Surgi cal Tools Facilitating |Increased Accuracy, Speed

and Sinplicity in Performng Joint Arthroplasty FlIELD
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joint surgery. In the WawéArthyopdastypl e, U S. Pat. No.
4, 501, 266 to McDaniel issued Feb. 26, 1985 di scl oses
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sleR9e.| A clitfifg guide can then be mounted on the rod for cutting the bone and to

provide a mounting surface for the implant. U.S. Pat. No. 6,056,756 to Eng et al. issued
May 2, 2000 discloses a tool for preparing the distal femoral end for a prosthetic implant.
The tool lays out the resection for prosthetic replacement and includes a jack for pivotally
supporting an opposing bone such that the jack raises the opposing bone in flexion to the
spacing of the intended prosthesis. U.S. Pat. No. 6,106,529 to Techiera issued Aug. 22,
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alignment that is directed at the end of the inplant
procedure and to cut both the fenmur and tibia while
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tool is disclosed that is formed at least partially in situ and comprises: a mold formed in

situ using at least one of an inflatable hollow device or a retaining device to eonform to
the joint surface on at least one surface having a surface for engaging a joint surface; a
block that communicates with the mold; and at least one guide aperture in the block.

In accordance with various embodiments of the invention, a drill-guide for
engaging a surface of a patella is presented. The drill guide includes a mold having a first

surface that is configured to substantially match the surface of the patella. The mold
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The entire portion of the first surface may be
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FIG. 2 shows an example of a surgical tool having one surface matching the
geometry of an articular surface of the joint. Also shown is an aperture in the tool capable
of controlling drill depth and width of the hole and allowing implantation of an insertion
of implant having a press-fit design.

FIG. 3 is a flow chart depicting various methods of the invention used to create a

mold for preparing a patient's joint for arthroscopic surgery.



to make the proper hole or cut in the underlying bone.

Dotted lines represent where the cut corresponding to
wo b@capepi ure will be made in bone. FIG 4B depCT/US2005/044008
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dr 3WI n gs @tmTMLEquESmQIMI@N OF THEANVENTION,
and paten

The following description is presented to enable any person skilled in the art to
make and use the invention. Various modifications to the embodiments described will be
readily apparent to those skilled in the art, and the generic principles defined herein can
be applied to other embodiments and applications without departing from the spirit and
scope of the present invention as defined by the appended claims. Thus, the present
invention is not intended to be limited to the embodiments shown, but is to be accorded
the widest scope consistent with the principles and features disclosed herein. To the

extent necessary to achieve a complete understanding of the invention disclosed, the
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applications cited in this application are
i ncorporated herein by reference. As will be
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As shown in FIG. 1A, the center of the hip 102 (located at the head 130 of the
femur 132), the center of the knee 104 (located at the notch where the intercondular

tubercle 134 of the tibia 136 meet the femur) and ankle 106 lie approximately in a straight
line 110 which defines the mechanical axis of the lower extremity. The anatomic axis 120
aligns 5-7° offset 6 from the mechanical axis in the valgus, or outward, direction.

The long axis of the tibia 136 is collinear with the mechanical axis of the lower

extremity 110. From a three- dimensional perspective, the lower extremity of the body
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The Iong axis of the tibia 136 is collinear with the
mechani cal axis of the |lower extremty 110. From a
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install'ation of the artificial knee. The resections
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t ' fl exi.on-ext i an. t Wi thi s
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MERhdheGal taxptinet thdwatiatveinaexticad ahd ynechricd axis lo€the lower
tibia 130 is resected to create a flat surface to

cxleapity. the tibial conponent of the inplant. In nost
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B BT B b P r PR S BES A 27 At in e
S?%?%%‘lg’trlf‘{é (}5 l(lilga?&l ©8RoREal QJopeer ﬁlelttﬁ?a. @?sv\k/fkf)ﬁbelt éi)p?&iate_lc_ihbey those of

es not require a sloped tibial cut.
skilse the @ the sagitthbSlops cpebg@ndiccetherdevisetth be inplartai dags not
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r?%geﬁﬁ}%?ég%ml Pl TBF Tesheres inE A28 i prspypotller 1 disumeeiapical axis
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ilTustrate an anterior view of a resection of an
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conp t.d var.us_knee n L i .1
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bone and the resection |ine 158 js perpendicul ar
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b%ﬁ% Qilé& n@lg I;;%slégt{i&lcl%‘iel 1385 bOLIRACHY: th e hRbtni AERELH1 ' 188 coronal
plane, varying from the surface line formed by the joint depending on the amount of
damage to the joint. FIG. 1B illustrates a normal knee wherein the line corresponding to
the surface of the joint 160 is parallel to the resection line 158. FIG. 1C illustrates a varus

knee wherein the line corresponding to the surface of the joint 160 is not parallel to the



damage to the joint. FIG IB illustrates a normal knee
wherein the line corresponding to the surface of the
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Rre alroeg,1 the surgeon turns to preparing the fenoral

n 8% e pl ateau of the fermur 170 is resected to

pr oviTHE platedt oS theffaas 110 resectodnproaide fliit sinfachethat communicate

interior of the fenpral prosthesis. The cué%l made t o
withdbe isfasior f e Feger! Brestus- e cHis s (g femur Aee Rpsgs! on the
ox%e?al?ﬁei%ﬁte(ﬂ{tﬁed%%)etto%%?eatt&faoerQnathﬁﬂgiataB@ theffur. Typically, a 20

ypi caFl'y, a mmgap I's desirable to provide the

minpapeistdesirgbieostphedils thedegpluated praghesisadeqhvite vaoni td dchieve full

range of, noti %rg?g The bonge i SS ese te(il 5-7.an

[

. g t le .
rapEF GLEI0HEN il DOBE RSP 42 0S GP el RE he TRE ARl s of the

f 82 o frhe4 AR ARR Wit Bn At tGelaBénship to adjoini
f%ﬁé??%ﬁ%ﬁ%%&% adj 8i ni ng s%?%aces 174, 176.a Tnhselpaﬁ aI JeOl_nmg
surfaces|174d76Bwr angle & fretweesn thosurfagas 18nd 74,7nd 178-176 varies

vari.es accardin 0.th esign of the inplant. As
aqqo@gg}oaﬁaggeqlgp. %\elrf’ﬁl,eanﬁhe external geometry of the

pr oxiARBilu@rdin FIG! udese &i@nd1e@6mes0 of teeprogiatel fbir includes
the |l esser trochanter 184, the greater trochanter 186

therhgad A80,phondcke82f thabesaer trichatisrsh84, thptgseater tggchguder 186 and the

PR Do AR BBl BAho. e

f&asrhEhaat @ented 102 drnldahé Rehdralahidn8® bret dogretwakwith dfetinclination of

angl e. The mechanical axis. 110 and anatomni.c a(ﬁi S iLZO
thermeckishaft anmew] he srechanigelxisdil 0 apd apatprrgexip hathip alse shown.

¢ . $ . . _ L

ARG P e R Msbind ik 1o e FEM YDA © lachicve neutral
alisimiént afi tierpp@isdsesrwith therfambat eanal. r adi ogr aphs,

nmeasurenents are nmade ff t.he .Er oxj mal and di st al fih

geomtsig anfprepastsTior ARd {3talapdiaetanhs. Bifes RS afadsof the

' i ' i 3infoPEmBYAGEGAS the implant.

pgdg{?gégq}{d??itﬂeggﬁ@g&?g ﬁ%t,eﬁﬁl%(g{hf g%tgr al Oge.c[( 182 is © impian _

r esediypitally affer aliteming svegitil peces9® thohirejoitiethp éaporplkneck 182 is

resected, . th du ry cgnal is rea Reamng can :
resEC o B s Btdeck s EGTED egiRRY AR i
rSinfedl BBAMINGRAE be aldondhifsh& ifcb'e@aﬂh?Wth aldd@icdE@t diraipht reamer, or
reaming is dictated by the specitic design of the

aiffepitderteamen ddedapthofeaming és dietetedrbydhe speciflredesien ef g implant.

PR ol B T B SED o S g5y AR, v
t1RSRkS HROGE] &wh it Meeuhaded by using a device applied

to the outer surface of the articular cartilage Qr th%
bone Furthes, suiEieal ashisiascmenndidrayidebpreysing a deviey appiied to the outer

surface of the articular cartilage or the bone, including the subchondral bone, in order to

' match the alignment of the articular repair system and the recipient site or the joint. The
device can be round, circular, oval, ellipsoid, curved or irregular in shape. The shape can
be selected or adjusted to match or enclose an area of diseased cartilage or an area
slightly larger than the area of diseased cartilage or substantially larger than the diseased

cartilage. The area can encompass the entire articular surface or the weight bearing
7



match the alignnment of the articular repair system and
the recipient site or the joint. The device can be
w0 oanaal¢07¢3 r cul ar, oval, ellipsoid, curved or iPCEHYHI085/044008
i n shape. The shape can be selected or adjusted to
mat ch, or encl ose an ea of diseased cartilage
SugFass: Solﬁl gRYIFSS A fxpisa ywa?feltr?fgW§P%5FP @R adnejority or an entire
atidlial %@g‘eeg oﬁ%?ﬁlét@@l' ally larger than the diseased
cartiage h ea can enconpass the entire articul ar
sur f Mrehamical Hevivesi cxghtbebe@kﬁongs’grcah@ﬁelstasg@:@ devingesl moés) for

[l f wh nt of
exatahoripbedrangar oL rabEs Dok gt Tkl
1&@619&%%6&1@%&1&%% dadlbe *éBtaHﬁ:@%r@ﬂﬂn&%c@@dor@ﬁéﬂ@ {0 défine the
(e. g., surgical tools for exanple using g

anighlds andforchoni gurfene andts ape. These objastst eocatiagtes @'«m 126 utilized to
f { s
oS S the RIS PRChThe CATHEAN SePRicpier 8 be Balipd R L ftlients

aidiodlaP AnBONE of Witt@agvelpdo séleqe. typicalde prebnad device that has a good
coordinates can be utilized to either shape the

ﬁawqh@eoau@nt@ artigailas gnatomDT e i ectai hjtie 2 SYigseng éh%ﬁeéaat will
iz haallfcﬁ't 'of‘tﬂ)tns df ﬁf ldrGih & or %Eﬂé Wac@ran @lllatp%ré"@téu)ﬁﬁllryto al ‘error
€e pre- made device t has®a good fit
mageh’ "Ehepc&tvicﬁrvan $ncﬂmde| apettares,atwas amd/or Hdies tdavéapemodate surgical
have a surface and shape that. will match %I | or
“EHPWCB‘%“‘& asiills grepmersh Grets KoHESstHEHERIATSshape,
Tgfélr&tl F}a l_p&)‘é’ltl%n W16 Qhode ARG w111¥$k%ltq§ ¥h 6Rat&@tally desirable
|ncIu ertures, slots and/or holes to accommodat e
cetuplgies dtill holst ongepatad 1r$tmmela33rr¢ntdtllos [forr subergment placement of an

curettes, k-wire cr.e
afisulit FGRirs TiPnige R fBCuib e Ao eIt sl SR gl system.
M188 R thalid Wed@i HealbBn&d o tRAARE defthiolf thelHIE rea@ier or other
gener al instrument orientation for subsequent

S‘flﬂgw@bmemm@ﬂ cam becontralledre. g efbaidrillsspanetgogny fdggper into the tissue

ey (RS the e M e B g B e RYERETTo
e@sfenﬁdls/ ditth the siRasTREe Diiplatt@forsiatigh @bdutiotisk joine i akiaand

be controlled, e.g., the drill cannot ny dee )
alignmgent feformatipneolpHaint gePitsadty AN bR énﬂlé‘%dc‘&enasﬁg F Ipg the position

of ke %Bts oF Roldg ltﬁﬁér{fﬁ \Jggr Ble% %m‘ﬁ%y iPe qg%h@@alﬁ'ﬂl?é Hade lar%er than

essentr al e | npl ant ormati O
naddedtto actd@ﬁrquatmm%eanstaxmmtsa Atle dkviga nandlsd Ind confimiedito conform
of a '_oi nt_or e tremt%g can be incl u e&F en sel ecti

b

tq the apésaiarisapeof of QPepegrayide %‘é{ﬂe\?awght% allow
f&%ﬁgg T:He%%hoﬁ ok '5 lg %YL e Quidhl AR uIBRS:, b gﬁ&z{mérg‘ aAws, drills,

eeded”t 0 ‘acconmo ese 1 nstrunent s. devi ce
camtiesdrsiothe surgidal gwtlmmen‘is Anmsmumfmbgmﬁe tﬂncalmoampﬂsed ofa

PR e H T o e B P F [ PR oI Er g Br St e

&Jtrlﬁﬁéﬁt SHAGLAlveit ﬁiétﬁfé@-‘&ﬁme&uﬁlal aﬁaﬂé‘rﬁ? oS the§GME .
I'l's, curettes and other surgical instrunents.

| nst Hdnnsnngegupam optigmsilly anake Mne@gn@be@m@ thet 4lxgem>¢nt device
t hen b |
SRR IR R R AR R bR Bl

ekﬁlﬁplehﬁﬁﬁeéﬂ BieRStIndal AlpahRny aref Joirh&axl’@I ditbiomechanical alignment

and joint function, e.g. in a knee joint flexion gap and extension gap. By oversizing the

openings in the alignment guide, the surgeon can utilize the instruments and insert them
in the instrument guide without damaging the alignment guide. Thus, in particular if the

alignment guide is made of plastic, debris will not be introduced into the joint. The
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The surgeon can, optionally, make fine adjustnents
bet ween the alignnment device and the instrunent guide.

WO poobléE9Franner, an optimal conprom se can be POUO/Z005/044008
for exanple, between bionechanical alignnent and joint

| axi ty or. bi omechani cal alignment.and.ioint functi
pasfign o SHeRpBR e or afPuHoy A e dht aerra s g be
al QY Sithinel WhE 1RPeRIAEST dxaniple idteiT@BeEPacasliwilges, Rerews and

surgeon can utilize the instrunents and insert themin
oth¢ran¢chenicalrme stecisabimeipdhrawniinihgpitg t he al i gnment

gui de. Thus, i arti. [ .t [ - QJUi: ' :
0% BRI T SR O L. i con
bd (lﬁ_ﬁirmi@éd'\ﬁ)r dfffbg@ﬁiﬂ'egioﬁﬁn& Beltensibe bdtiétivn, biedddaetior, rgernal and
al'i gnment gui de_and the ins{runment gui de can be also
com e P BRElen, AT (RS ofor SR BPISxEHEHTE v HpGagg that are
oGRSl o RSB SR O IR Rl o opertivcly
evasitd the taxitiy of tighmess jfaijoint hsing spacers widl diffasenj thigkness or one or

I . Thi , i - o
aRPESE DT B SSASRRN. P4l HPGHTS oFh PRI 418 Khee joint
inGHd E;fg hce bPbRL bR oANE0IESand @k fleRioh g‘aﬁ lcROB&evdl@ited with the knee

exa , spacers can be introduced that are attached
joirtt it Aetiomrhei kmee printaaen theintbe extended andthe extshsien gghean be

surgeon.can j ntraoperativel.y eval uate the | axi
e CUER e e SRR B Gk R BRF e ] lers oo
givBl fRQBE nfild. 00 SuRlcal®ft GuRIBRELHE aPhlidd tb fiR 1BaldBNith the spacers
thickness. For exanple, spacers can_ be applied in a

oitivmelly biterposed betvecepriksmpldeangdfthe pret gyidenby BisrpaRper.dhgexact
t he flexion gap.can . I I [: Qi .
pision R P TR R UG S8 ' S A B ptimal
restle Soxiedns slaledJRhe ai wik reoghiza bettr ndhtd forbpliyizingthe position
surgeon will select an optjnal con’ﬁi tion of spacers
of the Swreigplatis.For Axaraple rprfable Quplg e cdgyicgtraPectytized that
] it i o
AR QLT U LSRR RRBALRR, ko, i
lik@?ﬁdfanishﬁ@r@xmﬂkabﬂesfﬁitﬂ'ilariy,cjﬁck—like seclinisals ageinsefielan principal,
i nfluenced and can be adjusted.to achi eve an optimal .
al?}’e%lﬁq:}{a_mcmgéﬂ.‘éﬂgql idpylgedu4eﬁ,ﬁffﬂreﬁ%er-furwgi e P‘é%%(gh&tztée cut guide
R IRAASIGL Bdn BPE! 21 ng the position of the |
surgi cal cuts. For exanple, expandable or ratchet-Ilike .
devi Aesirgean niy desire iaziefluertea joiotlaxiip as wek ps intjahigamente This can

ok B A SRS o b sl Qg P nd

ek Bt okdRn MREIRAH oF Ais 91!11?0%3, €5 ritxamipl, @;ch&@ icRbe irdftduced that are
mechani cal or electrical device useful for fine-tuning

attdvbegosthei ase ingontas withtong or sore lods | be susgeancardntzroperatively

T Sy 61 o o
i bpteds ifhQhe glrhé eigkntssl Fedxampls) @paxiseas bempplied in a knee joint

_abduction, or adduction, internal and ex ernql .
inr e @rasentee M gne or mpst melds anghthefiradon $3c5’r°a§§2’5 fppluated with the knee

PR TRETuO DRCHORE, bhaicata amcison i e
elvdltated Btianielseltlye surgeon will select an optimal combination of spacers for a
given joint and mold. A surgical cut guide can be applied to the mold with the spacers
optionally interposed between the mold and the cut guide. In this manner, the exact
position of the surgical cuts can be influenced and can be adjusted to achieve an optimal

result. Someone skilled in the art will recognize other means for optimizing the position
9



eval uate the laxity or tightness of a joint using
spacers with different thickness or one or nore
wepaemsEIwni t h the same thickness. For exanpl e, PEPESEINS044008
can be applied in a knee joint in the presence of one

nor e | ds.and the fl exi a n.be, eval s
o e TR b, b P SRS GYR,  Bwiid a

chBhinbateDih@NHe fbistl thdpeareké stwhed oghpt anoish the mold. Hinge-
eval uated. Utimtely, the surgeon wi|l select an

liksperesanisenise naplicshle o ingsalvelask ke mechnjuns prsivseiuhAgprincipal,
af\}ﬂ%cl%@iec%g élgél‘éahceﬁ Wty h%?t)l/lcf?f‘ pﬁéiugagxg%ﬂhg gogiﬂoﬁ B?H{eé‘&hﬂguide

acers optiona nterp tween t
rétivet tamiek mbRlseht bgudede. | n this manner, the exact
position of the surgical cuts can be influenced and
can H&e Hﬂ}l‘ﬂﬁs@élc?nty 6613"8 sframetation isﬁcjl as;Spaers or rggﬁﬁté G@ be
cgllétbinleg g&ziﬂhgct {eﬁﬁoﬁl’é{er s} ﬂrbvi?@ ﬁ%gﬁérziﬁtré’@aélﬁdﬁvgﬁﬁé%nﬁé}ﬁ of the joint.

I'mzin e positionof the suraqgi cuts. For
Tée samploeetencpa bd abilizeddo furtier loptimiizeltbe ampinnissaligamehieand tightness

tilized fhat can be insert into the joint.or tha
of i 078 S ot G R PN AHETIES Qetingallyloge
BRENYN IR s ;oG RRRALSBE ifraopbratil@y | for edagie LsiKE a sensor like the
mechani snms aré useful. In principal, any nmechanical or

optemamifaciired dyi Tedseas eFaith Bostoh Mess uni ng t he position

of t cu uicde rel at.i,ve tp th I a ed.

The. 15 GPIaRHALRAGLRGY Sor B bl BT BB ARG otter
chdRERIcHIO Fhe b IENR porteas oPeetRiIBicAe Be WalldloBmbRN N ewEhesits may
to provide a better intraoperative assessnent of the

beepplicd triplastie Aempprentr Fergxapwle; ninlaskie moldnpyhakesn opening to
a&petplt mrezaglﬁé~I 8eA0A5 LG, %l %gﬁpﬁl%rt ﬁﬁg b%'ug&t f&jﬁ§viﬁ£ 2B wall to
JRel nt “4nd"t o I 'prove post-operativ unction and
a0¢HpE thieesam&drisawalkiyg thicad simdlat designg cas beinsgfultayvid the

eval yated i ntraoperatively, faor, ex&rrpl e using. a sensoi'

apsueanlatinn Qfridastiven that dehrisdn Hip Joik 4R hesat o OBy SBr#ica
iﬁ%@ﬁ:ﬁ'len{g}ﬁa)n%ét% Obntih '\)\Qﬂﬂqﬁﬁho@i" de can be made of a
pl ast

I'¢c or polymer. I'n other enbodinents, the nold or
por t iThasnalfls tiag noodrdy banseddfonasiistiog thesstigdical Mehalque and guiding

T RSB S S A e R TRBRFR e pBippe vitia
f8r HI8@AL A% S18%nCS Bf the irﬁ?l\éht & il chMp&idhtsTBYr H&nipREeh the hip
to provide a hard wall to accept the reamer or saw.

jUiai, tiffingrifsheacetibwldr gpmpensing s egiebeprablemuyvith éotahiup arthroplasty.

t he. accynul at.i f plastic or her debris.in

4 BRTSRE rople? buGp ofBBie B Ao R bk Rk Hage cnonen
1§ 8¢ cohiinEdRd e tacéthbilartcdmpaBé thathite §BEds inRYdOtplave| Yhe mold
be used for assisting the surgical technjque and

cgu haverrgeartaclest erawiabes thatatsh taecshapm obymall pxjensigns that can be part

ienst.r ument |t '
I T e Sl P o A, W b can v
seRMPRAEKYrS or EHaenstond applésd to the fweelvd @elpek arid, sit bclock gosifions. See,
e acetabul ar copponent js a frequent problem w
dbyf

th ;
fooexampia, 51Gr YA sliseassgd balowe Ry aél_gﬁlfﬁéﬁ%fﬁ BreueRers ith igtches or
rgcfﬁe‘gtagﬁy kR MRbI, e bito8sh CRENAS thit thdEn ARG SmsbMdDFithout tilting

or rotation. These notches or receptacles can also be helpful to hold the implant in place
while bone cement is hardening in cemented designs.

One or more molds can be used during the surgery. For example, in the hip, a
mold can be initially applied to the proximal femur that closely approximates the 3D

anatomy prior to the resection of the femoral head. The mold can include an opening to
10



to accommpdat e t he acet abul ar conponent that the
surgeon intends to place. The nold can have

WO e@epoEes es or notches that match the shape oPCHIHL005/044008
extensions that can be part of the inplant or that can

Led to,th or_.e .
SRRV & it (BT Oy o P AR Hionk o AR B optimally
plaoed Vi@ gRart A Fhr saBsbqaknt reariingCiid poserhemts theS@@sthedd. A second
exanple, FIG 9A-D, discussed bel ow. By aligning.these

nedehba henvbe pPliRddn de mpxinesd dprmucafiss tersrgieal 481 kpis begjpmade. The
s\e/:&%eﬁo uc{ld ?:IQSF Pg ﬂg‘elﬁgl?o% %\? Jtn%;rfﬁe a’%&‘gg BE % ?eahﬂa? %EB?Q) placement of the

pi?sﬂﬁﬁis\;’;\lﬁls |E§n E@Ebeﬁhrsﬂnsb as hellp:ﬁ in other dmh@letshmoldm:laaht miade for
pl ace whil e bone cenent ardeni.ng jn ce
jeltsingies to @yes%glcq,{rﬁmgrvl%p% VEb 1tl}g @Eo @anﬁa tQ Haé\ke molds that
I
PSS O TRy i LA 00 s pcoc
sabpued) xmngatabprotbmlr&DsmhaaS@umqg[ feeming dtiHingy etsethd mnld(ﬁan account

enor ead. The ude an enin
Tge @ﬂ‘?ﬁ’gélﬁee opeox hede r‘?-sfl&@g ég’r@shesel'ﬂré) CoOpRhT nggl s
pos R0 Qéﬁﬂnteﬁlb%&me%%et}ﬁrhu{?%dl Aedidiinceldasied compllidsah afidy of
for subsequent ream n | acenment of the

qdms@tbkeeshoselyAP@@d pms (ml @ltu’&lm’toiﬁ endnbéuaébpnpwbtednqqh@mcal

OXI f enur r the sur
oo O Yopls TuBFLR Ffporgiiyl ir-RER AR be
dﬂ)‘tdi@&ltprgﬁidﬁfg Gbjéce 8atinatek Biat Uefify e enrnlar @ﬁd/‘bhbone surface and
sgr osthesis. As can be seen in this, as well

as

piee Eh@s@mcé% coqrgingies gathbhentersd ot fransisrardint the ﬂ%wat, dor

g%lgl%gl’flgll.}%ﬂy o'r nltegtrfo %c}llfy? Enc% e 1 g(é%t}délncgg%e"ﬁl ?cpto createaa surface
afﬁld @Bapgfthﬂaﬁﬂflll rﬁﬁ’tsk(lj@lﬂ ofpdribng ofiht ertictilaeasdiogemre soefsce and shape by
al ready perfornmed sel ected surgical procedures, such .
ra@Vle& R ﬂrgmorfe@iﬁh%}emamﬁ (RS q%ft"t% an %ﬁ%a%’?& Jhg Hgice can include

Qliﬁ'ltlolre &c@&nﬁgéﬁ@ S 1<§ai1 ﬁlsﬁﬁl'ﬂ@nt@ Euéhh.% dr@sNéureftes, k- wires,
resulting fromthese pr Scedures. In certain
erdoadindsats., Thehpesision gf deeke slotsiantlAnkee caebd adjustedrpy moging one or
rr.a

Igpnrgrog ftl?e%/ Iygé}a%?cjﬁgqslé;%gé}% TXPIWEI\Y %B? taq%)g\gﬂgﬁn%ggen §iat will result in

£ £IRA Sy JARBNE PSS tRETAS Bir&ctioBERFiDiole or instrument
I ntraoperative nmeasurenents can be obt ai ned providi

ng
wlnttipn fovubbemempladententief dorpstietiar repait Sigiear onfed fasilitating the

ne s ace .arn Th
B BRL T GO P RBR Lyt oy B RiebEgERl
ARAHRK Mfmadibe 6f 4 Pt lekitemn dard B@mbhhﬁ@di wlh etlectimg tlikﬁposmon
used to create a surface and shape that will match al

ofithgsestotoprshades-t he articul ar and/ or bone surface and

shapepby tzl'ggg{,vgglll %%neﬁé gﬁé&r&i)cfal BE260 Iﬁﬂ;ﬁ{g chhé: 1]gce 210 matching |

simlar 0 an evice can I n
e dedindtBsol 4n aticlarmeateodtle ghinalAljoshbwurieat spetocd2 Esin the tool

Hospiin ok ontindbs dilbepth it B &[tﬁ“%gﬁglfié“rﬁiﬁ%&h@wtatlon or
.cal el
R A0 2Ry "B ECEn That wi 1 resul

in arﬁnainaﬂxeﬂbmhbdlmedealfraatd cmndmtapp]h@irte the bane orghe cartilage in
directi ogant%r drill . hole or

areas other t e diseased bone or Sartil age t’Irhe r%reame can include holders and guides
for surgical instruments. The frame can be attached to one or preferably more previously
defined anatomic reference points. Alternatively, the position of the frame can be cross-

registered relative to one, or more, anatomic landmarks, using an imaging test or
11



orientation for subsequent placenent of an articul ar

repair systemor for facilitating the placenent of an
W@eraboal795 repair system Information about ot P€F/US2005/044008

joints or axis and allgnnent information of a joint or

xtremty can be cl uded, wh I '
InRORREL TaF e sp. A SETD te by TrE FORReHE IRRES beflred
indldbSiredlel§. @e of Abrb N 126ni0 Maged lof ﬁﬁfﬁoﬁé@tﬁ@hﬁhﬂu@ndﬂtﬂncludlng
geonetry ‘of an articular surface of the joint.

ughgwechanicah deyjess can be phBined projading gbieotrp ordipaiss @%‘feﬁne the
ont r ol drl I n f

oGP e A G Pl o

tr?l%\férf@l 1ﬁt0pﬂé1€ &S\nce{ E(Brddiiemwl’qlrnaﬂnmll&mb]’eeﬁomnﬁl)d lanebtie infarmation
rame can be applied tg the bone or, the carti e in

capy keaused fhmove ﬁ%ﬁprtrﬁ@recﬂfélé%%@gersBh%ulé?s AF‘F&C&L;@ f‘ﬂ'%%“ts

T&%@%ﬁyu %@%tsftl%ﬁ %zﬁﬁ B? bROLE l'tﬁ‘at g r&‘tﬂtq{ﬁ § st@icafylod hfAbmically

rame can e attached to one or
deshraberoabpneror drilphele iociastation ﬁfusn@dqmpbmmemeff@n eritsalar repair

points. Alternativel th f
P TBkosmats Rk b od P 9t Bt aid teopent g afg p fikint or
CJ{@&’HI?EAEIS‘De 1ﬂ§1'u@&1 ®hed M&ﬁuﬂg theSssitni oTtlicae B}%E%r' hokes.

measur ement’, for exanple ohe or nore fl uoroscopic
i rmg @mh@qwrct, eciuseabledtople (@i, wollds) cainke @po hoprgated and employed.

ctr. t
AR b RES e RO B B LA, FRRBH SRR oot
nﬁ'féi’ié'lsdde%g, 026 bf 6gasdbRalaslylspadeddaid thet dahdeadhfi@utdto match
/or bone surface and shape. These objects

thedopfagrmd;y&f agjaimt prfasa). én ethep pmbedimenisy ‘ihé éﬁqlﬁﬁi gay hemade using
bg]ﬁ% .ﬁ’F lb rlgag][ogl)ésa nEla %tlggaﬂ%é dﬁltleglrvrvr@{‘/ g ﬁ%ﬂﬁgﬁgg %ré;[ér,{%al 65? gurﬁace can

bb et %r @hn Belindepofaéd Bitheg ba‘l&ionl thmtalldwe Ifmqalac'E}m:n‘ceﬂ d gurgical
a position wil] be _chosen th % resu

CHRgas S AnB EUAGTIREUAS Py PRI %theqﬁur%lp%lﬁggl&ﬁhe balloon or
oﬁ{e d!efop‘g]cﬂﬁe Akt &l l%nshas{d ?1 ﬁg&é{%’i y @ c%ﬁ?dﬂ%mb aPleadne

rrepalr system t1on "about other
ajrttﬁumr Sudsicea®ilser anthcat canivesitapédinanrdatto ba patfallel grgierpendicular to
extremty can be jncluyded when se].ecti t he posi n .
aBOTHUIOTE G 6P ole AHRTHE PhBREI PRIt G5B an ppdrepd using

akgntgeropefﬁﬂjvg fhagk e?t%r%bfg@cé? €odtd &ﬁﬁrﬁgn@ﬁlﬂe@iﬂf iy ﬁﬁk[pose in hip,

mting exanples of re-useable materials include
ket o1 @beraarthratléséies.def or mabl e materi al s (e g., an array

o SRR EobhER o dER LBy B o i i
sﬁf@éf}ﬁ'&e ﬁlterhﬁn@hh BfcaRUIRGh BB ﬁ}h§ge dffige j’ﬂSﬁ{tdﬁ)r ﬁﬁa(mﬁle usitdeone or

usi g bal I oons.” The bal | oons can optionally be filled
rmre qomphiar destany teeeterininie object podrdinates datinjag heeyiface epntour of

t ef _]é) re?gflji ?r%%{. rg{ng&egl (cziﬂa]htng ei?)btﬁké Orbrlifddfes & Jrh%%%\f Sbsequently,

reamn

e 10bl calbedRigned Mcaredpolehe jlilﬂtﬁlhdswcgrcﬁ:ﬁgly ttheJ Iswrglcéﬂhastrument
bal | oon or other deformable material can be shaped
guitterqa dreiaplpntarill be snare AraEAelyPlaged i aseves the Fheylay fugipce.

sur f %fi %Pth%ﬁ‘%g u§eu£nféﬂ%q]§ ?gﬁﬁocﬁﬁ@ﬁﬁﬂhk Rod'cdR be HQidHRd so that

par al erpen
the instrument controls the depth and/or direction of the drill, i.e., the drill cannot go any

deeper into the tissue than the instrument allows, and the size of the hole or aperture in
the instrument can be designed to essentially match the size of the implant. The tool can

be used for general prosthesis implantation, including, but not limited to, the articular
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anatom c or bionmechani cal axes. The anatom c or

bi onechani cal axes can be found using an
WO niosaepres ati ve i magi ng test or surgical tool SPCDOIRING/§44008

used for this purpose in hip, knee or other

art.hr In.the enbodi nents, the nold n
oA TR, PR B G R POTHHE AR S e o ot
artBtdp®lsfiat i vely, created froman image of the joint, for

exanpl'e, using one or nore conputer progranms to

det éﬁhevsmslrgiquémls cdyiats heanedsodefused h)gremwe gupfea®é diseased

calg(fmeloa]li{lrg q%ﬁsr 3{“&%@ o nc% agllr,]ag?atn%][aggﬁy faageirﬁgau} ’%8 iseased cartilage and
un§eBELE HERY. Iy additiéh, tiR0devicdtal ®e abddiesl“@meur 8ot lajca@¥Riic
the joint and, accordlngly, t he surgi cal i nstrunent
spesiiing 1o obiaknsimpigtable real maserighoFle daviceriatxmisally pasisiangdhin the
sar?lEe Bg%egé]b‘glgﬁ’gﬁn% %%%E%%{hé&%ﬁ% ﬁgst%g (\)A{ag 6%%6\%5%% 1eci %‘ﬁt i shape
of tHeadevidads thes hgamnﬁemfinhrdoh@r sith eradeging aaeﬁiﬁbﬁs or near seamless
direction of the drill, i.e,, the drill cannot go_a

maighebriyvertihs dorer tissue sramls and the geqipishtsitie Hais 11 ‘&A%Chleo‘(ﬁé by
i B8 R0 B OMALAE ol bf Bt HEROhoR .o
cadavetia Bpecn’ﬁhe hhoakeansnssbe nlaa;testdalilmss ganart afithpthe sinhesirface when

ir{% atio including, but not Iimted to, the
applt %F?E%%?r i npl ants described herein and for
r eath'éQiebﬁ@ cHBBE AWIdel, IEhifAP& 18fm@ BRE®@bn the size of the area of

arthropl asty. These surgical tools (devices) can al so
disgesedsertilage andrpasasl emthacawvabire of the ssdithecar thd wngerlying

sOBEYLO P2EnBin he  P oh 5 WG fatin
suﬁgﬁ&l SeNOBE of Bt REmp &e%&ﬁerﬁscug QA @friving€ atdh joird sedstRveri c
s eci nen, to obtaln i mpl antabl e repair nmaterial. The
rgiéon. & he gpviearanthpe ngf: eprlisddo the domer, £afe agadaupr¢ specimen)
anaﬁ?etaoo%? 08 Rad B WL 00 Ui oL SPHB1BS: LATRYSHed shffmoving
I eci ape o evi ce

delide. rTIhef deva:e dem ﬂrenSdeta@p]@éd)wl thé rgipiers tathe@se afithodisdased
ess. mat ch between the donor tissue sanple and the

calfﬂi%ﬁepﬂnéﬁhe disgaged qafikage gpd B-add cHyHIePaE CBY b Eraved Yyifhgise of a
blddd%y RAS ok by syl t!&mﬂgxake&se WRedB Bt diRer@ shhftlfdhe removed
surrace I n 1’1 3onor a cadaveric specinen, Phas a
tisseamwnessng thenhﬂaseslecarﬂlegcswdbdbmy resmmhletth@sxzmmeirshape of the

sur face applied t e ca The devi.ce can
doper tisspey %\ﬁfﬁ%@%oaalrtgﬁlapﬁé%ﬁc gs Fecimentsite- 4 og exqrpple, said
att@é}ﬁﬁerf? Eaﬁb§§cﬁﬁ%d %}fht ﬁsE%Q Screfg oPﬁiﬁ@@e nm%&ﬁmc H&ﬁ/ feiBe or

of the cartilage or the underlying subchondral bone or

biresooaiie)netdtlzen ﬁe&ﬁtl@omansnheludmg dwhlg)tdmmtaddh@ tlsmemdheswe
si der ati S r enoy for.
AfoEhBeR R ve aPit flerBrat SR Ghe & il Roun he'Barrow
spaRnfiguration. The device can then be applied to the
donor, (e.g., a cadaveric specinen) and the donor
ti sSihe implanbgitesisndepaebard with gee affa rabeticdryies: Thargbetic device

cad B& nfotljmsa?lgg ﬁ%&r%vél&gromc image for preparing the recipient site.

Identification and preparation of the implant site and insertion of the implant can

be supported by a surgical navigation system. In such a system, the position or orientation
of a surgical instrument with respect to the patient's anatomy can be tracked in real- time
in one or more 2D or 3D images. These 2D or 3D images can be calculated from images

that were acquired preoperatively, such as MR or CT images. Non- image based surgical
13



devi ce. The device can then be applied to the
recipient in the area of the diseased cartil age and

wo b@stssensed cartil age and underlyi ng bone caPChES2005/044008
renmoved with use of a blade or saw or other tissue

cutti n dev ere and shape of
naf g et e S il Sl Sr Bl 0Pl b yps gtjoint
mofib9%8h msas %é qgeml Thé ?ss,lﬁmz shddiibnEhRRe e dubBedl O¥ument as well
tissue. donor tissue can then be attached to the
as thegiohd emtudmgtaélgnmnt @ké@ﬁpmgl@anm&mrﬁ@nﬂéﬁﬁewg gaides, drill
Chl ev ed . wth us
gui GRS g\,gfii:sl g, cant ocﬁeé%émr i n%rfg%rﬁ &acgﬁ: o% (#Ey?Ces These

maﬂdéﬁ‘d da@libe Jodated Byad ddtédtbitBehgl ﬁ)raxtuinpﬁsu eptidal) GS(busﬁcal or
Attachment, can be through the cartilage surface or
clegifqragengis $ig94ls. t hr ough the narrow space. The inpl ant

Sit ﬁleﬁﬁ'ﬂéﬁggn BL& g?eﬁgﬁh\% bp‘%hg ?xﬁlgfa\f(lt Std %QBée?nd}fo' thé 1rrr%]iI1Q§t can

roboti c I ce use in tron froman el ectro
also bagepbned witkpas ofg Ctehm systeinp Tee C-aint gystehdeant dffard anagmg of

and preparation of the Ian site _.and i.nsertion of
the oiBt IYASe ARPTERTRORe r%'ﬂ Plags. ﬁf ip UAMaERGicgRAY R can
a1d§1¥ AL &ithg e sﬁéﬁé‘bfaan%&ﬁm subfice. TR hfo?Malén Qi RNIsBd tPgklected

a surgical instrument wth respect to the patient's
an mmldamtrvylﬂneagpddeﬁtttp dokaticular yuefate. Gurrestly pvalabledr-apm sgstads also
3D imm These 2 al cul at ed
A G R ot By o s B B pE e frafh B, BisBiation
of tINRifAplafTsite FRY BfsertNALT thd B Rark AS fin SHESing hMBY L&Abined with
systens that find axes or anatom cal structures, for

adr@mwﬁrptlenvirtaﬁlow@hm‘cqnahﬁt motion, can al so be used.

ITEE{HD ﬁﬁfeor]i er e \ﬁg qaerrgse r%]{l%&drgrg?lgfeylﬁgf d%sléhgé . rem san nclude one
or rﬁbltedﬁéten@slﬂﬁt Baden tosfoinrBAld @8 t}M'tlclﬂﬁramrfB@s @uwﬁ&svarlety of
drill guides, saw guides, etc. can be determ ned from

majesipledhal harden dmeitn hayerhsen desqrledhabove dudingrpplymess thajrpan be
tr1gg§reh th? Iﬁ{é(ga?g(g ér( pg?sg %Bﬁ?o%tmgoﬁ g?ér{g&g ng)ﬁﬁ?é?é( ﬁFg%‘;ﬁ thlq?{?f drSBhni-liquid

cous ectr I cation
andeinadear lepalide drqrelsoiponteaposupd @ritir, spplecation of uigevibled hightf visible

the inplant can al so be su orted i,th us ar
hg@y@%p@ﬁalreﬁ@oeiaw%%%%leﬁﬁ baness 4 Ssova Pﬁﬁ o?a“%é’ 6,443,988
to Fe‘?ﬁ Q. '1§§ué)dv‘§ep9@ mer&@hﬂﬁent% idd foEFenﬁ)l Rok: %mlﬁ-ﬁg exa;rrrllples of

tiplanar i'maging capability can aid’in definihg t
suishperafe anl larddning matesialsfisadele piiyweibahomastiplsfe.gat). HPat.

Nog i b Tl AL O NRAT ofi bl PuBRE Sohp i edepios. U

PataN®04, @éé 26005 RREM 6L, isghad Jul. mag9maﬂaauaso iPhi, N, 4f594 380 to
exanpl e for identification and faratlon of th

Chapip etalt issied duanid), il 8@ rani b cbfl. ¢ ﬁmﬂé@f?" lal@'}?éﬁlﬁ 1595-1605
cesp TRMa PR P TR Re 0 b RICHPED BENGRE: Rdiaclosedlr

exa‘iﬁtﬂ@hﬁ@ S. %‘Y’IN@S 0Rs430; hedobe ﬁﬁtﬁlﬁﬁmchl’a@ khd)@@d@:l&ﬁbétt in Wake
nore naterials that harden to

form
et adr ({1 PR3 Gall Bgrspderdation (}\ﬁd@ﬁfa??,e\m;esgfst al (2001) J Bzomedzcal
Materials Research 54(2):179-188 and Marler et al. (2000) Plastic Reconstruct. Surgery

105(6):2049-2058; hyaluronic acid materials (e.g., Duranti et al. (1998) Dermatologic
Surgery 24(12):1317-1325); expanding beads such as chitin beads (e.g., Yusof et al.
(2001) J. Biomedical Materials Research 54(1):59-68); crystal free metals such as
Liquidmetals®, and/or materials used in dental applications (See, ¢.g., Brauer and

Antonucci, “Dental Applications” pp. 257-258 in “Concise Encyclopedia of Polymer
14



materials that harden in situ have been descri bed

above including polyners that can be triggered to
wapaeguon phase change, for exanple pol ymers PEEUSZO®044008

liquid or sem -liquid and harden to solids or gels

on e sure.tq, aif,» saQpl{-caf i vi ol
Sypah e FResrEns | G U Se RN b o0 ] ol isfipElsSige fanuary 11,
19’3#2 €Any BIBLSmpAIHIEBSteriaB@gs is shFRiently Howhddle.to Eiermlt 1t to be
43,988 to Felt et al. issued Sep. 3, 2002 and

delostadin the joint end thses wndeyeo qrnlete itieiin §ite Redespbysiglogically
i {abl bl
oGP RRBrGHBADA el SO T el 8l s oo

t 0 Fghé cigbblamaterislScanRad usedin co&glﬁﬁﬁoﬂ Sthtacsulgiedlitbol as described
i ssued Feb. 22, 1994, U S. Pa No. 4,098,626 to

hezen Ees exemyple, thesgigigaligpol can 1 OR§ @T (ROZE apsZiur es,\‘rigereln adapted
tq_l‘eéglée e%tlkg%%ftmg%u%g%eg{rl?tgliliﬁﬁfgb cte%lg}érsoﬁgﬁgrbe z@)@ﬁures Prior

todedidifying my sinotheusatpiddly (il tadoindt® the |ad1cmbm Wche facing the surgical
hydr op h|||c on rs as.di sclosed, for
togf &n sporcigl3, w1 BBy B B BrmEe PG ek gn hardening,

tl‘[]ep&é/er f} PEFndal oML n6imat hrticiTh® 98 ¥adeenl addition, curable
rans ant§t|on A(3):275-279, Wese et al. (2001) J

naxemrammcsmtglduﬂatmls cinsalieleeused n Spjiiction Ptheng®f heimaging tests

aﬁl\% %51 S ﬁgl ( Zggﬂyfgf lﬁf?%%,ﬁl%bgg}c gc{‘ﬂ%ih%:s:é %Ft% 1(&% or%urgmal tools
bt dRlah ik @J)fa 98) Dermatol ogi ¢ Surgery

24( 12) 131g/ ; expandi ng beads such as chitin .
bead §I@ e3 Jg a ﬂomg 1t ékus@qttmg(tg@ﬂq_gs ipvedvegdringiesigning a mold for use in

pge@gﬂn%g JoLI?t cfmfgﬁeef[h (aflaz )the5 Pig,? ﬁép }rs;ttroélﬁéag‘{us tlgegﬁéé@f @k Srea of the

d@@ﬁed lcarfiRipl iog @40 lé@%ﬂ @n@ the Biza Uéthe&ﬁﬂlldgmtloml&xs ibeen
"Dental Applications"” . -258 in "

neasyred. dhrceen ot mpeﬁl%@ﬁ éfJ@Fl@WéSsOfa‘ha agiagsmh é@’flf%ﬁ 320 pyior to

n%&éla; IP E{!&ncd}lgatuée ke ?@ﬁufap sufflce g ﬁ%ﬁi&%uﬁﬂoﬂ%y%ﬂe 33b.

broconpat e materi a at 1s sufficiently
Aﬂ{embél@, ﬂme upaTdahiskiptth¢ steppef tledsuviag ¢k thskndse off ieradjavanlt

AR BB ARt 450 et OL B s, efthe castilage
d@ﬁE?fs'd enﬁfﬁ@d ifh@r R o %%réﬁaiéh%on:f Hﬁbﬁaw 8PhBIds 332 ora

material's can be used in conjunction wt sur gi cal
phtert sp@lﬁnhemold dmdae@nelatwd 3gdrIneithemdvent, thedmplangatioa) site is then

tooI nc ne or riur therein a
storesP o frp B8R R i ber Rt 300 A & hesp SfePy Paf bERbERea by
thé‘d);ﬁﬁﬁl@l%%&'ﬁ@ﬂé Bsbh@z@pglt 3333534101 to solidifying
insitut erlasvm i conformto the articul ar

sur f aéc@arfeéscoﬂgchrhqu@mag be nsedto derivmine shere dhggiold. For example,

agﬁ\gﬁe&gﬁpm sﬁ] es ﬁ-{g ff%gg hfé) élgtsalfdn %ﬂgﬂ%% Tﬁprg p?llé[ Eéfctﬁrough the

KRS joRht andl hiféw |séléct‘é& Vsﬁ@@ ehrohigh the dhkle oint @mﬂﬁbised to help define the
materials or surgical tools can also be us

agemif gweenydn contemplatsd ofithe FeejoiahiQnge thasaxes alif~?di s \fag ghape of
thee h&}%gal RELE LI bd Q{rn{ég gP]SHB eP¥y H@%Qfgggtahﬁﬁ%ﬁe? cgrtﬂage loss.

erral’s or surgica ased mage o .
@tﬁeﬂhore Fsbfhistaoakerl malﬁrlmgvpmhemlres dahbstused tort@ntvh ¢his irdgrgnation
i.nvolved |n designing a.pold for use in
without departing from the scope of the invention.
Turning now to tools for specific joint applications which are intended to teach

the concept of the design as it would then apply to other joints in the body:
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preparing ajoint surface. Typically, the first step is
to nmeasure the size of the area of the diseased

W@ 200bi0bErge or cartil age | oss 300, Once the sizBCDUS1008044008
cartil age | oss has been neasured, the user can neasure

t he i ckness, of the adjacent. carti e ,Rri

oas RS W RRkEG AR AR PRI . Bhaieth B bbb
i Otest! dxediseHRsdaandict dbrail abSa) thafhnile derasrstateythe bhigular

user can skip the stg&lof neasuri ng the thickness of

andiemi of alsesetoware s Vadih e femeed candylet iesttirdlaganeie
SV 0 S DA IBGPELbL R SR ASE fSmin
oh f@ﬁ@ﬁl)angft%)gﬁl laglss, A8@rmitiea syt dsantusspd vhlgus amboitecaticiler
generated 334. In either event, the | antation sit .
alignmanp T hs iwpging dest 4en g%}l B! BAsEt Prsf?%iy Beiansing i")ad?beaﬂng
padon ’261"'(?’1‘ Qhn LPES 18T £BS oL NBIRREREET, Pie driBular surface and
opti dnal repeat steps 381, 321, 331, 333, 335, 341. A
shepe iaetvyll aé ali gmrherit ufesnaam deperatddvitlothd énaging tdsecahtepesed to
sl?qus téhhwe rgg{:pg 'aﬁ:}%%gljmg:ix f/,cle,gtp 8%5&\%% ?ll?rlglec?l es?istgrafq? é%v%%?from a library
of BrRHAPId & skRBEpleGhitle BASbsAnd 81es B 84l Reritéred @fo the surgical
t hrough the ankle joint can be used to hel p define the
assictance flevicr guk ganjbe usehtoedefing thedpreferned dockiierpandbpmgntation of saw

ce t axes are,defined, the.shape .
e E i Sy B T B e i PO w16 instroments.
Irittadpeia iz ekl aapichl AgiStah@sdevidetibepplivare tieaibidl gliteal ad
scanni ng procedures can be used to derive this |
subseuenty fhsrfemora sardsde(pkint maighigdin surfacestigh tegrtiguler surface or
i nventio T I . il rQl
o ARG, RS REeL Byhahd Bn 0. 1AL Srgon o
theh ihﬂra@iugeﬁ ir@\%]ealfbr sdw wh:ruillghkﬂqb gnidap ﬁlh@/pri'eparetl‘laq'biljt domrths
_in the body: Wien_a total knee arthroplasty.i
AL N LA ML R Y S R —
reﬁﬁoﬂicﬁﬁé’@ﬁggnirﬂ 6%&@?&1@&% B fevel MBlis Ynl Jitimately result in
enonstrate the articular anatony of a knee joint’,
irap@vedpatdpecdtive hesulte g optimtadnglyilosechanival stidssesl applied teethe

.etc. Additionally, other joints can be.incl.uded.in the

i 4 SHIBCEN e IS o TR S PR GG N P s B

n?ili dhinBh@Edf 1B BRplafte TiPAdMidne theSUEdIcA BsRMee dBTide ¢al Sidaily reduce
and ot her articular alignnent. e imaging test can be

tlernumbeayf surgigel, ingrnghentaiderded forsetaheli uniconpastnebts knery

sition. a scan or an MRl scan or._C i-nati.ons .
offplas" e e £6 o o2 p e A i TR RL R Rtp make oint
afthi o Hhork REQIARY! infito GepRicPeRiivetédults, itiptove Jomgtel @ Snplant

can be used to shape the surgical assistance device,
sy ivblrediice cpg byuediicing tha gemberpfcargiea) insrumenisuged. Moreover, the

ulsé gf &Heor %Iorg ls&f ?cré?%{sis gé §&5ce .aﬁ]mrhe ngpﬁg? t@é%&%?di’i‘ﬁ&lﬂty of the
ST zes,” or can Belefitered | nt o e surgi cal assistance
pldcﬁié'dﬁ_ﬁ afd darglﬁ?dlp decrose d)pbl@’ti?@ fdone (“tOR”)pineker r ed

ocation and orientation of .saw gui des or drill hples )
or gditBeswiziral feokndaseribralhercin e alge ﬂ@ ae%aﬂeg fpg psed to control drill
C ; . e ai oal o
<R RS LR SRt Yoo MEpSHIE il ARSI A Fo

example, the tools described herein, which typically conform to the joint surface, can

provide for improved drill alignment and more accurate placement of any implant. An
anatomically correct tool can be constructed by a number of methods and can be made of
any material, preferably a translucent material such as plastic, Lucite, silastic, SLA or the

like, and typically is a block-like shape prior to molding.
16



subsequently the fenoral condyl e(s) by matching its
surface with the articular surface or by attaching it

W0 o0oatalt7e3ri ¢ ref erence points on the bone or cRCT/UBZGH044008
The surgeon can then introduce a reaner or sawthrough

RS R0 BRBRSAH Sl o AL LA R

su:rﬂﬁé hmﬂg Bh apgér,suﬁam m@mwwh&ma@:hmﬁxpaﬁmazstthﬁmgh
npl ant can be achieved. This can ultimately result in

whiqhmsgxmal dedhassavsen e Thesupture ppidspitiedril} oggaw to make the
pro?%ﬂﬂ)tfg Qraéut 91‘? t)hesl}ndg%fiﬁg R@IPeoJlft(P {lﬁstfalae% ih RG] ni% %g Dotted lines

urroundin s anat ony
4321 hkthate wingreathe sutrmalnakpogdngrtb tloef agtektarel vl Madd in bone

e ik AP O A0S SRR TG oh Disdeinur b eppbreciated
frofn%ﬂ fe&‘geé’rWe? QM%M‘E&@&M@ BroRiddano %ﬂﬁ’é Yaditd 48 cutk Rethe

ne or nore surgl cal assistance devices can
boﬁeeslupfacm Wéejapémmreaﬂﬂwmb]eamtwﬂﬁ:tp ghagchravttheifepnioUbe resulting

ost.operative resu oV termi n .
shdgE ph G P EfErsEotses ey BRI IS SHOPRSGR (6 Jemoral implant
typhaligh§ ﬁiovh{‘fnt FIGTER! Adsassh] shkss Qﬁl‘? be adhilelSiE dediredNBy Bfianging
nore surgi cal assistance device can help |ower the

thetsézehenicndatioai 4 pdagetgniodf thérapepiunse Suehechangesvaenld be éesued

whg%gfoggg%g]% @ggntglg?r %%%prg (éf hg ife)morgfm oglepoIlQﬁ’t ﬁeufél%lgrﬂ Jequires a
diffePerft Sitpe QIf tiiH preparad fegmursiifacedept h and wi dt h, for
exarrple when pﬁgﬁ)arlng a site to receive an.inp

For Teseangney te KK .t5p 8 variels oF Hiustationsiags proviged éhowmg a tibial
cu‘#ﬁ{g bﬁ)@i{ fhgﬁﬁ %s?%nrl q:IE}h?AJﬂ%s@lIat gtfﬁef G5 cuﬁﬁ% oY 56ifin

rove gnnent nore accu
COIﬁhl&ﬁl@ﬁEﬁfh ofibiarsP?2 ithgy lham()t béen msacttainlmﬁilsl c}emmdneﬁte duttnig block

50&2&@%}5 ;EStalrsﬁgtgvt@regq%‘q%s Igpg‘%gtt)lgéqe;fs grgfi{;g}% gqug@%tn%glor ptece 510
or | chtﬁé g§§i Boh N Bfdof surkdte '5t1§ to Hatea§t éuﬁosta%ﬁlﬂhatteh@lth the

|ca]ly|sa ock-1i ke shape prior
exmmhgigdmgra‘ﬁhﬁof e mitipntistibja 502 dho sepsiec surtace SAA and amlp Isarfaces

518 o5 Bp Ten ke 10 p SPRBOHE G TGS LTk CABLFRGRG! pees

526 2151&5\[3991@@){%10? ?w@e 820 ﬁisQﬁ'ler Ak iinteriOf piSV8192hé kysten] Bh be
aperture guid or saw to nmake the proper

corltﬁgueeddp h@ldthemmlﬁ@nm'ihebm}ﬁl ng bone 410 as illustrated

cur TEERSETS RECHY! PEC s RERRPTT AL 17200 E Ryt fftace 524

thad 8@ WithGhe 4Bt GRdtc 3l 6, Th ro8dal]edEeriotiplead 520 frRludés euitifg
the femur. As can be appreciated fromthis

guides 8% & aspist ﬂw@rgqoa amperfgyeying the 4ibigl éw’ﬁ'c}cs\w‘dé%mﬂbed above. As
Sh(i‘g@?‘%%? eg)qﬁ%% ena W@tﬂ{gi%%&sfgg b?%ﬂ} theldgc{)J ace og s eon a

vaffi€df locdtiensrte shiddse figns mansking thehtibidleut if moessasy amdiaomad
the shape of the interior surface of the fenoral

SPACRES cam be Prqydeddnpt i dlbet\@,q%\me irst patignt ponfignrgd, ot mglded, piece 510
and %Q@&nﬁﬁ@uﬁ@l@&@r@f ofr c Frb?c%k ﬁl/() changing the
Sl ze, orientation an acenen e apertures. Such
chaflpe saniahli¢ dathre afdbe mmmor piece facilitates obtaining the most accurate cut
despite the level of disease of the joint because it positions the exterior piece 520 such
that it can achieve a cut that is perpendicular to the mechanical axis. Either the interior
piece 510 or the exterior piece 520 can be formed out of any of the materials discussed

above in Section I, or any other suitable material. Additionally, a person of skill in the
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where, for exanple, the interior shape of the fenoral

conponent of the inplant requires a different shape of
woheospeepar ed fenmur surface. Turning now to Fl 8CTAS2@5/044008

variety of illustrations are provided show ng a tibial
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ext r
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shaPt 8E&mRAdn o PertloBy 8RR 6F B hihiR] Piece 520 includes
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s B0 Pop Bt 57 e St e oLy Fon e s
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interige pfere-dn ﬂpiétilnl@tratl@oﬂiﬁ ugpetetfaey ofitht téatior pieseds ﬂatoﬂmeﬁore

G PR B SR RS oD 5 A S

mafigCdurfatat es obtaining the nost accurate cut despite
the | evel of disease of the joint because it positions

t heA&ridernlge Sgp icrronided ﬁﬁéﬁﬁ?malmg thaipidg oh pidigest 4 pettton of
el e RPSRE 19 LB S RSTRED IR Gthoit s oEL s
thrdygh fdiicteal sowbladt cambe inbertddeto methieve the suiiesired sEtheaibinl surface.

i.n Section Il, or_any other. suitable materjal. )
Adiora ot 119, orgids: SndeFondigyad sorf hat iy Gt cuts at alne
pex?&ﬂ[c%ﬁir% thel rﬂé’éhahi'&@l Ax0 8P8d @91 # Su Qf a lihdMinbER éi’eﬂa&ﬁf%ular to the

pi ece conf I guration described herein. reusab
meehenisnl axis, butbas &P0° snpe inthe pmlitaimlarsp@matqh:thﬁ noanalstope of the
t.bigiece 510 can be a single piece that is either patient
peci fic (where manufacturing costs of materials

su p@pﬂidnaﬂ?Ci‘ céhtidl BEHGBY cO bé provRled Wk, Q“obébﬁ&ﬁ’pl@ Nen@bles a drill to
l'ibrar substantial |y defect confornlng hapes

rea@@mlwéutherbme §pohe gemofithtibialgonennersof tthebk@le implant.
su rﬁlg#aiﬁe §E' ﬁ?ﬁ%s%g% € [lﬁé‘r o? alidfit 4 C%’,l ic. &écﬁ@cf?m%]aovah&y of

typi rai
persptbte\kb@nmrcalssﬁcyhewaadide idwnef tha plidck aaBving fige @rﬂfc@‘ﬁﬂdﬂtperlor
typically renpve any residual nmeniscal tissu

Sulfsw %}4 i the ynifory side gurfasrys] peng wihthe irtegular ineRprortace
516 Y1 3581 Narle flRs M dhEBRLAE kiERe of the tibia 502. FIG. 5F
illustrates a superior view of the interior, patient, specific piece of the mold 510.
Optionally having an aperture 530. FIG. 5G illustrates an inferior view of the interior
patient specific mold piece 510 further illustrating the irregular surface which includes
convex and concave portions to the surface, as necessary to achieve optimal mating with

the surface of the tibia. FIG. 5H illustrates cross-sectional views of the interior patient
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shape information of portions or all of the nenisci.
Turning nowto FIG 5B-D, a variety of views of the

WO eomoMalTb® exterior piece 520. The top surfacePGRPSNS/044008
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lnclsldpertubmiSBmcface 514 and the uniformside surfaces 516
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the interior, patl ent, specific piece of the nold 510.
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pi ece 2 I'ng irregular sur

coniyol the mdvaimegie snComtiex ofiitt comigebleckBalt detitise tt® tHehigold 510. As
surfac as necessary to achieve optinmal mating with
shopRdn it aEascies oRBoMiBogs, LRaiegr pras A0 RrRIgVded that extend

frox’}irg{?%&&%ﬁ‘&f éugfh%!e gsh%‘i‘ﬁolﬁfAé il bé‘é;ﬁ»"ré die®BY HESAE SPQGH ik fhe art,

I ece can be seen | e cross-sections,
onetdren@u pk gs:er }m‘btrtlSthI aat e iused withdw departing flfem thk sompeiof the

ent. fromthe views shown.i I 5B ..
mvaﬁw%o{g O% INEDPER a%’ﬂfj atrat{%t‘wwé hﬁvea‘fe@négeweam 9&5 S?Prapendmg
on ﬁl@ dbntrd] REEEN R &Jg@ 840 alel coﬁﬁg@x@ﬁ to &f witﬁ‘i% fdr@xﬁlnple a curved
pl ateau, e.g. where the guide plate 526

slote@?rthﬁtemabla's Fojatinmel admﬁmdnta@ 1Bistraed itm FR’I‘J@K ®BwWithin a recess 544
n Fl

[ f t | kn hr opl ast
thaf TG it 0 e SR EhOR G ol B il b aPBRR by
thodeyd skl inVth€ ¥#tEMe SecdssBud cath lbe @fzed skl e&icoﬂlb@is&ﬁél ped dr can be
uni conpar t nent al arthroplasty is
sized larger than the peg to allow limited lateral and rotational movement.

As illustrated in FIG. 5M the surface of the mold 510 can be configured such that
the upper surface forms a convex dome 550 that fits within a concave well 552 provided
on the interior surface of the cutting block 520. This configuration enables greater
rotational movement about the mechanical axis while limiting lateral movement or

translation.
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contenpl ated, the length of the guide plate typically

extends along the length of the conpartnent that the
waeogeen s | | operate on. Simlarly, if total REEES2005/044008

arthroplasty is contenplated, the Iength of the
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th t b| t
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duﬁl‘ﬁg gy }I'Sﬁgéuﬁtl@h@ﬁlﬁe tibial PRtdaaTHR4OadtitichHD Witudtires L4n beih.the form
appreci ated by those of skill in the art,
of inrnis o g s R, Bhone 18 Fi%cﬁw o alhergTilabA SBHAHES. ¢ he

e e
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sutfaJ:dJSﬁ thaﬁlﬁéhdrrplé?:h 310 Shdttahehcs thief ineeion piet & 81 Ordital the Lortidage or

be configured such that the upper surface forns a
m%?ﬁ?‘eﬁreaorre 550 that fits within a concave well 552

Pr OVik SP And @llhgﬁraﬁé b Qbvied 50 RlrddNS cEWriHalthe Q'ti%feﬁ plateau

520 configuration enables greater rotational
sunh)\‘/}&llmm; umbompartrhmtaiecham cal axis while limting

| at I t | at . Ot h ' ts..and
cont GURETIONG HEq et FEMRGE0 Gy TR L 0RO FELURES
pr%e&l?@%e dEPRELE N f&hamdcmhmmmy itfp@anitdVR Ao A MmpAgt will
be appreciated by those of skill 'in the art, nore

aChtwn opumabmed‘@slcelaandtﬁelamgal axlsatignmen opr i at e, t o
| nt ]:C{s) r%Ap#ﬁe E‘%«’X%ng nte L0l 600 Wlﬁpi ﬁtst égﬁlto %tlb%@rthesrﬂaﬁ 'pfldc‘éd

be t WO

th6:1@BA. 18 Yhig depiotidmy v tap%uﬁ@deeomhmsmfmris ptavided with 4 plerality of
tibia. Additionally, the exteri or pi ece 520 can be tvga
apegHyss narthis instanse ﬁhngqertg{gs{ﬁgmﬁp a pair of rectangular apertures 614, a

pair of square apertures 616, a central bore aperture 618 and a long rectangular aperture

-

620. The side surface 622 of the first portion 610 also has a rectangular aperture 624.
Each of the apertures is larger than the eventual cuts to be made on the femur so that, in
the event the material the first portion of the mold is manufactured from a soft material,
such as plastic, it will not be inadvertently cut during the joint surface preparation |

process. Additionally, the shapes can be adjusted, e.g., rectangular shapes made
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can have, for exanple, the cutting guide apertures
528. After the resection using the cutting guide
wa@p@eien7es 528 i s nmade, the exterior piece 520 PENURM05/044008

renmoved and a secondary exterior piece 520' can be
ate 526 with the
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surface configurations shown in FIGS
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610, mes; pa@cwady dbstriting thd inegubo venfadeai 18 affthaintdrior HIG. 6D
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proVided td faeilge poeRRiihdthetflier Hatefan@ @0 plevbt@eh@MUbtaisED
that the finally inplanted fenoral inplant wll
c hir & SDuipustraggs anier riayy ebithe fird partiondrilc Ahe bsdian of the

a
: ' | trates.the f r 600 with
AR ol o 8 ok B B E b e 3 i Fhecor
viewlggich off dre, aptitgres yillssiratars defcribee aboed ABLANIILS appreviaftdthy

Wi t .plﬁrality of apertures. In this instance the
thos&pfgjr]*ﬁ]r igdhegrhdhgapegipres can e shaped diffeaprily witheis depaitieg from the
scofeldf thd iRRhfif square apertures 616, a central bore

aperture 618 and a | ong rectangul ar aperture 620. The

si deursingfreveto62a. 6F, théerhirre®0 withr 4 finsn p6iidna®i16 of HrSutting
res Is

t I t 624. Each of the rt .
bloqiclacka i i AP b asehIe eXieor gerten e elased pyee thecegy portion

61059iliusBhted. ThelsBEorRY 88brid) BortBh S ?éatﬁrafa Gddedlor P&F LA

of the nold is manufactured froma soft material, “such

groques (042630 that facilitete ingsrtinga savablade therethrpughito waire the cuts
J,Q1_nt. face preparation, .. ocess, Additionally

necls I 0B AR RAIRLD iy GO EE T IS Lonal i
bladerd atceapazodtahgle!td i Nefade S BAbLEribt Sortibh, drl thr EAMAIE at a

J,cut length along one area, w thout increasing
45° apglg; Gthier englesaraplse Ressible wathowt<lepinting feona therseepeatfdle by
invdnfigse of skill in the art, other shapes for the

apertures, or orifices, can be changed without

depy dhiomg Hyrthenddshed Haew theQfrodviae (642v630)ioP1the second portion 640,
overlay the apertures of the first layer.
FIG. 6F illustrates a side view of the second, exterior, cutting block portion 640.
From the side view a single aperture 650 is provided to access the femur cut. FIG. 6G is
another side view of the second, exterior, portion 640 showing the location and relative
angles of the rectangular grooves. As evidenced from this view, the orientation of the

grooves 642, 648 and 650 is perpendicular to at least one surface of the second, exterior,
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FIG 6B illustrates a side view of the first portion
610 fromthe perspective of the side surface 622

WO Rd0oa®6a793 | Ng t he aperture 624. As il ustrat edPCT/082005/044008
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on the interior surface of the cutting block 640. This configuration enables greater
rotational movement about the mechanical axis while limiting lateral movement or
translation.

In installing an implant, first the tibial surface is cut using a tibial block, such as
those shown in FIG. 6. The patient specific mold is placed on the femur. The knee is then

placed in extension and spacers 670, such as those shown in FIG. 6I, or shims are used, if
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of the second, exterior portion 640. As will be
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side surfaces 716 of the first piece 710 are configured to mate within the interior of an

exterior piece 720. The reusable exterior piece 720 fits over the interior piece 710 and
holds it onto the patella. The reusable exterior piece has an interior surface 724 that mates
with the first piece 710. The reusable exterior piece 720 includes cutting guides 707, to

assist the surgeon in performing the patellar surface cut. A plurality of cutting guides can
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removal of too much bone. Where the cutting block has a thickness of, for example, 10
mm, and each spacer has a thickness of 5 mm, in preparing the knee for cuts, two of the
spacers would be removed when applying the cutting block to achieve the cutting planes
identified as optimal during flexion and extension. Similar results can be achieved with

ratchet or jack like designs interposed between the mold and the cut guide.
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with the first piece 710. The reusable exterior piece

720 includes cutting guides 707, to assist the surgeon
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sytemPS3 for @heeemtabnlgm 9. The angld canchave groayss 899 thag Stabilize it

against the acetabular rim 960. Surgical instruments, e.g. reamers, can be passed through

_an opening in the mold 956. The side wall of the opening 962 can guide the direction of
the reamer or other surgical instruments. Metal sleeves 964 can be inserted into the side
wall 962 thereby protecting the side wall of the mold from damage. The metal sleeves
964 can have lips 966 or overhanging edges that secure the sleeve against the mold and

help avoid movement of the sleeve against the articular surface.
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€. 9. TheAIBhLS Lubit b1B& PARARYa ANl AYR Extending from the external surface

of the block to the cylindrical extension. The inner diameter of the second drill hole

matches the diameter of the distal portion of the fin-shaped stabilizer strut of the implant,
e.g. 3 mm. A drill, e.g. with 3 mm diameter, with a drill guide for depth control is
inserted into the second hole and the recipient site is prepared for the stabilizer strut with

a four fin and step design. The drill and the Lucite block are then removed.
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thus providing precise location of the patella planing needed. As will be appreciated by
those of skill in the art, while an exact or precise fit is desired, deviations from a precise
fit can occur without departing from the scope of the invention. Thus, it is anticipated that

a certain amount of error in the design can be tolerated.
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Such_shapes can be strjct eonetrical, e.g. Qi d,

. or nBHgelGAeillppieaips a patella 1mplan 1200. The inferior surface of the implant
1200, has one or more pegs 1210. In this instance, the inferior surface 1202 is depicted
with three pegs 1210. The implant 1200 is positioned on a patella as shown in FIG. 12C
such that a protuberance 1220 on the superior surface 1204 of the implant is positioned
approximately at the apex of the natural patella. FIGS. 12D-F illustrate the implant
superimposed within a patella, more clearly showing the protuberance corresponding to

the apex of the natural patella.
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The patella matching surface 1022 has an articul ar

surface that matches, or closely confornms to, the
woeundeeer9sf t he patella. The design i s proposed#CswSE05/044008

that the guide is nolded to precisely fit the anatony

of th artlcular surface of the patella faor eac m

pat i 8¢ depaithed hetsin aneﬁa S GPBETIYRS ezt Pofs Qb Fethods, systems
aﬁﬂ&eéoln‘%]pﬁltlgﬁ% &b ein/¥h %ﬁéulﬁea RRRELHLRIIE dnB¥r more of the

t hose skKi In the art, l'e an exact or precise
fdllciwihg iIﬂ;ﬁﬁbﬁ(ﬁﬂi (nobghada} d>fm1n$aufung gleatrpnie cmagsf §ytstepasnor instructions

occC out deggrtln fron1the scope @¥$ I
R R oAU eSS PO ER SH5e0 caablespf pnalyzing or
pﬁ‘ﬂ@éémg RS cIBEtF&Hic imadebSandR% g8 on'ﬁBrebﬁlr 104186315 €6t iftlpfanting an

lustrates the gU|de 1020 fromthe opposite

a@@uktp@paur systerh Bhgkitscan ngqlumdﬁeotbqrrm@t@@alwgmexa@m@ pRgfustons,

or su tantlall fl at | be
G bueBrap tnaabBe el £ AR ER B,
sur f IeEfEEIYih@8EseEib@SoCadibddemeftp boihe raseithifudntion has been
dep artlng romthe scope of the invention. Both FIGS.

prodediier the guimoges @pﬁm&t@ﬁ@% anchdgscerintogp [t innetdntended to be
r )
eﬁ?a% ttl\fé of t(} 9@&[ ﬂh ?ﬁ)dtgé pﬁtcl.ﬁﬁ C R %a @apl\élgﬁjrrngmﬁcatlons
aﬂ@ﬁ&laﬁaﬁb Wil b@@i}iamilt wﬂhh ptdedtiondr skiled émthe raed The bimbndlments
the guide, off-centered, or slightly off-

ce
Wi ﬁw@qn aa@;ﬂgmrm?& 1P PEse flResk@ean dhe prinsin] w&ﬁﬁ? gryentign and its
pflclicASARAOH, derkOnLAAbAL bR Aled iR Mo B RrRBidla e invention
and tHedaadbwsenedirsents wnd Wwith lvenoxnshaodlﬁoaﬂqng that recqugted to the

wel | . One or re.addi.tio rtures 032 c e
PRTISYRER CoBiomRFd 1hisd PR e i T i vohfiin BE defined by
GRPBIIbVIERIAAT e ERRRE (SARIE gur ed Lo have a | ar ger

dianeter as thé first aperture 1030, a snaller

di anmeter, or an identical dianeter. As shown in FIG

10D the nold drill guide is fitted onto the articul ar

surface of the patella. Because the articular facing
surface (shown in FIG 10A) is configured to natch or
substantially match the articular surface of the
patella, the drill guide mates with the patell ar
surface to enable the drill holes to line-up in the
desired place for the inplant. FIG 1CE illustrates
the nmold drill guide fitted onto the articular surface
of the patella with a Vs inch drill 1050 positioned
within the central aperture 1030. Once a centra

aperture 1018 has been formed into the patella, a

patella reamer 1060 is used to resurface the patella

1000. The reamer 1060 has a gui de 1062, which fits

within the aperture 1018, and a reaner 1064 having a

pl ani ng surface or bl ade surface 1066. Turning to FI G

11 A the reaner 1060 is shown. The planing surface 1066

is configured to provide dual planing surfaces in

order to recess the patella and clear surrounding
bone. Providing dual planing surfaces hel ps to insure
poly-netal articulation
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only. FIG 1lIBillustrates the reaner relative to a
patella. An area is prepared 1062 for a 30 nmpatella
wonemriso79and a surroundi ng area 1061 is reanmedPCFEFIUS2005/044008
12A illustrates a patella inplant 1200. The inferior
surface_of the inplant 1200, has one or nore pegs
1218Vhat gs ¢lpimediifist ance, the inferior surface 1202 is
depicted with three pegs 1210. The inplant 1200 is
positioned on a patella as shown in FIG 12C such that
a proAutdl-gnide far2pgegime & e faepéripeicllsthe duB gugaogprising:

the inplant i 0si ti oned. appr oxXi el t

the nat urdioldeERRa irate B Y PG B bR mlth the
| MDlahceSHRRE papesed within a patella, nmore clearly

show ng the protuberance corresponding to the apex of

the natural patella. A so described herein are kits

Conodht RN ST, RplsiRuiplIats, atibre = ©f

can include one or nore of the follow ng: instructions

(met hods) of obtaining electronic inmges; systens or o

| nsr b6 HEHERdOllm Ve R IRSCPPIHE & fihatabally fratesed within
wore conputer neans capabl e of anal yzing or processing
hgﬁgféPg%tronic I mages; and/ or one or nore surgica

tools for inplanting an articular repair system The

kits can include other terials, for.ex | e . .

ot 86 KEHeEeRi G NSIRR HrPEi i S EHahP Hye drillguide

(e.g., films, holders, digitizers, etc.). The

foregoi ng description of enbodi nents of the present

i nventlhomriliagnideeitlpmol wtedirf the mdidhgs e plogdisy ef apertures.

illustration and description. It is not intended to be

exhaustive or to limt the invention to the precise

for g 16 EM0S88e oMM TRALLelCA! ERREp@ifidn ba HicafiisDsstace is

will be apparent to the practitioner skilled in the
caafipured e matdbalie petela wer e chosen and described in

order to best explain the principles of the invention

and its practical application, thereby enabling others

ski |} ethe il f8d@bt cliith URdRKsihandmbhids selveed from @libratyhef molds.

vari ous enbodi ments and with various nodifications

that are suited to the particular use contenplated. It

IS | tﬂ‘te??% qulcl)-f%ﬂﬁltge B §ORBeRin ﬁm@%dl@iﬁﬁfﬁi@ﬂﬁp@&ﬁ@?f | ned

by t clarms’ equi val ents thereof "Wat is
claimed is: 1. Adrill-guide for engaging a surface of
a patella, the drill guide_co risiﬁg: a mal d having a
firs? A methpddor rrgbrfacing o prfags of g PRSI EYRPLENPE Al | y

mat C#tﬁa[:iﬁg fﬁ%@rﬁgﬁ %Hntﬁ%tifed%teﬁ hd:Rt a gortidh6f &l Fikdt |suﬂ&dl_|e_:ﬁg match at

of clal e nol d has an aperture. 3.
Jedlstial gortiti oifen pdieltdr aunfack onepstadlan t he aperture is

substantially centered within.he drill-guide.
dril @rllélag@g ageriye g}t%ﬁf su&f;q%er %ﬁ tﬂe pﬁtgflaa%é‘??%aél a}p;értm]éngcated on
1Rfshris&Ythe BfindgRiedr i1l - gui de.
using the aperture drilled into the surface of the patella to position a reamer

relative to the patellar surface; and

resurfacing the patellar surface using the reamer.

10. The method according to claim 9, wherein the drill-guide includes a mold

having the first surface.
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5. The drill-guide of claim1l wherein the nold has a

plurality of apertures. 6. The drill-guide of claiml
wohers@coroan entire portion of the first surfaceCras2005/044008
configured to match the patella. 7. The drill-guide of

cl ai wherejn the nold.is selected froma library
of n‘gﬂ‘égl.e n@?:th"Fir%’c%r 148 t9§?ﬂ“a‘eloofeur§’165?(m11£151%er ein the
mold is pgld th@?@ﬁiioflioﬁhe%ateﬂaffﬁirmg; diar resurfacing
a surface of a ga el la conprising: placing a

dril | - gui fhemingthé motdbhset onthd iswgmega portion of a
first surface to match at | east a portion of a
patellar surface on a patella; drilling an aperture

| Nt 014, e shethaCRcoidind e dhaimel 0, urther corapriging:apert ur e

| ocated on the surface of the drill -dgui de; using the
aper t ur e #plectingghemeld frame adibrarg eEmeids; he patella to
position a reaner relative to the patellar surface;
and resurfacing the patellar surface using the reaner.
10. Thaheehdibed acoxiin togldim & |faitlrer 8pmptieingi n t he
drill-guide includes, a I d halin the fjrst

sur f ace. 11magingthaRpKiog 61&60?3&?%@5 rfacei %9 10, furt her
conpri si ng:, i:ARgi ' f ellar
surface; gIr?c 1%%%@%&?%;%}%&23&%5 gﬁd%?ﬁhée i magi ng.
12. The nethod according to claim 10, further
conprising: selecting the nold froma |ibrary of

nol ds. 13. The nethod according to claim9, further
conprising: imaging the portion of the patellar
surface; and machining the first surface based on the
i magi ng.
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