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PCT/ US96/ 02127 TRI AL _KNEE PROSTHESI S
AND BONE PREPARATI ON SYSTEM The present invention
relates to orthopedic surgical - 5 instruments and surgical nethods and
nore partic glates to an I mproved net hod anc&&p&gw{ for
i nstall i ng M’Ee prosthesis with I nstrunentation that a olvyxg a
surgeon to rotate a tibial trial prosthesis about the patient's
intramedul l ary canal axis with a | ever while the patient's knee is
fl exed through a full range of notion and with a 10 correspondi ng

fenoral trial prosthesis in place. JRIALKNEEPROSTHESI® present invention
al so relates to orthopedi c surgigg ' TE d surgica

met hods and particularly relates t0 'et hod and
apparatus for assisting a surgeon to revise a 15 previously inplanted

total knee inplant. I\/brep tlcula_l th ention al so
relates to an i nproved rret é%ﬂ ngra%retoorthopedtcsyrggqa 11ing a knee

prosthesis with SWDQHQtﬁfmémhhﬂ'Sﬁﬁiéi hﬁﬂ\o&@%hd%dr@‘fﬁrt%ularly relates t§dhgeon to
build a revision fenoral trial prothesis using nulti rial

wedge portions of dmpravedethod and apparatusdoninstallicas knee piosthasis witta 20

The proper i mpi ant Ioérion it e feadife SRk bBERal dafbden”, -
preparing the bone diout iheiaients inbamedulary eamal bxis Witharieveriwhile thd ant s'in

di f ferent pl anes. nee j oi nt | acenent _surger a
sur geon tYBI cal ly 6gaqtlp;uéssknee sﬂexedtplroughaéull rangeo?%m%on and with a gery.

10 corresponding femoral trial prosthesis in place.

The present invention also relates to orthopedic surgical
instruments and surgical methods and particularly relates to an
improved method and apparatus for assisting a surgeon to revise a

15  previously implanted total knee implant. More particularly the present
invention also relates to an improved method and apparatus for
installing a knee prosthesis with-modular instrumentation that allows a -
surgeon to build a revision femoral trial prothesis using muitiple trial
wedge portions of different size and shape that can be butted to a

20 prosthesis body. This "trial" not only allows the surgeon to evaluate
the proper implant size, but it is also used to assist the surgeon in
preparing the bone for lmplants and to correctly orient the implants in
different planes.

25 In knee joint replacement surgery, a surgeon typically affixes
two prosthesis components to the patient's femur and tibia. These
replacement components are ypically known as the femoral
component and the tibial component.

30 The femoral component is piaced on a patient's distal femur

after the surgeon makes a plurality of surgical cuts. One common
type of femoral prothesis has a J-shape. A femoral prosthesis is
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two prosthesis conponents to the patient's fenmur and tibia. These

repl acenent conponents_are typically known as the fenoral

conponent and the tibial conponent. 30 The fenoral conponent is
pl aced on a patient's distal fenur after the surgeon nmakes a

plurality of surgresdnseasts. One commmon type of fenoral wrpideesi1s?
has a J-shape. A fenoral prosthesis is WO 96/ 25123

PCT/ US96/ 02127 ' 2

usually netallic, having a highly polished out er fermr al articulating
surface. A common type of tib? rosthesis uses a

| ateral |y extending usuallymaglhc,hbavmgsa big&b'dmlls erdemoral articulating i ent ' s
proximal tibia after thgurfaoe proxi mal tibia has been cut transversely
by the surgeon. The tibra : prosthesis al so includes a stemor plug
t hat extends generally perpendi cular to the tray and fromthe

center of the tray. The ste ace |n a su I or med
openi ng that extends into t Bﬁ'ﬂ%ﬂ%mﬂpﬂ Ng\eﬁ‘y%ﬁ‘?ﬂl”gﬂom
the transverse cut frnpgy fatisdha ?é@i’d%rmtothepgﬂéﬂt‘ 'p?oxlmaltlmaaﬂerthe

A plastic, polyrrerlcmsert I S at hed to the ti tray
insert provides a ti bi aproxintaldibiachasheencut thansversely byrthe suigeons The tibiat he

15 femoral articul ati ngraiebsfadicliiés Ao ug tidh BxBRafGedepiig o 2 !
perpendicular to the tray and from the center of the tray. The stem is
placed in a surgically formed opening that extends into the patient's

10  intrameduliary canal from the transverse cut formed on the proximal
tibia.

A piastic, polymeric insert is attached to the tibial tray. This
insert provides a tibial articulating surface that articulates with the
15 femoral articulating surface as the patient’s tibia moves through a full
range of motion with respect to the patient’s femur.

One of the problems with knee joint replacement surgery is that
of accurately fitting the patient. Each patient has a different bone
20 structure and geometry. Even though the surgeon uses x-rays to
study a particular patient's anatomy at the knee, the surgeon does not
have a perfect appreciation of the patient's anatomy until after the
knee has been surgically exposed and the surgeon begins to make
cuts on the femur and the tibia.

25
Knee prosthetic components are not available in infinite sizes.
The surgeon must examine the patient's anatomy, make the requisite
surgical cuts and install prosthesis components that fit.
30 A number of prosthetic knee components have been patented.

Some relate to femoral components and tibial components. Other
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range of notion with respect to the patient's fenur. ' One
of the problens_with knee joint replacenent surgery is that of
accurately fitting the patient. Each patient has a different bone 20
structure and geonetry. Even though the surgeon uses x-rays to

study a partwaéeaézpatient' s anatony at the knee, the surgegriia®sedids
have a perfect appreciation of the patient's anatony until after the

knee has been surgically exposed and the surgeon begins to make

cuts on the fermur and the tibia. 25 Knee prosthetic
conponents are not available in infinite sidzes. The surgeon nust
exan ne t he pat ent Ppajents baye beerkissyed-thatnelats ta cutting instrumentatiop fosl cut s and

install prosthesis ¢ 0 ) 1. 30 . - nunber of

prost hetic knee corﬁ&gﬁ%@ﬁﬁﬁwﬁgfﬁéé’ﬁﬁem%’&mm” t'b'aé"§8ﬁ\¥erael ate to
femoral conponent s prosthétickridle copiioRBANdSpartbfitee joint replacéifeftdutgdry 3
PCT/ US96/ 02127 3

pat ents have been issued that relate to cutting instrunentation for

preparing the patient’s ady;hidr Jfﬁﬂﬂdgcc[gﬁ dilefis Hifve Hebﬁ'g%térﬂed fafleldte 2
prosthetic knee conponent as part o ee J ol nt replacenent surgery.
5 A nunber 46 tibiabcamponentshavingsa tray.c plastic ipsartwitedrticulating el at e
to tibial conponente, aylihd dstbiBorich Raf srovides Ml ixatioh wign'ths ! 2t ' N
' prosthesis is implanted. Other patents have issued that relate to
cutting instrumentation for preparing the patient's proximal tibia to
10 receive a tibial prosthetic insert as part of knee joint replacement

surgery.

The Murray patent 4,016,606 discloses a knee prosthesis that
includes a tibial component with a tray and with a stem adapted to be
15 received in a longitudinal bore in the patient's femur. The stem has
one end that is integral with a depending generally spheroidal surface
having generally the same radius as the radius of the spheroidal
depression in the insert.

20 In the Chiarizzio patent 4,801,288 there is disclosed a femoral
trial prothesis/rasp assembly used in hip implant surgery. The
assembly includes a handle that grips the combination trial
prothesis/rasp in a secure manner by clamping over and locking on to
a post on the trial prothesis/rasp which later serves as a mounting

25 piece for a femoral prothesis head used in trial reductions.

A modular tibial prosthesis is disclosed in the Shaw Patent
4,938,769. The Shaw patent discloses a tibial prosthesis for use
during a total knee arthroplasty procedure which includes a modular
30 two part tibial component comprising an in-bone anchorage assembly
to which is removably attached a tibial tray adapted to receive and
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surface, and a stemportion that provides initial fixation when the
prosthesis is inplanted. O her_patents have issued that relate to
cutting instrunentation for preparing the patient's proximal tibia to
10 receive a tibial prosthetic insert as part of knee joint replacenent

surgery. WO 96725123 The Murray patent 4,016, 606 di scl 0sePCXNISHGE2127
prost hesi s that I ncl udes a tibial conponent with a tray and with a
stem adapted to be 15 received in a longitudinal bore in the patient's
femur. The stem has one end that is integral with a depending
general |y spheroi dal surface L havi ng ?eﬁeral |y the sane radius as
the radius of the spher &taifya bearing insert) fRgmaval gthe trayipermigssagcess tothe oo

In the Chiarizzio pat enﬁntérf{&]%eg\ggeﬁ {i‘ﬁrt?onie.%n‘aia?ﬁh&ﬁgé aﬁséytmf]rg&\e event

trial prothesis/rasp assenbly d in hipinplant sOrger
assenbl y includes a handeraovai ar reyisigrsaremecessany. nintpreferred egtbodiments, the

hesi s/ i k: . i
B Post on the trial proliecha) Ay s RpRer g Al Postask itnal bl o
piece for a fenoral §roicamentiohimtiediatecfixation andhdamationt foribRger term bone
A nmodul ar tibial prosthesis is disclosed in the Shaw Patent

4,938,769. The Shaw pat fgrowthare faatured. Shaw.glsqdiscusses the ysg,of parous
during a total knee art%&m(?%%)énﬁémﬁgn.whi ch includes a nodul ar 30

two part tibial conmponent cdnprising an I n-bone anchorage assenbly
to which is renovably attached a tibial tray adapted to receive and

po e zaas U.S. Patent 4,938,760 issued to James Shaw discloses an end

10 bone anchorage assembly for a tibial prosthesis that includes an
axially elongated central stem and a piurality of elongated fixation
pegs spaced from the stem. The stem and the pegs have proximal
and distal ends. The proximal ends of the stem define an attachment
table. A plurality of structural links interconnect the pegs and the

15 stem. Means is provided for removably attaching a tibial tray to the
assembly wherein each of the pegs is connected to the stem by the
structural link.. .

A tibial component for a replacement knee prosthesis is
20 disclosed in the Lawes et al. Patent 5,080,675. Lawes discloses a
tibial component for a replacement knee prosthesis comprising a tibial
tray for connection {o a suitably prepared tibia, the tray carrying fixed
lateral and medial condylar bearing components. Only the medial
component has a shock absorber located beneath it.
25
U.S. Patent 5,137,536 issued to Tomihisa Koshino describes a
tibial component for an artificial knee joint. The tibial component
includes a plate section having an upper surface and a pair of bearing
surfaces parts that are adapted to be in sliding contact with a femoral
30 component. A stem portion extends downwardly from a lower surface
of the plate section. A pair of blade like members extend obliquely
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4 retain a bearing insert. Renoval of the tray permts access to

the ___ Interface between the bone and anchorage assenbly in the
event renoval or revision are necessary. In preferred

enbodi nents, the invention affords hybrid fixation of the tibial
prost hesi s iwolk2s12bone 5 cenent for immediate fixati onpcangsegeapi ati on
for 1onger term bone I ngrom h are featured. Shaw al so di scusses

t he use of porous coatings to enhance fixation.

U.S. Patent 4,938,769 issued to James Shaw di scl oses an end 10 bone

anchor age assenbl y for a tibial prosthesisSthat includes an
axi al |y el ongat ed mmtemmqum uThe plate section bag atlewerfsugface on

Bnd i otal ends. TR BETARY S SBAe b B Fbrpiid oL Wil resvert
table. A plurality toihééwrrwnumlbdnemaemsmm afirst grgpofand t he 15

stem Means is provided for renovabl attac n a tibi a!, tray to the
assenbl y wherein eSFPOVES anda $RE9RD S Q,f(ﬂ'i?HR: M by the

structural links pemendicularly to the firstarbii ngg)onent for a replacenent
knee prosthesis isp P 6 rlysc osed@ é’ﬂféﬁ Lawes et al. Patent 5, 080, 675.

Lawes di scl oses a ti bial conponent for a replacenent knee
prosthesis conprising a,tilhi A 0 | tg a suitably
prepar ed tibia, the tra?"c%%ﬁ{”%%fﬁ%ﬂar&ﬂ'ﬁ)é"wén%a%gﬁgﬁh%:}-ff'aﬁedl al

condyl ar bearing cdrenms246,450éntitied BMothslan Tibial Support Peg@fmmmibudtas a

shock absorber |ocated beneafh it " S, Patent
5,137,536 i ssued tﬁmnﬁ"&a}%mmcé@%ﬁ%@emeﬂtsvﬂem T@?E"@r’f conponent

for an artificigl lﬁ%?éhﬂd@&e::iHses'Qiﬁcxh.llé}'tﬂalEtfl’;iﬂli?ﬂf‘é@;tt%perabletosecdré‘SI udes a

pl ate section havi ng an upper surface and a pair bearin
surfaces parts thati mleoranmmafa&snemoinﬁpmeﬁm@a:tmwavmmatgtowef enor al

of the plate secti qnetoRuifsl e S UAHER & cylrBRd ool Bt ) °
ridged outer surface operable to engage the groove in the tibia. The
modaular tibial support peg further includes a plurality of spikes

15  extending inferiorly from the cylindrical body. The spikes are operable
to engage the tibia at the inferior end of the groove.

The Whiteside Patent 4,467,801, entitied "Method And

20 Apparatus For Shaping A Proximal Tibial Surface", provides a method
and apparatus for preparing the proximai surface of a tibia to receive
a proximal tibial prosthesis employing a reamer/alignment guide which
is used to intemally locate the central long axis of the tibia and a
piateau planar which cooperatively engages with a guide handie

25 attached to the reamer/alignment guide to accomplish the shaping of
the proximal tibial surface. The reamer/alignment guide has a rod
portion extending into the interior of the tibial shaft whose central long
axis corresponds with the central long axis of the tibia. The guide
handle is concentric with that rod portion such that the plateau planar

30 assumes the proper alignment with respect to the central long axis of
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5 . and posteriorly fromthe stem The plate section has a | ower
surface with a plura I ty of el ongated grooves for inproving
affinity with respect to the surroundi ng bone, the grooves

I ncl udi ng a firswopeasp3of grooves and a second set ofpausegondy
grooves extendi ng 5 perpendicularly to the first group of grooves.

An exanpl e of a nodular tibial support is seen in the Elias Pat ent

5,246,459 entitled "Mdul ar Tibial Support Peg for t he Ti bi aI
Conmponent of a Prosthetjc Knee e The El i 10 Pat ent
di scl oses a nodul ar ti i ?Lﬁb‘ﬁgﬁ%tﬁﬁgp@ﬁ@aigp'@' %faggaﬁf\gpa relatwetothqtl bi al

conponent of a knee | oi fifis iAfPsimpR dnd dtclrdté RiahnBAVi Ng a groove.
The nodul ar tibial support peg includes a cylindrical body with a

ri dged outer surface operable to engage the groove in the tibia. The
nodul ar ti bial support. peg % r |

extending inferiorly from t %P%%ﬂ%@nqﬂ#@ ggc&sc;&eé%p% %ﬁ)l

to engage the tibiabsat ibh%motélafecbbsteotbnw thhfmrgﬁrise! a longntudmal rod having
The Wi teside Patent 4 801 entltl d, " Met h us For
Shapi ng A Proxi mal Ti blai}PC@'ansHE'é‘" F% Qgﬂﬁ'ﬁ%@r secunngAmo @5

apparatus for prepari ngejdgatthe r@aér tfochbAfer. nftrai\swéreé@e&@na:ﬁg%uyﬁm arm
ay proximal tibial prosthesis enploying a reanmer/alignnent

is used to internally |issecured inthedod adjacenttbe meseoﬁ thmftaﬂﬂ aguide bar
plateau planar which cqQpesAlotPiodng B5SHIPant. [ Thefgulst B5r HAR"MY idast one
10 elongated planar surface disposed at an angle of 45° to the axis of
the rod. In use, the rod is aligned with the long shaft axis of the femur
and attached to the femur at the greater trochanter. The rod is
manipulated until the support arm and the long shaft axis of the tibia
are disposed in the same plane. This procedure properly positions
15 the elongated planar surface of the guide bar whereby an instrument
in engagement with that surface traverses the femoral neck at an
angle of 45° to the long shaft axis of the femur.

Another Whiteside Patent No. 4,474,177 provides a method and

20 apparatus for preparing the distal surface of a femur to receive a distal
femoral prosthesis employing an intramedullary reamer which is used
to intemally locate the central long axis of the femur, an
intramedullary alignment guide which is inserted into the space left in
the intramedullary canal upon removal of the reamer and at least one

25 femoral surface modifying instrument which cooperatively engages
with a guide handle attached to the intramedullary alignment guide to
accomplish the shaping of the distal femoral surface. The
intramedullary alignment guide has a rod portion extending into the
femoral intramedullary canal whose central long axis corresponds with

30 the central long axis of the femur. The guide handle is attached to
that rod portion at a preselected angie such that the shaping
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25 attached to the reaner/alignnent guide to acconplish the shaping of
the proximal tibial surface. The reaner/alignnent guide has a rod

portion extending into the interior of the tibial shaft whose central Tong
axis corresponds with the central long axis of the tibia. The guide

handl e is owoegmies c With that rod portion such that the plpeirasvseipnar
30 ‘assunes the proper alignment with respect to the central |ong axis of

WD 96/ 25123 , PCT/ US96/ 02127
6 the tibia such that the proximal tibial surface is shaped
relative to that axis in a si rrplg and accurate manner.

Eur opean Pat ent Agpstiuragnts fixedthewta assupsptheiprepes alignment withorespect te  f or

bt achi ng st ot urthe Seng] Bng RPOOAE ferlr LR Wt M el Rihcifiies, |
femur at the greatigshdpetaiehativeto that axisinsa simpld andcadotrate asamhenport arm

Is secured to the rod adjacent the | ower end thereof, and a gui de bar
is connected to the support arm The guide bar has at |east one 10

el ongat ed plangr surf aggmprveaifpladdr khBe fesEchosysfem, disdibsadan LS Of
the rod. In use, therodis aligned with the long shaft axis of the fenmur

and attached to tr&ater&MWazoa,MQsaasystqm&rmamg akneerioiot fora
mani pul at ed unti | f etlbla
are di sposed in tﬁ%@%gpfé S%B?l%ﬁtgéﬁﬁ%@% &?@@ 8@&?%%

the el ongated pl arsirrglsgmﬂememtierﬁdamsgdndaséuﬁg Weeﬁsui)femoral condyiess nt
I N engagenent vm't t hat face em)ral neck at an

t h
angl e of 45[err] tBerl"m %ﬁﬁ‘“heai f“ufﬁ The gyide member
10 cooperates with a simplified set of instruments, including femur and

tibia guide rods, a tibia adaptor, a tibia bar, and a femur bar, for

establishing equat flexion and extension gaps and triplanar

resections. The method of the triplanar knee system provides a

simplified procedure for use by an orthopedic surgeon in properly
15 preparing a knee joint for implantation of a prosthesis.

The Petersen Patent No. 4,567,886 discloses a spacer guide for
utilization in total knee surgery for establishing size of prosthesis and
position of cuts for total knee replacement surgery includes a

20 generally L-shaped base member for attachment to the anterior
femoral cortex of a prepared femur with a generally L.-shaped
adjustable support member adjustably secured to the base support
member and a vertically positionable indicator slide having a squaring
jig for cooperative engagement and alignment with the cutting head of

25 atibia alignment and resection guide for squaring the tibia and femur
and including indicator means for indicating the position of a tibia
plateau cut and indicating the size and positioning for a distal femoral
cut for indicating the sizing of the both the tibial and femoral
prostheses.

30
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Anot her Wi teside Patent No. 4,474,177 provides a nethod and 20
apparatus for preparing the distal surface of _a femur to receive a distal
fenoral prosthesis enploying an intranedul lary reaner which is used
tointernally locate the central long axis of the fenur, an

intranedul | ary wigsgpsest gui de which is inserted into the spacedrafsbenzse?
the intranmedul |l ary canal upon renoval of the reaner and at | east one 25
fermoral surface nodifying instrunent which cooperatively engages

with a guide handle attached to the intramedul lary alignnment guide to
acconplish the shaping of the distal fenoral sBrface. The

i ntramedul l ary al i gnnent gdhgedienna ehal; BatepbNe; $464722 disciases & pepsthetic

fermoral intramedullary l‘ﬂﬁﬁﬁ . | Byl W th 30
the central long axis o@ggﬂ'{e'p ew%ﬂaﬁﬁ%ﬁﬁﬁ%@gﬁgﬂﬁ@tlﬁgﬁgﬁﬁ%ﬁgyto

that rod portion at a pmsirmients which inglielesaxidh aligrament lgeides apd agseries of WO
96/ 25123 -

PCT/ US96/ 02127 cutting jigs. 7
instruments fixed tigereto assunme the proper alignment with respect to
the central long axis of the femur such that the djstal fenoral surface

i ¢ shaped relative to that Adrethod and appasgius farresedting adistaligmesal surfaceis 5
An inproved triplanar kg t'%Fﬂ e s |2 [ Hra?p

Patent 4,487,203, pr ov%?"%az‘f}‘?f%m or Nﬁ’r' ?83?’17%3 '@aﬁﬁgea“j'm n et?%llraryarod
prosthesis. The appar atisiinsefted theoughithé distal surfee of Yt femur and albeg the

singl e guide nmenber for_use in resecting.the distal fenoral con es

the proximal tibia, anJ‘_"i“_ﬂ@' aﬁ"g{%‘?"eﬁérﬁﬁ%'"gﬁe'wp'ﬂg eﬁéfﬁ)@ sa cﬁ%& to the

cooperates W th a 3ionplgrbthifingénd, e jigWaving'® shaht fot fRickivitightte fend amfla
support plate attached to an end of the shaft and extending paralie! to

the rod; attaching a reference bar to the shaft, the bar having a pair of
opposing flanges and a central opening which receives the shaft
therethrough, and adjusting the bar on the shaft such that the flanges

156 contact condylar apeces of the femur; fixing the jig relative to the
femur; attaching a cutting plate to the jig, the cutting plate having
blade guides thereon, pivoting the cutting piate relative to the jig such
that the blade guides made a predetermined angle with the rod, and
securing the cutting plate to the jig; and inserting a saw blade through

20 the blade guides to make a resection of the distal femorai surface. In
the preferred embodiment, the shaft includes a plurality of bores along
its length, each sized to receive the rod therethrough so that the
distance between the rod and the support piate may be adjusted to
accept different sized anterior femur portions. Also in the preferred

25 embodiment, the apparatus includes a plurality of guide bars, each
sized to space the blade guides a predetermined distance from the
condylar apices.

The Kaufman et al. Patent No. 4,721,104 relates to a surgical

30 apparatus for providing an accurate recess in a distal femoral surface
for the intercondylar stabilizing housing of a posterior-stabilized knee
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tibia guide rods,
est abl i shi ng _equal

a tibia adaptor, a tibia bar, and a femur bar, for

flexion and extension gaps_and triplanar

resettions. The nethod of the triplanar knee system provides a
sinplified procedure for use by an orthopedic surgeon in properly

preparing ag9ogd1es Nt for inplantation of a prosthesis.

The Pet ersen Patent No. 4,567,886 discloses a spacer guide for

utilization in total

general |y L-shaped base menber for attachnght to the anterior

fenoral cortex of dmplant prosthesiswhichapparatusaompiisey a termplatediaving a

adj ust abl e support
menber and a verti

pr ost heses.
PCT/ US96/ 02127

cutting jigs.

SR it e B B i BRRRMTE <

jig for cooperati veretationshipwith theflatauifgceroid disial femurevhiclt hasitgeenead of
a tibia alignnment and resection gu

and i ncl udi ng i ndi cBﬂ'B?"YrF\PQHQ‘?f
plateau cut andgn
cut for indicating t

e sl zing e both the tibiral and 71

30 through the\ematesutrese the siot is of substantially the same size

The Kenna et al . PATSHInaRg asthe gyter periphery. pf the intercondyiar stabifizing 8
khee i npl ant ed af t eousinigt pragerition thefemoralsbnigdnient toibielimplanted] ahdd

i nstruments which include axial _aljgnnent. guides and_a serjes of
driliing means, preferabg itr\TFhe fog'n o? an endmili cutter, having a

10

15

20

25

30

stop means thereon and the drilling means closely engages the sides
of the U-shaped slot in the template so that the drilling means can be
passed through the U-shaped slot until the stop means contacts a
surface of the guide and is then drawn along the slot to create a
precisely shaped and aligned recess in the femur for receipt of the
intercondylar stabilizing housing. In a more preferred embodiment,
the template is composed of a drilling means guide which fits over a
femoral trial prosthesis which is used for trial reductions after the drill
guide is used and removed.

The Russell et al. Patent No. 4,722,330 relates to distal femoral
surface shaping guide for mounting on a intramedullary alignment
guide which references the central long axis of the femur in shaping
the distal femoral surface and a method for shaping the distal femur
using the shaping guide. The alignment guide of the present
invention is adjustable relative to the surface of the anterior femoral
cortex to insure that the anterior aspect of the distal femoral condyles
is resected relative to that surface and, preferably, at the same level
as that surface. The alignment guide of the present invention
provides a main body which remains attached to the intramedullary
alighment guide throughout the entire shaping of the distal femur. It
thus requires fewer cutting guides and alignment steps than other
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the tibia and fenur

ide for squarin
Nﬁ%@!’ﬁ%ﬂ'ﬂ?@ pent.of 3pasterigr- | b o

15

knee surgery for establishing size of prosthesis and
position of cuts for total knee replacenent surgery includes a 20

détﬁﬁﬁid&rfe@%ﬂaﬁﬁpﬁgﬂ‘leﬂﬁﬁ]nﬁia(lﬂisﬁi?édiglo@p e.rrg'?g: f eror al

25



5 A nmet hod and apparatus for resecting a distal fenoral

surface is disclosed in U S. Patent No. 4,703,751 in which an
i ntramedul lary rod is inserted through the distal surface of the
femur and al ong the fenmoral shaft access, |eaving a protruding
end; .a jig is atweegssai o the 10 protruding end, the jig Perussrozy
shaft for receiving the rod end and a support plate attached to
an end of the shaft and extending parallel to the rod; attaching
a reference bar to the shaft, the bar having a pair of opposi ng

fl anges and a central §?‘en| ng which receives t shaft
t her et hrough, and adju FH@QM@%W"GE’W@QBMQ’@GEWCYHh%hapmthiﬁdﬁﬁs

15 contact condyl ar aqéﬁg,smga E?@ﬁﬁe{%ﬂﬁal lsﬁd(éﬂ%ofthsférh& relative to the

fermur, attaching a cuttin te tot g cutting plate having
bl ade gui des thereon, pivoting the cuttlng plate relative to the jig such

that the bl ade gui des made ,a ede t d d
securing the cutting plat eAP '%Pf?ge#%m%ﬁ@ @%ﬁ%@ T‘i\ﬁr gﬁ?&gﬁphrough
20 the bl ade gui deg t @ 78837 pFcvidedlifbrusedh obtaninh Aéciirate HBRI Rlsed@ibnfigce. | n
the preferred enbodi nent, the shaft includes a plurality of bores_ al ong

its length, each sized thecourseplatatalknee grasthesistimplantation pracedure; Hehe

di stance between the r rﬂﬁ{t to

accept different si zed(ﬁg'a?g‘?n@lﬁq @Hﬁﬁ?&éﬁb %%ﬁgsl%%%eﬁﬁ% |gorggf erred

25 enbodi nent, the alehwdligdaenﬂoﬁbmmétalleﬂgﬁegﬂyébngm each
sized to spacethe bl ade qui.de .8 de fromthe,

condyl ar api ces. ?o udmalsaxls&rﬁ%&?{g ﬁm ‘Rée"dJ‘Wﬂ 104
relates to a surgiqgl outriggéfs caml?@rréﬁiéﬁaﬁléh\e%ﬁréh@nﬂﬁey%rbf%éﬁﬁfeats&erfsﬁesS
in a distal fenoral surface or the intercondyl ar stabilizing

housi ng of a post eri or SpaeiRg thekaseiaboue the tlblal plajgauwky 2 salecied dimension.
PCT/ US96/ 02127 An anterior saw guide depends from the base and is thus positioned

relative to the tibial plateau in accordance with the sizes of the
measurement keys.
15
The Buechel et al. Patent No. 4,738,253 discloses a guide for a
cuttmg device used to make a surgical cut in a first bone in desired
spatial relationship with a pre-existing cut in a second bone is
disclosed to include a means for contacting the pre-existing cut to
20 establish a reference for the desired spatial relationship and a body
member engaging the means for contacting and including a guide
surface for establishing the desired spatial relationship and guiding a
surgical cutting tool to cut the first bone in a plane which is not
normally inclined with respect to the iong axis of the first bone.
25
Ancther Buechel et al. Patent No. 4,738,254 discloses a
positioner for positioning a surgical instrument which acts as a guide
for a cutting instrument which produces a surgical cut in an
anatomical structure; in che embodiment the positicner positions a
30 surgical instrument which acts as a guide for the cutting instrument at
a predetermined position with respect to a previously resected surface
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9 I mpl ant prost hesi s which apparatus conprises a tenplate having

a bottom surface which is adapted to _be placed in an aligning
rel ationship with the flat surface of a distal femur which has been
partially shaped to receive the fenoral conponent of a posterior- 5

stabilized kwoosksips ant prosthesis and a U shaped sl ot passimynses02127
t hr dugh the tenplate where the slot is of substantially the sane size
and shape as the outer periphery of the intercondylar stabilizing
housi ng present on the fenoral conponent ti be inplanted and a
drilling means, preferably in the form of endm || cutter, having a

10 stop neans t herwbereya furthergesection is meds at a predetepmineg ngsiion Miths des

of the U shaped sl iih bifg ans can be
passed t hrough the%@%ﬁ@éﬁbﬁﬁ?rﬁg&fﬁg%gﬁ%?&gﬁéhcmts a

surface of the gui dembmdimest mbemsuﬁomaw amgad@osfcoa surgical gwstrament

preci sely shaped and ess in.the fenu cel of th 15
i nt er condyl ar st abi Vg ﬁ sH’(‘)B in IWW@"B?@?%&%%‘M rFé’Fﬂ'ﬁ

the tenplate is ssomngﬁﬁﬁemftoard&ubélsuwat%ndde wéuetémiméds?éyﬁsnsa

fenoral trial.prosthesis which is used for trial reductions ter the drill
guide i s used and rielatiyetp a previousayrgical cut made af ena-of severaljeveisat ent No.
4,722,330 relates to distal fenoral surface shapi ng guide for
nmounting on a intranmedul l ary alignment gui de which references the
central long axis of t idnef Rumniv etiat Eﬂtapthrg4759350prowdwadysteaioffermral

surface and a nethod for I he di st f enur usi ng.t he
shapi ng gui de. The '@F ? a g’f and Pm””i@'“'ﬁﬂ(f%?ﬁgéﬁm is
adj ustabl e rel afg verebéivé b&npuﬁémgafakné&ﬁmamk&&wmeérfeﬂabemem cortex

to insure that the anterior aspect of the distal fenoral condyles
i s resected rel ati \aurgerys fhe weﬁem s the femur inframedullaryichanasle | evel

oA A MRSl Kb o A B o

al i gnnent guide t hrlsagafunnwrfer sveral euthhggmdgs tdr set;ee@a!saﬁchmamm | t

thus requires fewerygylhbmPlafinient gGiad aft prepare bre Sifachs Whateby'the

15 prepared distal femur is prepared to a flat surface that is
perpendicular to the patient's mechanical axis with bone surfaces
adjacent théreto sectioned to surfaces that are at right angies to that
distal femur surface with chamfers therebetween to receive the femur
component of a knee prosthesis. A tibial cutting guide is provided for

20 preparing the proximal tibia that consists of a sieeve, with a tube
telescoped therein, the ends thereof including pin arrangements for
connecting them into the tibia, between the ankle and near the
proximal tibia, an open tube end of the tibiatl cutting guide to receive a
rod telescoped therein that mounts a cutting guide platform and

25 includes a screw arrangement for releasably maintaining the road and
tube together. The cutting guide platform includes a body with a saw
guide siot formed therethrough to receive a saw blade to cut across
the proximat tibia to form a surface for accommodating a tibial
component of the knee prosthesis, the cutting guide platform body

30 further including an arrangement for securing it to the tibia, slightly
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shapi ng gui des while all owl ng greater accuracy in shapl ng the distal

femur relative to the central long axis of the fenur. An
I nproved tibial wossisR3jig is disclosed in U S. Patent No. PCI/US96/02127

4,736,737, provided for use in obtaining accurate tibial resection in
the course of a total knee prosthesis inplantation procedure. The
tibial cutting jig includes a base for inding eceptlon onto an

intramedul l ary ali gnrre rei ns I ed ene al ong the
| ongi tudi nal axis of t grégp Y'Qfﬂ@?s%/cé'PﬁﬂH PJO@&*@M ng 10

outriggers carrying remﬁbb&m ﬁf@ﬁibxlhfﬁfﬁbxﬁ.f sel ected size for
spaci ng the base above the tibial pI ateau by a sel ected di nension.

An anterior saw gui de depends fromthe base and is thus positioned

rmasurement koys. 15 US8'PRBnfRE Y TRIEE Bhodh bl}erdhbl BisBostd §
4,738, 253 di scl oses &5a gueﬂedhnd instruments for resettionof titkedisaéfernedTheé nake a

surgical cut in a first_bone in_d 5| r spatial relatiopship with
a pre-existing cut in dNEBERRMS| istal femoral regeciar 95d @ feyo ra%ei'améprﬁ

means for contacting tf@.ﬁzﬁuemtd.aafsﬁbréngesgao?%aes@aba%%ganacﬁeaftsrence

for the desired spatial relationship a er engagi ng
the means for contacti rthe distal ferounan mglaae@lgdcmthe anterior femoralcogex.ofhe

establ.ishing the desire )
surgical cutting tool t@st%ﬁ‘?hpﬁ% ré%pﬁ 'gc@ﬁ% o %ngga?ﬂ?g ‘aﬁ@ﬁ aFE‘s'ﬁ‘Ble o
normal [y inclined wgth ampmmnmmhmﬂmfah' @bal’ubﬁlaif patisht & farther 25
Anot her Buechel et al. a} 3: 73% 254 di scl ose
includes a rotatlng rod having openings therethrough for fastening
pins, which rotating rod is designed to facilitate the placement of the
resector on the anterior femoral cortex in a flush manner. The femoral
alignment guide/rod includes a plate insertable within a slot in the
15 resector designed for the insertion of the cutting tool and further
includes a pivotable rod which may be utilized to align the resector
with the mechanical axis of the leg. The rod may then be pivoted to a
position facilitating the insertion of a fastening pin through the
resector. The method of operation using these instruments is also

20 disclosed.

U.S. Patent No. 4,892,093 issued to Zarmowski et al. discloses a

cutting guide for guiding é saw blade during the preparation of a

femur for the implant of the femoral component of a knee prothesis
25 includes guide surfaces for enabling the cutting of ali four of the

anterior femoral cut, the posterior femoral cut, the anterior chamfer

and the posterior chamfer, fully and compietely, with certitude and

accuracy, whiie the cutting guide remains located and secured to the

femur in a single position on a transverse surface located along the
30 distal femur.
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positioner for positioning a surgical instrunment which acts as a guide
for a cutting instrument which produces a surgical _cut in _an_ _
anat-omi cal structure; in one enbodi ment the positioner positions a 30
surgical instrument which acts as a guide for the cutting instrunment at
a predeter myigéebdaessi tion wWith respect to a previously resecperiussenkrze
WO 96/ 25123

PCT/ US96/ 02127 11

whereby a further resection is made at a predeterm ned position with
respect to the previously resected surfacet3 and in a further

enbodi nent t he positi ofbe Dala et aldU.S. Ratept tp. 4,893,818 disglosas aidevice farent

whi ch aids in prodycis | [ ol sur gi cal
5 instrunent Fo p %éﬁé%?@mﬁéﬁtbs&g?"{}%?@%%bg'ﬂ*gtlgﬁdmbﬁ%d pogitions
relative to a previhvnrergsithat has a proximaldawaguidealignableonaa seledted el s.

The Dunn et al. Patent No, . 4,759, 350 prqvides a st em of !
instruments for shA9MAGE ehihe proximal end.af Wﬁq‘ﬁaﬁﬁﬁ%npﬂﬂ?"’élﬂﬂqaees to

10 receive comgonqréreoR:a rxdidhafin BoMfEchRE thHe daW glidé ® 4 Bistal ARiEAMIsm
surgery. The systemreferences the fenur intranmedull ary channel

with a fenoral ali dersiahly gligning the sgwquide; theistal alignmend mechanism hasn t urn,
is a reference for ' ' ; i LAl chment to
the fenoral ali gn@%vﬁﬁgsgh%‘%%g%ﬂﬁéﬁ%ﬁé@ sury[;ezgéﬁs'é\ﬁ%‘g(;r% y the 15
pr epared di stal feengagablewithihelitaral andmedial sidesaf the distal ersd of the
perpendi cul ar to the patients nechanical axis with bone surf&gajs

to that

adj acent thereto s %&hqg" s{heing plytally mpy : inag
distal femur sypf agposdidr, HardibSr énd TR RRAIANEMN bbifg shdably ouhedfi mur

conponent of a knee prosthesis. Atibial cutting guide is provided for
the cross arm for distal to proximat sfidable movement therein; the
proximal end of the radial arm being rotatably connected to the saw

guide through a proximal guide bar; the radial arm being supported

above the humerus by the proximal guide bar and the epicondyle
16 ams.

U.S. Patent No. 4,807,578 relates to an improved method and
instruments for a resection of the distal femur. The parent application
discloses a femoral alignment guide/rod including a plate insertable

20  within a guide siot in the resector which is also used for the guided
insertion of a cutting tool. The present invention improves upon this
structure by providing an auxiliary attachment member on the resector
allowing attachment of a new femoral alignment guide/rod on the
resector housing proximal to the cutting tool guide slot, which new

25 guide/rod allows easier access to various resector components. Iina
further aspect, structure is provided aliowing the use of the resector
with an intramedullary rod to increase accuracy. In this aspect, a
gauge is incorporated in the resector which allows compensation for

- the angle between the mechanical axis of the leg and the longitudinal
30 extent of the internal oavify of the femur while aiso allowing
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20 preparing the proximal tibia that consists of a sleeve, with a tube
tel escoped therein, the ends thereof including pin arrangements for
connécti ng theminto the tibia, between the ankle and near the

proximal tibia, an open tube end of the tibial cutting guide to receive a

rod {el escoped Ghdspisirst hat nmounts a cutting gui de platform andecrussgfrizy
includes a screw arrangenent for releasably maintaining the road and

t ube together. The cutting guide platformincludes a body with a saw

gui de slot forned therethrough to receive a saw bl ade to cut across

the proximal tibia to forma surface for accortbdating a ti bi al

conponent of the knee gompensation orichrediontforspegific apatomicai oconditionsysuch as30

further including anh arra ng it tothe tibia, slightly
VO 96/ 25123 OrALRRE Valgll cBfEMion”

PCT/ US96/ 02127

bel ow t he proximal tibia, d a tipjal ction qgui S tin

depth of cut across the prggFﬁ@I'“eﬂdﬁleAa[ %sg Isatent 4d§35fﬁ§ m%rf?'sﬁb

4,773,407 issued tog Petfé‘tpén%‘i‘smléﬁiﬁﬁg%uﬂefprﬁouﬁ% @}?mga nts for
nts 1 nc e

resectlon of the distal fenur nstr a di st al
fenoral resector and a alignmentwhith references the central longi axis ofdbe ferwr inli st al

I T e

resector includes a fe%mﬂrwmatﬁiwiﬁ d]l)id@drjth%hﬂlbhlﬁrﬁ;ﬁpllcablﬁ@for&ﬁapihgt0
the i ntercondyl ar notch of the &;rtl cul ar atient and further

includes a rotating r o@NREPNAYe AMMRORHYAT Propthesis: dReng

pins, which rotatiRg I Gighr Hlf‘gihdﬁ‘@ﬂhé Bréséﬁi |hvbérﬁxbﬁ ig Muﬂbﬁé?élﬁﬁve t8thd he

resector on the anterior enDra cortex 1n a flush manner. f enor al
surface of the condyle to insure that the distal femorai condyle is
resected relative to that surface. The alignment guide of the present
invention utilized visual sighting studs and provides a main body
which remains attached to the intramedullary alignment guide

16 throughout the entire shaping of the distal femur.

The Bowman et al. U.S. Patent No. 4,852,213 discloses an.

apparatus for placing a bone cutting saw cutting guide adjacent a
proximal surface of a human tibia bone having an elongated rod

20 inserted into the tibia for clampingly supporting a rotating bar on the
central longitudinal axis of the tibia bone. The bar being extended
from the rod and connected to a pivot device which in tum is
connected to a support arm that holds a saw cutting guide against a
proximal portion of the tibia bone. The rotation angle of the rod

25 determining the medial-lateral inclination of the saw cutting guide and
the pivot device determining the anterior-posterior inclination of the
saw cutting guide. The support arm is adjustable in length to
determine the height of the saw cutting guide.

30 The Dunn et al. U.S. Patent No. 4,959,066 provides an
osteotomy guide assembly for femoral neck osteotomy and includes a
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alignment guide/rod includes a plate insertable within a slot in the 15
resector designed for the insertion of the cutting tool and further

i ncl-udes a pivotable rod which may be utilized to align the resector

wi th the nechanical axis of the leg. The rod may then be pivoted to a

position facylgdepkiadd the insertion of a fastening pin throusgtimideenaizy
reseéctor. The nethod of operation using these instrunments is al so 20

di scl osed. U S Patent No. 4,892,093 issued to Zanmowski et
al . discloses a cutting guide for guiding a saw bl ade during the
preparation of a femur for the i nfA%nt of the fenoral conponent of

a knee prothesis sﬁﬂdleiloudtnrctssemblychadmdvagmdehﬁacmmm iTheg sawecut ting of

all four of the ante f enor al 0S rlo m)ral cut,
the anterior chanf e,|ocatorassem ‘t‘%@apwei FM‘RS&F@‘F ‘?

conpletely, with ceipd M@ybnofmepmnw%aﬁmmwfddhemumaé@s gui de
remai ns | ocated and secured to In a single position on a

transverse surface mngauwaﬂ@mndmmwaamrﬂebarreils VO

96/ 23123
PCR/ US96/ 02127 5 positioned over an intramedullary shaft which is temporarily pﬁmoned

The Dale et al. U. Smi}adextendt)from tﬁemeﬁﬂﬂhryibamaloﬁmefemdemsawfgmde:s

gui ding an osteoto er on .t r oxi nmal

humerus that has ar%'ﬁﬁif "?'gﬁ&f’ asapd ﬁ%‘tpﬂ"@f%ﬁ @b@eﬁ@&sgygmdels
surface of the prOXh&aéheenau@éswpbmWSsﬁglé |démﬁgmhéaﬂasavrﬁ@vbrbvuaes 5

thereon; a radial armconnecting the saw guide to di stal mechani sm
for stably alli gni ng fenpssitignaladiustmentaf the savwaguide reg]mgfpt hesyppertd®r Kus

a pair of opposify 4d GirédtionE ndiidihg adfaBinf fh'the aRtetdr-Bbat8hidt dirkction

along the transverse support bar and axially along the femur via a
post which extends from the saw guide.

The Whiteside et al. U.S. Patent No. 5,002,545 provides a

15 shaping guide to permit accurate shaping of the tibial plateau while
saving the anterior cruciate ligament. An alignment rod is located
anterior to the anterior cruciate ligament and along the anterior cortex -
of the intramedullary canal of the tibia provides points of reference for
all shaping operations. The shaping guide of the present invention is

20 adjustable with respect to the handle portion of the rod so that the
amount of resection of the tibial plateau can be controlied readily by
the surgeon by raising or lowering of the cutting guide surfaces for
resection of the tibia.

25 The Mikhail et al. U.S. Patent No. 5,108,405 discloses a
- system for performing hip prosthesis revision surgery includes a trial
femoral component having a passageway which, upon insertion in the
cavity left after removal of the originai prosthesis, provides guide
means for drilling a channel to receive a guide wire which, upon
30 removal of the trial femoral component, serves as guide means for
progressively larger reamers.
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engagable with the lateral and nedial sides of the distal end of the

humer us, the epicondyle arns_being pivotally nounted in a distal 10
cross arm the distal end of the radial arm being slidably nounted in

the cross armfor distal to proximl slidable novenent therein; the
proxi.mal end of wbessash al arm being rotatably connected to thepepvsesnziar
gui de through a proxi mal guide bar, the radial arm bei ng supported

above the hunerus by the proximl guide bar and the epicondyle 15 arns.
U S. Patent No. 4,907,578 relates to an inproved nethod and

instruments for a resection of the distal femA8 The parent application

di scl oses a fenoral alignnent guide/rod including a plate insertable 20

within a guide slot in the )L W [ r ,ded
insertion of a cutting tool ﬁ%ﬁ%&?’%’ﬁgﬁ@f‘HM%%?*%%@&E‘%&%hi S
structure by providi ng appamius for imiplarting dernorahandibisigprosthesis Cormpometit
all ow ng attachnent of al i gnnent,

ew. fenoral . ui de/ rod on the
resector housing proxi r@"ﬂﬁbﬂ‘?l?éeﬁu"fﬂ cRSP‘"@‘% %‘"@Hrﬁ‘lﬁd'ﬂﬁﬁ\?ﬁ andwy 25
guide/rod allows eagi erappafeisifof Mpldriting Y8visies FefmBfal BRITENIARMbSthedid 2
further aspect, structure is provided allow ng the use of the resector

wi'th an intranedul | ary coawonentsncr ease accuracy. In this aspect, a
gauge is incorporated in the resector which all ows conpensation for
t he angl e between the nechanical axis of the | eg and the | ongitudinal

30 extent of the internal Usingtthe nfetiiddcaridepparaths dfthé present ihvanitiog, the
WO 96/ 25123 . i al® bt . -
PCT/ US96/ 02127 surgeon can build a custom “tria!” tibial prosthesis to fit the patient's

conpensation or cofpecidnatbniydurmdaevisibh samehoni cal conditions such as,

The surgeon first forms a plurality of cuts on the patient's distal
femur and fits a femoral trial prosthesis to the surgically prepared
distal femur. The femoral friaj prosthesis has an articulating surface

15  for engaging a comesponding surface of a tibial prosthesis. The
femoral trial also has a non-articulating surface that fits the pafient’s
distal femur at the surgicai cuts.

The surgeon forms a transverse cut on the patient's proximal
20 tibia. A tibial trial prosthesis is then assembled from a plurality of
components of different shapes and sizes. The tibial trial prosthesis is
formed of a trial tibial stem, a trial tibial tray or plate and a trial plastic
insert.

25 In the method of the present invention, a piurality of trays, a
plurality of stems, and a piurality of plastic inserts are provided so that
the surgeon can custom construct a trial prosthesis with these plurality
of trial tibial prosthesis components.
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for exanple, val gus correction. The Wiiteside et al. U S
Patent No. 4,935,023 relates to a distal 5 fenoral surface shaping

gui de for nounting on an intranedul lary alignnment which ~— 7~
references the central long axis of the femur in shapi ng t he

di stal fenprwpsghsiasice and a method for shaping the distal peormsegmaiad €nur
usi ng that shaping guide with particular applicability for shaping

one condyl e for attachment of a unicondyl ar prosthesis. The 10

al i gnment guide of the present invention is adjustable relative to the
surface of the condyle to insure that the d¥stal fenoral condyle is
resected. relative to th&admfﬁbeplasfﬁmserts'mthlalgmmmﬁn’g sulfaceothat ent

uhi ch rmai ns. at t acHERBS M the femsialAbe dRpd R ien ot e gamors 15

t hroughout the entipgmsthagil Ng of the distal fenur. The
Bowman et al. U S. Patent No. 4,952,213 discloses an . appar at us
for placing a bone cutting saw cutting gui de adjacent a pr oxi mal

surface of a hurgan tibi %%ggrtgng%a%o@rgl i %&)lﬁ@thefemggl inserted into

the tibia for clanpingly central
| ongi t udi nal axi s odrticulating surhcbm_gamsﬂtl'le sbbctddeﬂblajtrmkptlndls from

t he rod and connected to.a piyot d ch in
connected to a sup ?'ﬁmﬂ%)"ﬂ'é‘e &’&* hﬁé’%l nst a
proxi mal portion o d?rglﬁﬁeklb%ﬁlp%ﬁ&ﬁs (f@"ﬁbfapéﬁd feﬁibré!)‘ﬂieﬂn’@faniéiﬁ Tred 25

determ ning the ne | ateral inclination of the saw cutting gui de and
the pivot device desurgeameanythenaoueithe patient’s knee joint thraugh a fulirangeof ¢ he

saw cutting guige. HBfior AR Wnieh el edfl unl BblePariCubifiuiebts gt L .

determ ne the heil ght
al. U S. Patent No.cotreaponditd trial pmstlmslsa:omponents articulate with each gtherle
assenbly for femor %tn ?f?ekpr%Sstegtot}uS)e ion, r}Re Isﬂrcglegrq &n %djust the relative
rotational positions of these trial components before the final positions
are fixed. -
15
An instrument (preferably a lever with a handle) is provided for
rotating the tibial trial prothesis about its trial stem so that articulation
of the femoral trial prothesis and the tibial trial prosthesis can be
observed. The surgeon can observe the fit between the trial tibial and
20 trial femoral prosthesis as the surgeon moves the patient's knee
through a full range of motion, and as the surgeon rotates the trial

prosthesis into different rotational positions to obtain the best fit.

- Using the method and apparatus of the present invention, the
25 surgeon can build a custom “trial" tibial prosthesis to fit the patient's
anatomy and then exactly position the tibial trial prosthesis in a
desired rotational position after repeatedly rotating the knee through a
full range of motion. In using the method of the present invention, an
optimum fit is obtained. This method obtains correct orientation of the
30 knee prosthesis through a full range of motion.
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saddl e | ocator assenbly and a saw gui de attachnment. The saddl e

| ocat or assenbly includes a barrel-shaped | ocating device that |ocates

t he saddl e regi owosé/2s123 proxi mal femur. The barrel further i nclroiasoa2127
transverse support bar extending fromthe barrel. The barrel is 5
posi tioned over an intramedul lary shaft which is tenporarily positioned
in and extends fromthe nedullary canal of the_fermur. A saw guide is

used in conjunction with a ﬁddl Iocator asse lrﬁ%%( The saw guide is
attached to the support bar Vgcethesrgeon dstarmines ibat cormast arientation pfithe

for positional adj ust Meaimadndrté s dlrgelbrar Gih Bbintfie WéthordPidiBiebis 4t ' "

10 two directions, inc | ng adj ust I n e anterior-posterior
direction al othgtlbiaétrtal prosthesisdo theynsierlying bopertissuel al | y al ong t he
femur via a post which extends fromthe saw gui de.

The Wiiteside et al. U S. Patent No. 5,002,545 provides a 15 shapi ng

guide to pernit accugate shalmmn-@ia!wptasm:a@isHﬂsaipemngs\/tﬁdtenowme

saving the anterior cruciate |iganment. An alignment I s | ocated
anterior to the anteri ofurgeentodrll intotheunderlying tigsum gThase opeNiBES saceer t ex

of the intranedullary cg% W\ﬁ%ﬁp& for
al:l shapi ng operati ons. J@ﬁ%ﬁ‘ﬁg"‘uﬁﬁe of "'the pr esen@@h&%ﬁrﬁ%g

20 adjustable with resposthesisis movaddrrbepurgebomtatesmmmwcpmstwesns he
The.sur geon by r i si ng B Rt epttind BReHeR 198 S dndhef i B3 o el
resection of the ti{0a. prosmesls%posmon Th‘éfmrgédnfuinlreﬂbvetheém@laﬁﬁéaﬂt No.
5, 108, 405 di scl oses a em f or Perf rm n prost hesis

revi sion surgery incl udggleogtppppg|tl¥etlblalprep-p ganarks theitibia o
passageway which, upon hleQieé Signiment ffarks on the tibial prep-plate. When using a

non-porous implant, the surgeon can remove the articular piastic

insert trial and prepare for the distal fins on the implant using an
15  appropriately sized fin punch. If a long stem is desired, the surgeon
can then ream up to the stem diameter.

The surgeon places the tibial implant using marks that were made on
the tibia when the trial prosthesis was in position, or using the cut
20 made by the fin punch. The fin punch is "stepped"” to correspond to
different prosthesis sizes. The tibial prosthesis is installed using a
tibial impactor to seat the tibial impiant on the proximal tibia. The
surgeon can use screws or cement to fasten the final selected tibial
component to the proximal tibia.
25
According to the present invention there is provided a trial knee
prosthesis comprising at least;
{a) a femoral trial prosthesis;
(b) a tibial trial prosthesis having a periphery with an open
30 ended socket at the periphery and
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cavity left after renoval of the original prosthesis, provides guide

means for drilling a channel to receive a guide wire which, upon 30
renoval of the trial fenoral conponent, serves as gui de nmeans for
progressively | arger reamers. WO 96/ 25123

PCT/ US96/ 02 wi/96/28123 PCT/1696/02127

The "present invention provides an inproved nethod and appar at us
for inplanting fenoral and tibial prosthesis conponents. Furt her
the present invention provides an inproved nethod and 5 appar at us
for inplanting revision fenoral and tibial1%rosthesis conponent s.
Usi ng t he nethod and ap(narzahandle)brtmaimtaﬁsgrtheienmmﬁaimmsﬂnsisand

surgeon can build al Q theS|s to fit the patient's
10 anat ony duri ng‘bFaifﬂag p&v {°°"eog The surgeon first

forms a plurality of cuts on the patient's distal femur and fits

a fenoral trial prostheS|s to the surgically prepared di st al
fenur. The fenoral tr.i EurtherAccadingto %P%eﬂ'r'ﬂYQﬂl'PHﬂhﬂQ is; provided a 15 for

fggrglggrgt ?I glor r Pqu ag(ngeﬁlc‘)gn&'gérsﬁ ;‘E:H @.FIH gI S{Jr P;gzt Pﬁ:lt Sf [ ;I'get he patient's
distal fenur at the sur g) afemoraldrial prosthesis;
b) a tibial trial prosthesis having a periphery with an open
ended socket at the periphery;
c) a handie for manipulating the femoral trial prosthesis and
10 ftibial trial prosthesis relative to one another; and
d) said handle being slideably attachabile to the tibial trial
prostheses at the socket, said handie comprising in part a tab
member that closely fits within the socket of the tibial trial prosthesis,
and wherein the tab member and socket are correspondly sized and

16 shaped.

Further the trial femoral prosthesis may comprise a metallic trial
member having.a condylar articulating surface and a non-articulating
surface adapted to fit the patient's distal femur, and where the tibial

20 trial prosthesis may comprise a trial tibial tray and a plastic trial
articular insert having an articulating surface.

The trial knee prosthesis as herein before described further
comprises an elongated linear socket carried by the frial tibial
25 prosthesis for receiving one end portion of the handle to define
therewith a sliding removable connection.

The trial tibia prosthesis may comprise the following
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The surgeon forns a transverse cut on the patient's proxinal 20
tibia. Atibial trial prosthesis is then assenbled froma plurality of
conponents of different shapes and sizes. The tibial trial prosthesis is
formed of a trial tibial stem a trial tibial tray or plate and a trial

pl ast.ic WO 9328128 . 25 In the nethod of theTASSERET
I nvention, a plurality of trays, a plurality of stens, and a

plurality of plastic inserts are provi ded so t hat t he surgeon can
customconstruct a trial prosthesis with these plurality of trial

tibial prosthesis conponents. .. WD 96/ 25?. 3 . . )
PCT/ US96/ 02127 (i) a plastic tibial trial prosthesis articular insert having the

Each of the plastic ins LD | [ .
articulates with the fegrré)r a '%g'ratv?‘g&'gtk@n%&{s%@gégkg?g?ﬁée%bmld"?é{%?cal
prost hesi s. 5 insert attneisogkéthe surgery, the surgeon can place the
f enor al articulating surface against the selected tibial trial

prost hesi s articulating surface so that fit can be viewed before

the actual 5 Pr ost NP4 friat MEIRRS Having] préximbi dHdPdistalhd oMo andd ©

i mpl anted. The ..surgeon can then nove the patient's knee joint
tirough a full range of tibial artiqular ingert that fits therpjoximatend prrtion-githatragnd ti bi al
articulating surfaces of the corresponding trial prosthesis
conponents articulate with each other. Wth the present

i nvention, the surgeon can (iiijlpdsal tibiaktraythat fits ¢he patient's proximal tibia and a

plastic articular insert that fits the trial tibial tray and wherein the

10 handle forms a éﬁding connection with the articular insert. The
connection between the handle and the insert may be a removable
connection that is positioned at the interface between the tray and
insert.

15 Further the removable connection may include a socket that is
positioned at the interface between the tray and the insert, and the
socket is positioned so that the handle enables the surgeon to pry the
insert and tray apart when a portion of the handle is placed within the
socket.

20

Additonally the handie may be an elongated linear handle
having first and second end portions, the second end portion having
means for forming a connection with the tibial trial prosthesis, said
connection being a slidable connection that allows the user to siide

25 the handle into the tibial trial insert for forming a connection with the
tibial trial and for removing the tibial trial by pulling on the handie.

Further there may be a manipulating tab portion carried by one
end portion of the handie for forming a connection with one of the trial
30 prosthesis, said tab having a smaller cross-sectional area than the
cross-sectional area of a majority of the handle.
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rotational positions of these trial conponents before the final positions

are fixed. 15 An instrument (preferably a lever with a
handle) 1s provi ded for rotating the tibial trial prothesis about
its trial stemso that articulation of the fenoral trial

prothesi s Ridehf@sti bial trial prosthesis can be PERSRENAYY The
surgeon can observe the fit between the trial tibial and 20 trial .
fenmoral prosthesis as the surgeon noves the patients knee t hr ough

a full range of nmotion, and as the surgeon rotates the tri al
prosthesis into different rotational posimi ons to obtain the best fit.
Usi ng the net hod and apparatus of the present invention, the 25

surgeon can build a c I AP B o ' | tients
anat ony and t hen exacmS é&%%rlt‘{dﬂ%gr? 'T%ﬁettyt'lﬁiﬁ M?@E“ﬁ?{%&%&eé éﬂﬁﬁg‘g
desired rot ati onala trialdkineerostiésis for anicalating with atpatient's feimerai cordyldr ough a

full range of notion. |Ln using the pethod of the present invention, an
optimumfit is ob@HcHiAlingsy bt ai ns correct orientation of the

30 knee prosghesis L . i . 96/ 25123
PCT/ US96/ 0212 75 h) i trial proistheSAAA iRdludER d Rtallic trial tibial \9%

Once the surgeon anither sﬂbnﬁbatﬁmthecﬂaﬁﬂeﬁa intsameduliary ea_naband nolastip

compenenL T BrRSHRsRR i Rabckbh GBLAL e laRathi © o

The fenoral trial apicokitihgsuffadtsfor racevinggmdtdridulatingawithi dpatient's
correspondingly shaped femoral condylar articulating surface;

10 b) a handle for manipulating the trial tibial prosthesis, said
handle having means for forming a detachable connection with the
tibial trial prosthesis; |

c) said tibial trial prosthesis and said handle being rotationally
movabie together, independently of said femoral articulating surface,

16 for enabling a surgeon to use the handie to selectively position the
trial tibial prosthesis in a desired rotational position relative to the
femoral condylar articulating surface.

Said handle may comprise a gripping 'portion that can be
20 grasped by the surgeon and a tab position that engages the tibial trial
prosthesis. '

Further the handie can form a connection with the articutar
insert, and the handie can remove the insert from the tray while the
25 tray remains implanted on the patient's proximal tibia.

The detachable connection between the handie and the trial
prosthesis may be a sliding connection.

30 The trial knee prosthesis as hereinbefore described may further
comprise a femoral trial prosthesis that has a femoral articulating
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surgeon to drill into the underlying tissue. Those openi ngs receive

pegs of the final actual fenmpral prosthesis conponent after the trial
prosthe5|s is renpved. The surgeon rotates the tibial trial prosthesis
until it is in an optinmum position. The surgeon then pins the tibial trial
10 .prosthesis whogesidi i on. The surgeon can renove the articul péeppsssRtizz
trial exposing the tibial prep-plate. The surgeon the marks the tibia
bel ow the alignment nmarks on the tibial prep-plate. Wen using a

non- porous inplant, the surgeon can renove theagrtlcular plastic

insert trial and prepare r the distal fin the i ant usmg an 15

appropriately sized fi ns‘ﬂ'{;ﬂ‘fe IWQQ?%WS@PEWF@amJ%ﬂe PQéuih

can then reamup to th t s the
oth &b #&PbiRkthesis may have a palfst Rl ﬁ}; Blidriy

tibial inplant using nmarks that were ma n the
trial prosthesis was i nsysfaces and thedibial drial grasthesisunay haveod)correspdadinglyt he fin

punch. The fin punch is espond to di fferent
prosthesis sizes. The t?'l?%éﬁ%g‘fg@ﬂhgfﬁ@g S installed using a

tibial inpactor to $eat the tibial inplant on the proximl tibia. The

surgeon can use sScrews or c t to fasten the final selected tibial
conmponent to the proximal ﬁBP odnmento?helnventlontnqgg@rmpwgqu t he

present invention ther ekﬂe% tﬁélWﬁ&t@fﬂ?’%@hM& gPanent's lon

s
conprising at |east; trial prosth e3|g;
(b) a tibial trial proslmessmstmlaoagueatmeryrwmpnmgh an open

95/ 25123

grc]:#ﬂsggf (l;(zatlzz;t the peri phera\‘ aaf}igl prep membevr\%avmg means for attaching the prep
10 member to a long bone adjacent the patient's knee joint, the prep
member providing a trial articuiating surface;
b) an elongated trial stem that fits the patient's long bone
intramedullary canal;
c) a trial stem taper that is removably attachable to the prep
16 plate member; and
d) a trial stem coupler that forms a connection between the
trial stem taper and the trial stem, said coupler comprising a smaller
diameter section adapted to form a connection with the trial stem and
a larger diameter section adapted to form a connection with the trial
20 stem taper, said larger diameter section providing a shaped
connecting surface that forms a connection with a correspondingly-

shaped connecting surface of the trial stem taper.

The coupler comprises a generally cylindrically-shaped body
25 having a smaller diameter cylindrical section and a larger diameter
cylindricai section, and preferably comprises an externalily threaded
smaller diameter section and a non-threaded larger diameter section
having a socket, said socket being sized and shaped to foom a
connection with the trial stem taper, said stem forming an attachment
30 with said coupler at the threaded section of the coupler.
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19 (c) a handle for manipulating the fenoral trial

prost hesis and tibial trial prosthesis relative to one another.
Furt-her according to the present invention there is provi ded a 5
trial knee prosthesis conprising: a) a fenoral trial
prost hesi sy b) a tibial trial prosthesis poXistdorter
peri'phery mﬁtﬁaan open ended socket at the periphery;

c) a handle for manipulating the fenoral trial prosthesis and 10
tibial trial prosthesis relative to one another, and d)

sai d handl e being slideably attachable tc23he t| bial trial
prost heses at the socké’hepsepmaledmylpromdmacenﬂ'ajopampg.ranﬁheaﬁal

and wher o1 n et APTHABEIA ety The Bepialienab s o drdar i O "°5™

shaped. opening, wlﬁ!ﬁlﬁ e prbE@ldté riémier Mayadisaohavil Vsshapsdy COWD“ se
a netallic trial avi ng a condylar articulating surface

and a non-articul mghatcommumcategmt shecept@borenii® it the patient's
distal fermur, gnd where the tibial 20 trial prosthesis may conprise a
trial tibial tray and a plastic trial articular insert having an
articul ati ng surface. Inafurther embodiment theneateratdgask apairpf saidhesi s as herein

bef ore described further ri ses_an I|ne r socket
oar 11 ed byt he ¢ r PP, pap of said spupis TR R asettal PRl axh 2R oo
portion of the harhﬂgiuaiaaw;eéxtaﬁtimg socket unifonfy disPpdsd absiit sdidakis,emovabl e
connecti on. he trial tibia prosthesis may conprise the
fol | owi ng and or at least one socket having a socket axis that is angled with

10 reference to the coupier axis.

Further coupler may have a frustroconically-shaped socket and
the trial stem taper has a corresponding frustroconically-shaped
projecting portion that forms a taper-lock fit with the socket of the

15 coupler.

In a preferred embodiment the trial taper, coupler, and trial.
stem are of a generally uniform external diameter upon assembly, and
preferably the trial stem, coupler, and trial taper are each generally

20 cylindrically shaped.

The stem may have a connecting end portion that forms a
connection with the coupler, said end portion having a socket for
receiving a projecting portion of the coupler. '

25
Said socket is internally threaded and wherein said coupler
provides an externally threaded section that forms a connection with
the threaded portion of the socket.
30 in a further embodiment of the present invention there is

provided a trial tibial prosthesis comprising:
a) aprep plate tray;
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WD 96/ 25123

PCT/ US9/ 02127 20
(i) a plastic tibial tri al prosthe5| s articular insert havi ng the
socket, and wherein the handle forns a connection with the plastic

i nsect at the sowsisisizs 5 (i) atrial tibial tray hacrngeenz127
proxi mal and distal end portions and a tibial articular insert
that fits the proximal end portion of the tray, (rii) a

trial tibial tray that fits the patient's proximal tibia and a
plastic articular insert that fits the trial t4%i al tray and wherein the
10 handle forms a slidingb}cHrriengated tiatHemhe articular insert. The

connection between the handl %gﬁ ﬁ?@*‘?a

connection that is positi oné aat?ig ténékgﬁ : Egpﬁpelgrt]é réy an

I nsert. 15 and t her the renovable connection may include a
socket that is pos tion at the rface between the tray and
the tnsert, and the - 8 'afeeRolBoial e SZoRtedR bainen e

enabl es the sur geon & 0 tRabstéiea randthetnalS’télﬂféaldadmléﬁdbniﬁ?ﬁfnb d/\é‘rﬁélle@
portion of the handle is placed within

20
Addi tonal Iy the handl e melsésawoe|asﬁaeﬁéafqmmnmaﬁmwﬁh thetnal stemp@gadi ng
first and second end pratféi‘%larﬁ Qﬁ'gd#i&r tr| a kuththetnal

nmeans for form ng a connection WI e t eS|s sal d
connection being a sli ohterheapmnsmntlagetchamteraséwmptdvmmshapedsl i de 25

t he handleintothetibial trla for form onnection, with the
tibial trial and for rdfgd ﬁﬁg@"{'ﬁ? on ?"q U|"f'ﬁ‘r?g°‘6¥?sf’ﬂ'éd?%d| e.

10 shaped surface of the trial stem taper.

Said coupler may comprise a generally cylindrically-shaped
body having a smaller diameter cylindrical section and a larger
diameter cylindrical section, and the coupler may comprise an

15 extemally threaded smaller diameter section and a non-threaded
larger diameter section having a socket, said socket being sized and
shaped to form a connection with-the trial stem taper.

The prep plate tray can provide a central opening, and the trial
20 stem taper forms a connection to the prep piate tray at the opening.
Further the prep plate tray may have a V-shaped notch that
communicates with the central opening.

In yet another embadiment there are at least a pair of said
25 couplers, one of said couplers having a central longitudinal axis, a
socket uniformly disp_osed about said axis, and or a socket having a
socket axis that is angied with reference to the coupler axis.

Further the coupler may have a frustroconically-shaped socket
30 and the trial stem taper has a corresponding frustroconically-shaped
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Further there may be a mani pul ating tab portion carried by one

end portion of the handle for formng a connection with one of the trial

30 - prosthesis, said tab havi ng a smaller cross-sectional area than the
cross-sectional area of a majority of the handle. WO 96/ 25123

PCT/ US96/ 021wé 96125123 PCT/US96/02127

I n anot her enbodi nent of the present invention there is provided

a trial knee prosthesis for articulating with a patient's fenoral condyl ar
articulating surface conprising; 5 a) atibial trial prosthesis
that includes a metallic trial tibial tray25 wth a stemthat fits
the patient's intr cprojestingipgriiomthat forms ataperlock fit with the socket ofithei cul ar

insert that is conng le to the tray, the insert having an

articulating surfac??"P receiving and articulating with a patient's

correspondi ngly shaped fenoral condylar articulating surface; 10
b) a handle for mani pul atl n he trlal t|b| aI rosthesis, said
handl e havi ng rreans for-mg mbled tral tapern, coupler,

tiblal trial presthgy thalstem are or?/generally Eﬂlfo?ﬁ'é;nérg%]'d?émétéi' ﬁgorpr osthesi s |

and said handl e be| ng rotational novabl e t oget
i ndependent |y of sezassembiy,and peeferablyl teitrig) stem/coupler, and tnajﬁapér(areenabl ing a

Cibi'al prostnesi o 1SAL YRR "rosi ton rel ative to the
fenoral condylar articulating surface. '
The stem may have connecting end portion that forms a
10 connection with the coupler, said end portion having a socket for
receiving a projecting portion of the coupler.

Said socket is intemally threaded and wherein said coupler
provides an externally threaded section that forms a connection with
15 the threaded portion of the socket.

The femoral trial prosthesis has connections that allow the
surgeon to fit wedge members to the prosthesis body.

20 The present invention provides instrumentation that assists a
surgeon in a revision total knee case that has been previously
implanted. The present invention can be used to solve a problem of
loosening or pain or other like medical conditions.

25 As part of the method of the present invention, the surgeon
removes the previous implant 1o expose the patient's bone tissue. - in
a revision case, the remaining bone has often degraded or been
mechanically eroded.

30 With the apparatus of the present invention, the surgeon can not
only shape the patient's bone to fit a knee implant but also uses the
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Said handl e may conprise a gripping portion that can be 20 grasped by
the surgeon and a tab position that engages the tibial trial

prost hesi s. Further the handle can forma connection with
the articul ar i nsert, and the handl e can renove the insert from
the tray while twegsnsiz25 tray remains inplanted on the patienpcpugésnsisyel
tibia. The detachabl e connecti on between the handl e and
the trial prosthesis nmay be a sliding connection. 30

The trial knee prosthesis as hereinbefore described may further

conprise a fenoral trial prosthesis that has. a2$err_oral articul ating
WO 96/ 25123 apparatus of the present invention to "trial" for the actual impiant that

PCT/ US96/ 02127 I o
ourface thai engages t HACYEBe Ut on that patients knee e part ofthe rovigofi Surgery.
the fenoral trial prosthesis may have a pair of condylar articul ating

surfaces and the tibial trigl r ost.hesj may have a. caorrespondi ngl y.
shaped articul ating Surfaceﬁteapppar%usohﬁepré’se Invention, inct q%lﬁqrﬂgﬁe&s

enbodi ment of the i rgengadythatis geneérailydJ-eNapeachaving a pair of condiafartitilating
prosthesis for attachment to a i)atlent' s, | ong bone during. ) Knee
joint replacenent sur gesuffasesisnciuginggposterior and distal condylarg%mylmng surfanesp

menber having nmeans foryg 5 ashid\feldb8lenP An anterior articulating surface is also
' provided on the trial body. The proximal side of the trial prothesis

body has a plurality of flat intersecting surfaces. A plurality of wedge

10 members of different size and shape can be attached to the proximal,
non-articulating portion of the trial impiant body. If the surgeon needs
to place a particular wedge in order to accommodate for loss of bone
for example, the surgeon would first place a wedge of selected size
and shape on the trial prosthesis body. If that particular wedge fits

15 properly, the surgeon would put the corresponding wedge on the final
implant. The surgeon could implant the femoral component without
any wedges if there was no need to fill in a recess or gap where bone
had eroded. A surgeon could aiso put a wedge on either the medial
or lateral side of the trial prosthesis and (the final implant) or the

20 surgeon could have wedges on both sides.

The trial wedges can have different thicknesses. This allows the
surgeon to pick the particular trial wedge that allows for the best fit.

25 Each wedge trial can provide a cutting edge. The femoral trial
prothesis itself can aiso have a cutting edge. Often, the batient‘s
bone will not corfectly match the trial implant before the surgeon
places the trial implant on the patient's bone. As the surgeon selects
from a group of trial prosthesis bodies, one is selected that will

30 actually be slightly smailer than the thickness of remaining bone. As
the surgeon drives the trial onto the patient's distal femur, the cutting
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10 nenber to a |long bone adjacent the patient's knee joint, the prep
menber providing a trial articulating surface; b) an

el ongated trial stemthat fits the patients |ong bone T

i ntramedul | ary canal ; c) atrial stemtaper that is
renovably aybaghahse to the prep 15 plate nenber; and pcrmsesinziz?

d) a trial stemcoupler that forns a connection between the trial
stemtaper and the trial stem said coupler conprising a smaller

di aneter section adapted to forma connection with the trial stem and

a larger diameter section adapted to forn2& connection with the trial

20 stem taper, saiedgeswilkactualyremavebooe irtheexact plices thatitngeds to be

connecting surface_that .forns onneect i on th a e di,nal va

shaped connecti ng ’é*m"f"sw grpe{ﬁ,gﬁﬁlﬁﬁarg?%m‘@pgg'xr 1'%8&5 G&R'%ledg& Wil The
coupl er conprises gutponeasthe/triayisiplded ontd the patets disalfemur. Ractlvi ng a
smal l er dianeter cylindrical section and a | arger di aneter

cylindrical secti dPfactigedtherawlingt be an snermausamaunt,of Bpng removadas, ded
X g > . I ) .
smal | er di amet ey Stﬁﬁghg?él fﬁnﬂdrﬁaﬁeﬂdﬁmmﬁg pgﬁ\ggfesdﬂ{tpggf?_t The Bt i o

havi ng a socket, said socket belng 'siz ) forma
connection wi th tHeplantand its culting purfacessiinplysemovésoa sinalj bt of bonenc hnment

30 with said coup.l er at the thraeaderg s'ﬁction of the coupler. WO
96/ 25123 isSue SO as to provide a snug fit.
PCT/ US96/ 02127 23

The prep plate tray provides a central opening, .and the trijal
stemtaper forns a COJM?'W’T'?}W@'BWH%IQ'@“W guida slotsthat argqny

openi ng, wher ejg) ({8 ahietior BhdibCpdStert? poftidh o i trid \Thede Yuftiig daikde
' slots atiow the surgeon to prepare the distal femur if one or more

wedges is to be used. During surgery, the surgeon first places the
femoral trial on the patient’s distal femur without any wedges being
attached. If the femoral component does not seat properly, such as

15 due to extra bone in the anterior chamfer portion, the surgeon can
place a saw blade in the anterior chamfer siots in the femoral trial.
The surgeon could remove some bone allowing the femoral
component to seat properly. If there are some gaps where the
wedges might be, the surgeon could use a saw blade into either a

20 large or small slot that is paralle! to the non-articulating surface that
receives the trial wedge. These cutting guide surfaces are generally
paraliel and allow the surgeon to remove bone so when the particular
selected wedge trial is placed on the trial prosthesis, it will be perfectly
fitted. The surgeon uses the slots to "clean up" the bone on the distal

25 femurif it is not perfectly matching up with the selected implant.

The thickness of each wedge should match the corresponding
slot that is selected by the surgeon for cutting. The cuts can be made
on the patient's distal femur using the cutting guide slots on the trial

30 prosthesis. Typically, a vibrating saw such as a sagittal saw can be
used. An osteotome can also be used. '
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notch that comunicates with the central opening. 5

In a further enbodi nent there are at |least a pair of said

coupl’ers, one of said couplers having a central | ongi tudinal axis and a

| ongi tudi nal Iy extendi ng socket uniformy disposed about said axis,

and or at |east @gpsaorket having a socket axis that is angl ed wdrlisese21zh0

reference to the coupler axis. .Further coupler nay have
a frustroconically-shaped socket and the trial stemtaper has a
correspondi ng frustroconi cal |l y- shaped J)r 0j ectl ng portion that
forms a taper-lock fit with the socket of the 2 coupl er.

In a preferred enbodi nent the trial taper, coupler, and trial

stemare of a generally ung :Q@rln %ﬁf
preferably the trial stem Jc%ﬁ g')rg ?&%ﬁ%&%g@e&gﬁ@gen@ ?/d

20 cylindrically shapeatral femoral prosthesis for us€inckneedointreplabementssuegemnect i ng

end portion that forms a connection with the coupler, said end
portion having a socketComamnsing: receiving a projecting portion.of the
coupl er. 25 5 a) a triaPprsthesis 8bdy Ravify SHI%?AI 'amcbi&ﬁ?%c%%d
wherein said coupler provi des an external hr eaded section that
forns a connection wi t 1 proximal non-afisulating suréarepsaid aawuiahns purfacgdneheding
30 In a further rﬁ@é? Q{eré?foo#lyfar@ %%gt invention there is
provided a trial tibial pro esi's Co a) a prep
plate tray; b) astem member that extends from the non-articulating
surface;
10 ¢) a trial insert that is connectable to the trial prosthesis body at

the non-articulating surface on either the medial or lateral side of the
trial prosthesis;
d) a cutting surface for cutting the patient's distal femur during a
placement of the trial prosthesis body on the patient's distal femur.
15
Said non-articulating surface may include;
{i) multiple intersecting flat surfaces;
(i) atransverse surface that intersects the patient’s femorai
intramedullary axis at a generally transverse angle, and a pair of
20 generally pérallel anterior and posterior surfaces, and wherein the
stem generally tracks the patient's intrameduliary axis;
(iii) a posterior non-articulating surface and the cutting surface
communicates with the posterior non-articulating surface.
(iv) an anterior non-articulating surface and the cutting surface
25 communicates with the anterior non-articulating surface.

Preferably the cutting surface extends along a medial to lateral

line, and, most preferably the cutting surface is an anterior cutting
surface that extends along a medial to lateral line.
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b) an elongated trial stem c) atrial stemtaper that is
attachable to the prep plate tray; and d atrial
st em coupl ekyd §spsd30r "8 a connection between the 5 triper/asRmiaper
and"the trial stem said coupler conprising a snaller di anet er
section adapted to forma connection with the trial stemand a

| arger di ameter section adapted to forma connection with the trial
stemtaper, said |arger dianeter section &B8oviding a shaped
connecting surface thaPréfenaMythetriahpmstl‘iesis boxiy is generallyekshapadngl v- 10

compr i se . gener al FYRBSY A s pessB gy and tia nsert YR, g o ool er
di ameter cylindri cgbrégsdndfiy Matihgts drﬁ&mhatabutuponads Ff tHethiandr i cal

section, and the coupler co rlse an externally threaded smaller
di amet er section amtﬂm%ﬁ'r I arger di ameter section having
a socket, said gocket being sized and shaped to forma connection
with the trial stemtaper. The prep plate tray can

provide a central openﬂ'hgtﬁatfadndrblaamsmals may firthes tcomptisg a pluralitysf a

connection to the pr e tr at, t n rther the prep
plate tray rmy hav&"gp' ﬂ{? Hﬁlrogg%{heqnalbggmpa@es with the
central opening. commumcatlngwnththe Mcmaﬁngaémabeanemﬁwaﬂfculbmge are at
| east a pair of said coupl ers, one of said couplers having a central

| ongi t udi nal axi s, Strface. Sald W@BQ guide slots ieivde oppasads spaGRYAPArts i d axi s,
and or a sockejq ha\‘r'né?ﬁhl And lateral cutting guide slots, and where the cutting guide

slots may each define a plane, preferably wherein at ieast two of the
planes are parallel.

In a further emboidment there is provided a trial femoral
15 prosthesis wherein one of the flat surfaces is an anterior chamfer non-
articulating surface and the prosthesis body has a thickened portion
on the anterior chamfer non-articulating surface that extends from a
position adjacent the stem toward the anterior non-articulating

surface.
20
There may be five non-articulating surfaces including a distal
surface, an anterior surface, a posterior surface, an anterior chamfer
surface and a posterior chamfer surface.
25 Further there may be a plurality of cutting guide siots that extend

through the trial body, each siot communicating with the articulating
surface and a non-articulating surface. Preferably one of the cutting
guide slots is parallel to the anterior chamfer surface, and more
preferably there are two spaced apart cutting guide slots including

30 medial and lateral slots that are parallel to the anterior chamfer
surface.
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socket axis that is angled with reference to the coupler axis.

Further the coupler may _have a frustroconical]y-shaped socket 30 and
the frial stemtaper has a correspondi ng frustroconically-shaped WO
96/ 25123

PCT/ US96/ 02127 wo 9628123 25 pCTUSS/02127
projecting portion that forns a taper-lock fit with the socket of the

coupl er. ' In a preferred enbodi nent the assenbled trial

t aper, coupl er, 5 and trial stemare of a generally uniform external
di anet er upon assenbly, and preferab®y the trial stem coupler,
and trial taper are generally cylindrically shaped.

The stem may have connecti | . necti on
with the coupler, said end%@ﬁ%ﬁ&%ﬁ%%ﬁ%%@ﬁ%ﬁ parahgl toqRélr ecei vi ng
a projecting portion ofpdsterior charhfer surface, and most preferably there drestwolsphceds
internally threaded and wherein said coupler ovi de

y . r an
external |y threaded s e @PAF FUkting: guide sigts includipg-medighang ?%ral slotal@wat e
threaded portion of gt he,Qfekf the posterior chamfer surface.

Preferably one of the cutting guide slots is parallei to the distal
non-articulating surface, and most preferably there are two parallel
cutting guide slots, each paralle! to the distal non-articulating surface.

10

Further there may be a plurality of cutting guide siots that are
parallei to the distal non-articulating surface at least one being medial
and at least one being lateral, and wherein at least two of said cutting
guide slots are parallel. Preferably there is in addition a cutting guide

15 siot that is generally parallel to the anterior chamfer surface.

According to the present invention there is provided a trial
femoral prosthesis for use in knee joint replacement surgery
comprising:

20 a) a trial prosthesis body having a distal articulating surface and
a proximal non-articulating surface, said articulating surface including
medial and lateral condylar portions, said distal non-articulating
surface including a plurality of flat intersecting surfaces that include
distal, anterior chamfer and posterior chamfer surface;

25 b) awedge trial insert that is connectabie to the trial prosthesis
body at the proximal non-articulating surface and extending toward
the anterior and posterior chamfer surfaces.

¢} a plurality of cutting guide siots that extend through the trial
body, each siot communicating with the articulating surface and the

30 non-articulating surface.
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The fenoral trial prosthesis has connections that allow the

surgeon to fit wedge nenbers to the prosthesis body. 20 The
present invention provides instrunentation that assists a sur geon
in a revision total knee case that has been previously I npl ant ed.
The present wgygmipPn can be used to solve a probl em of PCT/USISERASEN N
or pain or otﬂer IFﬁe medi cal conditions. 25 As part of tﬂﬁ

met hod of the present invention, the surgeon renoves the previous
i npl ant to expose the patient's bone tissue. In a revision case,

t he remmi ni ng bone has often degraded or b&&n mechani cal | y eroded.
30 Wth the apparBiescuttiig guide slotssmay includent i on, the surgeon can not
O o5 hape the pati ent s 0eet nd bhariter Eiing SR i Pt 5%ns St

apparatus of the present invention to "trial" for the actual inplant that
woul d be put on that pdi)-atieast opasiot fos cytiing the distabfemuy te acgemynedate y .

The appar at us of5t ot ei nvention includes a prosthesis 5 body
that is generally J-Shape aving a pair of condylar articulating
surfaces includi ng post(i) ableastrohedhatmdér cutting\siat thatiis parallelto the sur f aces

posterior chamfer surface.
(iv) atlleast one posterior siot for cutting the distal femur to
accommodate the trial wedge,
10 (v) a pair of slots that define generally parailel planes.

The trial femoral prosthesis further may comprise disconnectable
connection means for connection of a selected wedge insert to the
femorat trial body during surgery.

15

The trial femorat prosthesis further may comprise cutting edge
means on the trial femoral prosthesis body for cutting the patient's
distal femur during placement of the trial prosthesis body on the distal
femur, and may comprise culting edge means on the trial wedge

20 insert for cutting the patient's distal femur during placement of the trial
prosthesis body and the wedge connected thereto on the distal femur.
In addition the trial femoral prosthesis may comprise cutting surfaces
on both the trial femoral prosthesis body and the trial femoral wedge
for cutting the patient's distal femur during surgical placement of the
25 trial prothesis body on the distal femur.

The wedge trial and trial body each provide planar non-
articulating surfaces that abut upon assembly of a trial wedge to the
trial body, and the trial wedge has a first flat surface that fits to the

30 prosthesis body and a second flat surface that fits the patient’s
surgically prepared distal femus.
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with a space therebetween. An anterior articulating surface is also
provided on the trial body, The proxinmal side of the trial prothesis
body" has a plurality of flat intersecting surfaces. A plurality of wedge
10 nenbers of different size and shape can be attached to the proxi mal
non-articul ati ngveoegrisipn of the trial inplant body. If the surgecrosyeezia?
to place a particular wedge in order to acconmmopdate for | oss of bone

for exanple, the surgeon would first place a wedge of selected size

and shape on the trial prosthesis body. If that particular wedge fits

15 properly, the surgeon would put the correéﬁ%nding wedge on the final

I npl ant. The surgeon could inplant the fenoral conponent w t hout

any wedges if there was no phgaghbiyink'sktor ﬁsﬁmﬁeﬁerﬂﬁ};ﬁn@fjﬁlg&?%ﬁﬁ-

had eroded. A surgeon could also put a wedge on either t

or lateral side of the articudtingflatsurtaceondheltrigl bady i nal i npl ant) or the

20 surgeon could have wedges on both sides. The tri al
"wedges can have different thicknesses. This allows the surgeon to

pi ck the particularstrial \A@d&@iﬁgfta&h@bﬂegm invehtibheRe®taldd provided a triad S

Each wedge trial can provide a cutting The fenoral trial

L eage. Ine
prothesis itsel f can alfemorahpeosthesisifor yge inkpee joint repiacemant suigepnt s

bone will not correctly the trial inplant before the surgeon
pl aces the trial inplant on e patient's bone. As the surgeon selects
froma group of trial prosahestial prosthesis bodychavinga distal adiculating sinface and 30

Ly e et T g o il AR BRI ARty
WD 96/ 25123 10  medial and lateral condylar portions, said proximal non-articulating
PCT/ US96/ 02127 o _ ) , ,
surface including a plurality of flat intersecting surfaces that include
distal, anterior chamfer and posterior chamfer surfaces;
b) a trial insert that is connectable to the trial prosthesis body at
the proximal non-articulating surface and extending along a path
15 spanning between the anterior and posterior chamfer surfaces;
¢) a plurality of cutting guide slots that extend through the trial
body along a line that extends along an anterior to posterior line, each
siot communicating with the articulating surface and the non-
articulating surface; and
20 d) each of said cutting guide slots comprised of paraliel flat
surface that each define a plane.

Said trial prosthesis may further comprise a final implant for
replacing the trial implant, wherein the geometry of the trial prosthesis

25 simulates the size of the implant selected by the surgeon.

Preferably there are a plurality of inserts of different sizes and or,
a plurality of inserts of different shapes.

30 Preferably at least one of the slots forms an acute angle with an
anterior/posterior line.
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27 edges will actually renove bone in the exact places that it

needs to _be _renoved in order_for the_ inplant to fit snugly. Those
cutting edges wll cut bone as the trial is placed onto the
patient's distal fermur. In actual practice, there will not be an
enor nous anowpleseérzbone renoved as 5 the distal fenur scyrushéensly cut
fromthe previous inplant. The trial i mplant and its cutting
surface sinply renoves a small bit of bone tissue so as to
provide a snug fit. The trial prosthesis body provides
cutting guide slots that are on - 10 thd83anterior and/or posterior
portion of the trial. These cutting guide slots allow the surgeon

to prepare the distal f | r . . [ 0 be used.
During surgery, the sur Sﬁéﬂgﬁe#{:?égpﬁggggg@&@{gesus|san3§€%§®%fac{(,ri al on the
patient's distal fegreferabiyanostedtomeirageior buttimpthe posterior chamfepclted. |1 f the

fenoral conponent does not seat properly, such as 15 due to extra bone
in the anterior chanfer portion, the surgeon can pl ace a saw

blade in the anterior ¢igsidiig /i prdsanf fifertBRieit id sisd provided a The

surgeon could renove sonme bone all ow ng enor a _ . conponent to
seat properly. |f tmethedsfimplantinggfesomand tibiabknee prosthesis womhporents ght be,

t he surgeon could . L.hto either a 20 large or small slot
that is parallel to%?'@sﬁ‘g\rﬁ‘g%@ggﬂkati ng surface that recei ves
the trial wedge. These a}Ubiming aphirdity of sirgicabcuis 6n e satieht'y/distal

paral l el and all ow the surgeon to renove bone so when the particular

sel ect ed wedge tri JPMuE pl aced on the trial prosthesis, it will be

perfectly 10 fi%%;ng@%nﬁc#fé&ﬁﬂfbrbﬁﬁésiﬁfﬁpé%ﬁighail?r'ré;?b%‘ up" the

bone on the distal emur if it i's not perfectl’y matching up with the
sel ected inpl ant. distal femur, the femoral tiiakprosthesis\baving a feraoral aRicgatinghoul d

mat ch the correspongi . t | . surgeon for
cutting. The cuts C@g:ﬂ'rfgg%a%agon-amajlﬁng s@ﬁsﬁ@‘aﬁ‘%?‘iﬁ&@ﬁ?@?@ femur using
the cutting gui de Jdemusattheshmidal cats; 30 prosthesis. Typically, a

vi brating saw such as a %ar%i‘,ttal saw can be ed...An osteotone
c) formi

can al so be used. ng a transverse cut on the patient's prgxslmal' tibia;

15 d) placing a tibial trial prosthesis on the patient’s proximal tibia,
said tibial trial prosthesis including a tibial stem that fits the patient's
intrameduliary canal, a metallic tibial tray, and a plastic trial insert that
fits the tibial tray said plastic insert having a tibial articulating surface
that articulates with the femoral articulating surface;

20 e) placing the femoral articulating surface against the tibial
articulating surface during the surgical;

f) moving the patient's tibia through a range of motion during
which the femoral and tibial articulating surfaces articulate with each
other;

25 g) rotating the tibial trial prosthesis about its stem with an
instrument that engages the plastic insert so that the instrument can
be used to remove the plastic insert for replacement with another
insert of a different size;

h) wherein articulation of the femoral trial prosthesis and tibial

30 trial prosthesis in step "g" can be observed by the surgeon during the
surgical procedure when:
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| n anot her enbodi nent of t
atrial fenoral prosthesis
conpri sing: wb96125123
articulating surface and
said articulating surface
portions; b
non-articul ating
connectable to the trial p

— - 28
he present invention there is provided
for use in knee joint replacenment surgery

a) atrial prosthesis body having a witraiseénz127
a proxi mal non-articulating surface,

i ncl udi ng nmedi al and | ateral condyl ar
) a stem nenber that extends fromthe
surface; 10 34 c) atrial insert that is

r1d she patients gbia is;moved through a range ®f metion elativei ng

surface on either the %%@é@m’éﬁ'ﬁr%u@ de of the trial
a cutti

prost hesi s;
distal femur during a

hg surface for cutting the patient's
2) the tridl tibisl prosthesis isimovediinfo diffeventretatisnditrisy on

the patient's distal fenur.: 15 Said non-articul ating
surface may include;  Positions. (i) nultiple intersecting flat

surf aces; 5 (ii) a transverse surface that intersects the
patients fenoral I ntramedul lary axis at a generally transverse
angle, and a pair of 20 Theguetbed may fgthes comprisenihesiep betweep sieps g or

surfaces, and wherein tJ}ﬁ'
i ntramedul | ary axis;

T of attaching e 1914134 Bieiphtild) PhiSThesR A :.rgs{é}tr@r

eri or non

surface and the cutti ngotating #wetrial tibial prostiesisraboutits stemyahd plefferablg tteer i or

non-articul ating surface.
surface and the cuttind@R

AN M A AT S

non-articul ating supf aQfal prosthesis.

Further, step "a” may comprise forming sufgical cuts of the

following types;

(i) on the distal femur that include at least anterior and posterior

15 cuts that are generally parallel,

(ii) on the distal femur that include anterior and posterior cuts

and a distal cut,

(ii) a distal cut generally perpendicular to the anterior and

posterior cuts,

20

(iv) a distal cut generally perpendicular to the anterior and

posterior cuts and chamfer cuts extending respectively between the
distal cut and the anterior and posterior cuts, forming an acute angle
with the distal cut,

25

(v) or a mixture thereof.

Additonally the step between steps "g" and "h" may comprise of

attaching an instrument to a slot on the plastic implant of the tibial

prosthesis that enables the surgeon to manipulate the trial tibial

prosthesis during an articulation of the tibial and femorat articulating
30 surfaces and while the surgeon moves the tibia through a range of

motion with respect to the femnur.
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Preferably the cutting surface extends along a nedial to | ateral
l'ine, and, _nost preferably the cutting surface is an anterior cutting

surface that extends along a nedial to lateral line. 30 WO
96/ 25123 _ -
PCT/ US96/ 02 3y¢g 96125123 PCRRIS96/02127

Preferably the trial prosthesis body is generally J-shaped.

Further the trial prosthesis body and trial insert nay have
correspondi ng mating surfaces that abut upon assenbly of the trial
insert to the trial body. 5 35 The trial fenoral
prosthesis may further conprise a plurality of cutting guide

slots that extend thro ' o . comuni cati ng
with the articulating f&ﬁ%@%#ﬁﬁﬁ%ﬁ@ﬁ&gﬁ%ﬁﬂamcludea surface.
Said cutting guide phirality of intarckingeabletibial traywameiia plurailty of tibidl Stemsredi al and
| ateral cutting guide slots, and where tgg,c,uttin [ slots

g, gui de ,
may each define a Fngfurthercompnsing fhe siep of pizing a*egk@'qm&symw _
planes are parak| elassembiing a selected of the ﬁgﬁgmg?%emm t there is

provided a trial fenoral 15  prost eiln one of fhe flat
surfaces i s an ant qrepared proximal tibiahand a selected stemto fit the patiept'sdibishce and t he
prost hesi s body ha ' ortion on the anterior chanfer
non-articul ating sﬁ?@%%ﬁ"ﬁlﬁg]&gfﬁends froma positi on adjacent
the stemtoward the anterior non-articul ating surf ace. 20

According to the present invention there is provided a further
10  method of implanting a knee implant that includes corresponding
femoral and tibial knee prosthesis components comprising the steps
of:
a) forming a plurality of surgical cuts on the patient's distal
femur,;
15 b) fitting a femoral trial prosthesis to the surgically prepared
distal femur, the trial prosthesis having a femoral articulating surface;
¢) forming a transverse cut on the patient's proximat tibia;
d) building a tibial trial prosthesis for placement on the patient's
proximal tibia, said tibial trial prosthesis being constructed from a
20 piurality of trays, stems and inserts including a selected tibial stem
that fits the patient's intramedullary canal, a selected metallic tibiai
tray, and a selected plastic trial insert having a tibial articulating
surface;
e) placing the trial tibial prosthesis on the patient's proximal
25 ftibia;
f) placing the femoral articulating surface against the tibial
articulating surface;
g) attaching a lever to the plastic insert;
h) moving the patient's tibia through a range of motion during
30 which the trial femoral and trial tibial articulating surfaces articulate
with each other;
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There may be five non-articulating surfaces including a distal
surface, an anterior surface, a posterior surface, an anterior chanfer

surface and a posterior chanfer surface. 25 Further there may
be a plurality of cutting guide slots that extend t hrough t he
trial body, eaohpsésizcommuni cating with the articulating PCT/US96RY2k ace

and a non-articulating surface. Preferably one of the cutting
guide slots is parallel to the anterior chanfer surface, and nore
preferably there are two spaced apart cutti n%)qgw de slots including 30

medial and | ateral slots that are parall el he anteri or chanfer
sur f ace. VWO 96/ 25 i)orptating the tibial trial prosthesis about its stem so that

PCT/ US96/ 02127
Preferably one of th e lalflrc]ia 05 ltJh ltnal goslghéersésl arndI tibial tr{angrosthggls can
posterior chanfer sur fbmuhtalaeuﬂbyrﬂta:smgeﬂredmmgyhe bmgmabprecedwe shened

apart cutting guide slots ' Iudi.n l.al_a Iat sl ots t.hat -
"5 parallel to the poste ﬂt{lﬂ#@ﬁggﬁggxggmroug arangeo mo%:a qﬂ%eferabl y
one of the cuttingsgui de 2)anétriabtitiaiprbdtResis it rhdvaddntdidifferent rotational trial
non-articul ating surface, and nost preferably there are two parall el

cutting guide slots, eﬂ?é!ﬂOb%trallel to the distal non-articulating surface.

10 Further there may be a plurality of cutting guide slots
that are parallel to the distal non-articulating surface at
| east one bei ng nedi al The method may further comprise the step between steps "g"

and "h" of attaching the lever insttument to a slot on the trial tibial
10 prosthesis insert for enabling the surgeon to rotate the trial tibial
prosthesis about its stem. Further the method may comprise the step
between steps "g" and "h" of attaching a lever with a handle to the
plastic implant of the tibial prosthesis, and or the step of forming a
guide disconnect attachment between the lever and trial prosthesis.
15
Further step "a" may comprise forming surgical cuts on the distal
femur that include anterior and posterior cuts and a distal cut, wherein
the distal cut may be generally perpendicular to the anterior and
posterior cuts and chamfer cuts extending respectively between the
20 distal cut and the anterior and posterior cuts.

The apparatus may further comprise guide means for installing
threaded fasteners through the tibial tray after the trial prosthesis is
removed, said guide means comprising a body having multiply bores

25 therethrough at differing angles with a common exit portion .

According to the present invention there is also provided a tibial
cutting instrument for preparing a patient's proximal tibia to receive a
trial knee prosthesis comprising:
30 a) cutting block means for preparing the proximal tibia with a
transverse surgical cut;
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and at | east one being lateral, and wherein at |east two of said cutting
guide slots are parallel. Preferably there is in addition a cutting guide

15 - slot that is generally parallel to the anterior chanfer surface.
According to the present invention there is provided a trial

fenoral prosi¢yegisias or use in knee joint replacenment surger pcrwssenzizy
20

conpri si ng: a) a trial prosthesis body having a distal
articulating surface and a proximal non-articul ating surface,
said articulating surface including medi al and | ateral condyl ar
portions, said distal non-articulating 37 surface including a

plurality of flat inteb)dialprsthasismeans thatean be-surgically implanted tathet al |,

anterior chanfer a | QLs A ol . a wedge
trial insert that ?&%ﬁﬁ@ﬁ%FM?ﬁ%ﬁprg@%&%ygﬁg ofdlffer@;t body at
the proxi mal non- asizes a plurglity cfistéms of different<izescthalare@aeh donnectable t he
Cut 1 g gui de' 51 ot 8 ARAFSY PERE Wk S9A slraity of eesto ners that g, Cach”s ot
communi cating Wst hglgh@ agt i cul ating surface and the 30

non-articul ating surface. WO 96/ 25123 o
PCT/ US96/ 02127 c) means, forming a connection with the plastic liner, for rcgating

The cutting guide ' e . (i) at |east one
chanfer cutting sl gﬁ&{,@g{&hﬁgﬁs%fm% Xant eri or chanf er

surface, (i1) at least one slot for cutting the distal
femur to accommbdat e (ii1) at

the trial wedge, .
| east one chanfer cuttifgF %f?"m"ef WA‘{e"r@“‘BBH Q&F'EI“#"BQFHQ objects of the
: 10 present invention, reference should be had to the following detailed
description, {aken in conjunction with the accompanying drawings, in

which like parts are given like reference numerals, and wherein:

FIGURE 1 is bottom view of the tibial prep-plate portion of the
15 preferred embodiment of the apparatus of the present invention;

FIGURE 2 is a top view of the tibial prep-plate portion of the
preferred embodiment of the apparatus of the present invention;

20 FIGURE 3 is a perspective view of the articular insert trial
portion of the preferred embodiment of the apparatus of the present
invention;

FIGURE 4 is a bottom view of the articular insert trial portion of
25 the preferred embodiment of the apparatus of the present invention;

FIGURE 5 is a perspective view of the articular insert trial
rotation handle portion of the preferred embodiment of the apparatus
of the present invention;

30
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posterior chanfer surface. (iv) at least one posterior slot
for cutting the distal ferur to accommpdate the trial wedge,

10 (v) a pair of slots that define generally parallel planes.

The trial fenoral prosthesis further may conprise di sconnectable
connecti on nmeanswoognrmgsnecti on of a selected wedge insert to therwssen2127

fenoral trial body during surgery. 15 The trial fenoral
prosthesis further may conprise cutting edge means on the trial
fermoral prosthesis body for cutting the patient's di stal fenur

during placenment of the trial prosthesis bodyaﬂw t he distal

femur, and may conprise cut FIGYRESj8 apemspective view of thestemplug-portion afghe

insert for cutting thegpatj ' LSt al ' trial
prost hesi s body and ¢ ndBaLAL e Bobior g Bteft ehfboliminE BFe aBparile
In addition the trial foftherpresentirention;s may conprise cutting surfaces
on both the trial fenoral prosthesis body and the trial fenoral wedge

for cutting the patient's distal femur during surgical placenent -of the
25 trial prothesisgbody onfF{¢igREIgN 8k the Vielv-of the plug of Figure6; ~ The wedge

trial and trial body each provide planar non- articulating
surfaces that abut upon assenbly of a trial wedge to the trial
body, and the trial wedge h i f Emﬁik-?!' b fel: o the 30
prosthesis body and a secongﬁ?%%a?jéﬁadgg at |?@Fh’§gp§tﬁ%‘ﬁ?bs

surgically prepared distal femnur. WO 96/ 25123

PCT/ US96/ 02127 FIGURE 7 is a schematic perspective view illustrating the trial

10 tibial prosthesis and the trial rotation handle portions of the preferred
embodiment of the apparatus of the present invention;

FIGURE 8 is a schematic perspective view illustrating a
resection of the patella femoral groove, cutting along the medial and
15 lateral sides of the femoral trial;

FIGURE 9 illustrates the trial femoral prosthesis and the trial -
tibial prosthesis instalied respectively on the patient's distal femur and
proximal tibia and prior to rotation to the tibial trial prosthesis:;

20

FIGURE 10 is a schematic view illustrating rotation of the trial

tibial prosthesis;

FIGURE 10A and 10B are schematic views illustrating
25 alignment of the trial tibial prosthesis and the trial femoral prosthesis;

FIGURE 11 is a schematic view illustrating a preparation of the
proximal tibia to receive distal fins of a tibial implant using a fin punch;

30 FIGURE 12 is a perspective view illustrating preparation for
bone screws for the tibial tray;
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32 Preferably the second flat surface is generally

parallel to a non- . articulating flat surface on the trial body.
5 - According to the present invention there is also provided a trial
femoral prosthesis for use in knee joint replacenent surgery

conpri Si NY: wo 96/25123 a) atrial prosthesis body havipgrmessgiosfan
articulating surface and a proxi mal non-articulating surface,
said articulating surface including 10 medi al .and | ateral condyl ar
portions, said proximal non-articulating surface including a
plurality of flat intersecting surfaces th#8 include di stal,
anterior chanfer and posterior chanfer surfaces; b) a trial

insert that is connect alﬁéuhg mgé*h%‘%?%ﬁ%%ﬁ?@'?é’%ﬂ“%@ﬂg t he

proxi mal non-articul ating surface an 15
spanni ng bet ween t lattashment afithexplasticiasert ofthe tibiarpresthesis feethe dibiat tray;

c) a plurality of cutting guide slots that extend through the trial

body along a line that- -extends along an anterior to posterior |ine, each
sl ot communi cat gng W t hFIGBRE14 i§ 'l pairtidl SectiohbPiéw oftheltibRil B&ew guide
articulating surface; and 20 ~d) each of said cutting guide
sl ots conprised of Redion ofdhe prefgrred embodimentefithe.apparate oétherpresentne a

pl ane. ' invention'sai d trial prosthesis nmay further conprise a final
i mpl ant for replacing the trial inplant, wherein the geonetry of
the trial prosthesis 25 sinmul ates the size of the inplant sel ected by
t he surgeon. _ or ef er abl. here .are.a plurality of inserts
of different sizes and S/GURE 15P'sa"e@%ﬁ?{m%f%ﬁﬂt?'#ﬁmd@w‘ﬂg?ferent
shapes. 38  portion oftKé reldted éhbdimeht GTike SbpdritBs BF HeSprbsents an acute
angle with an inventi anterior/posterior |ine.

. invention;

FIGURE 16 is a partial bottom view of the tibial screw drill
guide portion of the preferred embodiment of the apparatus of the
156  present invention;

FIGURE 17 is a partial top view of the tibial screw drill guide
portion of the preferred embodiment of the apparatus of the present
invention;

20

FIGURE 18 is an elevational view of the preferred embodiment
of the fin punch portion of the preferred embodiment of the apparatus
of the present invention;

25 FIGURE 19 is a perspective view illustrating the fin punch
portion of the preferred embodiment of the apparatus of the present
invention;

FIGURE 20 is a fragmentary sectional view illustrating the fin
30 punch of Figures 18-19;
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Further one of the cutting guide slots is an osteotone track,
preferably an osteotone track for cutting the posterior chanfer cut.

33

5 . Accor dvogertsizd he present invention there is al so provPCHUSE02127
met hod of inplanting a fenoral and tibial knee prosthesis conponents
conprising the steps of: _ a) formng a plurality of surgical
cuts on the patient's distal femur; 10 b) fitting a

femoral trial prosthesis to _the surgicallygareﬂpared . . distal fenur,
the fenoral trial prosthesi SIGHRER] 18 apether Eagmentary sestional view illustrating

surface and a non-arti CtHéﬁﬁipﬂﬁcﬁHfﬁiaﬁr‘ésﬁa-alb: fits the patient's distal

femur at the surgical cuts; c) formng a transverse cut on
the patient's proximl tibia; 15 d) placing a tibial trial

b1 ot hosi & i nol udi g a 1 bi SOORER A3/ hefsrectyp.vigw of a fpbdnd embitimeht &

intramedul | ary canals aa tisialdhaliprodtheliigal tray, and a plastic trial insert

t hat fits the tibial tray said plastic insert having a tibial
articul ating surface that articulates with the fenoral
articulating surface;  20FiGURE 23 ah!eRévafihl Didw ¢t Eetbnd binbbiimiéint B0
surface against the tibial articulating surface during the
surgi cal ; the tibiahtnial prosthesis;pat i ents ti bia through a range of
noti on during which the fenoral and tibial articulating surfaces
articulate with each ot her;

10 FIGURE 24 is an exploded perspective view of the trial taper

portion of the second embodiment of the tibial triat prosthesis;

FIGURE 25 is a fragmentary sectional view illustrating the trial
stem coupler of FIGURES 22-23;
15
FIGURE 26 is a elevational view of the trial stem coupler of
FIGURES 22-23;

FIGURE 27 is a fragmentary sectional view illustrating the trial
20 stem coupler of FIGURES 22-23;

FIGURE 28 is an end view illustrating the triai stem coupler of
FIGURES 22-23;

25 FIGURE 28 is a fragmentary sectional view illustrating another
trial stem coupler;

FIGURE 30 is an elevational view of another trial stem coupler:

30 FIGURE 31 is an elevational view of the trial stem of FIGURES
22-23; and
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25 g) rotating the tibial trial prosthesis about its stemwth an
instrument that engages the plastic insert so that the instrunment can
be used to renove the plastic insert for replacenent with another

insert of a different size; h) wherein articulation of the
fenmoral tri oegReishesi s and tibial 30 trial prosthesisp&fusdsRizzd”’ can
be “observed by the surgeon during the surgi cal procedure when:

WD 96/ 25123
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1) the patient's tibia is noved through a 4hnge of notion relative .
to the patient's femur; and 2) the trial tibial prosthesis

e oy T R Wbt
"h" of attaching aFIGURES2e-2Be trial tibial prosthesis plastic insert for

rotating the trial tibial prosthesis about its stem and preferably the
step of form ng a quick disconnect attachnment between the | ever and 10

trial prosthesisg. FIGURES'ssfsq?reF_ Rétiis arfd SdsthdsedSitabler¥er | se form ng
0 oW

surgical cuts of the g types; (i) on
the distal fenur t lmplanting tevisional femosal antibial prosthasis comporents 15

cuts that are generally parallel, (ii) on the distal fenur
that include anterior and posterior cuts

. FIGURE 33 is partial perspective view of the preferred

embodiment of the apparatus of the present invention;
10
FIGURE 34 is a partial frontal view of the preferred embodiment
of the apparatus of the present invention;

FIGURE 35 is a partial side view of the preferred embodiment of
15 the apparatus of the present invention;

FIGURE 36 is a perspective-exploded view of the preferred
embodiment of the apparatus of the present invention;

20 FIGURE 37 is a perspective view of the preferred embodiment
of the apparatus of the present invention;

FIGURE 38 is a front view of the preferred embodiment of the
apparatus of the present invention; '
25
FIGURE 39 is a bottom view of the preferred embodiment of the
apparatus of the present invention;

FIGURE 40 is a perspective view of the preferred embodiment
30 of the apparatus of the present invention;
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and a distal cut, (i1i1) a distal cut generally
perpendi cul ar to the anterior_and posterior cuts, 20
(iv) a distal cut generally perpendicular to the anterior and
posterior cuts and chanfer cuts extending respectively between the

di stal cut and tWweogRéRsi or and posterior cuts, form ng an acut eceigéén2127
with the distal cut, (v) or a mxture thereof. 25

Additonally the step between steps "g" and "h" may conprise of
attaching an instrunent to a slot on the plastic inplant of the tibial

prosthesis that enables the surgeon to nmani puZte the trial tibi al
prosthesis during an arti cFIGURE41d3 aside, latesaluiew atthe drefemed embpdiment i ng

30 surfaces and whil e lkhia through a range of
notion with respect to%tfwe%?':grrur.ggﬂng%?éeb@ﬁg)%j@blw

PCT/ US96/ 02127 35
Furthernore in step "d" th 0

plurality of int erchangeabF@‘@ég:gﬁé??éﬁ/h‘gg'iﬁ%&[%yﬂfi?%ﬁlga%&p%gp?mmg\e st ens

and further conprisgng apparatiisodf theé prebéntiventibn;) al tibial prosthesis by
5 assenbling a selected of the trays to fit the patient's surgically

prepared proximal tibial and a selected stemto fit the patient's tibial

ntranedul lary canal. EIGURE 43 s a persEEfle kRfoddd iblf P HRHbrbd VNt | N

there is provided a further
embodiment of the apparatus of the present invention;

10 FIGURE 44 is a schematic view illustrating the cutting of bone
tissue from the patient's distal femur using the trial prosthesis body
portion of the preferred embodiment of the apparatus of the présent
invention;

15 FIGURE 45 is a partial side view of the preferred embodiment of
the apparatus of the present invention illustrating one of the wedge
insert portions thereof;

FIGURE 46 is a bottom view of the wedge insert portion of the
20 preferred embodiment of the apparatus of the present invention;

FIGURE 47 is a side view of a wedge insert portion of the
preferred embodiment of the apparatus of the present invention;

25 FIGURE 48 is a partial perspective view of a first altenate
embodiment of the apparatus of the present invention;

FIGURE 49 is a partial frontal view of the first alternate

embodiment of the apparatus of the present invention;
30
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10 met hod of inplanting_a'knee I npl ant that includes correspondi ng
fenoral and tibial knee prosthesis conponents conprising the steps

of = a) formng a plurality of surgical cuts on the
patient's distal femur; 15 b) fitting a fenoral trial
prost hesis dsagasur gi cal ly prepared di stal fempernidseninr al
prosthesis having a fenoral articulating surface; c)

form ng a transverse cut on the patient's proxinmal tibia,

d) building a tibial trial prosthesis for placenent on the patient's
proximal tibia, said tibial trial prosthe#3s being constructed froma

20 plurality of trayEIGURE 5D imapaitiabside viewnfithelfirstialternateect ed ti bial stem

that fits the patient's.intr dul | ar al | ected nmetallic tibial
tray, and a sel ect 88‘58?5‘?{]’{‘8? ia&pa&ﬁisﬁtﬁnﬁgmsﬁaaﬁv?rﬁgﬁal articul ating
surface; e) placing the trial tibial prosthesis on the

patient's proxinal 25 tibia;, L 1;(% pl aci ng the fenoral
articul ating surface aGIYRE 5 i%a pagiakperspective view gf ?miﬁlﬁ f ace;

g) attaching a kev inbeift [ Gred : ti _— h) nmoving the
patients tibia #hr%ﬁ’g&&a rarcl’ggéo rgmtnl'rhgﬁﬁhﬁplrer?gn mwerglgnmi ch the trial
fiemoral and trial tibial articulating surfaces articulate W th

g"é%h UgtggleB,Z 127 VQI%Q./JI{E ]55?5 a partial frontal view of the second altemate36

i) rotating the ti gmbodinienbf theGipphrfisofthe presehtingéritiBhsand hat
articulation of the fenoral trial prosthesis and tibial trial prosthesis
can be obtai ned by the surgeon during the surgical procedure

when: 10 FIGURE 53 is a partial side view of the second alternate
embodiment of the apparatus of the present invention.

Figures 1-4 and 7 show generally the preferred embodiment of
the tibial trial prosthesis of the present invention designated by the
15 numeral 10 in Figure 7. Trial tibial prosthesis 10 is comprised of tray
11, stem or plug 12, and piastic insert 13. The entire trial prosthesis
10 can be rotated after assembly and surgical placement on the
patient's distal tibia 9 (see arrow 15 in Figure 10.)

20 Figures 1-2 show trial tray or plate 11. Tray 11 includes an
upper surface 16 and a lower surface 17. A shoulder portion 19
extends partially about the periphery 18 at the posterior of tray 11. A
central V-shaped slot 20 is provided for allowing a fin punch 43 to be
used to make surgical cuts in the proximal tibia corresponding to fins

25 that are a permanent part of the final tibiai prosthesis to be implanted.
In Figure 11, the surgeon uses mallet 44 to drive fin punch 43.

The fin punch 43 is used after the tibial trial prosthesis 10 has
been finally correctly oriented using the method of the present
30 invention. Central opening 42 receives plug 12. Shoulders 37, 39
extend beyond the periphery of ‘opening 42. Plug 12 has proximal 36
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1) the patient's tibia is noved through a range of notion; and 5
2) the trial tibial prosthesis is noved into_different rotational trial

positions. The nethod may further conprise the step

bet ween steps "g" and "h" of attaching the |ever instrunent to a
sl ot on the triglodshérs! 10 prosthesis insert for enabli pgrhikesn2127
surgeon to rotate the trial tibial prosthesis about its stem
Further the nmethod may conprise the step bet ween steps "g" and
"h" of attaching a lever with a handle to the pl astic inplant of
the tibial prosthesis, and or the step of forféng a gui de

di sconnect attachnent (aotwistal 35randscAcpiurality of openings 2 carche provided i ay

Further step "a" may c | S ' ' . . i stal

femur that include ant gm#@ﬂgqﬁ%qg?fgél%%&%m%# g%ér{]iflb%béts,%%épﬁ n
the distal cut maé bﬁ %femhalﬁhalwpmgﬂieswtalpmm_alhiblimgmpmemﬂ -
posterior cuts and chanfer cuts extending, respectiv, et yeen t he

distal cut and the ant gm@p%oﬁ@g@w%&h&ﬁ&&smﬁe&maw%heremaftp.ﬁe
apparatus may furthgr conprise guide neans for installing

threaded fasteners through the tibial tray after the trial prosthesis is
removed, sai d gui de means cApgiriof spaced apat\appendages 22 23 pxient away from 25

t heret hrough at differj I | O ' ' .
According to the pr eseW?%%ﬁﬁB%é‘%ﬁefi S a#bs‘%)ﬁgé%%%ggzsﬁ Fb'?'érles 12)
cutting instrument for havegangledopenings 24, 255oprecsivingbohe Bpikes 26 (Seei ve a
trial knee prosthesis ¢o ri?inﬁ# .30 a%i Ct;tétin bl ock neans for
preparing the proximal FiQuse 3T) the gpenings 24, 25 aps Gireulps iy eafo cut ;
10 conform to the outer surface of bone spikes 26. Each opening 24, 25
forms an acute angle with bottom surface 17 of tray 11. This allows
the surgeon to pin the trial prosthesis 10 to the patient's proximal tibia
9 after rotation has been accomplished using the lever 14 to
determine the best fit of tray 11 on proximal tibia 9. Bone spikes 26
15 placed through the angled openings 22, 23 fix the position of the tray
11 with respect to the patient's proximal tibia 8 during punching of the
V-shaped opening in the patient's proximal tibia using a fin punch 43
(see Figure 11).

20 In Figures 3-4, plastic trial insert 13 is shown. The insert 13
has a pair of concavities 28, 29 that define articulating surfaces that fit
and articulate with condylar portions of a femoral trial prosthesis 45
mounted on the distal end 7 of the patient's femur 6 as shown in
Figure 9.

25

A horizontal slot 30 extends from the periphery 18 of insert 13

toward the center thereof. Siot 30 is generally parallel to the generally
fiat underside 13A of insert 13, generally paraliel thereto siot 13 is
positioned in between underside 13 and articulating surfaces 28, 29

30 asshown. |
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b).tTial prosthesis neans that can be surgically inplanted to the

proximal tibia, said prosthesis including plurality of trays of different
sizes, ap # of stens of different sizes that are eopfrgsygpgnyabl e
to a plurality of the trays and a plurality of plastic liners that fit the

5 trays; and c) neans, formng a connection with the
plastic liner, for rotating the prothesis nmeans after
I mpl ant ati on. For a f#S her understanding of the nature

and objects of the AsSho\pnssléuguremvtheslobaotemﬁmtembefommnhinge had to

e 01 1,11 o areroise 1 orRSaE 3 h P LA SUERRY 4258 O, {1 1"

reference numer al setamitfle VveF £ibB4 at one end oflme 14 and mble(@drficularilythéot t om vi ew
of the tibial prep-pl ate ortion of the Qreferred enbodi nent of

t he appar at us of ttatee ﬁpéhgt,fgﬁtlon ofthe Iever 4 aiso rotateq:tp@URE 2 is a
top view of t hsht 'lﬂeﬁjﬁogrf'eot 1, and Mé blﬂﬁ oP§teH‘?2 to which tray mr,sef erred

enbodi nent of e apparatus of t'he prese I nvent i on; FI GURE
3is a perspectlvafﬁxedwlmFlguraemmheemtlraassemhlynftray 1, msert13 andportlon of

hvent o o CT Qa3 e el iR Sl 4 b5 DR Hpc prw 15 ot o

insert trial portita 3 can bé@semtb@ngégé aid eEnipUiatsiingen 130 Thusideveppar at us of
t he present invention; :
14 and its tab 34 can be used to aid in removal of insert 13 from tray

10 11, orin attaching insert 13 to tray 11.

in Figure 6, 6A and 6B, the trial stem 12 provides a distal end
35 that is shaped to conform to the transverse cross section of
opening 42 (see Figure 6A) and proximal end 36. The proximal end
15 36 has a pair of spaced apart shoulders 37, 39 that extend away from
 the central longitudinal axis of the stem. Shoutders 37, 39 define a
means of engaging the stem 12 at top surface of the tray 11 upon
assembly when the surgeon is building a trial prosthesis.

20 The shoulders 37, 39 extend beyond the outer surface 41 of
stem 12 and thus beyond the central opening 42 in tray 11. The slot
38 between shoulders 37, 39 allows the fin punch to fit between the
shoulder 37, 38. Slot 38 is positioned between the laterally extending
shoulders 37, 39. The slot 38 extends only about halfway along the
25 length of the trial stem, terminating at surface 40.

In Figure 8, the trial femoral prosthesis 45 is shown affixed to
the patient's distal femur 7. The distal femur is surgically prepared
with anterior and posterior fiat cuts that are paraliel, a distal cut that is

30 pempendicular to the anterior and posterior cuts, and chamfer cuts
(anterior and posterior) that extend diagonally respectively between
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FIGURE 5 is a perspective view of the articular insert trial

rotation handl e portion of the preferred enbodi nent of the apparatus

of t'he present invention; 30 WO 96/ 25123

PCT/ US96/ 02127 38

FIGJRE 6 is a pwomasizsve view of the stem plug portion of the PCTUS96/02127
tibial trial insert portion of the preferred enbodi nent of the apparatus

of the present invention; _ 5 FIGURE 6A is a top view of the
pl ug of Figure 6; FIGURE 6B_s a bottom view of the plug
of Figure 6;

. FI GURE 7 hepati ¢ perspective e
illustrating the trial thedls%cuttqng%g ameﬂg‘f?ﬂ%ﬁ’%s%cpﬁe%ﬂcﬁgls" i t:/l)nw

handl e portions of the p?éﬂrﬁidrﬁfhhedlstalfemlﬁm%maFﬁméralepréﬁﬁéélétdﬂs of

the present invention; IS a schematic
per spective view il | ustrialfemerabprosthesis is kﬂ@ﬂblotth%ﬂﬂof the patella fenoral
groove, cutting along the nedial and 15 lateral sides of the fenoral
trial; ’ | .
5 The trial femoral prosthesis 45 of the present invention has a
< pair of curved articulating condylar surfaces 46, 47. The rear surface

48 of trial femoral prosthesis 45 is sized and shaped to fit the
surgically prepared distal femur 7. Trial femoral prosthesis 45 has a
pair of flat cutting guide surfaces 49, 50 that allow the surgeon to form

10  surgical cuts 52, 53 forming a VV-shaped recess in the patient's distal
femur 7. Blade 54 in Figure 8 is seen resecting the distal femur 7 with
cuts 52, 53 to form recess 51. The formed recess 51 allows
placement of a final femoral prosthesis.

16 In Figures 9-10, trial tibial prosthesis 10 has been installed by
the surgeon on the patient's proximal tibial 8. The surgeon has also
installed a trial femoral prosthesis 45 on the distal femur 7.

Using the method and apparatus of the present invention, the
20 surgedn can determine the best fit for the tibial trial prosthesis 10 in
relation to the trial femoral prosthesis 45. Trial femoral prosthesis 45
(Figure 8) can be drilled at openings 55, 56 and affixed to the distal
femur 7 using bone screws or pegs. These openings 55, 56 can also
define the pbsition of pegs that attach the final femoral prosthesis to
25 the distal femur 6.

In Figure 10 and 10A-10B , the trial prosthesis 10 is shown
mounted on the patient's proximal tibia 9. Lever 14 fits slot 30 of the
trial prosthesis insert 13. Using the lever 14, the surgeon can now

30 rotate the trial prosthesis 10 about its stem portion 12, as shown by
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FIGURE 9 illustrates the trial fenoral prosthesis and the trial
tibial prosthesis installed respectively on the patient's distal fenmur and

proximal tibia and prior to rotation to the tibial trial prosthesis; 20
FI GURE 10 is a schematic view illustrating rotation of the trial

tibial prosififssng FI GURE 10A and 10B ar epé&fitiguénbia¢ Vi ews
Il l"'ustrating 2!3 alignnment of the trial tibial prosthesis and the trial
fenoral prosthesis; _ FIGURE 11 is a schematic view
illustrating a preparation of the roximal tibia to receive distal
fins of a tibial inplant using a fin punch$ 30 FIGURE 12 is

a perspective vi ewthé curyed arrows 15rie figuea 1@nThis can be done astesurgeorws f or
}:,2; | Usggflozarz‘;‘y " rotates thmngg 2r§&g%13its full range of motion to obtain the best fit.

FIGURE 13 is a schematic perspective view illustrating attachnent
of the plastic insert of the tibia prosthesis to the tibial tray

FIGURE 14 is a.partial Jbesuwgesn the levae14 ?%'ﬁ@%ﬂ@ﬂ/%@ﬁm's 10
' 5 in a desired position (see Figure 10, 10A and 108). The surgeon can

also rotate the tibia relative to the femur (see arrow 27 in Figure 9)
through a full range of motion. if the surgebn is not satisfied with the
fit, the lever 14 can be used to reposition the trial prosthesis 10, and
rotate the knee again through a full range of motion. The lever 14 and

10 its tab 34 can also be used to change inserts 11, such as a different
size or different thickness insert 11. The procedure can be repeated
until the surgeon is completely satisfied with the orientation of trial
prosthesis 10 in relation to trial femoral prosthesis 45.

15 In Figures 10A and 10B, alignment lines are provided on the
tibial trial prosthesis 10 and on the femoral trial prosthesis 45. The
femorat trial prosthesis 45 provides a straight alignment line 45A that
tracks a path coplanar with the arc of rotation of the knee during its
normal flexion. Similarly, an alignment line 13A is provided on the

20 anterior portion of insert 13. The alignment mark 13A is placed at the
periphery 18 of insert 13. Alignment line 13A is a straight line that
falls in a plane defined by the arc of rotation of the knee during flexion.
When the knee is at full extension as shown in Figure 10A, the
alignment marks 45A and 13A can be aligned by simply rotating the

25 ftibial trial prosthesis 10 about its stem as shown in Figures 10A and
10B using the lever 14.

Since the surgeon will first attach a trial femoral prosthesis 45,
the lever 14 allows the surgeon to then place and rotate the trial tibial
30 prosthesis 10 until the alignment marks 45A and 13A are aligned as
shown in Figure 10A. In this manner, the surgeon knows that the trial
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portion of the preferred enbodi nent of the apparatus of the present

i nventi on; _ _FIGURE 15 is an_el evational vi.ew of the
tibial screw drill guide 10 portion of the preferred enbodi nent of the
apparatus of the present i nventi on; FI GURE 16
Is a partial bowggésgigw of the tibial screw drill g UpciPusosoihpn
of the preferred enbodi nent of the apparatus of the 15 present

i nventi on; ~FIGURE 17 is a partial top view of the tibial
screw drill guide portion of the preferred enbodi nent of the
apparatus of the present i nvention; 48 20

FI GURE 18 is an el evat itibighinsert 4 ispropery aligped witb dhe:triabiémesalprosthesis 45 of

the fin punch portion f | S

of the present inventi %t%%&h&ﬁ&%%n%@ﬁﬂ@fé@gé F%ggfe%g'ﬁzrb% ve View
illustrating the fin paligiment marks 45ApI8A woulddeskdbily be affired ddrirgyrbodi ment  of
t he apparatus of the pres ' ' FI GURE

ent _inyentjon;. _
20 is a fragnentary se&?ﬂﬂ%wﬁ dfhen ?'E§F¥§§ Phﬂ”’t‘ inFigung 10A, thegmarks 13A. of
Figures 18-19; 5  45Ainsure optimum contact between the femoral articulating surfaces

—_

v 48, 47 and the corresponding tibial articulating surfaces 28, 29 on the
insert 13.

Additional alignment marks 18A, 18B are provided on the
10 periphery of the trial tibial prosthesis tray 11. The marks 18A, 18B are
linear marks that are generally perpendicular to the flat surfaces 16,
17 of the trial prosthesis tray 11. The alignment marks 18A, 18B
guide the surgeon to inscribe marks 9A, 9B during surgery on the
patient's proximal tibia 9 after trial femoral prosthesis 45 has been
15 installed on the distal femur 7, and after the alignment line 13A has
been aligned with the alignment line 45A as shown in Figure 10. This
is desirable because the lines 9A, 9B function as reference lines that
will enable the surgeon to property align the final tibial prosthesis on
the patient's proximal tibia 9.
20
In Figures 12 and 14-17, there can be seen screw drill guide
57. The drill guide 57 can be used to install a final tibial prosthesis 64
on the patient's proximal tibia 9 once the surgeon has decided upon a
particular size and shape of tibial implant 64 based upon the use as
25 aforedescribed of the tibial trial prosthesis 10. Drill guide 57 includes
a handile 58 for holding and manipulating the drill guide 57.

A guide sieeve 59 is generally cylindrically shaped, and
provides a plurality of bores through bone screws can be placed for
30 attaching the final tibial prosthesis 64 to the patient's proximal tibia 9.
Guide sleeve 59 preferably includes four (4) screw guide bores. A
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FIGQURE 21 is another fragnmentary sectional view illustrating t he
fin punch of Figures 18-19; ) FI GURES 22 is a perspective
view of a odi nent of 5 atibial trial prostgepyses

FI GURE 23 iagﬁﬁséﬁi\jat.i onal view of a second enbodi nent of Bew2127

tibial trial prosthesis; 10 FIGURE 24 is an expl oded
perspective view of the trial taper portion of the second

enbodi ment of the tibial trial prosthesis#48 FIGURE 25 is a

fragmentary secti ostdlghtibeve 60 tracky the icontrdl fengitudinbl axis of guide siedveBgcoupl er of
Fl GURES 22-23; a el evl%tl onal vi ew of

Fl GUR 6
the trial stem COL@PM"EY"“"Q'“ bores 51'@@_@"%@"‘9 upper surface to the
FIGURE 27 is a fraggepiitaces the idé slébea\sslalutmﬁ@%raasﬁl& éxmnslat 20

stem coupl er of FIGURES 22-23; IsTan end view
illustrating the twrnmoetommos@ﬁl er -of FI GURES 22 23; 25
FIGURE 29 is ag ragnmentary sectional view illustrating another

t In Figure 12, there can be seen a drill 66 being guided by the
surgeon through one of the bores 60-63 of the guide sieeve 59. The
drill 66 is simply placed in the desired bore 60-63 and driven into one
of the openings 68 of the tibial prosthesis 64 using drill driver 67. The

10 surgeon inserts a bone screw through the prepared hole then places
the final plastic insert 69 on the prosthesis 64 and hammers it into
place using mallet 44, hammering in the direction of arrow 70.

Figures 18-21 illustrate the all poly plastic fin punch of the
15 present invention designated generally by the numeral 71. in Figures
1-2, fin punch 71 has a cylindrical section 72 with a pair of blades 73,
74 joined at vertical plate 93 and extending downwardly with respect
to the central axis of the cylindrical section 72. A horizonal frame |
section 76 forms a connection between the cylindrical sections 72 and
20 the pair of blades 73, 74. A generally U-shaped slot 75 is positioned
between the blade member 73, 74.

The horizontal section 76 has a generally flat upper surface 77.

Each of the blades 73, 74 provides a respective inclined cutting edge
25 78, 79. The cutting edge 78 begins at pointed distal end 80 and

extends to horizontal surface 84 of section 76. The inclined cutting

edge 79 begins at pointed distal end 81 of blade 74 and extend to

horizontal surface 84 of section 76. A plurality of notches or stepped

portions 85-90 can be seen along each of the inclined cutting surfaces
30 78, 79 of the blades 73, 74.
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trial stem coupler; FIGURE 30 is an elevational view of

anot her trial stemcoupler;,__ __ . 30 FI GQURE 31 is an el evati onal
view of the trial stem of FI GURES 22-23; and WO 96/ 25123
PCT/ US96/ 02127 41

FIGJRE 32 is fragoe&isasy section view of the trial stem of PCT/US96/02127
FI GURES 22- 23. 5 FI GURES 33-53 are apparatus and prostheses
suitable for _ i mpl anting revisional fenoral antibial prosthesis
conmponent s. FIGURE 33 is partial perspective view of the
preferred enbodi ment of the apparatu80of the present invention;
10 FI GURE 34 Eachof the stepped pastions| 85, 08 incliides avestical surface

FIGURE 35 i a partial @ 850 BB Buics 2y HeSimnithe intifoa win te
size of slot 20 of trial tray 11 to limit the depth of cut that is made by
the fin punch 71. The punch 71 only goes down to that particular

5 stepped portion or notch 85-90 that can be fitted through the slot 20

v depending upon the width of the siot 20. For example, the punch 714
only goes down to the fourth notch for a size "4" tibial prep-piate 11
because the slots 20 in the trial piate 11 for a size "4" or a given
distance wide. They would be provided as wider slots 20 for exampie

10 onsizes "5" and "6". The slot 20 would be smaller for an over all

width for a size "3" or smaller. This sizing concept also corresponds
to the implant' design since the fins or blades 73, 74 get larger in width
the larger the size.

15 Figures 22-32 illustrate tibial trial prosthesis 94 that can be
used with a tibial prep plate tray 95. For purposes of the embodiment
of Figures 22-32, prep plate tray 95 can be assumed to have the
same configuration and structure as tray 11 described in Figures 1

and 2.
20
Figures 22-23 show generally the second embodiment of the
tibial trial prosthesis designated generally by the numeral 84. Tibial
trial prosthesis 94 includes a prep plate or tray 95 that is attached to
trial taper 96, trial stem coupler 87 or 97A, and trial stem 98.
25

The trial taper 96 is shown generally in Figure 24. Trial taper
96 includes a generally cylindrical bushing 99 having an enlarged
integral head portion 100. An assembly boit 101 can be piaced
through counterbore 104 of bushing 89. The counterbore 104 is
30 shaped to retain the head 103 of bolt 101, allowing only the threaded
section 102 to pass therethrough as shown in Figure 24. Bushing 99
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15 the apparatus of the present invention; FIGURE 36 is a
perspective expl oded view of the preferred enbodi mrent of the
apparatus of the present invention; 20 FIGURE 37 is a
perspective view of the preferred enbodi nent of the apparatus of

t he presentwigb¢akiason; FIGURE 38 is a fronpciyusdésirt he
preferred enbodi nent of the apparatus of the present invention;

25 FIGURE 39 is a bottomview of the preferred enbodi ment of
t he apparatus of the present invention; FI GURE 40
is a perspective view of the preferred enmfddi ment 30 of the apparatus
-~ of the present invanditsenlarged head 100 @re/coopled to stem 113 that has a

PCT/ US96/ 02127 . .

FIGURE 41 15 & si lruelroRosict sufass 1A teresn af e Joweristal 105511 of

t he apparatus of tperighesent invention, FIGURE 42 is a top
view of the preferred enbodi nent of the

5 The proximal 106 end of stem 113 provides a counterbore 107
that is sized and shaped to receive bushing 99 and the threaded
portion 102 of bolt 101. Further, the counterbore 107 inciudes an
internally threaded section for engaging the threads 102 of bolt 101
upon assembly. The bolt head 103 can have a hexagonal recess, for

10 example, for accepting an alien wrench that impart torque to the boit
101 during assembiy to siem 113.

As with the trial tray 11 of Figures 1-2, a central opening 42 can

be provided into plate 85. The opening 92 is sized and shaped to

15 receive a reduced section 110 of stem 113 at proximal end 106
thereof. A thickened 108 section of stem 113 extends between
annular shoulder 109 and frustroconical surface 113A. The thickened
section 108 can carry a pair of longitudinally extending slots 111, 112
that receive the blades of fin punch 71. Thus, the trial plate can have

20 a V-shaped slot as with the slot 20 on plate 11 of Figures 1-2. After
the bushing 99, bolt 101 and stem 113 have been assembled, the slot
20 extends away from stem 113 and the blades of fin punch 71 can
pass on opposites sides of the trial taper 96.

25 A flat surface 114 on stem 113 cooperates with a similar fiat
surface of trial stem coupler 97, 98. In Figures 25, 28, a first trial stem
coupler 97 is shown. In Figures 29-32, a second trial stem coupler
97A is shown that includes an angled bore.

30 In Figures 25-28, trial stem coupler 99 inciudes an externally
threaded smaller diameter section 115 and a larger diameter
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5 apparatus of the present invention; FIGURE 43 is a

per spective, exploded view of the preferred ___ . enbodi nent of the
apparatus of the present invention; 10 FIGURE 44 is a schematic
view illustrating the cutting of bone tissue fromthe patient's
di stal fenmur usyihghstrial prosthesis body porti on GécTiu®9602127
preferred enbodi nent of the apparatus of the present I nvention;
15 FIGURE 45 is a partial side view of the preferred enbodi nent of
the apparatus of the present invention illustrating one of the wedge

I nsert portions thereof; FI GUR2 46 is a bottom view of the

wedge insert portion ofcytmmmalsemon piethat iscuntkrepded. nEhe sestion A6 prayvideaaus of
the_present | NVent O tuaroconia) poe 118 ey il S il 1 12192

insert portion of the’ erre appa us of the
present invention; anda thin annuﬁr@lda&vdBst An grnuiarshopidest2céxteredsvi ew of
a first alternate enbodi. f the ent

i nventi on; betweqq%%g&g a'a?"gea\"?afgﬁ ‘gﬁ‘Fg‘““\ﬂ"@b\’gBF' ?H‘E‘“f i rst
gl)t ernate Smm%ﬁvek@%@@@% aktehd$at déhérdﬂ?ﬁ@ﬁﬂing'lé’_&“@'ﬁé on,

frustroconical bore 118 as shown in Figure 25. Fiat surface 121 is

positioned at thin annular side wall 122. The flat surface 121 mates
with the flat surface 114 on stem 113 upon assembly of trial taper 96
and coupler 97.

10

in Figures 29-32, coupler 97A is shown having an internal

inclined frustroconical bore 126. The coupler 97A includes an
externally threaded smaller diameter section 123, a larger diameter
unthreaded cylindrical section 124 surrounded by a thick annular wall

15 125 and a thin annular wall 130. As with the coupler 97, the coupler
97A includes a transverse bore 127. An annular shoulder 128
extends between the thick annular wall 125 and the thin annular wall
130. A flat surface 129 at thin annular surface 130 cooperates with a
corresponding flat surface 114 on stem 113 upon assembly of trial

20 taper 96 and the trial stem coupler 97A.

In Figure 29, axis 131 represents a normal axis that is the
central longitudinal axis of threaded cylindrical section 123. The axis
132 is an offset axis that is the central longitudinal axis of inclined
25 frustroconical bore 126. The angle between the normal axis 131 and
the inclined axis 132 can be, for example, between about 3 and 8
degrees.

in Figures 31-32, the trial stem 98. Trial stem 98 includes a

30 lower frustroconically-shaped distal end 133, a generally cylindrically-
shaped elongated section 134, and a thickened proximal end portion
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FIGJRE 50 is a partial side view of the first alternate

enbodi ment of the apparatus of the present invention;

FI GURE 51 i gogwepsissi al perspective view of the second al termﬂ@smzu-,S
enbodi nent of the apparatus of the present invention;

FIGURE 52 is a partial frontal view of the second al t ernat e

embodi ment of the apparatus of the present invention; and 10
FIGURE 53 is a partial side view of the s&ond al ternate

enbodi nent of the ApPpavhe proxinhaliend portiondqrovides amintesnally threaded bore

Figures 14 and 7 s A odi f : t he

tibial trial prost Hg@’;@?g‘ﬁﬁﬂg@#@@gﬁﬁ&{ﬁ%ﬁﬁeﬂ%@éﬁ@%@ewq he 15

Etirreral 10 i nI Fi gtigect”bn ﬂs:&hméhha@ma%@%aeﬁmwmwﬁdwm ht ray
stem or pl ug ast i ert e entire trial prosthesis

10 can be rotated 3238P E%%’Riﬁ'@ PQUP&F%‘HP'meS er?”ffﬁ

patients distalsti Bfgrofiniat 8fd Bﬁftl W1§§rﬁdieﬂvmfr% ﬂ%@ahnularsurfa%g 138 of

Figures 1-2 showtrlal tray or . Tray 11 includes an

ypper surface 16 atrial couplatd7? @M&M@nnﬂlarwmmwtwmummm

extends partially about the periphery 18 at the posterior of tray 11. A
central V-shaped slot 20 is provided for allowng a fin punch 43 to be

used to make surgical ieRigures 3843, herxcairbe sédn the praferredambiodignent f i ns

of the apparatus of the present invention, designated by the numeral
10 210 in Figures 36-37 and 40-43. Trial femoral prosthesis 210
includes femoral prosthesis body 211 that is affixed to the patient's
distal femur during knee replacement surgery. Body 211 includes an
anterior portion 212, a pair of posterior condylar portions 213, 214 and
a pair of distal condylar portions 215, 216.
15
The anterior portion 212 has an anterior articulating surface 217.
The posterior condylar portions have posterior condylar articulating
surfaces 218, 219. The distat condylar surfaces 215, 216 have
respective distal condylar articulating surfaces 220, 221. A vertical
20 line 222 extends from anterior articulating surface 217 towards distal
condylar articulating surfaces 220, 221. The line 222 is a reference
line that is used in combination with a similar reference mark on a
tibial trial prosthesis. The surgeon rotates the tibial trial prosthesis
tray until a corresponding mark on the tibial trial prosthesis tray lines
25  up with the line 222 on the femoral trial prosthesis. These alignment
lines such as 222 are preferably positioned during manufacture to
maximize articulating contact between a femoral trial prosthesis 210
and a trial femoral prosthesis. Once the desired locations for the trial
components are determined, the final implant components are placed
30 in the same positions.
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25 that are a permanent part of the final tibial prosthesis to be

i npl ant ed. In Figure 11, the surgeon uses mallet 44 to drive fin
punch 43. The fin punch 43 is used after the tibial

trial prosthesis 10 has been finally correctly oriented using the
met hod of the prgeegisiazs 30 invention. Central opening 42 recpCresscpiizg
12. Shoul ders 37, 39 extend beyond the periphery of opening 42.
Plug 12 has proximal 36 WD 96/ 25123

PCT/ US96/ 02127 44

and distal 35 ends. A plurality of openings 21%4¢an be rovided in tray
11 for drilling hol es that Asishowadn E W%%meg@ﬂsl?@ﬁtzétrews t hat

embodi ment of the {1 (IARES 8 ppmes 81K fiudons) oo 224227 fritde pon-
f5 ) A particutdtingsarfaces:223-22inplade ag @stelipr fidl Soexanicutatiagay
Foures 1-2) 0 dhaed 27 Kl mprerufandBRGRAR R, ATl doniE

spi kes 26 (See 5 nonfarficli&tinglsurfadé 227 4'8sir G oharferdion-dificulating” | N
Cross section to 10 conformto the outer surface of bone_ spi kes 26.
Each opening 24, 25  surface 224,228 The sueface 226 isian apteniprinopadicuialing ace 17

of tray 11. This all O%Pr‘af?rstul Imzl_t RRe gm%tigf%ﬂ_%%|%'g%hﬁ§ﬁ&st hesi s '

10 to the patient's proxi arter ati S been
acconpl i shed usi ng t he dhamfer siface determine the best fit of tray
11 on proximal tibia 9. Bone spikes 26 15 placed through the angl ed
openings 22, 23 fix the position of the tray 11 with respect to

the patients proxing tibia SemZasdktdnidadiintsurice!226 upwardiy along aVeftitaped
opening in the patient's proximal tibia using a fin punch 43
line that is generally parallei to the plane of surfaces 227 and 223.
Stem 228 can be provided in different angles of vaigus. An angulated
thickened section 229 extends from stem 228 to non-articulating
 surface 223, functioning as a reinforcement to anterior portion 212 in

15 the vicinity of several guide slots 230-235.

The cutting biade guide slots act as cutting guides 230-235 act
as cutting guides for a saw blade 236 (or osteotome) used in cutting
the patient's distal femur (See Figure 44) to receive a trial wedge

20 insert designated by the numeral 240 in Figure 36. Insert 240 can be
secured to the medial or the lateral side of non-articulating surface
225 using a bolt or screw 237 such as the countersunk screw 237
shown in Figure 36. Openings 238, 239 are internally threaded
openings that threadably connect with the threads 241 of screw 237
25 for example.

The plurality of cutting guide slots 230-235 include a plurality of
medial siots and a piurality of lateral siots. The slots 230-231 are
diagonally extending slots that are coplanar with the surface 224 as

30 shown in Figure 35. The slots 232 and 234 are parallel to one
another and to surface 225 as shown in Figures 35 and 36. Surfaces
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(see Figure 11). 20 In Figures 3-4, plastic trial insert 13 is
shown. The insert 13 has a pair of concavities 28, 29 that define
arti cul ating surfaces that fit and articulate with condyl ar
portions of a fenoral trial prosthesis 45 nount ed on the distal
end 7 of t pent's femur 6 as shown in Fi guitibsosmziz2 S

A hori zonta S ot 30 extends fromthe periphery 18 of insert 13

toward the center thereof. Slot 30 is generally parallel to the generally
flat underside 13A of insert 13, general lﬁg parallel thereto slot 13 is

positioned in between underside 13 and a®®i cul ati ng surfaces 28, 29 30
as shown. 2%% 236/ape pamallel to surfaces 225. In Figure 34, the medial cuttmg

PCT/ US96/ 02127 3 and

As shown in Figur 3"'?%?ﬁéeg?%9"§3d P%??r? r%at A b?é%s(')rzh? ?é%rﬂ‘ 'ﬁlﬁtmg t he

anterior side 31 gihidesits sreldbsighatetl as 280, 282 undr23sthoul ders 32, 33
retain the lever tab 34 at one end of line 14, and nore particul arly the
tab end 34 thereof so that rotation of the |ever 14 also rotates the 5

insert 13, thegtray %F:%lﬂ@ Kﬁﬂnahwpmoe?é%llgsééhm?ah&@ rly}%le'

affixed. In F| gure 10 entire asse tray 11 nsert
stem 12 are seen mwmeﬁmmwgq:nmmmmwem ingent 3240 has e/ 15

1o g 20 D2 5SSk RAT 280 And B BB B 24b. e aPbHBeadeBlf .,
10 11, or in at25Ginclicies an epperisurface 242 and &.lower surface 243. The
upper and lower surfaces 242, 243 are generally pianar and parallel
10  to one another. However, the lower surface 243 can have a
peribheral raised portion 247 that can be used to engage a similarly
shaped troth provided on surface 225 of trial prosthesis body 211.

The lower surface 243 of anterior section 250 has a pin 245 that
15 is cylindrically shaped as seen in Figure 45. The pin 245 engages a
similarly shaped opening 254 in body 211 at surface 225, as shown in
Figure 43.

insert 240 also includes a posterior section 248 that carries a

20 cutting edge 249 that is used in shaping the patient's distal femur F
during placement of the trial prosthesis when wedges are to be used.
Posterior section 248 has a plurality of flat surfaces 251-253, as
shown in Figure 43. Additionally, the posterior section 248 provides
flat side surfaces 255, 256. The anterior section 250 has an inclined

25 surface 261, that is generally paraliel to the anterior chamfer surface
224 of the trial prosthesis 211 upon assembly, as shown in Figures
40-43. Similarly, the surface 252 of wedge insert 240 is generally
paralle! to the posterior chamfer surface 226 of the trial prosthesis
body 211 upon assembly.

30
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In Figure 6, 6A and 6B, the trial stem 12 provides a distal end

35 that is shaped to conformto_the transverse_cross section of

opening 42 (see Figure 6A) and proxi mal end 36. The proxi mal end 15 36
has a pair of spaced apart shoul ders 37, 39 that extend away from

the central |ongwbwsiRsia3 axis of the stem Shoul ders 37, 39 def POowUS96/02127
nmeans of engaging the stem 12 at top surface of the tray 11 upon

assenbly when the surgeon is building a trial prosthesis. 20

The shoul ders 37, 39 extend beyond the outer sgéf ace 41 of stem
12 and thus beyond the central opening 42 int ¥ 11. The sl ot 38
bet ween shoul ders 37, 39 alff®With thecuting edged48:af the wedge 240, the tHal

shoul der 37, 38. Slot 3&nl b ; ; | ng

Shoul ders 37, 30, The oPopisf8Tobl 21¢Ca Blolfebdstifil coftiyllrlinfiglefed "9

| ength of the trial stel$7, 1208 assenistad with theicondytar portions 213, 214, as shownin I n
i s,,45 is . .shown,affixe

Figure 8, the trial fenpral ost | Q . .. the
patient's ‘distal fenur ﬂgurﬁ?giacﬁ'ﬁlgsaqdé?ﬁﬁn §rge rc&tlggﬁdge%piﬁa?%%ated with
with anterior and pdst eantefiorf portionc2125as simiwndin Figunési4-86., Thest &lteg 6dgest hat

IS 30 perpendicular_to the anterior andngost erior cuts, and chanfer
Cuts (ant eri of9ard8pRnd €81 Relp tim hene from{e patinnbs dista) feraurdaet i vel y
bet ween WO 96/ 251 ; : ; ;

PCT/ US96/ 02127 reisidn case when the surgeon is applying the trial pmsth4egns body

the distal cut and the 2t torthe disial ferpursafter agreviously. implarkedprosthgsis hias
preparation of the di St@éegr%m&ez to receive a fenoral prosthesis, or

10
In Figure 44, the surgeon’s saw blade 236 |s shown tracking one
of the selected guide slots 230-235. This allows the surgeon to trim
bone along a desired line such as the line of cut indicated
schematically as 259 in Figure 43.
15

In Figure 47, the wedge insert 260 is thicker than the insert of
Figure 45. If the surgeon desires to remove bone from a distal femur
F by following the reference line 259 shown in Figure 44, the surgeon
would select either the cutting guide slot 234 or 235 (see Figure 34).
20 Insuch a case, less bone is being removed and therefore the surgeon
would select a wedge insert 240. However, if the surgeon were to
remove more bone, the surgeon would select the cutting guide slot
232 or 233 as shown in Figures 34 and 44. In this case, the surgeon
would select the thicker wedge insert 260. It should be understood
25 that other than thickness, the inserts 240 and 260 are the same.

Figures 48 - 50 show an aiternate embodiment of the apparatus
of the present invention. The embodiment of Figures 48 - 50 provides
the same trial prosthesis body 211 having an anterior portion 212,
30 condylar portions 213, 214 and distal articulating portions 215, 216.
The body 211 shown in Figures 4B - 50 can be used with inserts 240,
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trial fenoral prosthesis is known in the art. 5 The tri al
fenoral prosthesis 45 of the present invention_has a pair _of
curved articulating condylar surfaces 46, 47. The rear surface 48
of trial fenoral prosthesis 45 is sized and shaped to fit the

surgical ly wodgaéms distal fenur 7. Trial fenoral prosthesigcrhfsobtnzn

pair of flat cutting guide surfaces 49, 50 that allow the surgeon to form
10 surgical cuts 52, 53 formng a V-shaped recess in the patient's distal
femur 7. Blade 54 in Figure 8 is seen resecting the distal femur 7 with

cuts 52, 53 to formrecess 51. The formedSfecess 51 allows
pl acement of a fi N0 aswith the embediment ¢f Figures 33 147. In the embodimentods 9- 10,

trial tibial prost | 0 | |40 . . ur geon on
the patients pr oxi'ﬂﬁﬁ'leg"%' ﬁén%ﬁwﬁéﬁ %é%’ prgwded resPéBﬁ'e nstalled a
trial fenoral proshheadtscohdyianpbhion@13]244. fmac‘ks 262, 263 are generally

Usi ng t he net hod and aratus of the present vent t he
surgeon can deternﬂeﬁfénsﬁ lar incA, Erops gegtign as °Y"F‘t9? pugq#%%;mpag 10 in

relation to the ﬁ%%%ilﬁﬁﬁb?@ﬂo%é‘@chgs f? thesis 45

(Figure 8) can be t openings 55, 56 an |xed to the di stal
femur 7 using boneslwe@meassqﬁgwnmwtenﬁ@dammwmaSBamﬁaIcat o)

e et trsTar fopen P8 bR Shuchidy Bl g ol BB 07505 1

trial prosthesis Janh§a$memofﬂ1etrack5262pm amehngatedmhmumprom mal
tibia 9. Lever 14 fits slot 30 of th prosthesis insert 13.

Using the | ever 142668fqEMnsQne sids p@&f?"rﬂf\ﬁach traely APM"Q{' E-shaped slo}, 6-’pr ost hesi s
10 about its sfgemBRhd AR Bppssing'Side PBRIdnidY the tracks 262, 263. During use,

the surgeon can use either osteotome 264 or 265 with either track

262 or 263 respectively to shave bone tissue from the patient's distal
femur.

15 In the embodiment of Figures 51 - 53, designated generally by
the numeral 268, a trial prosthesis body 211 is shown having the
same overall construction as that of the preferred embodiment,
providing an anterior portion 212, a pair of condylar portions 213, 214,
a distal articulating portion 215, 216, and a plurality of fiat intersecting

20 non-articulating surfaces 223, 227. In the embodiment of Figures 51 -
53, the trial prosthesis 268 includes medial and lateral posterior
chamfer cutting slots 269, 270. In the embodiment of Figures 51 - §3,
the surgeon can use either of the posterior chamfer cutting slots 269,
270 to track a saw blade during a trimming of the patient's distal femur

25 atthe non-articulating surface 226. As with the slots 230 - 235, the
posterior chamfer cutting slots 269, 270 are spaced apart. Each
posterior chamfer slot 269, 270 extends between an articulating
surface 215, 216 (and the non-articulating surfaces 225,226),

30 The following table lists the parts numbers and parts
descriptions as used herein and in the drawings attached hereto.
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the curved arrows 15 in Figure 10. This can be done as the surgeon
rotates the knee through its full range of notion to obtain the best fit.
The.surgeon rot wioeswresi»e | ever 14 to place the trial prosthesis pt@usesnzi2’dc
in a desired position (see Figure 10, 10A and 10B). The surgeon can

also rotate the tibia relative to the femur (see arrow 27 in Figure 9)
through a full range of notion. If the surgeo% is not satisfied with the
fit, the lever 14 can be used to reposition t B trial prost hesis 10, and
rotate the knee again through a full range of notion. The |ever 14 and

10 its tab 34 can al so be used to change inserts 11, such as a different
size or different thickness insert 11. The procedure can be repeated
until the surgeon is conpletelPABASLdSTed with the orientation of trial
prosthesis 10 in relation to Mral prost hesis 45, 15

In Figures 10A and 10B, align are provi dm&qﬁ’e

tibial trial prosthgsis 10 andgon the fenoral tri alfesupst hesis 45. The
fenoral trial prosthesis 45 privi des a straight al iq?nrrent, | i ne 45A that
tracks a path coplanar with the arc of rotation of Hal femue during its
normal flexion. Simlarly, anglignment |ine 13A i?i %rovi ded on the 20
anterior portion of insert 13. The alignment mark g is placed at the
periphery 18 of insert 13. Alinnment |ine 13A is apseximaltibia | i ne t hat
falls in a plane defined by t arc of rotation of ghe knee during flexion.
When the knee is at full extenSion as shown in Fi gﬁ'&’@?ﬂ?ﬂ,"ﬂﬁ"ﬂ@a*

al i gnment marks 45#0and 13A cagBbe aligned by si npltigial aignivient miafe 25
tibial trial prosthesis 10 abo_‘Lht its stemas shown in Fiqures 10A and
10B using the | ever 14. tnal p esis

11 tray
.12 stem
13 insert
15 13A ' underside
14 handie
15 arrow
16 upper surface
17 | lower surface
20 18 periphery
18A insert alignment mark
188 insert alignment mark
19 raised shoulder portion
20 V-shaped slot
25 21 opening
22 appendage
23 appendage
24 - angled opening
25 angled opening
30 28 ' bone spike
27 arrow
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Since the surgeon will first attach a trial fenoral prosthesis 45,

the lever 14 allows the surgeon to then place and rotate the trial tibial
30 prosthesis 10 until the alignment marks 45A and 13A are aligned as
shown in Figure 10A. In this manner, the surgeon knows that the trial

WO 96/ 25123 9g125123 PCT/US96/02127

PCT/ US96/ 02127 48

tibial insert 10 is properly aligned with the trial fenoral prosthesis 45
that he or she has attached to the patient's distal femur 7. The

al i gnnent marks 45A, 13A would de5|rably5§e af fixed during

manuf act ure. Wen al i gned®®s shown in Figure 1Q9R°3Y'We mar ks 13A, 5
45A insure optinmum conta bet ween the fenoral., ul ati ng surfaces
46, 47 and the corresponding tibial articulati ng s faces 28, 29 on the
insert 13. 30 Addi tional aligrsknt marks 18A, 18B are
provi ded on the 10 phelri phery of the trial ﬁ b| aJ prost hesis tray 11.
The marks 18A, 18B are | i near marks general |y
perpendi cul ar 0 the flatgzsurfaces 16, shouﬂ!ér of the trial prosthesis
tray 11. The alignment marks 18A, 18B gui de the sur geon to
i nscribe marks 9A, 9B dur33ng surgery on the shoulder patient's proxinal
tibia 9 after trial fenorgl prosthesis 45 has en 15 installed on the
distal femur 7, and after the alignment |ine has been al i gned
with the alignnment |ine 48\ as shown in Fi gur «istél.endhi s is
desirabl e because the |i 9A, 9B function as ref ei'en e lines that
will enable the surgeon t properly align the PFPHBR €% al prosthesis on
the patient' sygroxinmal tigpa 9. 20 shoulder
38 slot
39 shoulder
40 surface
41 surface
15 42 opening
43 fin punch
44 maliet
45 trial femoral prosthesis
45A alignment line
20 46 condylar articulating surface
47 condylar articulating surface
48 rear surface
49 cutting guide surface
50 cutting guide surface
25 51 V-shaped recess
52 surgical cut
53 surgical cut
54 biade
55 opening
30 56 opening

57 screw drill guide
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In Figures 12 and 14-17,

The drill

on the patient's proxinal

particul ar size and shape of tibial
af oredescri bed wbekhsa23 i bi al
hol di ng and nmani pul ating the drill
A guide sleeve 59 is generally cylindrically shaped,

a handl e 58 for

trial

a plurality of bores through bone screws can
attaching the final

Qui de sl eeve 59 preferably in

WD 96/ 25123
PCT/ US96/ 02127

ti bi al

£the5|s 64 to t
$des four (4) screw

t here can be seen screw dril
gui de 57 can be used to install a final
tibia 9 once the surgeon has deci ded upon a
i npl ant 64 based upon the use as

prosthesis 10. Drill

o

gui de
tibial pro

guid
gui de 57.
and

pl aced for
patients pro
bor

guide sleeve

57.
sthesis 64

25
e PeTamsssoathss
provi des
30

xi mal
es. A

tibia 9.

49

strai ght bore 60 tracks the ceﬁﬂral | ongi t udi nal aatraight bosei de sl eeve 59.
3 extend fromthe

A plurality of angles bores 6
| ower surface of the guide sleeve 59, all

conmon opening 65. §

adrill

the tibial

5

66 bei ng gui ded by the
60- 63 of the guide sleeve 59.

prosthesis 64 using drill

62

of the b%ge%é%?%;

| n Fi gurangled bdréler e can be seen
sur geon throeg

one

e drill
the desired bore 60-63 and driggn into one

driver

ace to the
exiting at

of the bores
ly placed in

nbldpf,mg{pﬁsgpem ngs 68 of

67. The

surgeon i nserts

a bone screw through the prep&%d hol e then pl aces common opemngqe final
sis 64 and hammrs(gmh into
e direction of arr

plastic insert 69 on the prost
using mall et 44, hamering in

10

15

20

25

30

67
68
89
70
71
72
73
74
7%
76
77
78
79
80
81
82
83
84
85
86
87
88

driver
opening
plastic insert
arrow

fin punch

pl ace

cylindrical section

blade
blade
slot

horizontal section

fiat surface

inclined cutting edge
inclined cutting edge
pointed distal end |
pointed distal end

proximal end

internally threaded bore

horizontal surface
stepped portions
stepped portions
stepped portions
stepped portions
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Figures 18-21 illustrate the all poly plastic fin punch of the 15
present invention designated generally by the nuneral 71. In Figures

1-2, fin punch 71 has a cylindrical section 72 with a pair of blades 73,
74 joined at vertical plate 93 and extending downwardly with respect

to the cenigyensiess of the cylindrical section 72. A hori zpSftsdshis®
section 76 forns a connection between the cylindrical sections 72 and

20 the pair of blades 73, 74. A generally U shaped slot 75 is positioned

bet ween the bl ade nenber 73, 74. The horizontal section
76 has a generally flat ugger surface 77.61 Each of the blades 73,
74 provides a respective clined cutting edgesteppedyrtion® 79. The cutting

edge 78 begi ns at poi ntedgpgli stal end 80 and ends to horizontal
surface 84 of section 76. The inclined cutting teppedpor%r% edge 79 begi ns at
poi nted distal end 81 of @ ade 74 and extend tvertical surface hori zont al

surface 84 of section 76. plurality of notches, or gse ped
portions 85-90 can be seeYfal ong each of the i i ng surfaces
30 78, 79 of §he Dbl ades g$, 74. VO 96‘/%@,“

PCT/ US96/ 02127 _ 50

Each of the stepped porti%hs 85, 90 includes dibialtridt peasthesist ace

91 and a horizonal surfa 92. The step porti ijned with the

size of slot 20 of trialcﬁay 11 to limt the%ﬁ%@ ut that is nade by
the fin punch 71. The pur@h 71 only goes down ttigl thgert parti cul ar 5
st epped portion or notch -90 that can be fitted,through the slot 20
dependi ng upon the width ¥ the slot 20. For JR@lStAmcoudler hunch 71

10 97A trial stem coupler
98 trial stem
99 bushing
100 head
101 bolt
15 102 threads
103 head
104 counterbore
105 distal end
106 proximal end
20 107 counterbore
108 thickened section
109 annular shoulder
110 reduced section
111 longitudinal slot
25 112 longitudinal slot
113 | stem
113A frustroconical surface
114 flat surface
115 externally threaded section
30 116 cylindrical section
117 thick annular side wali
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only goes down to the fourth notch for a size "4" tibial prep-plate 11
because the slots 20 in the trial plate 11 for_a size "4" or a given

di stance wi de. They woul d be provided as wi der slots 20 for exanple 10
on sizes "5" and "6". The slot 20 would be smaller for an over all

width for a sizgygesnspys snall er. This sizing concept al so corr gaAEd&02127
to the inplant design since the fins or blades 73, 74 get larger in width

the |l arger the size. 15 Figures 22-32 illustrate tibial trial

prosthesis 94 that can be used with g tibial prep plate tray 95.

For purposes of the enbodi nent of Fi%Jres 22-32,. gre plate tray
95 can be assuned to have the 118 sane confi gtﬁ\‘%ﬂcﬁ Structure as
tray 11 described in Figures l44g and 2. tratsverse bore

Fi gures 22-23 show generally the second enbodi nent 5%% he tibial

trial prosthesis designated gel@ally by the nuner agnmiar shipuider

trial prosthesis 94 includes rep plate or tray 9 js attached to
trial taper 96, trial stem comﬁqer 97 or 97A, and tﬁqtépﬂé?dem 98. 25
The trial taper 96 s shown getgrally in Figure 24.thi arfluldrsiderwall

96 includes a generally cylindrical bushing 99 having an enl arged
integral head portion 100. An ¥ksenbly bolt 101 can®®Bemaihtbraded section

t hrough count erbore 104 of busiyasng 99. The count er bQy b 30
shaped to retain the head 1035){)%4nbolt 101, allow nga@ﬁ?wﬁ%&'{)ﬂr eaded
section 102 to pass therethrout®® as shown in Fi gur ethitk anBulehwaly 99

WD 96/ 25123

PCT/ US96/ 02127 126 inclined frustroconical bore
10 127 transverse bore
128 annular shoulder
129 fiat surface
130 thin annular wall
131 normai axis
15 132 inclined axis
133 distal end
134 cylindrically-shaped section
135 proximal end
136 intemnally threaded bore
20 137 flat annular surface
138 flat annular surface
139 flat annular surface
F femur
210 trial prosthesis assembly
25 211 . prosthesis body
242 anterior portion
213 condylar portion
214 condylar portion
215 distal condylar portion
30 2186 distal condylar portion
217 anterior articulating surface
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51 and its enlarged head 100 are coupled to stem 113 that has a
frustroconical surface 113A thereon at the |ower distal 105 end
por.tion. 5 ' The proximal 106 end of stem 113 provides a
counterbore 107 that is sized and shaped to receive bushing 99
and the thr@?)gs?iluzs portion 102 of bolt 101. Furtherpcinisdenzizr
count er bore I'ncl udes an internally threaded section for
engagi ng the threads 102 of bolt 101 upon assenbly. The bolt head
103 can have a hexagonal Tecess, for 10 exanple, for accepting an
allen wench that inpart torque to the bol®3 101 during assenbly
to stem 113. 218 As with the tri atticulatipg surfage Fi gures 1-2, a
central opening 42 can be provided in{g The opening 92
is sized and shaped to 21% receive a reduceéa'gg%ﬁéiﬁl?% of stem 113 at
proxi mal end 106 20pereof . A t hi ckenedagidtiating surfateof stem 113
ext ends bet ween annul ar shoul der 109 and frustrqconical surface
11 3A. The thickened 221  gsection 108 can edicplating § of
| ongi tudi nal |y extending s s 111, 112 weceive the bl ades
of fin punch 71$XThus, thehtg?i al plate can havemfekhg%hﬁﬁ V-shaped sl ot as
~with the slot 20 on plate 2230of Figures 1-2. Afnem-articulating surfadee bushi ng
99, bolt 101 and stem 113 have been assenbl ed, H}gﬂ@ﬁt 20
extends away fromstem 113 and the bl ades of fi th 71 can
pass on opposites sides of 2pge trial taper 96. non-articdfating surfaceA f| at
surface 114 on stem 113 cooperates with a simlar f]|at surface of
trial stem coupler 97, 98. In Figures 25, 28, al3ntenerchamien qicm

coupler 97 is sjgown. In Figgses 29-32, a SeCO”dnéﬁ%ﬁﬂchéﬁﬁﬁ%ﬁrﬁw er
3

97A is shown that includes an angled bore. I'n Fi gures
25-28, trial stemcoupler 99 includes an ext er ndistsl) t hr eaded
smal | er di ameter section 1£6and a larger di aneﬂ&'i—articulating surface
(posterior chamfer)
227 non-articulating surface
15 _ (posterior)
228 stem
229 thickened section
(canopy)
230 guide slot
20 (lateral chamfer slot)
231 guide slot

(medial chamfer slot)

232 guide slot
25 (large wedge siot- lateral)
233 guide slot (large wedge slot-
" medial)
234 guide siot (small wedge siot-
_ lateral)
30 235 guide slot (small wedge slot-
medial)
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PCT/ US96/ 02127 N 52
cylindrical section 116 that is unthreaded. The section 116 provides a .
frustroconical bore 118 surrounded by a thick annular side wall 117
and _a thin annulywpeshees wal | 122. An annul ar shoul der 120 ext engerusesmnziz?
between the thick annular side wall 117 and the thin annul ar side wall

5 122. A transverse bore 119 extends at generally right angles to the
frustroconi cal bore 118 as shown in Figure 25. Flat surface 121 is
positioned at thin annular side wall 122. The &4t surface 121 mates
with the flat surface 114 on st 113 upon assenbl y W Blade| taper 96
and coupl er 97. 10 I n Figures - ler 97A is
shown havi ng an i nternal 237 i nclined frustroc%%le@é’y%gér@ 126. The
coupl er 97A includes an 238 external | y t hreadeapespingl | er di amet er
section 123, a larger dianeter unt hreaded cylindrical section 124
surrounded by a thick annul ar vt 15 125 and 9 annul ar wal |
130. As with the coupler 97, thaggoupler Wehdge iRt Gmall)
transverse bore 127. An annul ar_shoul der 128 ext ends between the
thick annular wall 125 and the #4k n annul ar wal | threads 130. A flat
surface 129 at thin annul ar sur e 130 cooperates wj '
corresponding flat surface 114 %‘fr?cstem 113 upon ass‘éﬂ%?{/é’%qacter(?fawedge) 20
taper 96 and the trial stem coudder 97A lower surface (of Wegigep 29.

axis 131 represents a normal a that is the .,_central
| ongi t udi nal axis of threaded é%/ ndri cal section 1?§"me%‘§933
132 is an offset axit® that is tds central |ongitudi gy axis of inclined
25 frustroconical bore 126. Th&sangl e between the ré?ipr)rral axis 131 and

247 raised portion (of lower
surface)
248 posterior section
15 249 cutting edge (of wedge)
250 anterior section
251 surface {which creates
cutting edge)
252 flat surface
20 253 flat surface
254 opening
255 | side surface
256 side surface
257 cutting edge (of femoral trial)
25 258 cutting edge (of femoral trial)
259 reference line
260 wedge insert (large)
261 cutting edge
262 osteotome track
30 263 osteotome track
264 osteotome
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the inclined axis 132 can be, for exanpl e, between about 3 and 8

degr ees. In Figures 31-32,_the trial stem98. Trial
stem 98 includes a 30 lower frustroconically-shaped distal end 133, a
generally cylindrically- shaped el ongated section 134, and a

thi ckened pyydsBiazend portion WO 96/ 25123 PCT/US96/02127

PCT/ US96/ 02127 53

135. The proximal end portion provides an internally threaded bore

136 that can forma connection with either _the externally threaded
section 115 of trial stem coupler 97 or t K& ext ernal | y threaded section
123 of trial coupler 97A. 2§$on assenbly, the fleptedd®M8l ar surface 137

5 of proximl end porti 35 mates with the at annul ar surface 138 of
trial coupler 97 or the fl annul ar surface 139 of trial coupler 97A

In Figures 33-43, there caB6de seen the prefer rsmt enbodi ment of
the apparatus of the prese i nvention, desi gnzi8 the nurreral 10

210 in Figures 36-37 and . Trial fenoral pr

includes fenorag prosthesigggpody 211 that is af ds@@rhpaﬁ,@cmﬁgents
distal femur during knee replacement surgery. Body 211 includes an

anterior portion 212, a pair of posterior condyﬁl@r port| ons 213, 214 and
a pair of distal condyl ar tions 215, 216. The
anterior portion 212 has amnt erior articulati ng sur aacrgfeﬁiz}mng

The posterior condylar portions have posterior shtndyl ar articul ating

10 Because many varying and different embodiments may be
made within the scope of the inventive concept herein taught, and
because many modifications may be made in the embodiments
herein detailed in accordance with the descriptive requirement of the
law, it is to be understood that the details herein are to be interpreted

15 asillustrative and not in a limiting sense.
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surfaces 218, 219. The distal condylar es 215, 216 have

respective distal condyl ar “'m ' faces 220, 221. A vertical 20
liné 222 extends from ante 'lmmﬂxmlﬂm surface 217 towards distal
condyl ar articulating surfatest 220, n22%. e line 222 is a reference

line that is woadrsrasconbi nation with a simlar reference narscruseéo2127
tibial trial prosthesis. The surgeon rotates the tibial trial prosthesis
tray until a corresponding mark on the tibial trial prosthesis tray lines
25 up with the line 222 on the fenoral trigl prosthesis. These alignnent

| i nes such as 222 are preferably positioned urin? manuf acture to

maxi m ze articul ati ng contact between a fe I al prosthesis 210
and a trial fenoral prosthesis. Once the desired | ocations for the trial

conponents are determ ned, the final inplant conponents are pl aced 30

in the same positiong. A trial knegCpsthesis zemprising at least

PCT/ US96/ 02127 _ " . 54

As shown in Figures 35 an@)ﬁfm?'l%mﬂ%rgfmg'% body 211 provi des a

nunber of non-art$cul ati n) adivlabtriabprostBesia Raving aperiphéry with an open
articulating surfaces 223-227 include an anterior flat non-articul ating
surface 223, a flat 8ndedgocketatihe peARheNY.ng surface 225, a flat posterior

5 non-arti,cul ating surf aGeaRadedbindniblbingthe SiAgiaFiial\ABsfiedic ahls 2 | N0

surface 224, 226. The surface 226 Is an anterior non-articulatin

chanfer surface. Thetibjahttislprosthesis eelativatmone ahethérat i ng posteri or

chanfer surface. 10 A stem 228 extends from surface 225
upwardly along a vertical line that is generally parallel to the
pl ane of surfacetd 22Z. anAltrizl Rnee prosthesis as claimed in claim 1 comprising:

a) afemoral trial prosthesis;
b) a tibial trial prosthesis having a periphery with an open ended
socket at the periphery;
c) a handie for manipulating the femoral trial prosthesis and
15 tibial trial prosthesis relative to one ancther; and
d) said handle being slideably attachable to the tibial trial
prostheses at the socket, said handle comprising in part a tab
member that closely fits within the socket of the tibial trial prosthesis,
and wherein the tab member and sacket are correspondly sized and
20 shaped.

3.  Atrial knee prosthesis as claimed in claim 1 for articulating with
a patient's femoral condylar articulating surface comprising;
a) a tibial trial prosthesis that includes a metallic trial tibial tray
25  with a stem that fits the patient's intramedaullary canal and a plastic
articular insert that is connectable to the tray, the insert having an
articulating surface for receiving and articulating with a patient's
correspondingly shaped femoral condylar articulating surface;
b) a handle for manipulating the trial tibial prosthesis, said
30 handle having means for forming a detachable connection with thé
tibial trial prosthesis;
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Stem 228 can be provided in differemt—angtes of val gus. An angul at ed

t hi ckened section 229 ex 8 to non-articulating
surface 223, functioni ng ﬂ ﬁ” g'mm!lf nt to anterior portion 2127 1n
15 the vicinity of severd& guides 30- 235. The

cutting bl adpeaiiage sl ots.act as cutting guides 230-235 acpcruseen2127 A
cut'ting guides for a saw bl ade 236 (or osteotone) used in cutting

the patient s distal fermur (See Figure 44) to receive a trial wedge 20
insert designated by the nunmeral 240 in Fi7gure 36. Insert 240 can be
secured to the medial or the lateral sidd%f non-articul ating surface

225 using a bolt or scY saidlibial triat prosthesisand said handiebeing raaticraily

openi ngs that ¢ hr DyBE oBeRes HkepEoactif of Ph ferel B Sutpons, s
for exanple. forenablungasurgeilih(o oéallhelﬁahdleab selebﬁ\immioﬂﬂh6| ots 230-235
I nclude a pluralit pIurallt of lateral

sl ot s and
slots. The slots 1'%‘9'1"’3?'«5'35'3 lnadesueq)opmﬁgmoy 95!1’%'#&1343 ots that are

copl anar with 5he &t aftitulating 3GHadaowWn in Figure 35. The slots 232
and 234 are par aII to orﬁ O ot her and to surface 225 as shown

in Figures 35 and 36. Surfaces WO 96/ 25123
PCT/ US96/ 02127

755, 335 are. par afit el AfIEIENSs prosthesis.as caimed in dain 1 for gitachmentBa, . ;o
surfaces are desi gamm'dlmgMd&iﬁ@madjdiﬁﬁepﬁbanémsﬁmérywhbm.

guide slots are desi gn)at etl('jial%%ag t?ﬁember ﬁawng meaﬁs for attaching the prep
10 member to a long bone adjacent the patient's knee joint, the prep
member providing a trial articulating surface;
b) an elongated trial stem that fits the patient's long bone
intramedullary canal;
c) a trial stem taper that is removably attachable to the prep
15 plate member; and
d) a trial stem coupler that forms a connection between the trial
stem taper and the trial stem, said coupler comprising a smaller
diameter section adapted to form a connection with the trial stem and
a larger diameter section adapted to form a connection with the trial
20 stem taper, said larger diameter section providing a shaped
connecting surface that forms a connection with a correspondingly-
shaped connecting surface of the trial stem taper.

5.  Atrial knee prosthesis as claimed in claim 1 wherein the tibial
25 ftrial prosthesis comprises:
a) a prep plate tray;
b) an elongated trial stem;
¢) a trial stem taper that is attachable to the prep plate tray; and
d) a trial stem coupler that forms a connection between the trial
30 stem taper and the trial stem, said coupier comprising a smaller
diameter section adapted to form a connection with the trial stem and
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5 In Figures 43 and 45-Mn nore particularly the
construction of a first wedge UM The wetge insert 240 has an

anterior section 250 and a pos v IW// r/ 8. The anterior section
250 i ncludes an upper surface 242 "and aa urface 243. The

upper and | ower e béiiss 242, 243 are generally planar and par ab&pusssn21220
to one another. However, the |ower surface 243 can have a

peri pheral raised portion 247 that can be used to engage a simlarly
shaped troth provided on surface 225 of trial Erost hesi s body 211.

The | ower surface 243 of anterior section 250 A8s a pin 245 that 15 is
cylindrically shaped asaiasger diameteysectionadapied to fommaeonnegtionwithathe trial

i gure a3, o Ped OPeN! Nteftiint s istgdrrdaetst ecBibrdAdng B30EORLT Do, o
248 that carries a ééhnectinig surface diaat fOrts 4 borinectior wititla icorrespondinglyt he

patients distal femur F durin | acenment of the tial prosthesis
when wedges are to be ugl@g:.edsurfaceofuthepr& ®PeGection 248 has a plurality
of flat surfaces 2515253, as shown in Figure 43. Additionally,
the posterior section 248 provides flat side surfaces 255, 256.

The anterior section 258 ha@striaﬂ_maccﬂmstbeﬁs as chinedsiordaimd . vberein thettrials
R AN A - P AL
Sinmilarly, the surface 252 #)fawkilpsthesisrtiodyhdving agiistaratidufating surface and
parallel to the posterior chanfer _surf ace 226 of the trial ar ost hesi s
body 211 upon assenbl y.a Proximgj non-articulating surface, said articulating s rface inciuding
10 medial and lateral condylar portions;
b) a stem member that extends from the non-articulating
surface;
c) a trial insert that is connectable to the trial prosthesis body at
the non-articulating surface on either the medial or lateral side of the
15 ftrial prosthesis;
d) a cutting surface for cutting the patient's distal femur during a
placement of the trial prosthesis body on the patient's distal femur.

| 7. Atrial knee prosthesis as claimed in claim 1, wherein the trial
20 femoral prosthesis comprises:
 a) a trial prosthesis body having a distal articulating surface and
a proximal non-articulating surface, said articulating surface including
medial and lateral condylar portions, said distal non-articulating
surface including a plurality of fiat intersecting surfaces that include
25 distal, anterior chamfer and posterior chamfer surface;

b) a wedge trial insert that is connectable to the trial prosthesis
body at the proximal non-articulating surface and extending toward
the anterior and posterior chamfer surfaces;

¢) a plurality of cutting guide slots that extend through the trial

30 body, each slot communicating with the articulating surface and the
non-articulating surface.
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56 Asvmththe cuttin ed 90f t he wedge 240, the trial
pr Qst hesi's body 211 can prowmmuﬂﬂ E yI ar cutting edges

257, 258 associated with the 213, 214, as shown in

Fi gures 36 ,@B(;‘Agllﬁnd/or an ant eri or cutt| ng edge 261 assoqmmﬁz-h

5 -anterior portron 212 as shown in Figures 34-35. These cutting edges
257, 258, and 261 help trimbone fromthe patient's distal fermur in a
revi si on case when the surgeon is applying the trial prosthesis body

211 to the distal fenur after a previousl 9 npl anted prosthesis has

been renoved. 10 In Figure 44, the surgeon' s saw bl ade
236 is shown tracking the e Io S, 230- 235.

This allows the supgeoa‘q{'%”‘t"ﬁﬁmhes'sasga'ﬁﬁﬁ Stta 1 &"lne such as
the line of cut indérhefapprosthesis compriseBenatically as 259 | n Fi gure 43. _
15 In Figure 47, the wedge insert 260 is thicker than the

i nsert of Fi 8k .aetnaleprostheslmaomatyma distal prtisulating sufage afdne from a
di stal fenur ,.ggF

Figure 44, the sur aep roxnﬁwapﬂort thkﬂlmn&ﬁ?sdﬁ qﬁéﬁ@ ﬁml' ;c‘%tq ?‘?Q‘gx@w de sl ot

234 or 235 (see Fi gtedmlmy! lateral cGiilylar podions, sald:pmmmdl aes—attm:ntatmg bei ng

renoved and t herefor the Iy select .a . we insert
240. However, if tﬁ@ﬁg‘iﬁ ggHﬁnaérpgur@Btyofﬂat|Mersec+ Chj hat € the
surgeon woul d sel eqtstéﬁmeﬂﬁrtahaﬁzmndq;osteﬁbrchamfersurfacaEZ or 233 as shown
in Figures 34 and 44. In this case, the sur&e woul d sel ect the

t hi cker wedge insert 2Bba trialingesithat isgo todhe frial pmthe:sr%hoduta&er t han
t hi ckne theshn Fi gure
' SS, 16 "SHd pro gﬁ%ngalgoaﬁtgﬁ[aﬁﬁfs{nﬁ&eﬁiggernendmg along a path I gures

48 -50 show an alternate 0 of the
present invention. siamlngtbmeeammteﬁmrgamemst&ﬂmrcﬁmnfprwﬁabes t he

S L Prosthest o BOdbhy kb s DR B RS Ba gl .2
The body 211 shownpody BloBy adime4fat-extshds albnganltrshioritd Postenstling, euth,
slot communicating with the articulating surface and the non-
16  articulating surface; and |
d) each of said cutting guide slots comprised of parallel flat
surface that each define a plane.

9, A tibiai cutting instrument for preparing a patient's proximal
20 tibia to receive a trial knee prosthesis as claimed in claim 1
comprises:
a) cutting block means for preparing the proximal tibia with a
transverse surgical cut;
b) trial prosthesis means that can be surgically implanted to
25 the proximal tibia, said prosthesis including piurality of trays of
different sizes, a plurality of stems of different sizes that are each
connectable to a piurality of the trays and a piurality of plastic liners
that fit the trays; and
¢) means, forming a connection with the plastic liner, for
30 rotating the prothesis means after implantation.
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ggg/ ;J?QSV{ '(t)ﬁltzze enbodi ment of Hlmmmu"”muu"h n the enbodi mant of

Figures 48 - 50, an enlarged track® 262, "263 i§ provided respectively

for each condyl g¥o swpisiison 213, 214. The tracks 262. 263 are geneCrEU$9e02127
rectangular in a cross section as shown in Figure 50. This rectangular

5 cross section allows an ost‘eotoma such as 264, 265 to be used to

shave bone tissue fromthe patient's distal femur in a chanfer cut

fashion. The non-articulatin g surface 226 of tHB prosthesis body 211
forms a portion of the Pack W%@P‘%ﬂﬁ“ﬁﬁma@é@@@ﬂ@éﬂmﬂﬁﬁ

266 forns one side port f &ﬁ#
10 forns an opposing si Qggor i on é snstbars;%l%}riegéagfa 3%&5rl'ﬁg use,

t he surgeon can use eithtapsoﬁt eotonme 264 or 265 with either track

262 or 263respect|velytos bonet| ue fromt tient' j st al
f emur . 15 I n thea PH‘“@% ‘ﬁ.s&{ﬂ‘@é"@i 08%%33?2@?? gﬁgﬁt' ed

general ly by 5 tfagnipuner al 268 a trial prosthesis body 211 is shown
havi ng the same overall construction as that of the preferred
enbodi ment , provi di bigfiting afemerabtriahprosthesis ta the surgically pepageshdy | ar

portions 213, 214, cistlteinit he3hmaie ek bbilcis MRl e a0 2

plurality of flat ating“surfaces .
I n the enbodi nent of F|gurfamahﬂanon-amculahngss.;rfanbmatlﬁaahepamhm 268
i ncl udes nedi al and | at gral steri.or ) chanfer cutting slots 269,
270. In the enbodi nent iag rgjgal cuts; t he surgeon can use

ei ther of the postefgor chand)efonfingta t%&é&b%u?&?the patient's proxirfiat fitsta;t r ack a
saw bl ade during a trinm ng of the patient's distal fenur

d) placing a tibial trial prosthesis on the patient's proximal tibia,
said tibial trial prosthesis including a tibial stem that fits the patient's
intramedullary canal, a metallic tibial tray, and a plastic trial insert that
fits the tibial tray said plastic insert having a tibial articulating surface

16 that articulates with the femoral articulating surface;

e) placing the femoral articulating surface against the tibial
articulating surface during the surgicat;

f) moving the patient's tibia through a range of motion during
which the femoral and tibial articulating surfaces articulate with each

20 other;

g) rotating the tibial triai prosthesis about its stem with an
instrument that engages the plastic insert so that the instrument can
be used to remove the plastic insert for replacement with another
insert of a different size;

25 h) wherein articulation of the femoral trial prosthesis and tibial -
trial prosthesis in step "g" can be cbserved by the surgeon during the
surgical procedure when:

1) the patient's tibia is moved through a range of motion
relative to the patient's femur; and

30 2) the trial tibial prosthesis is moved into different rotational
trial positions. |
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25 at the non-arti surface ZGE As with the slots 230 - 235, the

posterior chanfer cuff i m\m 0_are spaced apart Each
posterior chanfer sl ot \“@ bet ween an articul ating
()

surface 215, 216 (and orkarti &ul ati ng surfaces 225, 226), 30

The fol l owwgekatibe |ists the parts nunbers and parts PCT/USY6/62127 Pt i oNns
as used herein and in the drawi ngs attached hereto. WO 96/ 25123
PCT/ US96/ 02127 _ 58

PARTS LI ST Part Nunber Descri ption 5

6 f emur 7 7

di stal femnur tibia

9 9A

Libial alignment mb An%lﬂi&' &%pkhﬁﬂgazgnee implant that includes Cibi al

al i gnment mark oorrespondmg femoraliand tibial knee prosthesis componentsiusinga ost hesi s

gtl em trial knefé)tras%esis as claimed in claim 1 cqlrrﬁg@m the stpps of: 13A
under si de 5 a) formikg a plurality of surgical cuts on the petiefit ©distal
femur; '

b) fitting a femoral trial prosthesis to the surgically prepared
distal femur, the trial prosthesis having a femoral articulating surface;

c) forming a transverse cut on the patient's proximal tibia;

10 d) building a tibial trial prosthesis for placement on the
patient’s proximal tibia, said tibial trial prosthesis being constructed
from a plurality of trays, stems and inserts including a selected tibial
stem that fits the patient's intramedullary canal, a selected metallic
tibial tray, and a selected plastic trial insert having a tibial articulating

16 surface;

e) placing the trial tibial prosthesis on the patient's proximal
tibia;

f) placing the femoral articulating surface against the tibial
articulating surface;

20 g) attaching a lever to the plastic insert;

h) moving the patient's tibia through a range of motion during
which the trial femoral and trial tibial articulating surfaces articulate
with each other;

i) rotating the tibial trial prosthesis about its stem so that

25 articulation of the femoral trial prosthesis and tibial triai prosthesis can
be obtained by the surgeon during the surgical procedure when:

1) the patient’s tibia is moved through a range of motion; and

2) the trial tibial prosthesis is moved into different rotational
trial positions.
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15 arr ow 16

upper surface 17 | ower surface
20 - 18 peri phery 18A
insert alignnment mark iz 18B i nsert
al i gnnment 19 r oy 9'3}39;3 der
portion hﬁb‘&ssnsxn 20 V- shapedag?g?s

21 ' openi ng 22

appendage 23 appendage

24 ' angl ed openi ng 25

angl ed openi ng 30 26 //Z5 bone spi ke

27 arrow WD 96/ 25123

PCT/ US96/ 0212F 2/

28
concavity
31

shoul der
34

di stal end
37
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38 sl ot 39

shoul der , 40 surface

41 - surface 15 42

openi ng 43 fin punch

44 WO 96/25123 mal | et 45

triral fenoral prosthesis 45A PCT/uSo602127

al i gnnent |ine 20 . 46 condyl ar

articul ating surface 47 condyl ar
articul ating surface rear
surface 49 29%5 cukti ng gui de surface
50 cutting guide surface 257 51

V- shaped recess 52 0 IF <G gical cut

53 surgi cal cut ~a 454 .
bl ade 4 ° 56
openi ng ' ' gui de-

WD 96/ 25123 US96/ 02127
60 59
gui de sl eeve ht bore

61

§  FIG. 10
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5 62 angl ed bore 63

angl ed bore 64 ti bial prosthesis
65 - common openi ng 68
drill 10 87 _ driver
68 . wooensizs openi ng 69 PCT/US96/02127
pl astic insert 70 , arr ow
71 fin punch 15 72
cylindrical section 73 bl ade
74 bl ade 75
sl ot 76 3//5 hori zontal section 20
77 flat surface 78
inclined cutting edge 79 i nclined
cutting edge 80 poi nted distal end
81 poi nted ditstal end & 25 82
proxi mal end SR ¢ ; i internally threaded -
bore 84 ! 7] horizontal surface
85 st epped gortions B _ 86
st epped portions 30 - 87 V0 st epped
portions 88 - )\ Sstepped portions
WD 96/ 25123 1 3 X PCT/ US96/ 02127
%A # A -26
oy 47
7 N =
i =
13 B L—16
1 71 ] Ty
z S /GA 2 / ,"\
' g
9

(/G 108

SUBSTITUTE SHEET (RULE 26)



61 89 st opped portions

90 __ , st epped portions 91

vertical surface 92 " "hori Zonta

surface 5 93 -vertical plate

94 tibial trial prosthesis :

prep pl at e traymsl” _ 96 P 896{02![ aper
97 “trial stem coupler 10 97A .

trial stem coupler : 98 trial stem
99 bushi ng 100

head 101 4//5 bolt 15 102

t hr eads 103 head

104 ‘ count er bor g 105

di stal end : € proxi mal end 20
107 =~ CQ nteraore 108

t hi ckened sectio : N 109 - annul ar

shoul der 33 oo/ reduced section

111 4 /dlnal sl ot 25 112

| ongi tudi nal sld ' 113 stem

113A frustroconi cal surface 114

flat surface 115 externally

t hreaded secti ¢ 116 cylindrical
section y t hi ck annul ar si de wal

ey o

LA
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62 118 frustroconi cal bore
119- transver se bore 120
annul ar shoul der 121 flat surface
5 _ wbddns123 thin annular side “WRhhuseen2127
123 externally threaded section
124 ~cylindrical section 125
t hi ck annul ar wal | 126 i ncl i ned
frustroconi cal bore 10 1
transverse bore 128:%Zﬂ5 annul ar -
shoul der 129 flat surface
130 thin annul ar wal | 131
normal axis 15 ’13 i nclined axis
133 : ; ff;~"" d . 134
cylindrically-shap i dq%;;/ ‘\\ 135 .
proxi mal end ' Wf!“ 36 internal ly
t hr eaded bore E Jﬁ?-‘ 3N _ flat annul ar
surface !-fuss’ RS flat annul ar surface
139 . I F At anafl ar_sur face o, F
f emur ;2&01’ \*_4,/49? trial prost g
assenbl y 25 1F 2N pr ost hg€i s#body
212 i 117 anheN Ok} portion
Condy| ar port i o I. iy : g \\\ 214 Ondyl ar
portion i1 208 /" condyl ar
portion e

iy 58

/G /7

£/G. /6
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30 216 di stal- condyl ar portion

217 anterior articulating surface Ww
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10 Because many varying and different enbodi nents may be
made within the scope of the jnventive concept herein taught, and

because many nodifications nay be made in the enbodi nments herei n
detailed in accordance with the descriptive requirenment of the

law, it is wosekgsigderstood that the details herein are to \ reted
15 as illustrative and not in a liniting sense. V\&Eg@?%%
PCT/ US96/ 02127 _ 66
CLAI M5 1. A trial knee prosthesis conprising at |east
(a) a fenoral trial prosthesis g'i (b) a tibial trial
prosthesis having a periphery with r//épen ended socket at the
peri phery. (c) a handle for manipulating the fenoral trial
prost hesi s and tibial trial prosthesis relative to one another.
10 2. Atrial knee prosthesi claimed in claim21 conprising:
a) a fenoral trial prosthey@fé‘_ ‘_5’5 b) a tibial trial prosthesis
havi ng a periphery with am opem emdedt— socket at the periphery;
c) a handle for manipulating the fenoral trial prosthesis and 15
tibial trial prosthesis relajg¥s to one another; and : d)
sai d handl e being slideably ,__!fa able t Zibial trial
prostheses at the socket, ggl‘d handl eyConprising in part a tab
)]
228
N Y. ¥
T ]
) 2/9
744 ad
i N4
2/8 /
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menber that closely fits within the socket of the tibial trial prosthesis,

and_wherein the tab nenber and socket are correspondly sized and 20
shaped. 3. Atrial knee prosthesis as clainmed in claim1 for
articulating with "a patients fenoral condylar articulating
surface conwbiosn€igs a) a tibial trial prostpggfisded2iat

I ficl udes a netallic trial tibial tray 25 wth a stemthat fits the
patient's intramedul | ary canal and a plastic articular insert

that is connectable to the tray, the insert having an

articul ating surface for rece|V|ng and artlculatlng with a patient's
correspondi ngly shaped fepng condy'@yiirtlculatlng surface;

b) a handle for nanipu ng th ial tibial esis, said 30
handl e havi ng neans fc g§

tibial trial ~
PCT/ US96/ Q
c) said 1241
novabl e t ogey

x9ting surfacgaﬁe

f or enablino‘ ‘,’ j-5|t|on th
trial tibial .La; I
5 fenoral ﬂ&

prost hesi s
| ong bone d
a) atrial

FIG 38 fl5..59
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10 nmenber to a |long bone adjacent the patient's knee joint, the prep

menber_providing a trial articulating surface; _ b) an
el ongated trial stemthat fits the patient's | ong bone
i ntramedul | ary canal ; c) atrial stemtaper that is
renovabl y atweokasize to the prep 15 pl ate menber; and pcTUS9602127 d)

attial stemcoupler that forns a connection between the trial

stemtaper and the trial stem said coupler conprising a snaller

di aneter section adapted to forma connection with the trial stem and

a larger dianeter section adapted to'zﬁﬁgma connection with the trial 20
stem taper, said |arger dianmeter sect provi di ng a shaped

connecting surface that forns a connection with a correspondingly-

shaped connecting surface of the trial stemtaper. 5. Atria
knee prosthesis as clainmed in claim1 wherein the tibial 25 trial

prost hesi s conpri ses:

b) an elongated trial stem ) 35/1 that is
\d) trial stem

coupler that fornms a connecti on{ bg ) b {0 stemtaper and the

attachable to the prep plate trg

trial stem said coupler conpri$i r section
adapted to forma connection w ty WO 96/ 25123
PCT/ US96/ 02127 68

| A '5@""" ~— -
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connecting surface that forns a connection with a correspondingly-

shaped surface of the trial stemtaper. 5 6. Atrial knee
prosthesis as clained in claim1, wherein the trial Fenoral
prosthesis conpri ses: a) atrial prosthesis body having a
di stal articuwebéggasurface and a proxi mal non-ar '
surface, said articulating surface including P 10 nedia?bgﬁﬁa%g?gra
condyl ar portions; _ b) a stem nenber that extends fromthe
non-articul ating surface; c) atrial insert that
I's connectable to the trial prosthesis pody at t he
non-articulating surface on either t he/t al or lateral side of the

15 trial prosthesis; a cutting surface for cutting the
patients distal fenur during a pl acenent of the trial prosthesis
body -on the patients distal fenur. 237 7. Atrial knee prosthesis
as clainmed in claiml1, wherein the t I 20 fenoral prosthesis
conpri ses: a) 24yl all prosthesis body having a distal
articul ating surface and a Jproxi mal non-articul ati ng surface,
said articulating surface including medi al and | ateral condyl ar

portions, said distal non-articul PP surface including a
plurality of flat intersecting sur}jacgs that include 25 di stal,
anterior chanfer and post eig inf ej surface; b) a wedge
trial insert that is conn C e trial prosthesis body at
the proxi mal non-articul ating ndi ng toward t he
anterior and posterior chanf efy c) a plurality of
cutting guide slots that.ﬁf 30 body, each sl ot
comuni cating with the 5? I C
non-articul ati ng surface,

’ 255
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WD 96/ 25123

PCT/ US96/ 02127 : 69

8. —ATTial knee prosthesis as clainmed in claim1l wherein the trial
fehoral prosthesis conprises: a) atrial prosthesis body
havi ng a di i{(ﬁl’ &iculating surface and 5 a proxi rtTUS96/02127
non-arti cul ﬁgﬁgurface, said articulating surface including

medi al and | ateral condylar portions, said proximl non-articul ating
surface including a plurality of flat intersecting surfaces that include
distal, anterior chanfer and posterior ,chanfer surfaces;

b) atrial insert that is connectabléﬁﬁ%fi:he trial prosthesis body at

10 the proxinmal non-articulating surface and extendi ng al ong a path
spanni ng between the anterior and posterior chanfer surfaces;

c) a plurality of cutting guide slots that extend through the trial

body along a line that extend | ong an anterior to posterior |ine, each
sl ot communi cating with the 'gg | ati ng pfscg/gnd the non- 15
articul ating surface; anq%§

sl ots conprised of paral

2//t hat _ea34 define a
£ 4_f£f preparing a

pl ane. 9. oa | oIt DT .
patient's proxi mal 2 4= -0 A CE TN 0 goes-Pr ost hesi s as
clainmed in claim1 2 cofrprd ses: fiie A a) cutting bl ock

brxioall (i bita ‘Wit h g »" t verse surgi cal
_{r.i_-al'_{m.t'he‘s? s r,ﬁ:‘4 hatzat:%rf’p%gssur gically
4 r.'f??(i.ngl'éfi.bi',q,-'s_ai,d pst hesi s i ncl udi ng

e si.zZffs/a_ppyupnl ity of stenms of
'ﬂ- e to a plurality of the
3 that fit the trays; and
(.‘»S' wi'th.t’he:pl astj i ner, for 30
ter i nphantat |

means for preparing the
cut ;

inmplanted to 2/3;5?/4t
plurality of trays of
different sizes that ars-
trays and a plurality”of
c) means, form ngZﬁépgﬁ

rotating the prothesi’s neans

256 ,y5
237
247
247 .
26
25
255
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WD 96/ 25123

PCT/ US96/ 02127 . ) 70
10., A nethod of inplanting a fenoral and tibial knee prosthesis,
using a trial knee prosthesis as clained in claim21 conprising the

steps of:  woesmsi23 ' a) formng a plurality of surgpepussatefzyon the
patti ent' s di st al 5 fenmur, b) fitting a fenoral
trial prosthesis to the surgically prepared distal femur, the
fermoral trial prosthesis having a fenoral articulating surface
and a non-articulating surface that fi}é,éhe patient's distal

femur at the surgical cuts; 4/ c) formng a transverse cut
on the patient's proximal tibia,; d) placing a tibial
trial prosthesis on the patient's proxinmal tibia, said tibial

trial prosthesis including a tibial stemthat fits the patient's
intramedul l ary canal, a netallic tibial tray, and a plastic trial insert
t hat fits the tibial tray said plastic insert having a tibial
articul ating surface 15 hat articulates with the fenoral

articul ati ng surface; zp)fci ng the fenoral

articul ating surface again articulating surface
during the surgical; f) nmoving the patient's tibia
through a range of notion which the f | 28 tibial
articulating surfaces art o 1l 20 -orET,

g) rotating the tibial tri— Ay fXs about its stemwi th an

i nstrunent that engages t g5 \ so—that the £/t runent can
be used to renove the pl akj M s wi t h anot her

insert of a diffg@At—stzg JWwherein articul ation of
the fenoral tria | IS 1

—l
OSTEOTOME g = 234 osTEOTOME
/S = e Ny "
2t \265
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surgi cal procedure when: - 1) the patient's tibia is noved

through a range of nmotion relative to the patients fenmur; and
30 2) the trial tibial prosthesis is noved into different
rotati onal trial positions.

SUBSTI TUTE SkibghstBULE 26) WO 96/ 25123 PCT/US96/02127
PCY/ US96/ 02127 71

11. A net hod of inplanting a knee inplant that includes
corresponding fenoral and tibial knee prosthesis conmponents using a

trial knee prosthesis as clainmed in clai,m1 conprising the steps of: 5
a) formng a plurality of surgical c n the patient's distal

fermur; b) fitting a fenoral trial prosthesis to the
surgically prepared . distal femur, the trial prosthesis having a
femoral articulating surface; c) formng a transverse cut
on the patients proximl tibia; 10 d) building a tibial tria
prosthesis for placenent on the : patients proximl tibia, said
tibial trial prosthesis being constructed froma plurality of
trays, stens and inserts includims, a selected tibjal | stem t hat
fits the patient's intranmedull : el Bdzed metal lic

tibial tray, and a selected pf
articul ating 15

7
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1

Rtmp copy, A

- e) placing the tr| al tibial prosthesis on the”patient's proxinal -+
tibia; f). placing the fempral articulating surface agagRst
articulating surface; 20

the'tlblar
“lever to the plastig insert;
t hr'ough a range of rmotion dur| ng

g) attachi g a

aﬁg%bl a

h) noving the ./m ‘:
which the trial At
OBEREY ORGANIZATION Wi t h o\

tri-al tibial arPCW ating. smm%\g other,
i) rotating the tihbidl trial ﬁrost hes| . about. its stem so t hat
articulath ATIONAL ARRIICH S?OE‘W%FB&HEM
can - | (51) Internatiolint Psidnt Chassiileatioh §: t he surjgeo 1ﬂwﬁ;b&w&a&, procavmmsna
when: | . AGIF 1) fhe patientassjtibiais noved through a range of
mot i or]; and.- 2) t he {t ri 3 infepyptignal BuhljeationDiates | 22 Mgy P96 (33.05.96)
di fferfent rotational tria oslI{t 1 ons. .
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. {57) Abstract

A trigl knee prosthesis suitable for use in knee joint replacement surgery and
for revising a previously implanted total knee implant. The trial knee prosthesis
comprises at least a trial tibial prosthesis and a trial femoral prosthesis. There is
also provided a method for implanting a femoral and a tibial knee prosthesis and
instruments for surgically implanting the femoral and tibial prosthesis component
using the trial knee as disclosed.




