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This invention relates t for partial or total replacenent of a
| ong bonevOW2MIBEN Or armwnmmummmm, In the case where |i P63/GBU/BEE y | ’&a

damaged or | arge anounts of .pgpg. nust 10 heqsurgically renoved, e.g., i N

the case of treatnent of bone cancer, there is a need for prostheses which
replace a | qigssiRermopULiaresystimal bone and which can be assenbled by the
surgeon to MeEeEt a W de range of conditions. The present invention provides

a nodul ar syst em f ofnig giehfidtfrelids Bfpresthésealfyr saitdl oftcia deplacemtdrt o8 Idny meet
a range of such surgical requirenents. Typical requirenents may be, for

exanpl e, 10 pLERLARGENANSEr iyl pBRkesOr distal fermur or perhaps the total
‘repl acenent of the fermur. According to one aspect of the present invention

there is provided amheshienhérelittbsiiné ba@y damabed af largedniaeneot badle raustong
bone in humans or animals, said prosthesis conprising a proxinmal or distal

*end conpgnerye Ju?%i@gl FePBfed: @2 AR &Y ca2k o trBAMEdNR6E behd canBér, thers 13ad heed for
assenbled with the distal or proxinmal end and a stem for 15 engagenent in a

resected bo@foséﬁéﬁs%hﬁéﬁ repfcs @l@Pd phh®f HesrtalliraPorier andiirath edithe asgeanined S
e

bei ng conne by male and female tapers, each male taper including a

proj ecti on Wikd sGgbeR ESmbenDividadarmsd dnconbiitibhe THesrebat irvehtidn providbs aet
fromits axi$§ and engages in a corresponding recess in the female taper, a

cross- hol e t?ﬁédlﬂar@y@féhfifégc$r%ﬁru€tﬁ@%cﬁfe@’1&)&é|ﬁ@éc\yﬂ/ﬁt&tﬁebes toageetn @hgtloe end
of the male taper by a disassenbly tool, and 20 erein said projection

mai nt ai ns  adj, Ak S0iqiceP FRRNEMERts] Tybiba réQiiehrshtsungy ba! fof Etamiple s hemaceTine

i nvention al so includes other features including a collar which nay be

assenbl §@ t GbfiRapbistaenrbEpEthaps thé QitQIQEﬁlabé‘rﬁeﬂCdf s fef@b.ng di mensi oned

to abut the resected face of bone into which the prosthesis is to be

fitted, the collar havbramgdo BRE bigdtt 8btha Pedtentinténtionisdre ipovided ahe
resected face and having a surface treatnent designed to encourage bone

grow h over d-BanbapfirpartMbl BEEreplackhRnESH d Bhg bone MMLHENs of aBimals, said
PCTI GB0110S.'t5G I n the case of proximal fenoral replacenent prostheses, the

prosthesi s [B{RESS c¥mpRsihd!8 Broxindllop @ikt Al cHRPORE G fingCsEpeMptineat sfenbl ed
with a shaft and stem the trochanter replacenent conponent being shaped to

correspond apREtRIdBINE /shaft assembled with the distal or proximal end and a stem for

15 engagement in a resected bone, the shaft, stem and the distal or proximal end
components being connected by male and female tapers, each male taper including a
projection which extends longitudinally of the prosthesis but is offset from its axis and
engages in a corresponding recess in the female taper, a cross-hole being provided for
access transversely to the region of the end of the male taper by a disassembly tool, and

20  wherein said projection maintains adjacent components in the desired angular
relationship.

The invention also includes other features including a coliar which may be

assembled to the shaft or extension thereof, the collar being dimensioned to abut the
' resected face of bone into which the prosthesis is to be fitted, the collar having a portion
25  adapted to taper towards the resected face and having a surface treatment designed to

encourage bone growth over the tapered surface of the collar.
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wi th an anatom cal trochanter and including a fenoral neck for receiving a
fenoral ball 5 and a generally flat face opposite the fenoral neck for

connect i oWOWY4T88i dual bone or soft tissue. Detail ed feat REFGCRIA/OPGst heses
i n accordance with the invention wll becor_rgt apparent fromthe acconpanyi ng
drawings, in which: Figure 1 is a side elevation of assenbl ed conponents of

imal f | Do i . . _ ents
Fenor al prost hesi s i ELERr oL RE T AP RLepleEefeRt Es e iiedotheds Uari o

e rnventi on; I gure shows vari ous

views of a t{,gg{};@tﬁ@@sg AREAERGr RATRARE cdboeflBRERAW T bk and

i nvention; | Shows vari ous Vi ews o ["ar or use in
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" nvent 0N RERELLLRGNY i alOofoae fretembitl ledk BILAMSEANND dhaw BERELE 2! | ¥

prosthesis conprising a trochanter conponent
1 having a 2§ fftff&?:ral neck 2, which is tapered to receive a fenoral ball in
a conventiond? FasRi on. The trochanter conponent is shown in nore detail in

convent i on3PfESAi on. | | _
Lot he anaton cal  sHRE G EeREE oferdeetf P EFPLPEL vith (RGEARERT R AT ¥

PCT/ GBI I 1/ 0~'aﬂsg’aQ-ent from the accompanying drawings, in which:

Figure 1 is a side elevation of assembled components of a proximal femoral
10  prosthesis;
Figure 2 is a side elevation of a distal femoral prosthesis in accordance with
the invention;
Figure 3 shows various views of a trochanter replacement component in
accordance with the invention;
15 Figure 4 shows various views of a modular shaft for use in the present
invention;
Figure 5 shows various views of a femoral stem for use in the present
invention;
Figure 6 shows various views of a collar for use in the prosthesis in
20  accordance with the invention and
Figure 7 shows several views of a modular extension shaft for use in the
present invention.
Referring first to Figure 1, this drawing shows diagrammatically an
assembled, proximal femoral prosthesis comprising a trochanter component 1 having a
25 femoral neck 2, which is tapered to receive a femoral ball in a conventional fashion. The
trochanter component is shown in more detail in the views shown in Figure 3 and it may

be seen that it corresponds roughly to the anatomical shape and has a generally flat face



3 for attachnent to any residual bone or to soft tissues. The trochanter
conponent 1 has an internal fenale taper, best seen in Figure 3, and is
assenbl edvOne/d785 nal e taper carried by a shaft 5. The det RCTEBUEOAGr uct i on
of shaft 5 are apparent fromthe views in Figgure 4 and it will be seen that
shaft 5 has a nale taper 33 at one end for engagenent 5 into the female

taper of thes fdr ahEM&T teaPesRNA bonrti taoft fissued. Tetie BochaR® combenata t aper
7 for engagenent with one end of a stem8 (shown in nore detail in Figure

5). Stem 8 ifgagfdr ih@ehdl finfaldtdpes asesbdnanFigube 8] s abienitsies ontoid male thyer
usi ng bone cenent. Surrounding the distal end of the shaft 5, is a collar

10 which is sHigaby & shEE S Wied abtailédcdrisBUtfonof shat b afe dfbdras fntingtvidwd invner
end 11 which abuts cancell ous bone 10 form ng the face of resected bone 9.

The di mensi omgulsa &%l it @i bbGedh enftehak 5@@s 2analb aper 38 2680 bAE for @hgagdnhant 10
termnates in board of the external dinension of the bone 9. Collar 10 is

*formed on i tiptAke GErMab taper bAwe tchantst dddcRenel aRd BORotBEMdhastd fétiafd | ng
mat eri al such as hydroxyapatite. These neasures encourage cancell ous bone

to grow overahbe7 ford bhgsdentint Gh baé ehl ofd dteieb PsHoWnR hfdré el vh Figate )he

prosthesis into the residual |.5 resected bone 9. It is often possible when

removing damaged bomgerB ié fittElintd £ rdsetidt ferhihes &igfr BY presadit b ByIudiAg Bond he
trochanter. This residual piece of bone may have |iganments or other soft

tissue attacq@fbrtOSufro@ithg the idfstal EAbWF tHetsHaR®, Ishd SollaP 1@ @hichlis Biovat lmbriesi ng
the trochanter replacenent conponent. The residual bone 12 can be attached

to the 20 troahipmtmgure eMTVNEN0 s & dREEPIoNEr an@Hathichaluts édieellasodeof the
trochanter conponent. Figure 2 shows a view of an assenbl ed di st al

prost hesjios CRRhp Hhdficd of @8extkad bohe 8d TRE dRBERNs Bt chiRir TOREe S&lecta ks tiaft t he
knee joint whichis connected to a shaft 5 in an anal ogous way to the way

i n whi ch t hethblepa hadd slcofMDAsRihatds irsbczpd BEMEStnsal dierisiol of the bendd.gur e
1. Simlarly, shaft 5 is connected to stem8 in a simlar 25 way to that

previously desirbesiorfied om e ekterral BukdteRigLetippies @R bone gpswth Btimalaiihg d over
the tapered | ower portion of shaft nenber 5 just as described above In

connecti on Wnhferial 3(Gh@@/hyddRyaphtiECTIHdE® redsUizentb@ige cadnddNudideneo Grew al
tapered portion 11 which abuts the resected face of the fenur
over the surface of collar 10 and help to more firmly lock the prosthesis into the residual
15  resected bone 9.

It is often possible when removing damaged bone or tumour to retain the
residual portion 12 of the trochanter. This residual piece of bone may have ligaments or
other soft tissue attached to it and it is useful to use this to assist in stabilising the
trochanter replacement component. The residual bone 12 can be attached to the

20  trochanter component by clamping a plate 13 to the face 3 of the trochanter component.

Figure 2 shows a view of an assembled distal prosthesis comprising a
condylar head component 21 forming one part of the knee joint which is connected to a
shaft 5 in an analogous way to the way in which the trochanter component 1 is

’ connected to the shaft 5 in Figure 1. Similarly, shaft 5 is connected to stem 8 in a similar

25  way.to that previously described in connection with Figure 1 and collar 10 is slid over the

tapered lower portion of shaft member 5 just as described above in connection with



9. In a simlar way, this encourages bone growh over the surface of the
collar 10. Details of the trochanter conponent 1 are shown in the views of
Fi gure 3.WO02ME58Fd be seen that the flat face 3 of the tr ®EHLBUEOESnponent
1 are formed in a pattern of spikes 30. Thiyg pattern of spikes is provided
to ensure a firmconnection wth any residual bone 12 (see Figure 1) and
serves to fughher1 afdiRhd & aRtdl peRISIHGS Pwhich abiidl the RetRARadeGHthd fetnur

trochanter conponent has a female taper termnating intenally with an

of fset recesg g siffiaPway, s ehcollanathdn PowpERIHE stfhbe of tAE @biftioon 32
formed on the nmale taper” 33 of the shaft 5. (See Figure 4). The trochanter

conponent is provi degshidfstdl tHireehahRP S¥Rp&Rerit@l #fe 3HowinGhdicdd o FuRASS ANDI Y
‘tool can be inserted to force the trochanter conponent and the shaft apart

where di sassgpiilpel steh @ouiitietht (AR FEhOBosRfHer BnipolErte e féhRdaShaldaterdl so
has a female taper 7 and is formed with a simlar recess 35 to the recess

*31 in the trochaRkeld. GHPRARM of sphi@blis Prodided tb Bsdulé 8%ird cbhRdtaYS Wik ahgl € 36
into which a di sassean;/ t ool G():an be Si‘é:l'rgerted to forclé gpart t he sk?a?t 15

and the stemeeRTRAsKH 12\3kE Rigufe fesridRpdkstte flirer sRibflisé B draffésid. tRRURI i ng

further to Figure 3, it would be 'seen that the trochanter conponent also

i ncor por at espRGsthabthe HRRRSE @mrgtneRdRE d Rmaikdiapbt ié@lmhaﬁhg{ ihRFMER Wath an

conponent to soft tissue such as tendons in the event that there is no

resi dual bongssek ocals 8 RRBERNS! i3kRaftd tBDREhgalibd Gith 8 PrdiEctRA 32! fammafon thet he

stippled face 3. 20 The trochanter component 1S Iintended to be provided as

a standard CRBROBBE! 3P the SRAHE ASBUSHREUR THe HEErdnRGcBmMBHAR idBrovid@Rtwihnd
| eft handed versions. There nmay al so be alternative trochanter conponents

i n whi chig hey dga8RRsOh018 Bl Htb whichid @sdRBRILA tobREk t{é‘ higée?fea th ?bréél'hﬁef a

particul ar patient. As can be seen from Fi gure 4, enoral shaft,

al t hough st apstdafter@empenéritfand thedshaitEpaktanfire dRBSschi RIrBQElred AsSddpdd ed in
| engths of 15 mmintervals. The fenoral shaft is also provided with notches

37 designed inaRFagife W the shaft 5RRHMI 4 YanRi &psS7 Yhd Bomidd Wit §8indlar W t h
the collar 10. As can be seen fromFigure 6, collar 10 has an WO 02/ 7a85

-5 PCT/ GBOL/ yaés 851dhBabedsaRein 2 tREARKBHAcAMApdricht, OBhaft & 8lsb fithiiediang t aper
40 at one end of the shaft 5. The engagenent of the collar on the shaft 5

and al so t hey&ayersathdid36 Mo WAICE ReBsaz$eMBRNbE Tah PR ifseitedto fopcdspdr thb @aft

securely on the shaft. As can be seen fromFigure 6, the collar is supplied

in a nunper gid teat@hbmpofdnt AMthEE dedibfBY ® R intbH&Stapad ous views of the
stem conponent 8. As can be seen fromthe cross-sectional view, the stemis

formed with flutes fRéfeRiRgAGHEEd FigGRr3, itGAuIdBE SedPhal MK tlRen&ritéatdifdonRht
curved to accommpdate any curvature in the bone canal. The proxi mal end of

the shaft haglsaidcoRsratéd holes GB. TReseeaRMMEAdS foh siithing the@fdtRanterEsmipoheat tof he
shaft conponent. The shaft also includes a projection 43 which corresponds

with the 10 sfe@sse3Ibct Bs tdhdondiflthe eRsMERR ere T aRILEI KUMRPRNGHIER fendons
i ncludes a transverse hole 36 for disassenbly purposes whereby a tool

inserted thranegiitached, WwHieh sduld beclampea pathe stippleg fas@and the shaft by
beari ng on the corresponding end faces of the stemand shaft. As can be

seen fropo Figure 5, THearsshanter Sorapdriehbisliftehdectoairevided aslh aawidaross and
| engt hs and may be curved or straight to accommbpdate the various surgical
probl ems whi edmadnent ghé noaulan systerh altikslghrthéretwaungbé vight smdpsdRaiuRgliv@rsions.
There may also be alternative trochanter components in which the degree of offset of the
femoral neck differs to suit a particular patient.
' As can be seen from Figure 4, the femoral shaft, although standardised so far
25  as the tapers are concerned, is suppiied in lengths of 15 mm intervals. The femoral

shaft is also provided with notches 37 designed to engage with corresponding ears 38

which are integral with the collar 10. As can be seen from Figure 8, collar 10 has an




Figure 7 shows a nodul ar extension shaft which enables the total assenblies
as shown in Figures 1 and 2 to be extended. Mdul ar extension shaft 50 has
mal e and WeWaMEss apers at opposite ends which correspond PETERM{OHN0Y with
taper 7 of the nodular shaft and taper 42 0% the nodular stem O course,
nodul ar extension shaft 50 20 may be used in conjunction with a standard

shaft or al %Srﬁaptaﬁeﬂmﬁaaﬁt&@tdﬁt%@m@@pWﬁét4(1atCHneC@meilthHshmﬁJer 21
with the stens 8. Although not shown in detail, the prosthesis shown in

Figures 1 aﬁ%e?erg;aae.hénmm ESBr B tHYEnaftisnghd 4160 Slealars3Sinahe nohés8s 10 to
forma conplete tenoral replacenent prosthesis. Al so, anal ogously forned

conponent s GabRsae SRl RYIRitdd sPeufeBPbride shBR! Aecah 08GebO fromFigite 85 tHehe
huner us. WO 02/-1t7585 PCT/ GBOL/(15.156 -6 As described above, the

conponent s QbiiMe sipshieti e a intinfbaRofRarheRel, Dy shdmnt | ed by using a
di sassenbly tool inserted in the transverse walls in the conponents at each

tapered js0i n either FRik&s shows VaioLR SFRMBVF IhedsteNcompoRshss. ORs carebeséamfromhe
material preferably used is a titaniumalloy throughout except for the 5

fenoral headge WhRER 6NN liew MhRSATisTOmMER! With futbs filengaging inedopticabbanesrer .
WO 02/7a85 -7 O ainms PCT/ GBOL/ OS~SG A prosthesis for partial or total

repl acement iy Be kPAGhtIANEA 16 UBEMSMOdate BhyBlatusdindh® borsd bargil. STreoNpr i si ng
a proximal or distal end conponent form ng one 5 conponent of a prosthetic
joint, a shafbyimupentobrfe Shifihad8 tahed 4alvhith defrexpariis wethtthe mternal taper 7 of
the shaft component. The shaft also includes a projection 43 which corresponds with the
10  recess 35 in the shaft component. The shaft component 5 includes a transverse hole 36
for disassembly purposes whereby a tool inserted through the hole will press apart the
stem and the shaft by bearing on the corresponding end faces of the stem and shaft. As
can be seen from Figure 5, the stem is available in a number of diameters and lengths
and may be curved or straight to accommodate the various surgical problems which
15  might be encountered in fitting such a prosthesis.

Figure 7 shows a modular extension shaft which enables the total assemblies
as shown in Figures 1 and 2 to be extended. Modular extension shaft 50 has male and
female tapers at opposite ends which correspond respectively with taper 7 of the
modular shaft and taper 42 of the modular stem. Of course, modular extension shaft 50

20  may be used in conjunction with a standard shaft or alone to connect the trochanter
component 1 or condular member 21 with the stems 8.

Although not shown in detail, the prosthesis shown in Figures 1 and 2 can be

combined by omitting the shafts 8 and collars 10 to form a complete femoral

replacement prosthesis. Also, analogously formed components could be employed to

25  replace another long bone such as the humerus.



stem for engagenent in a resected bone, the shaft, stemand the distal or
proxi mal end conponents being connected by nale and fenmal e tapers, each
mal e t apewoioRd?88li ng a proj ecti on whi ch extends | ongitudi RETIGBIEOS{Ne
prosthesis but is offset fromits axis and gngages in a correspondi ng
recess in the female taper, a cross-hole being provided for 10 access

Lransver sely 10 e, ! S0l Lod/ioudeMonLhE o heSorbatiesss i e laafpsendl v

tool, and wherein oh mai ntal Ns adj acent conponents 1'n the

"ol udes . dismeaiS 8LLAR B.fkasSomeh st Hesfipd b AE yBhAIRRWR A ™ 1" °"
col L ar e N boRenis Skt tohdBd fojd Bhel 8RS £ é&%ﬁgﬂ); orift & rélén bsai ch

t he prosthe € COo avin ortion adapte

taper towards the resected Vil 0Qis B SHE hgned to
encour age bone gro '89‘8('4@’%%{%@%‘%% Ig%S?%é%“@l'@fﬁéwgg?fﬂ;@@égtg&gth
-prosthesis as clained in clai in. whi.c | Jqﬁg\m th an
ext er nal Py gﬁm?fﬁ d§d‘f}]e5%8&?ﬁlﬁ]q%§&ﬁ'8§{]er \ﬁn{ﬁﬁ “ﬁ%‘l’r%ﬁ?y&%&{ﬁe ord' ot her bone
grow h pronoting material. 4. A prosthesis as clainmed in any one of the
preceding clains which is a 25 proxi mal fenoral replacenent prosthesis, the
prosthesis including a trochanter replacenent conponent, assenbled with a
shaft or a stem WO 02/ A7585 PCT/G B01 /COS.la( 5. A prosthesis as clai ned
inclaim4 in which the trochanter replacenent conponent is shaped to
correspond approximately with an anatom cal trochanter and includes a
fenoral neck for receiving a fenoral ball and a generally flat face
opposite the fenoral neck for connection to residual bone or soft tissue.

6. A prosthesis as clained in claim5 in which said generally flat face
carries stipples for engagenent with residual bone.
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“109& ()-"1 5 % (e}fg%%rﬁ%él}%eﬁedfgﬂéoﬁﬁ é%‘?tér?\ aha 1 dEtal or proximal end
[ FLOY () - ghipefertd hing Yhdclsd By Fiale)anc’fembR indr - Sacn i tdper inclutitigfa O -
projection which extends longitudinally of the prosthesis but is offset from its axis and
engages in a corresponding recess in the female taper, a cross-hole being provided for
10  access transversely to the region of the end of the male taper by a disassembly tool, and
wherein said projection maintains adjacent components in the desired angular

relationship.

2. A prosthesis as claimed in claim 1, which includes a collar assembled to the
15 shaft or extension thereof, the collar being dimensioned to abut the resected face of the

bone into which the prosthesis is to be fitted, the collar having a portion adapted to taper

towards the resected face and having a surface treatment designed to encourage bone

growth over the tapered surface of the collar.

20 3. A prosthesis as claimed in claim 2 in which the collar is formed with an
externally stippled surface or is coated with hydroxyapatite or other bone growth

promoting material.

4. A prosthesis as claimed in any one of the preceding claims which is a
25  proximal femoral replacement prosthesis, the prosthesis including a trochanter

replacement component, assembled with a shaft or a stem.
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