A PCSI TI ONI NG GUI DE AND A BONE CUTTI NG GUI DE SYSTEM FI ELD OF | NVENTI ON Thi s
invention relates to a positioning guide. This invention relates also to a
bone cut twogoguisa®3syst em i ncl udi ng the positioni ng gui @I/ IBENo/R899 N
guiding the cutting of a predeterm ned joint bone of a human patient during
a joint replacenent surgical procedure during which a prosthetic conponent
is fitted to the joint. In this specification the term"predeterm ned joint
bone" of a human patient shall be interpreted to nean a joint bone sel ected
fromthe group conprising: an acetablar bone, a head of a femur bone, a
head of a hunerus bone, and a gl enoid bone. SUMMARY OF | NVENTI ON Accordi ng
to a first aspect of the invention, there is provided a positioning guide
for use with a bone cutting guide assenbly for use in a joint replacenent
surgical procedure for guiding the cutting of at |east one prosthetic joint
| ocating face in a region of a predeterm ned joint bone of a human patient,
fromwhich a portion of bone is to be renoved, thereby to allow for the
secure fitnent of a prosthetic joint to said bone in a predeterm ned
orientation which approxi mates the anatom cal normality of said joint bone,
t he bone cutting guide assenbly including a bone cutting guide having at

| eastone cutter guide formation for guiding a cutter for cutting said
prosthetic joint |locating face in said region of said joint bone; and guide
nounting neans to which the bone cutting guide is rel easably nounted for

rel easably nounting the bone cutting guide to said joint bone, the

posi tioning guide including a bone nmounting structure in the formof a
nmoul di ng which is constructed from anatom cal data obtained of said region
of said joint bone so as to define conplenentary |ocating formations which
correspond to anatom cal formations of said region of said joint bone,
thereby to provA®DHSIPIONING GEME AND ABONE CUTITING lGUBESSTTEMY Structure to
said region of said joint bone, the bone nounting structure having at |east
one cutting guide locating formation to which the bone cutting

FIELD OF INVENTION

This invention relates to a positioning guide. This invention relates also to a bone
cutting guide system including the positioning guide, for use in guiding the cutting of
a predetermined joint bone of a human patient during a joint replacement surgical
procedure during which a prosthetic component is fitted to the joint. In this
specification the term “predetermined joint bone” of a human patient shall be
interpreted to mean a joint bone selected from the group comprising: an acetablar
bone, a head of a femur bone, a head of a humerus bone, and a glenoid bone.

SUMMARY OF INVENTION

According to a first aspect of the invention, there is provided a positioning guide for
use with a bone cutting guide assembly for use in a joint replacement surgical
procedure for guiding the cutting of at least one prosthetic joint locating face in a region
of a predetermined joint bone of a human patient, from which a portion of bone is to be
removed, thereby to allow for the secure fitment of a prosthetic joint to said bone in a
predetermined orientation which approximates the anatomical normality of said joint
bone, the bone cutting guide assembly including a bone cutting guide having at least



gui de of the bone cutting guide assenbly is releasably nmounted, in use, for
positioning the bone cutting guide, relative to said joint bone in an

ar rangenewo 2otversei2a t he cutter guide formation of the beo®/iBuio/n3zgIgui de is
| ocated in a predeterm ned position relative to said joint bone so as to
facilitate the cutting of said prosthetic joint locating face in said joint
bone thereby to provide for the fitnment of the prosthetic joint thereto.
The cutting guide locating formation may be in the formof a guide passage
defined through the nmoul ding. The cutting guide |locating formati on nay be
in the formof an attachment post projecting froman external side of the
nmoul di ng. According to a second aspect of the invention, there is provided
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fitment odidpilieaéhetic joint to said bone in a predetermned orientation
whi ch approxi nmates the anatonical nornality of said joint bone, the bone

cutting guide systemincluding:a bone cutting guide assenbly including: a)
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guide of the bone cutting guide assembly is releasably mounted, in use, for posmonlng

the bone cutting guide, relative to said joint bone in an arrangement wherein the cutter

guide formation of the bone cutting guide is located in a predetermined position relative

to said joint bone so as to facilitate the cutting of said prosthetic joint locating face in

said joint bone thereby to provide for the fitment of the prosthetic joint thereto.

The cutting guide locating formation may be in the form of a guide passage defined
through the moulding.

The cutting guide locating formation may be in the form of an attachment post
projecting from an external side of the moulding.

According to a second aspect of the invention, there is provided a bone cutting guide
system for use in a joint replacement surgical procedure for guiding the cutting of at
least one prosthetic joint locating face in a region of a predetermined joint bone of a
human patient, from which a portion of bone is to be removed, thereby to allow for the
secure fitment of a prosthetic joint to said bone in a predetermined orientation which
approximates the anatomical normality of said joint bone, the bone cutting guide

system including:



gui de being configured to permt renoval of the guide nounting neans and
the positioning guide while the bone cutting guide remains fixedly secured
to the bowe,2otihesoeBy t o ensure the undi sturbed attachnmercTaB2uibves2Bone
cutting guide to the bone at the pred@term ned position relative to the
bone when the positioning guide and the guide nounting nmeans are renoved
fromthe bone. The bone cutting guide nay be in the formof an el ongate
base pin having a penetrating end configured to be inbedded into the bone,
in use. The cutting guide locating formati on of the positioning guide may
be in the formof an attachnent post extending froman external side of the
nmoul di ng.  The quide_nnuntin nmeans of the bone cutting guide assenbly may
be in th&PPRg AYHAg guice ﬁsﬁﬂ”é{%)é'ﬁﬁle"”@Ui de for guiding the placenent of the
base pin into the patient's bone, the pin placenent guide having a nounting
formation for mounting the pin placenent guide to the attachnment post and
at |east one Pin ﬁ@GHgFH@”Q SP'HﬁthaES'Hg%feaﬁg?r&ﬁ FHitef ARide ABALIPR T GMIdiNGe
el ongate base pi naicofter foheuthdd E8BorestRABSointTIBEatRGtfacmesHid RYTn &ndid he
nounting formation of the pin placenent guide define conplenentary
configurations sobgﬁﬁﬁﬁdpernit the pin placenent guide to be
rot at abl ynounted to the attachnent post, to permt the pin nounting
formati on of the pin placenent guide to revolve around the attachnent post
to pernit thésel E'd'f’? JROWHING HBEFRSS 10 WPIShOpFi RaNe Pyling Puidetigrrelegdsahly i ng t he
base pin into thenpahic@nfor selbgadly hdanfid awhBens chBidy qndb tdreaimjemt i ng
formation of the gin_placenent gui de may both have an angul ar configuration
thereby to permit2PHe H% pl acement guide to be nounted to the attachment
post in a predetermined orientation, thereby to fix the position at which
the pin pounting. formati on of the pin placenent guide is |ocated when the
b achimele PP ARTR G SRR Bh CmT heSp MBSt Ao RO RS St ed t o
the att agdyeribly asid bdid, kith RRSEEN Uty §¥iod bEiInPRAYIINGScUTed td&did beaé ur es of
the invention are descri bed hereinaﬁ}er q; Ay of. .a non-| i ng
e to the cutting guide |

after the mounting of the bone cutting gui ocating #omnétlon, with
the cutting guide locating formation, the guide mounting means and the bone cutting
guide being configured to permit removal of the guide mounting means and the
positioning guide while the bone cutting guide remains fixedly secured to the bone,
thereby to ensure the undisturbed attachment of the bone cutting guide to the bone at
the predetermined position relative to the bone when the positioning guide and the

guide mounting means are removed from the bone.

The bone cutting guide may be in the form of an elongate base pin having a penetrating
end configured to be imbedded into the bone, in use.

The cutting guide locating formation of the positioning guide may be in the form of an
attachment post extending from an external side of the moulding.

The guide mounting means of the bone cutting guide assembly may be in the form of a
pin placement guide for guiding the placement of the base pin into the patient’s bone,
the pin placement guide having a mounting formation for mounting the pin placement
guide to the attachment post and at least one pin mounting formation for guiding the
insertion of the elongate base pin into the patient’s bone.

The attachment post and the mounting formation of the pin placement guide define
complementary configurations so as to permit the pin placement guide to be rotatably



exanpl e of the invention, wth reference to and as illustrated in the
acconpanyi ng di agranmatic drawings. In the drawings: Figure 1 shows a
fragnent avg 2pavspr6t i ve vi ew of the bones of a human | egCirnBih@d32899

anatom cally normal position; Figure 2A shows a front view of a human
pelvis including the hip joints; Figure 2B shows a top view of the pelvis
of Figure 2A; Figure 2C shows a fragnentary side view of the pelvis of
Figure 2A; Figure 2D shows a fragnentary perspective view of a hip bone of
the pelvis of Figure 2A; Figure 3A shows a fragnentary perspective view of
a glenoid bone; Figure 3B shows a fragnentary perspective view of a hunerus
bone; Figure 4 shows a fragnentary perspective view of the hip bone, of

Fi gure 2BOUNEH dPniheh@itashBeab Resim AR BE e cRiP TeURting ANk b e Pin

conponenp|a@dmeéntYutiePto0el/BI88 iafodndemh e tatactth &t fosb té E@Wﬁt el JeRBIBA LRENE
perspective view of the head of the fenur of the human | eg of Figure 1,

whi ch ha@oBleRRpreRiiate Igcqtpp fof IngaHicaine LaRpBIREMPL Ut PR HOMDst hesi s t her et o:
Fi gure 6A shows a fragnentary perspective view of the gl enoid bone of

Fi gure 3A whi ch has been cut to fit a Ien0| d conponent of a shoul der
pr ost hesf'¢ RGBS PRStANCENE BENE fosmea %%W?ﬂ@ngé?@s@cﬂq'%m@v@w*bf t he

humer us ﬁéve'%ﬂéﬂ@lé’v%oﬁf@mﬁéludh&ﬁeﬂ@@ﬂb titt tAe birt placdmidit GURIe GO BB dkmteddf a
shoul der prosthesis thereto; ure 7A shows a fragment ar persﬁpectl ve Vi ew

of the fnii FHCHMGOF BOH 'P&Wﬁ IPrainednyteatatioB et Ookx H1eh PESIiQH

pr ost hesivhichafe e Mduntihg@dornfdtighr & thB SR O&cemdnt agiRNIsaloratetdehat ew of the
humer us conponent of the shoul der prosthesis connected to the hunerus of

Fi gure 68RPMGOF 808! @HHU\E‘QafOF'F‘%‘?Per &S Pl BRCEPCRhQUIGR dt ABRURIRSE IiRfur e 4,

t o whi chattdtem@eepasul ar conponent of the prior art hip prosthesis has been
connect ed,;

BRIEF DESCRIPTION OF THE DRAWINGS

Further features of the invention are described hereinafter by way of a non-limiting
example of the invention, with reference to and as illustrated in the accompanying
diagrammatic drawings. In the drawings:

Figure 1 shows a fragmentary perspective view of the bones of a human leg in their

anatomically normal position;

Figure 2A shows a front view of a human pelvis including the hip joints;
Figure 2B shows a top view of the pelvis of Figure 2A;

Figure 2C shows a fragmentary side view of the pelvis of Figure 2A;

Figure 2D shows a fragmentary perspective view of a hip bone of the pelvis of Figure
2A;

Figure 3A shows a fragmentary perspective view of a glenoid bone;

Figure 3B shows a fragmentary perspective view of a humerus bone;



Figure 9 shows a fragnentary perspective view of the glenoid bone of Figure
6A to which the glenoid conponent of the shoul der prosthesis is connected;
Fi gures MO 20m/15@33show, i n sequence, the various stepsPCm/iBhlao/eizsed ng of
the head of the fermur during a prior art hip replacenent procedure; Figures

11A and 11B illustrate the use of guide tools for ream ng the acetabul um of
the hip bone of Figure 2D during a prior art hip replacenent surgical
procedure; Figures 11Cto 11E illustrate the procedure for ream ng the

acet abul um of the hip bone of Figure 2D during a prior art hip replacenment
surgi cal procedure; Figure 12 shows a first enbodi nent of a bone cutting
gui de systemin accordance with the first aspect of the invention,
connected to the femur of Figure 1; Figures 13A to 13G show a second

enbodi mentigafe 4 sheea %@hbﬁﬁrﬂb@ré‘@ee‘ﬁyébﬁw df"l‘h@ﬁl?Qfoﬂé%‘FﬁlgWré PO twherdim r st
aspect of the invention, illustrating the use o bone cutti n%f gui de

system i Hesachizhvium hashpedsculdn it Am agetapiial soPpenedt ShBodiPrRXAFNES a bone
cutting gtHefosystem in accordance with the first aspect of the invention,
and illustrating the use of the bone cutting guide system in seguence;
Figures 15A to 150 show a fourth enbodi mrent of a bone cutting guide system

in accor dapgre Wi dHowshe fifdgh%htaﬁl)‘&@@%pe@tfvet tiew! GTvi@Bt e, ofl Iheuiuatdf nBe t he use
of the bope cutti ngggw de syst i n sequence; and Figures 16A tq 16J show

a fifth efyBaDN deher Sfoue Hor’f\éh'%f‘??f Reey Pl &Y &tfemaral amoraane'eai® h t he

i nvent i onprdsthedgtihdtbiong the use of the bone cutting guide system in
sequence. DETAI LED DESCRI PTI ON OF DRAW NGS The present invention relates to
a positioning guide for use with a bone cutting guide assenbly and to a

bone cutt F@megﬂA(iﬁoﬁy%tﬁthé?ﬁéerﬁe@ebm ﬂ@ﬁidfitlﬁh"lbléﬂoigtﬂdihé offF@g’urélS(A in
guiding th tin re etermnedaomt oge of ﬁ gatlent during
a j oi nt g&cﬁtﬂgﬁn@ﬁ nggﬂtrtg1 E%pleﬁplg(ggmgpge t of a shoulder prosthesis theret

Figure 6B shows a fragmentary perspective view of the humerus of Figure 3B which
has been cut to fit a humerus component of a shoulder prosthesis thereto;

Figure 7A shows a fragmentary perspective view of the femur of Figure 5 to which a
femoral component of a hip joint prosthesis has been fitted;

Figure 7B shows a fragmentary side view of the humerus component of the shoulder
prosthesis connected to the humerus of Figure 6B;

Figure 8 shows a fragmentary view of the acetabum of Figure 4, to which the
acetabular component of the prior art hip prosthesis has been connected;

Figure 9 shows a fragmentary perspective view of the glenoid bone of Figure 6A to
which the glenoid component of the shoulder prosthesis is connected;

Figures 10A to 10G show, in sequence, the various steps in the cutting of the head of
the femur during a prior art hip replacement procedure;

Figures 11A and 11B illustrate the use of guide tools for reaming the acetabulum of
the hip bone of Figure 2D during a prior art hip replacement surgical procedure;



The patient's articulating joint may require replacenent due to injury or
deterioration caused by aging, or certain debilitating conditions, such as,
for exanpwe,2osvtsha2stis. Joints which may be repl aced i nPCIB20men32899,

i nclude, but are not limted to kneejo6ints, shoulder joints and hip joints.
An anatom cally normal hip joint and shoulder joint will be described

bel ow. Figure 1 shows a perspective view of the bones of a human leg in
their anatom cally normal position. The bones include a femur 14 and a
tibia 16, shown in their normal position. The fermur 14 has a | ower
extremty 12 at its distal end 4 1 and a fenoral head 55 and a neck 49 at
its proxinmal end 47. The femur 14 defjines a neutral axis 62 which extends
t hrough t higutssnt Y 1o 1 HisHalgths sPrefedurfe far dRaPing 4ha rgeieRbiyigel Weddnt r al
axis of tpendeikigutd 2@fddrihﬁ afisvart hip rEpRcaRBtsAtgi@ bFocBdures known as val gus
neutral. The head 55 of the fenur 14 al so defines an inplant axis 63 which
is angularly offset fromthe neutral axis 62 by an angle d as shown in the

dr awi ngs, Fighee $2 GRbWS aansteeribooMibathoivd bbndeuterd haideegster] Pvacchidadees 2A and
2C show anatom cal |l y normal hi oints 52 and a human pelvis 64. The

( . . | .
dr awi ngs YHBWeHir 3seREOf i8 IBYRNIORLONBREIRD IUthe ARBY AdIqUe & an acet abul um 59
inits normal position for each hip joint 52. Figure 2A shows a | ower end

region of _the human spine 65, which defjnes a |ongitudinal axis 66 and a
{1 ansver sEIOHIESST 7D RNRY o HRESNT EMRSHITET A BPREFUING JURRPISTRT Al axi s

66. An abdesrdanacame] ehd frstlabparedf ird WeeRtidh allstaghd uil 08é orXhe bbhe of the
spi ne and an abduction axis A 1 of approximately 45Q The abduction axis A

1 is di sposHeP BEreaYRIEBUNSPAYENRRL h respect to a second abduction axis A2.
Figure 2B shows a top view, of the pelvis of Figure 2A, show ng a nedi al

wal |l 99 of the hip ban 6 and a first anteversion angle e defined between
Uhe t rancrionis T oS08 Stavan taf SULPEnG: o 00 PHED Gufle Heamas of

whi ch wi | hedeed4ihes avithrad fikt lagpéct ot gHeriavetion hanbillastiting the ese 6fthé Bengel vi s of

Fi gure 2A showi ng.a second
cutting guide system, in sequence;

Figures 15A to 150 show a fourth embodiment of a bone cutting guide system in
accordance with the first aspect of the invention, illustrating the use of the bone
cutting guide system, in sequence; and

Figures 16A to 16J show a fifth embodiment of a bone cuiting guide system in
accordance with the invention, illustrating the use of the bone cutting guide system,

in sequence.

DETAILED DESCRIPTION OF DRAWINGS

The present invention relates to a positioning guide for use with a bone cutting guide
assembly and to a bone cutting guide system including the positioning guide, for use
in guiding the cutting of a predetermined joint bone of a human patient during a joint
replacement surgical procedure.

The patient’s articulating joint may require replacement due to injury or deterioration
caused by aging, or certain debilitating conditions, such as, for example, arthritis.
Joints which may be replaced in this manner, include, but are not limited to knee



anteversion angle 2 defined between the |ongitudinal axis 66 and an
anteversion axis A4, the significance of which will be described bel ow

Fi gure 3Avehowsisearsanat omi cally nornal scapul a havi ng amrCanbBioaoi2ady y
normal gl enoid bone 15. Figure 3B shoWws an anatomi cally norna

hunerus. During joint replacenment surgery, at |east one prosthetic joint

| ocating face nust be cut in an end region of a bone by renoving a portion
of bone, so as to allow for the secure fitnment of a prosthetic joint to the
bone in a predeterm ned orientation which approxi nates the anat om cal

normal ity of the patient's joint. During a hip joint replacenent surgical
procedur e, the acet abul um 59 of the hip and the head 55 of the fenur 14 are
cut. Duri )% SReldegiomts éf‘ﬁinth'prJ@b‘lt%céﬁéﬁ‘?togﬁ?%'b/d‘&rmﬂr'ﬁ%é‘ﬂrl‘}r%‘d $M9¥191 enoi d
bone 15 apghtifiend@asdripéd bdlewhunerus are cut. Wth reference to Figures 4
and 5, the cuts nmade to the acetabul um 59 and fenoral head 55,

respectively, in a hip joint replacenent surgical procedure, are described

bel ow. Fi glgnﬁe 2bnshowpespativebadse obthetingd oflghuRRS I&finaB 6l ahatbhibahy Whi ch
nmust be cut ream nggt he acet abulumto renpve a portion of bone. Figure 4

shows t heNER! RBRIIIAMM B6e RANHINA4Le Bé%fﬁu"rb‘bﬁ%a|“H'ad‘r5dé*ﬂowrb'”ftﬁ‘?'h{‘%fma'

hem spher pgdfiorcavity of uniformsize to forma hem spherical joint |ocating
face 67, the purpose of which will be described below. Wth reference to
Figures 11A and 11B, to approxi mate anatomnical nornality, acetabul ar

ream ng nwRé féh%rﬂefrrfa@rmﬁell &xtreniyoced i eistdiengum shbe fe@ardl Read 9bnd s
supported such that an axis of rotation of the ream ng tool defines an

angl e of ABGE PR T PPYTENEPY 450 viehfeiwe TFARINERIEi Hrrah RS S66VIHEN t he
spi ne 65. ediBeodhirsugafths eératd GINh®heddss bemmfékﬁuﬁﬂpbndﬁﬂﬁdugweﬁéérhﬁl ghisposed at
an angle 2 %f ant eversi on of approxi matel rreasure fromt e

| ongi t udi RGINCLECK 48@T J1e enwr dfi r@ytragag s KPWHs Eﬁ 4 Aepirahy THE r espect

to the depédd 84 ofthe fére@Mangso ddfines aflimplafBdxid bRivhiches amplizrly onaétd froph t he
acet abul um 59 nust not be penetrated.
the neutral axis 62 by an‘angle & as shown in the drawings, the significance of which

will be explained below.

Figures 2A and 2C show anatomically normal hip joints 52 and a human pelvis 64.
The drawings show hip bones 56 and the femur 14 inserted into an acetabulum 59 in
its normal position for each hip joint 52. Figure 2A shows a lower end region of the
human spine 65, which defines a longitudinal axis 66 and a transverse axis 70 which
extends perpendicularly to the longitudinal axis 66. An abduction angle y is defined
between the longitudinal axis 66 of the spine and an abduction axis A1 of
approximately 45°. The abduction axis A1 is disposed perpendicularly with respect to
a second abduction axis A2.

Figure 2B shows a top view, of the pelvis of Figure 2A, showing a medial wall 99 of
the hip bone 56 and a first anteversion angle &1 defined between the transverse axis
70 and an anteversion axis A3, the significance of which will be described below.

Figure 2C shows a side view of the pelvis of Figure 2A showing a second
anteversion angle e2 defined between the longitudinal axis 66 and an anteversion

axis A4, the significance of which will be described below.

Figure 3A shows an anatomically normal scapula having an anatomically normal
glenoid bone 15. Figure 3B shows an anatomically normal humerus.



Figure 5 shows a cut head 55 of the fermur 14 showing a prosthetic joint

| ocating face 39 fornmed by a reanmed end region 47 of the head 55 of the
femur 14 woadow/15ed28 85 drilled into the head 55, al ong trhe/n1Brmpb/essEaxi s 63.
A nunber of holes 87 are shown drille8l into the head 55 of the femur 14,

t he purpose of which will be described bel ow Referring to Figures 6A and 6B
of the drawi ngs. Figure 6A shows a cut gl enoid bone 15 which has been cut
by ream ng the gl enoid bone 15 to forman irregular substantially ovaloid
cavity, thereby formng a joint locating face 25. A pair of holes 524.1 and
524.2 are drilled into the gl enoid bone 15, the purpose of which will be
descri bed bel ow. Figure 6B shows a cut head 22 of a hunerus 20 showi ng a
prosthetic joint locating face formed by ream ng the head of the humerus.

The j oi nt puAEA} d.rﬂgegsla@eaﬁerﬁ%uﬁy@#y &f 16t ohdpfostitdich h(blﬁt Ib@étlhb A6 RfusBBe
descri bed herel nabove, allow the secure fitnent o gr osthetic joint to

the bonesCHirN ANHNEJEIIER B ARPNEYLRIRVNG R WP'%Ofa?ﬁﬂeoﬁ ﬁﬁt“é@”‘i"héoré'ﬂ%t oni cal

nor mal i t ys&duré hgndtit Bf aQProéthetd jpintretheWondiih besreddteinfihéd oférRsidnewsish ar
supplied b%wdl fferent manufacturers. Different manufacturers require

di f f er ent BRIPEMALSHRE pEYEMGE! peranal @I‘E\V%ﬁ’r‘?at'l?m‘n%lot% formjoint |ocating faces
in order to fit their particular prosthesis. Figures 7A and 8 show a

typi cal prior art hi rost hesis which includes a fenoral conponent 54.1
and an acBUARLAYP K EERIRIRTST, SHIGat BioRPaHTeole AcElaaHUMLS0 eLBERIP 810 K gur e
7A shows tHaendagmBraikhecremeneate &4. 1 connected to the cut head 55 of the
femur 14 in a configuration which approxi nates the anatom cal nornality of
the hip joint 52. The fenoral conponent 54.1 includes a generally

cup- Shape@uh@@giswblmgerfj@rnmpia@améﬁt émg@awmb@dmmhé:glten&aaﬁnéﬁ5ca‘ndtth@ f emur
14, is re use. The fenoral conponent 54.1 also includes an

i mpl ant p ?la gt@?(b%’ﬁaf%@r?f;‘btmthe receiving formation 57, as is shown
Figure 7A. The inpl ant pln 92 is inserted into the hole 85 vvhich is drilled

al ong the_inpl ant axi Figyre 8 shows the acetahul ar cu
g Wltrlgpre erence to ‘Tzlgures 4 aﬂg 5, the cuts made to the acetabulum 5% d%d femoral

head 55, respectively, in a hip joint replacement surgical procedure, are described
below. Figure 2D shows a hip bone 56 which defines an acetabulum 59 which must
be cut by reaming the acetabulum to remove a portion of bone. Figure 4 shows the
acetabulum 59 which has been reamed in order to form a hemispherical cavity of
uniform size to form a hemispherical joint locating face 67, the purpose of which will
be described below.

With reference to Figures 11A and 11B, to approximate anatomical normality,
acetabular reaming must be performed in a procedure wherein the reaming tool is
supported such that an axis of rotation of the reaming tool defines an angle y of
abduction of roughly 45° with the longitudinal axis 66 of the spine 65. The axis of
rotation of the reaming tool must also be disposed at an angle €2 of anteversion of
approximately 15° measured from the longitudinal axis 66 of the spine 65 as shown
in the drawing. With respect to the depth of the reaming, it is critical that the medial
wall of the acetabulum 59 must not be penetrated.

Figure 5 shows a cut head 55 of the femur 14 showing a prosthetic joint locating face
39 formed by a reamed end region 47 of the head 55 of the femur 14 and a hole 85
drilled into the head 55, along the implant axis 63. A number of holes 87 are shown
drilled into the head 55 of the femur 14, the purpose of which will be described below.



inplanted into the prosthetic joint |locating face 67 cut in the acetabul um
59. The acetabular cup 54.2 is hem -spherical and defines a receiving
format i orwbaniwsersvi ng the fenoral conponent 54.1 ther @Cn/IB2016/052899
configuration which approxi mates the &natom cal normality of the patient's
hip 52 joint. Figure 9 shows a glenoid bone 15 to which a prosthesis in the
formof a glenoid inplant 23 has been fitted by insertion of the inplant 23
into the joint locating face 25which was cut into the glenoid bone 15. The
glenoid inmplant 23 is secured to the glenoid bone 15 by neans of a pair of
screws 25.1 , 25.2 which are inserted through apertures provided therefor
in the inplant 23 and which are fixedly secured to the glenoid bone 15. The

i npl ant 2 efeﬁ@?%tﬂé:ég%eﬁ%é‘f‘ﬁlawfé%dr§W5Eéd Flaee Phishg s érCth'%‘Hd PRE® whi ch

t he huner ys wmammagnbe@f cbh(bysil@amufbeﬁhdorg%ﬁbtbe@bﬁe 1% ECGehY &R indgLfar
reference to Fi gures he cutting of the head 55 of the fenmur 14

of the hi pUgsANE!Y QV%Q&FY'H@H‘qr‘?Pysf@E{U'@ﬂ@elo'”l’&JﬂCﬁU“Qafaﬁ? i“9r 7aPai" Rf ROIg%it t i ng

gui de sysbeam &ndf s Tid dM@dtiie AeatedR Bbnd hs, ﬂh@gﬂd!pdlsé of NgicPWwilpbe art - hi p
cutting gw de system 83 includes a reference pin 80; a pin reamer 84 for

cutting adfRrBed BEOVWnserting a guide pin 86, which acts as a guide for
guiding a chanfer reamer 88 and a profile reamer 90. To commence the hip
repl acenent procedure, the gatl ent is positioned on an o&gratl ng table in a

| ateral dEGHH SBSNPES AGUb ASAdISR 0f 2 WBIUS 8P SBPYEY R RICEHCUGIIMTACIRG sacr um

and ant erra@éf&u@ruyqreamlng?jﬁe APAAE th&@ALmeheWn) to ensure proper alignnent of
the patient's spine 65 itically, the transverse axis 70 of the patient's

spine 65 nmust be at right angles to the table and the pelvis nmust not be

excessi vetrue fibiak esbatind Gaterdep! atr'nqw@ﬂ @lﬁl in$o ph@qq@ Jsuhf @iogéé els bbsthbéde leg to
be oper at n an% t he knee / oh (g éﬁ 52 of both Iegs bei ng
fl exed at ?rSU”@ﬁP‘fF 488V e SEAYPeliment o MR ?téceéo'%{na’ B ibONERhdNa? e nade

t o the papieeeterdingt poricagition WhcreXpsrsgimale thiePara@oriicalSdormagtyesif therhip he hi p
joint 52 | s dislocated. Wth reference to Figures 10A to 101, the cutting

of the heBYs5 of the fermur 14

A number of different joint prostheses are supplied by different manufacturers.
Different manufacturers require different cuts to be made to the relevant bone to form
joint locating faces in order to fit their particular prosthesis.

Figures 7A and 8 show a typical prior art hip prosthesis which includes a femoral
component 54.1 and an acetabular component in the form of an acetabular cup 54.2.
Figure 7A shows the femoral component 54.1 connected to the cut head 55 of the
femur 14 in a configuration which approximates the anatomical normality of the hip
joint 52. The femoral component 54.1 includes a generally cup-shaped receiving
formation 57 into which the cut head 55 of the femur 14, is received, in use. The
femoral component 54.1 also includes an implant pin 92 extending from the receiving
formation 57, as is shown Figure 7A. The implant pin 92 is inserted into the hole 85
which is drilled along the implant axis 63. Figure 8 shows the acetabular cup 54.2
implanted into the prosthetic joint locating face 67 cut in the acetabulum 59. The
acetabular cup 54.2 is hemi-spherical and defines a receiving formation for receiving
the femoral component 54.1 therein in a configuration which approximates the
anatomical normality of the patient’s hip 52 joint.

Figure 9 shows a glenoid bone 15 to which a prosthesis in the form of a glenoid
implant 23 has been fitted by insertion of the implant 23 into the joint locating face 25



during a standard prior art hip replacenent surgical procedure, is
illustrated in sequence. Wth reference to Figure 10B, the surgery

i nvol ves,wa0m/150123t step, the insertion of the refereneeTpBmi®0528hi ch is
inserted along the inplant axis 63 (sttown in Figure 7A), which wl]l
determ ne the eventual alignment of the fenoral inplant 54.1 . The
alignnment is estimated visually by the surgeon, with the aid of the guiding
device 83, used to estinmate and guide the insertion of the reference pin
80. Referring to Figure 10C, after insertion of the reference pin 80, the
pin-reaner 84 is fitted to the reference pin 80. The pin-reaner 84 uses the
reference pin 80 as a &U|de to guide the drilling of a reference hole into

the fenor WNICHWRP G4 intprae @éerﬁ‘PIdalPoﬂee?%rérHEEQ'efﬂ?l'%Wﬁ'W Pelpeertiied 1o Hae
al i gnment gRhoitink aBRS eéﬁ@éfaeﬂbau%f deréfs d@sczs baehicHPare ||f1éé|rt|e}d Mljng
IS

Referrlngto Figure 1 aterﬁiﬁ)ln reamng he reaner-g
i nserted ?IPﬁrBJr?ihBFQ’{tSJ\eQ theyiefas N (e {pRiand; 43 %H’@Fhﬁe f?‘ﬁ@ygﬁ?PW@ddP 86 acts

as a gui dgicheil penediizg the Ghagheparpaisss &8 g@ﬁe@hspvmptsmaﬁécgué@e@@ The
chanfer reaner 88 reans and shapes the head 55 of the fenur 14 shown in

Fi gure 10PMa{RN igiovhich thedwmarunernronght efdbe ahidPr PRSthRHE r¢reiveds to gui de
the cutting of the fenoral head 55. Figures 5 and 10G show the fenoral head
55 reaned in accordance with the _above descri bed procedure. Once the head

55 of t he fErAereNFeHR S I9YERMN! G 2 ddrEl NeLUNNORING, PeanpRal 189 ey W 9ied into

the head B jeiht tshgestasay mlélaqh@ncﬂar QJ%In € padr arﬁﬁfpmgaglwb@lerﬁf%tﬁbﬁ cenent
used to boncJ the fenpral conpone g to the head f the fenur 14.

Ref er ri ngCY¥HNEitRR,ngd ffAOft%‘elffﬁ‘urﬂﬁe BP%FR’;i'Pélaft P AUINGeOYER SYFEMUBS 59
during a mcrEeaadeRiérde pii BONA Rin RRIRE BAEDI ciittidh ¢ale for ms@dmgea glide
illustrated m@ (i;]uence using, the prior art acetabul ar E’é uttln gui de
system TRE § MBICh34S 3z 8t oF 9H'PE"9&1?*WN& ERANIGE 50 .ems*ma e r&?ﬂ’@ tools 94
, guide tgepl 97 and a ream ng tool 93 for cutting the joint Iocatlng faces
67 in the acetabul um 56.

To commence the hip replacement procedure, the patient is positioned on an
operating table in a lateral decubitus position, using table supports placed against the
sacrum and anterior superior iliac spine (not shown) to ensure proper alignment of
the patient’s spine 65. Critically, the transverse axis 70 of the patient’s spine 65 must
be at right angles to the table and the pelvis must not be excessively flexed. The
underlying leg is placed straighter than the leg to be operated upon and the knee
joint and hip joint 52 of both legs being flexed at roughly 45°. The patient is
anesthetised and incisions are made to the patient’s hip region to expose the hip joint
52 whereafter the hip joint 52 is dislocated.

With reference to Figures 10A to 10I, the cutting of the head 55 of the femur 14
during a standard prior art hip replacement surgical procedure, is illustrated in

sequence.

With reference to Figure 10B, the surgery involves, as a first step, the insertion of the
reference pin 80, which is inserted along the implant axis 63 (shown in Figure 7A),
which will determine the eventual alignment of the femoral implant 54.1. The
alignment is estimated visually by the surgeon, with the aid of the guiding device 83,
used to estimate and guide the insertion of the reference pin 80.



In order to determne the optinmal angle for acetabul ar ream ng, various
guide tools are used, as generally illustrated in Figures 11A and 11B. As
shown i n WogQuroeisa224, the guiding tool 97 is use to assi PCTiIR201v@s28%% | nat i on
of the abduction angle . The guide todl 97 includes an el ongate shaft 9 1
and a parallel guide 96 connected to the shaft 9 1. The abduction angle is
approxi mated by holding the parallel guide 96 parallel to the floor. As
shown in Figure 11B, the guiding tool 94 is used to neasure the angle from
whi ch ream ng nust be perfornmed. Guiding tool 94 includes an el ongate shaft
95 and a cross bar 98 connected at 90Q to the shaft 95. The angle 2 of

ant eversi on i sapproxi mated by hol ding the crossbar 98 of the guide tool 94
paral | el Bgfarig "Iod:r@"?d@ﬁnéﬁe%'ﬂﬁ%”'%Obihetrﬁ@r‘?f&ﬁ%?9 He PN LEMORERAS | n

Figure 1lfied to Wil Hefé@@nc@pﬁh%bl arggl pIrh@brﬁeh'SSf Rt hpé ré#@féﬁc@?ﬁn BoQyi de an
accurate manner of determ ning the correct angle from whi ch_acet abul ar

reani ng sAYdE &P BB ﬁ@|'”%/°fp%ﬁf%ﬁeﬁ%hO'?t'”t\%tT‘? feseorghiradchat Bef £¢dfl t here s

a need f oref@Rn@CRoIE JHiledoRAMRe Ble ARINATNM bf tAE férR6rat P clm@rﬁt54a1t haeseERbEd posi tion
of the fem)ral corrponent 54.1 of the prosthesis and the depth and

confi gur afo&h Uiy PEIRY- pl acenent of the acetabul ar cup 54.2, inplanted into
the acetabulum 59, as well as angles ei , 2 and from whi ch acet abul ar
ream ng shoul d be r;_)ierfor nmed. Durin shoul der | acenent sur | cal

pr ocedur e et gioHBHE %@ftfépQHGng H’@a@aﬁprQH CHEP IS INSELEd BUO cut . The

procedur emef ile tdM@ed tthélgmorfeadn@r 84 h’ﬁ@@bld@@blrﬁ es%tsléﬂ@gblt’!@ fdilﬁ?’iﬁhﬁ)é the
hunerus and the Iengsld bone not be described in detai It will be

appr eci at B GhRmi¢ reamegy 8¢ C’I‘Stsﬁa‘f"”ﬂmg'gﬂ%&%ur@ FeMirUeRngE S8 FeAas 8Rdi d bone

15 is si nshagestife hédr 58 efapsiwnsurdascri bed in relation to the acetabul ar
ream ng descri bed hereinbefore and particularly depends to a | arge degree
on estimation. The prior art procedure for cutting the head of the humerus

will i ke%%ﬁoWﬁtm hﬁglﬁ@soﬁ pebrofe deiner 900R! QdedlAiBng Wid jilige ®in Bheo head of
the humer Sﬁldé ?hleI cuttmg of the femoral head 55. Figures 5 and 10G show the femoral head

55 reamed in accordance with the above described procedure. Once the head 55 of

the femur 14 has been reamed, a number of holes 87 are drilled into the head 55 of

the femur 14 to provide for improved adhesion of the cement used to bond the

femoral component 54.1 to the head 55 of the femur 14.

Referring to Figures 11A to 11E, the preparation of the acetabulum 59 during a
standard prior art hip replacement surgical procedure, is illustrated in sequence,
using the prior art acetabular hip cutting guide system. The prior art acetabular hip
cutting system includes guide tools 94 , guide tool 97 and a reaming tool 93 for
cutting the joint locating faces 67 in the acetabulum 56.

In order to determine the optimal angle for acetabular reaming, various guide tools
are used, as generally illustrated in Figures 11A and 11B. As shown in Figure 11A,
the guiding tool 97 is use to assist in the estimation of the abduction angle y. The
guide tool 97 includes an elongate shaft 91 and a parallel guide 96 connected to the
shaft 91. The abduction angle y is approximated by holding the parallel guide 96
parallel to the floor.

As shown in Figure 11B, the guiding tool 94 is used to measure the angle from which
reaming must be performed. Guiding tool 94 includes an elongate shaft 95 and a
cross bar 98 connected at 90° to the shaft 95. The angle €2 of anteversion is



estimation, to a |large degree, and generally involves the ream ng of the
head of the hunerus or the recision of the head of the humerus at an

esti mat edwenglogiseazd at an estimated position. Havi ng de®critbmdo/b3zeopri or
art hip and shoul der repl acenent proskhesis and the prior art hip

repl acenent procedure above, various enbodi nents of a positioning guide and
of a bone cutting guide systemin accordance with the first aspect of the
invention will now be described below. Wth reference to Figure 12, in a
first enbodi ment of the invention, a bone cutting guide systemin
accordance with the invention, in the formof a fenoral head cuttingguide
system for use in hip joint replacenent surgery, is designated qenerally

by the refi%‘?réﬁﬁ'@ter%ﬁér%Q'd'ﬂdhe'r‘l‘fes%?@ﬁeg%ﬁftth‘?lgﬂuéﬂﬁ 0! Y erlleLde iR udes” a

bone cutt|qagltwmall@x.§%%@ﬂﬂeypahéms%dyas@ﬁ&mﬁ inoMgung 19B8i de 114. The bone
cutting gui de assenbly 111 includes a bone cutting guide in the formof a

base pin 112 and gui de nounti ng nmeans conprising a pin placenent guide 113.

The base piwill lde2 apgeciatecelran@as endidd des Gk _;)ié’lﬁ’&é ah Ixclptdlinmainen@fi N a
sharp pi eaéleg% point at a enetratlng end 117 of the shaft 115. The

penetr at i 'H'”Qlﬂ?‘edio”ﬁﬁ%a%%ff'ionlw RacekHear reaminge shay'd 8 RRIMGHY def i ned
t hereon. pbgorhege pin 112 is configured to penetrate soft tissue and the

helical screw formation defined on the penetrating end 117 of the shaft 115
permts the penetrating end 117 of the base pin 112 to becone i nbedded into

a bone wherwil Be ab@feélaltédlth&ﬂ%ekélsr@héé&ﬂ)rtaﬂ FElLRNE Hé@n@eﬂ@étéﬂﬁmmg tged 117 of
t he base EI n 112 1nto the bone, is thus sel tapﬁ%ng and

can be seEQIFeal pitacinesmt gosiien ot e f%ﬂré" F‘HP&P%’Q%EM %hecﬂr‘\ﬂhleF'S@é‘ed cl ear

bel ow. Thaegth angl cdaRgEaiondsf tHe pﬂab@mbaﬁofatﬁe%b@ﬂé@@lbfécmh’;ﬁﬂd.b,emi;ﬂarﬂted\mwh can be
gripped by a us% and termnates in a cranléed en ol  ow cylindrical

nd a
gui de sle Ui O P8 Wit dfees £b & R89cY Hﬂ'ﬁe‘ﬁh'g}hﬁcﬁtﬁgvl%r% e and
whi ch def ismsdaegew&med.

During a shoulder replacement surgical procedure, the glenoid bone 15 and the head
of the humerus must be cut. The procedures for the cutting of joint locating faces
into the head of the humerus and the glenoid bone 15 will not be described in detail.
It will be appreciated in this regard that the procedure for cutting the glenoid bone 15
is similar to the procedure described in relation to the acetabular reaming described
hereinbefore and particularly depends to a large degree on estimation.

The prior art procedure for cutting the head of the humerus will likewise not be
described in detail below. The cutting of the head of the humerus relies on
estimation, to a large degree, and generally involves the reaming of the head of the
humerus or the recision of the head of the humerus at an estimated angle and at an
estimated position.

Having described the prior art hip and shoulder replacement prosthesis and the prior
art hip replacement procedure above, various embodiments of a positioning guide
and of a bone cutting guide system in accordance with the first aspect of the

invention will now be described below.

With reference to Figure 12, in a first embodiment of the invention, a bone cutting
guide system in accordance with the invention, in the form of a femoral head cutting



passage extendi ng therethrough. The gui de passage defined by the holl ow
cylindrical guiding formation 119 is dinensioned to slidingly receive the
base pi n wh20tomsoe3n. The positioning guide 114 i ncl udegCca/ibmneoiment i ng
structure in the formof a noulding 11B6 and a cutting guide |ocating
formation in the formof a cylindrical guide post 118 extending fromto the
nmoul di ng 116. The noulding 116 is constructed from anatom cal data obtai ned
of the end region 47 of the head 55 of the fenur 14 prior to surgery. The
nmoul ding 116 is thus constructed prior to the surgical procedure, from
anatom cal data obtai ned by neans of a radi ographic scan of the head 55 of
the patient's femur 14, fromwhi ch scan, athree-dinensional nodel of the
head 55 ofUifiR&YPam; Khus it RipfintFAPIACCraIH SHIAFE dudesiHGAIRNGr HY WS nes
conpl enentagpgntOr@hémgl fgor mati ons 120 whi ch correspond to anat om cal
formati ons 122 defined on the head 55 of the fenur 14. The | ocating
formations 120 provide for secure fitnment of the noulding 116 to the end

regi ons 47h@bohdeuthRpguit® spdtethier ofiedilideslbbre eutbiEGlifié essdIy i PNand/br e
particularly, the locating formations 120 of the noulding 116 are

conf i gur e@ PPEIRYRY BYIAF ! d*and correspond to the shape and configuration of
the head 55 of the fermur 14. The noulding 116 is securely fitted, in use,

onto the head 55 of the fermur 14 with the conplenentary | ocating formations
120 of thé"FrBANYFHYNa 98198 GePBRBAdT PdesIR %&%%‘r@a@“'%mﬁﬁ?if@ﬁbo“l@z

defined opaddiginand ah@gliad nfolinfhg Meande@fpisngrd pmgﬁadceﬁfém gdide 1The
i

cylindrical guide post 118 extends fromthe noul ding 116 and defines an
aperture extending therethrough and surrounds an aperture through the

moul di ng. TRO®e¥! pimdriochis shadélbndald dyindrieal sgaft ads agenidatigne ansthrd O
her el . PRIGIGLDOTHA HARTEURHED 61120t e skt Gk ohECRIEING ST 10 kb 1 emur
14. 1t witHe Srafiapiy Red atietichllgtied hehratibs denhat BrReedPOTHMReldih Meptis posi tion
o S SS A s P B hd R TbS Serdi SortlbA S0 b1l i 9

penetrating end 117 of the shaft 115 permits the penetrating end 117 of the base pin

112 to become imbedded into a bone when the base pin 112 is rotated to screw the

penetrating end 117 of the base pin 112 into the bone. The base pin 112 is thus self

tapping and can be securely screwed into the bone for reasons which will become

clear below.

The pin placement guide 113 has an elongate handle 121 which can be gripped by a
user and terminates in a cranked end; and a hollow cylindrical guide sleeve 119
which is connected to the cranked end of the handle and which defines a guide
passage extending therethrough. The guide passage defined by the hollow
cylindrical guiding formation 119 is dimensioned to slidingly receive the base pin 112
therein.

The positioning guide 114 includes a bone mounting structure in the form of a
moulding 116 and a cutting guide locating formation in the form of a cylindrical guide
post 118 extending from to the moulding 116.

The moulding 116 is constructed from anatomical data obtained of the end region 47
of the head 55 of the femur 14 prior to surgery. The moulding 116 is thus
constructed prior to the surgical procedure, from anatomical data obtained by means
of a radiographic scan of the head 55 of the patient’s femur 14, from which scan, a



correspondi ng anatom cal formations 122 defined on the end region 47 of the
head 55 of the femur 14. Once the nmoulding 116 is connected to the head 55
of the feworotssvize gui ding formation 119 of the pin pl acemBmio/gizsge 113 is
received in the aperture defined by tHe cylindrical guide post 118 and the
penetrating end 117 of the base pin 112 is inserted into and received in
and i nbedded into the head 55 of the fermur 14 and secured thereto. The
gui de post 118 thus provides for the guiding of the |location of the base
pin 112 in a predeterm ned position and spatial orientation relative to the
head 55 of the fenur 14 After the base pin 112 is secured to the head 55
of the fenur the pin placement guide 113 is remved by w thdraw ng the

gui de 113“"F‘?%ﬁmeﬁ‘é'°§@u'| 'H‘éd%stWei‘de é%d’f Hy? RAUPRTSHigMURd4 | ‘PP”|§ Iregedrente gui de

113 over h8IdiigE Qefiitd eémbiéﬁuemﬁw |@¢a1mél%rm5msp@§otwmeh r&)rr@'db@lﬁi 44 is
then renoved fromthe head 55 of enmur 14 byw t hdr aw n h(ﬁ@gosmlom ng
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gui de 1l4pmafiorsheof ;ﬁreﬂd@m‘ etuleli®mbases thé moliking Tfeetohaéenalr idds4t hen
serves as a %w de pin rgw di ng the _chanfer reamer 88 and agr ofile

reamer 90°biethead ‘Hrth%ufq Wi 1 '@L?c %9%?5'09%88'8”5Mremaeeulaf'wethew 09 di ng t he

cutting oforinBforiar &t dtahé %du%urﬁ’g 116)Ql%t¢d’|'ﬁigur@@€!§ c&&orrﬁl té Eﬁd edlesppBban 47 of
the head 55 of the fenur rovi de_ for of the prosthetic
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rel ation t&urdig figdd !t inngsedfontohteherd $5 opthd Rendremuiitd 4néldbmprnienkirp bone
repl acenment sur |caI Brocedure t he UI de, system 110 may al so be used in

the same RSANKY 9&5*?6“8 $tiafy o hg’ehé%fw It h rﬁ?ﬁ@?%dﬁlgné!"'thdﬁf‘?tﬁﬁ“% shoul der

r epl acemefmsatisrgi 1@l deihed 66l tHeandl ragibRi4s of B@aiedd S5tof Wd ferlde 1appr eci at ed t hat
the positioning guide 114 will not be used, but rather will be substituted

by a positioning guide (not shown) having conplenentary |ocating formations

whi ch cor Tre ittt butﬁbepdswdméxtém ORE EHes moliltng NYE€MdridoBefmeseadls to the
positionin %Lu' de 114 aﬁ eh scri bed, herei nabove

ger re extending therethrough and surrounds an aperture through the moulding.

The cylindrical shaft 118 is configured and dimensioned to slidingly receive the guide

sleeve 119 of the pin placement guide 113 therein.

In use, the moulding 116 is fitted onto the head 55 of the femur 14. It will be
appreciated that there is only one possible fitment position in which the
complementary locating formations 120 defined on the moulding 116 locate against
corresponding anatomical formations 122 defined on the end region 47 of the head
55 of the femur 14.

Once the moulding 116 is connected to the head 55 of the femur 14 the guiding
formation 119 of the pin placement guide 113 is received in the aperture defined by
the cylindrical guide post 118 and the penetrating end 117 of the base pin 112 is
inserted into and received in and imbedded into the head 55 of the femur 14 and
secured thereto.

The guide post 118 thus provides for the guiding of the location of the base pin 112 in
a predetermined position and spatial orientation relative to the head 55 of the femur
14. After the base pin 112 is secured to the head 55 of the femur 14, the pin
placement guide 113 is removed by withdrawing the guide 113 from the guide post
118 and by sliding the pin placement guide 113 over the free end of the base pin 112.
The positioning guide 114 is then removed from the head 55 of the femur 14 by



Wth reference to Figures 13A to 13E, in a second enbodi nent of the
i nvention, a bone cutting guide systemin accordance with the invention in
t he for mwb 2a10fsom28al head cutting guide system for usecCrTnBzi1hbiesyoi nt
repl acenent surgical procedure, is dei gnated generally by the reference
nuneral 210. The gui de system 210 i ncludes a bone cutting guide assenbly 2
11 and a positioning guide 214. The bone cutting guide assenbly 2 11
i ncl udes the base pin 112 and guide nounting nmeans in the formof a pin
pl acenent nmounting arm 213. The nounting arm 213 has a generally C shaped
curved configuration having a conplenentary attachnment post nounting
formation 230 at one end and a 1gwdlng formation 232 at its opposite
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of an attachnent post 8 projecting froman external side of the noul ding

2 16 and to which the attachnent post nounting formation 230 of the

nmount i ng ArEbEISpitaN 2RRer 84r9as adhyuiieUih &8t qusding the dpanieSeambess hid nor e
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S
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The nmoulding 2 16 is thus constructed prior to the surgical procedure, from
anat om cal data obtajined by neans of a radjographi ¢ scan of the neck 49 of

the pati eMAQUINIREQUILE SYSIEi! [hiNah bsen fesgioe ”éée'ai'%Ws‘ihSr%Ft'”ﬁﬂﬂé'ﬂe of the
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49 of the fenur
wllcl II'be apprematedahat the posmonmg guide 114 will not be used, but rather will be
substituted by a positioning guide (not shown) having complementary locating

formations which correspond with the head of the humerus.
The invention extends to the positioning guide 114 as described hereinabove.

With reference to Figures 13A to 13E, in a second embodiment of the invention, a
bone cutting guide system in accordance with the invention in the form of a femoral
head cutting guide system, for use in a hip joint replacement surgical procedure, is
designated generally by the reference numeral 210.

The guide system 210 includes a bone cutting guide assembly 211 and a positioning
guide 214.

The bone cutting guide assembly 211 includes the base pin 112 and guide mounting

means in the form of a pin placement mounting arm 213.

The mounting arm 213 has a generally C-shaped curved configuration having a
complementary attachment post mounting formation 230 at one end and a pin
guiding formation 232 at its opposite end.



position. Mdre particularly, the locating formati ons 221 of the noulding 2
16 are configured to conformand correspond to the shape and configuration
of the newb 240/136228he fenur. The noul di ng 216 has a genecaliByiCexsmped
configuration when viewed in end viewewith a degree of resilience allow ng
it to be securely fitted, in use, onto the neck 49 of the fenur 14 with the
conplenentary locating formations 221 of the noul ding 216 correspondi ng

wi th anatom cal formations 223 defined on the neck 49 of the fenur 14. The
pin guiding formation 232 defines a cylindrical sleeve in which the base
pin 112 is slidably received. The cross-shaped socket of the attachnent
post nounting formation 320, is configured to provide for the rel easabl e

nmount i ng OFe tARETIGRING FHR £ 1HJREIVIRSURL MG FOHIENG 8HOPYE 18f then@ARinti ng arm
2 13 to thRuRld@sTBTBAY _apélﬁﬁngﬁgéiae%cattih@ fHafEtibh Mt flimi sfear? Aftadhineht
predeterm ned orientation, thereby to orientate the mounting arm2 13

rel ative PESLtHE BICIOLERGERM BB 1Y Heldy of Aeg SMpIding 216 \Adt 19 WhieN HB&d 55 of

the fenur aitdehnienppstef@inihgia1amiiew o8 bPihel Moltifg aiMe16Rahdenaleddsbly s fitted
to the neck 49 of the fenur 14 by al |‘%n_rrent of _the coh%ﬁrrent_ary | ocati ng

f or mat i on&1080iEd\gst Will Headsciieed It BPtRapfiahoelows The afiee a8t I8 £ Sranner

simlar tenddeatwipsseider cABORY sMag &) @biiad fdrpokiite MRMndbNBe Mdunthg Wi ll be
appreciated that there is only one fitnent position at which the

conpl emenf@h ¢ 1P JBEFINg AP SRt NEHBOWHIN Mt RS AGAMBIGAF Y 6155 SN@BBdNnd wi t h

t he anat osddkat fofraiBRtih@ehick2 e BT 21@ds Bfled.ne neck 49 of the fenur 14. Once
the nmoulding 2 16 is connected to the neck 49 of the femur 14, the nounting

arm2 13 is releasably nounted to the attachnment post 2 18 of the noul ding

2 16 via Fhé ammiy 2 1808 ton@itittddtebnh anammicandaa @bedindd st th@bedki 4%ofahén 213. |t
will be a&g{eci ated that there i s aqnl ﬁhéne ﬁossi ble fitnment gositi n at
POLHALS B

whi ch t he €Y déRACAIC PHEEY nd BALT § HS 5Pt REOF 19 BESHIISA mount ed
to the atprebdms! fro@sdnatordiBaladida obeiirldose meahy opaerapiegaiphlcesdansdfith@n at

whi ch t hengéf(l PQeof the patient’s femur 14, from which scan, a three-dimensional model of the
neck 49 of the patient's femur 14 is constructed. The moulding defines
complementary locating formations 221 which correspond to anatomical formations
223 defined on the neck 49 of the femur 14. The locating formations 221 provide for
secure fitment of the moulding 216 to the neck 49 of the femur 14 in a specific
position. More particularly, the locating formations 221 of the moulding 216 are
configured to conform and correspond to the shape and configuration of the neck 49
of the femur. The moulding 216 has a generally C-shaped configuration when
viewed in end view with a degree of resilience allowing it to be securely fitted, in use,
onto the neck 49 of the femur 14 with the complementary locating formations 221 of
the moulding 216 corresponding with anatomical formations 223 defined on the neck

49 of the femur 14.

The pin guiding formation 232 defines a cylindrical sleeve in which the base pin 112
is slidably received.

The cross-shaped socket of the attachment post mounting formation 320, is
configured to provide for the releasable mounting of the attachment post mounting
formation 230 of the mounting arm 213 to the attachment post 218 of the positioning
guide 214 in a predetermined orientation, thereby to orientate the mounting arm 213
relative to the attachment post 218 and thereby relative to the head 55 of the femur
14 in a predetermined position.



mounting formation 232 is supported relative to the head 55 of the fenur 14
when the nounting arm 213 is nounted to the attachnment post 2 18 of the
noul di ng WORomf150428 positioni ng gui de 214, wi th the noulpdirnB2@0/4@8%0r rect |y
fitted to the neck 49 of the fenur 1417 Once the attachnent post nounting
formati on 230 of the nounting arm 213 is nounted to the attachnent post 2
18 of the moulding 2 16 the penetrating end 117 of the base pin 112 is
inserted through the aperture defined by the pin guiding formation 232 of

t he mounting arm 213, which guides the insertion of the penetrating end 117
of the base pin 112 into the head 55 of the femur 14 at the predeterm ned
position. It will be appreciated that the configuration and the positioning
of the attachnment post 2 18 and the configuration of the nmounting arm 213

are deter A oRd iy mogllaﬁhbaéﬂe\ﬂ@lnﬁed & thermekR 45 Wt @& témur R ByXaighmBAsHtthen and
configuration of the attachnment post 2 18 and the configuration of the

mount i ng SPTRPISTENEE IoFRMMEEPAYIIE 211 Wl aRgloMEAL I BRIRNEe Y BR4FX posi ti on

and ori ensgid 8mahet igildasanaidesdribeavdbosd in @I4tiBe & tRtnodiding386. Itiip t he
head 55 of the fenur 14 when the noulding 2 16 is correctl%gfltted to the

neck 49 oP¢@RBreciRst thel thesg ig gnly pieciaenPeHiigmal yiichdne FeMBIeMENEY t he base

pin 112 ofochii®y JsthiiEiosy HoamoRlRe VVﬂb@BlngSmm%h*e@ébridm\AﬁDththﬁ hAa@nidal of the
femur 14 may al so serveas a Nor e ﬂ‘?rtl cularly, the base pin 112

may ser ve AQAUONGAZFAHN PRI g’lﬁ%.‘*ﬁ@ﬂh@ée@% er reaner 88 and the profile
reaner 90 of the prior art hip cutting guide system 83 t her eby guiding the
cutting of Egg etprost hetic joint |ocating faces e end regi.on 47 of

the head 8 W@UP&%@& GOANPTBRY 1 Ees 'Eﬁth‘}?eOfftf“?ﬁ%’ﬁW E)‘f PREPNYEY het i ¢

joint 54.3mt esed mleabaBlyhasied td inatt@bh@entassse ahs Wi thelhodibing e 604 de
system 210@%?% al so incluyde a sel ection of fferent I3)1/ configured nounting
a

arns 280 enbBRH MANTHRS fRgMaioR S3o! t@%TOH%ti'WgargT%ﬁ r to nounting arm 2
13, but the configuration of the attachrrent post nounting formations 290,
291 of at ment arms spectively, differs., Mre E@I‘tl cularly,

each diff ?‘@E benRRIETHE d'i‘%tgﬁ@ 'S /09 PosiBi iment pesitiongrl WRIER fpe
attachment post mountlng formation 230 can be releasably mounted to the
attachment post 218 and therefore only one possible position at which the guide
mounting formation 232 is supported relative to the head 55 of the femur 14 when the
mounting arm 213 is mounted to the attachment post 218 of the moulding 216 of the
positioning guide 214, with the moulding 216 correctly fitted to the neck 49 of the

femur 14.

Once the attachment post mounting formation 230 of the mounting arm 213 is
mounted to the attachment post 218 of the moulding 216 the penetrating end 117 of
the base pin 112 is inserted through the aperture defined by the pin guiding formation
232 of the mounting arm 213, which guides the insertion of the penetrating end 117
of the base pin 112 into the head 55 of the femur 14 at the predetermined position.

It will be appreciated that the configuration and the positioning of the attachment post
218 and the configuration of the mounting arm 213 are determined pre-operatively.
Prior to surgery, the exact position and configuration of the attachment post 218 and
the configuration of the mounting arm 213 are predetermined, thereby to determine
the exact position and orientation of the base pin 112 which is inserted, in use, into
the head 55 of the femur 14 when the moulding 216 is correctly fitted to the neck 49
of the femur 14. As is the case with the guide system 110, the base pin 112 of the
guide system 210 which is inserted into the head 55 of the femur 14 may also serve



position at which the guide nounting formation of said armis supported
relative to the head 55 of the fenur 14 when said attachnment post nounting
f or mat i orwof20m@iso22aounti ng armis connected to the gui decshaiuio/fs89%nd
thereby to the head 55 of the fenmur 18. In use, a different one of the
selection of guide arnms 2 13, 280, 281 may be selected to be connected to
the noul ding 216, for adjusting the placenent of the guide nounting
formations of said guide armrelative to the head 55 of the fermur 14 and

t hereby adjusting the exact position and orientation of the base pin 112
which is inserted into the head 55 of the femur 14. Wth reference to
Figures 13E, 13F and 13G it wll be appreciated that the selection of a

di f f er ent 3RedHFe PHe Mstﬁ]pﬁrﬁgu'arﬂmh%%se PEOI 28RY REFYR B3 220WER BEOIY t o

adj ust thgwain@qaérenémféfr réémertwgnd)twé aréﬁﬂeduémagg@oﬁth@qsr@abrtm@@@cﬂh@e by
sel ecting an ap§ropr| ate one of the mpunti n% arns whi c fgrow de for a

parti cul aPUER§YE8MdtS. et oy t'?%C‘étF'”Q)W th é’r%%"r“?}@dﬂ'”ﬁ B’C%tHQn et fR

position pfthkrearbyion 4 tanBeR 94 of heaeiupM4 & pfdiRicliasBeRitmedilad the
intra-operatively. Al though the guide system 210 has been described in

rel ation p@s{hegcmtpﬁﬂgth@qetq he head 55 of the fenur, during a hip joint
repl acenment surgery, the guide system2 10 can be used in the sanme manner
for cutti nﬁ?the head of the hunerus during. shoul der repl acenment surgery,

with the ORE POBF CHEPG QLIdeRISREDYHAL! Phibe SBide: YSHIM G 18N dealsq Mglude a

substi t ut @@lewowa@.fmtwlc@m@ge@mdmatn@aﬁwtw@)mC@éﬁhl rgulurﬂm fapin ddot ment to
the neck of the huneru reference to Fi athird

to
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t he i nveniiodAtinghfdrimatidrar z@cofzga 61eaﬂ>dohhehoraﬁn§tmbl Rg1,Otelspectioyis! @iffersf or use

R R R O B e L P LM
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rotatable, cuttarsedt fe amar 12 Men 257 SraRRMnt et Hbunfing rmalot s say ¥ 320

mounting arm is connected to the guide shaft 118 and thereby to the head 55 of the

femur 14. In use, a different one of the selection of guide arms 213, 280, 281 may be

selected to be connected to the moulding 216, for adjusting the placement of the

guide mounting formations of said guide arm relative to the head 55 of the femur 14

and thereby adjusting the exact position and orientation of the base pin 112 which is

inserted into the head 55 of the femur 14.

With reference to Figures 13E, 13F and 13G, it will be appreciated that the selection
of a different one of the mounting arms 213, 280, 281 permits a surgeon to adjust the
placement of the base pin 112 during a surgical procedure by selecting an
appropriate one of the mounting arms which will provide for a particular degree of
adjustment, to allow the surgeon to change the position of insertion and angle of
insertion of the base pin 112 intra-operatively.

Although the guide system 210 has been described in relation to the cutting of the
head 55 of the femur, during a hip joint replacement surgery, the guide system 210
can be used in the same manner for cutting the head of the humerus during shoulder
replacement surgery, with the only difference being that the positioning guide 214 is
substituted with a positioning guide (not shown) configured for fitment to the neck of

the humerus.



nounted to the body 316. The body 3 16 has a plate-like configuration and
defines a pin nounting formation 3 18 at a first end of the body and a
cutter nowotorgisbsmati on 322 at a second end of the boa¢gTaRB.10/432899i N
nmounting formation 3 18 defines a cyl¥ndrical sleeve in which the base pin
112 is slidingly received, for rotatably nmounting the cutter assenbly 320
to the base pin 112. The cutter assenbly 320 conprises a nounting arm 321
connected to a cutter guide formation 323. The nounting arm 321 is
adjustably received in the cutter assenbly nounting formation 322 of the
cutter guide 314. Wth reference to Figures 14A to 14E, the use of guide
system3 10 will be described below in a step-by-step fashion. |n use, the

) . . . . . . |
pr ocedur e WigrrefeRieett? AUt Hale 4 i A ¥prdiqRptepdRentpb e igeriiont AORRnur 14
by using blhlﬁng)@@uéIsgﬁbmgn%bgeaac@wmmetih@ermbﬁ iPRCRR Y adEmMoral bdnei s the
sanme procedure as that described in relation to the fenpral head hone

cutting gBYtHRO GYEeeysiem dor g3t 3 famak ReRE rariReeReal sY9icaf PosedYBrtr 14 to

whi ch t hegbagmitéd geretdlyandetsrehsRlihed @f.descri bed above in relation to
system 210. Once the base pin 112 is inserted into the head 55 of the fenur

14, the procedure for re-sectioning of the fenoral head 55 can commence. To

comence fThe bbes egtihn®giiae sgét@meﬂw ifclutiéd Meldherening dukicRyaiene2idBad t he
cutter guide 314 is rotatablynmounted to the base pin 112 by receiving the

base pin #{YaERIEFHYR" 94ee dhtrture defined through the base pin nounting
formati on 318. The position of the cutter guide formation 323 relative to
the head 55 of the femur 14 is adjusted by adjusting the position at which
t he nount il Ag "ARRAPE Gt %'@?eawce'l@enﬁ%datbaw #éecﬁﬂdt CUbRISBFRFMPYBEht i ng

f or mat i onmddRteti@o &ie RPapr i ate position to guide the cutting of the neck
49 of the fermur 14, at a desired position. As shown in Figures 14B to 14D,
the cutter guide 314 is rotatable about an axis 350 of rotation which

coi nci desThé badp 31 eNGist I BiarlikerddrBigofatib@nbakfingd 8 pid Znouhley EdHriagibn
318 at a first end of the body and a cutter mounting formation 322 at a second end of
the body 316. The pin mounting formation 318 defines a cylindrical sleeve in which
the base pin 112 is slidingly received, for rotatably mounting the cutter assembly 320
to the base pin 112.

The cutter assembly 320 comprises a mounting arm 321 connected to a cutter guide
formation 323. The mounting arm 321 is adjustably received in the cutter assembly
mounting formation 322 of the cutter guide 314.

With reference to Figures 14A to 14E, the use of guide system 310 will be described
below in a step-by-step fashion.

In use, the procedure for inserting the base pin 112 into the head 55 of the femur 14
by using the positioning guide 214 and the pin placement arm 213, is the same
procedure as that described in relation to the femoral head bone cutting guide
system 210. Figure 14A shows the head 55 of the femur 14 to which the base pin
112 has been inserted as described above in relation to system 210.

Once the base pin 112 is inserted into the head 55 of the femur 14, the procedure for
re-sectioning of the femoral head 55 can commence. To commence the re-

sectioning procedure, with reference to Figure 14B, the cutter guide 314 is rotatably



guide 314 is rotated about its swivel attachnment to the base pin 112 by
means of its base pin nmounting formation 318 such that the cutting

format i orwB281wsvn2Bves around t he neck 49 of the fenur PET/IBa0D3I2899 ( Not
shown) is guided by the cutting formnmei on 323 to guide the cutting of the
neck 49 of the femur 14. The cutting procedure continues until the neck 49
of the fenmur 14 is cut through, as illustrated in Figure 14E. In use, the
cutting guide system 310 guides the cutting through of the neck of the
femur 14. It will be appreciated that simlar to the cutting guide systens
110 and 2 10, the cutting guide system 310 can |ikew se be used for cutting
t hrough the neck of the hunerus. Although the guide system 3 10 has been
descri bedMeHNted| 19tthepage Aihd 12 Byt eRYVIEE Whdape Al 412 tHeughe thgr AU uri ng a

hi p | oint défﬁiéHQﬁt@U?Mheﬂstg‘bm/mo@rhﬁhggbﬂn‘lh@ioﬁﬁ?ré.em 310 can al so be used for
cutting the head of the hunmerus during a shoul der replacenent surgery. In

this regard, it wll be understood that the positioning guide 214 will not

be used, pHé pbatidiest the blittdreyuidésin dtishexbaylatvdRhé head BY ofthedem(ined shown)
havi ng conpl enentary | ocating formations which correspond with the neck of

the huner [FRAURGGDY aiestion diee At MPIGNGNEMAYPBRI an3¢ bis 1&9dI% SECULRY h

speci fic tehelcatietastembiyduddtiag formiafiorr33 D dhaibsr it BaNitiodfto lgdRIeitheyent i on,

a bone cuttin fg&ui de s%(%s]tem in accordance with the invention, in the form

of an acePYHud grtheHReE £UPT IR e desligf POSHOlse i n hip j oi nt

repl acenent surgery, is designated generally by the reference nuneral

410. The gui de s%ste_m4 i_ncl udes a bone cutting guide assenbl?% 4 11 and a
clsiph $

10 .
posi ti oni g sgevad aigyr .s-ﬁﬁg 18> i f4tieh9¢dE $d4 &5 _ ?al?oﬂtlaq _ ges a pair
Zfl Zggl dedbi Qﬁé;ioawm_boiﬁadés With & londifliginal axg ofﬂtﬁball)éseoéin gue.dqr? aﬁtffl12i51 ]

.2 an I nount | ng, Means conprising a pl acenen ui de . Eac
qui de bl oBR0BSIABIGRAS Fooit e el shechmant 5t MorkeBetin A ke oy Firans of §30. 2 and
a pair of p¥sdpineksundi@ fokmatigh3@182such that the cutting formation 323 revolves around

the neck 49 of the femur 55. A cutter (not shown) is guided by the cutting formation
323 to guide the cutting of the neck 49 of the femur 14. The cutting procedure

continues until the neck 49 of the femur 14 is cut through, as illustrated in Figure 14E.

In use, the cutting guide system 310 guides the cutting through of the neck of the
femur 14. It will be appreciated that similar to the cutting guide systems 110 and 210,
the cutting guide system 310 can likewise be used for cutting through the neck of the
humerus. Although the guide system 310 has been described in relation to the
cutting of the head of the femur 14, during a hip joint replacement surgery, the guide
system 310 can also be used for cutting the head of the humerus during a shoulder
replacement surgery. In this regard, it will be understood that the positioning guide
214 will not be used, but rather will be substituted by a positioning guide (not shown)
having complementary locating formations which correspond with the neck of the
humerus.

With reference generally to Figures 15A to 15J and with specific reference to Figure
15d, in a fourth embodiment of the invention, a bone cutting guide system in
accordance with the invention, in the form of an acetabular bone cutting guide
system, for use in hip joint replacement surgery, is designated generally by the
reference numeral 410.



Each base bl ock formation 430.1 , 430.2 conprises a netal rectangul ar body.
Each of the V-blocks 432.1 , 432.2 are of netal and conprise a V-shaped
gui de forwatzoonmsd22@ and a pair of nounting posts 443 extremdBrgo/hH32esm one
side of the guide formation 440. The Mosts 443 are adjustably received in
hol es defined in the bl ocks 430 for adjustably nounting the V-shaped guide
formations 440 to the base bl ocks 430 as shown in Figure 15J of the
drawi ngs. The guide pins 4 12 are slidingly received in holes defined
therefor in the base blocks so as to allow the blocks 430 to slide al ong
the I ength of the guide pins as shown in Figure 15J. Each guide pin 4 12
has an el gngate shaft and a piercing point 419 at a penetrating end 419 of
the pin. TReIpERsY$iaMi HY BHudepdbene eWing9yide assamly 41 kand atpaaﬁ?m@g screw
thread. EggBeRi#® 412 is configured to penetrate soft tissue and the screw
thread permts the penetrating end 419 to be screwed into the bone. The pin
pl acenment gui de 413 conprises an attachnment post nounting formation in the
form of aTRyldoRErdutidly Gligs\eeséiirly A 1PALI0SS aspac efl gaidardlodky hidediblieal gui de
tubes 449 and an_L-shaped _Ipl ate 446 connected between upper ends of the
sl eeve 44314hd4 hé YW aeP3UBE 9498, P& 18yl i4ldrd 831 YifedBoNTHYSs MeABS ar e each
di mensi ongsmpisied & ginBacenipegiive 484 di fferent one of the pins 4 12
therein. Referring to Figure 151, the positioning guide 414 includes a bone
nounting structure in the formof a noulding 416 and a cutting guide
l'ocating Egénmglicerbldor d538mbRrM7oihciadehtrathiranke bistks 4388, agb.entiang from an
external side of the nmoulding 416. The noul ding 416 is constructed from
anat oni caPifgt APt ¥ed D24 he patient prior to surgery. The noul ding 416
is thus constructed prior to the surgical procedure, froman anatomn cal
data obtapned b ans of a radiographic scan of the acetabul um of the
pat i ent " S EAR 9% DGk JAIHIoBH 30daA30-2 COMPESFH MEHL [HANOURBREM-of t he
acet abul um 59 of patient's pelvis is constructed. The noul di ng defi nes
conpl errenEg(r: olf ?hceaV-bqgcks 432.1, 432.2 are of metal and comprise a V-shaped guide

formation 440 and a pair of mounting posts 443 extending from one side of the guide

formation 440. The posts 443 are adjustably received in holes defined in the blocks

430 for adjustably mounting the V-shaped guide formations 440 to the base blocks

430 as shown in Figure 15J of the drawings.

The guide pins 412 are slidingly received in holes defined therefor in the base blocks
so as to allow the blocks 430 to slide along the length of the guide pins as shown in
Figure 15J.

Each guide pin 412 has an elongate shaft and a piercing point 419 at a penetrating
end 419 of the pin. The penetrating end 419 of the pin 412 has a self-tapping screw
thread.

Each pin 412 is configured to penetrate soft tissue and the screw thread permits the
penetrating end 419 to be screwed into the bone.

The pin placement guide 413 comprises an attachment post mounting formation in
the form of a cylindrical sleeve 442, a pair of spaced apart cylindrical guide tubes 449
and an L-shaped plate 446 connected between upper ends of the sleeve 442 and the
guide tube 449. The cylindrical guide tubes 449 are each dimensioned to slidingly
receive a different one of the pins 412 therein.



formati ons 420 which correspond to anatom cal formations 422 defined on the
acetabul um The locating formations 420 provide for secure fitnent of the
nmoul di ng WOoR610i1B012Be acet abul um 59 in a specific positi eoT/IMIN&052899
particularly, locating formations 42®20f the noul ding 416 are configured to
conformto and correspond to the shape and configuration of the acetabul um
59. The noulding 416 is securely fitted, in use, to the acetabulum59 with
the conplenentary | ocating formations 420 of the nmoulding 4 16
corresponding with anatom cal formations 422 defined on the acetabul um 59.
The attachnent post 418 is configured and di mensioned to be slidingly
received in the cylindrical sleeve 442 of the pin placenent guide 4 13. In
use, the noulding 416 is fitted into the acetabulum59. It will be

appr eci at gdrdrfitRf totFiguire 168 t@b@éit%ﬁgw Pl gintiLdeeEaboRdrolinfiy dificitié ch the
conplenentary | ocati ormations 420 defined on the noul ding 416 | ocate

f
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59. Once hitgchiiamt gwgwkﬁtehaing%ﬁe@ﬁ &deingl dilcompehinga fd the sl eeve 442
of the pin placenent guide 413 is received on the attachment post 4 18 as

shown in Figures 15C to 15D. The pin placenment guide 4 13 is rotatably

mount ed t Qhé hfbuﬂii MﬂB@br_msﬂ@%ied‘?r%anétb@ic%b&at@@bféirte’fdiqwjet ;Bﬁi_eﬁﬂﬂirﬂﬁ‘@@ to
rotate the gw de 13 until a suitable attachnent position is found at

whi ch t heSYBRY- aTheomaplding fd@,is E1si GoNeiriqied BidRido the sWIcak RIPESRUES TP gur es
15E to 15&n ahB®nfiodl e étiahed be@veand4? al radiogtaphddcrn lop ¢t gsbtabulinm f
attachnent post rovides for the rotation of the guide 413. The

4 18. This
gui de pi n¥ezP3fienys Relyis4frarp VNicl 8can, @rihfessAMERR|onFaedeh8f Hip FGFIRDUUAT  gui de
t ubes 44959ff phgenk Hefisic iRk ugd. dBhd FibuldMiedéied @ omiphsnehtdrd Idoandg 412. 2

are each screwed into the hip bone at a suitagble |ocation which is found b
o ariny Tesieaa2h Wl cirBepand oo radloBiFa domaPRs A22Jdrige T e Y

patient’ sasQbbullirhs e, loddiing forpiaBivhsle=o meeeoraééoaﬁdﬂmfa{asht bothbansLidieqy ar eas.
The cylindrjca tubeﬁ 449 of the i?l n g_ace nt a2u| f@e 413 therefore provide
o IC PR ’[I(?jhi grepq u

for the gfif%HgesFeBREUNRIAD iARpeE rly plogatingJoumaions i g
pr edet er nup@df PeshbdulGiNg 416 are configured to conform to and correspond to the shape
and configuration of the acetabulum 59. The moulding 416 is securely fitted, in use,
to the acetabulum 59 with the complementary locating formations 420 of the
moulding 416 corresponding with anatomical formations 422 defined on the

acetabulum 59.

The attachment post 418 is configured and dimensioned to be slidingly received in
the cylindrical sleeve 442 of the pin placement guide 413.

In use, the moulding 416 is fitted into the acetabulum 59. It will be appreciated that
there is only one possible fitment position in which the complementary locating
formations 420 defined on the moulding 416 locate against corresponding anatomical
formations 422 defined by the acetabulum 59. Once the moulding 416 is connected
to the acetabulum 59 the sleeve 442 of the pin placement guide 413 is received on
the attachment post 418 as shown in Figures 15C to 15D. The pin placement guide
413 is rotatably mounted to the attachment post 418, thereby permitting the surgeon
to rotate the guide 413 until a suitable attachment position is found at which the pins
412 are inserted into the bone. With reference to Figures 15E to 15G, the cylindrical
sleeve 442 is rotatably located on the attachment post 418. This provides for the
rotation of the guide 413. The guide pins 412.1 and 412.2 are then inserted into the
cylindrical guide tubes 449 of the pin placement guide 413. The guide pins 412.1



and spatial orientation relative to the acetabulum 59, yet allow ng the
surgeon to select the nost appropriate attachnment point. Wth reference to
Fi gures Nobl2andis022, after the guide pins 4 12.1 and 4 P2TAB2Me@oRewured to
the acetabul um 59, the pin placenent Juide 4 13 is renoved by w thdraw ng
the pin placenment guide 4 13 fromthe attachnment post 418 by sliding the
pi n placenent guide 413 over the free end of the attachnent post 4 18 and
over the free ends of the guide pins 4 12.1 , 4 12.2. The positioning guide
414 is then renoved fromthe acetabul um 59 by w thdrawi ng the positioning
gui de 414 from the acetabul um 59 and by sliding the positioning gui de 414
over the free ends of the gui ins 412.1 and . The guide pins 412.1

and 412. za'ﬂthi?%@r%a%issc&wwawﬁ%n R/iiiﬂ”@i?t@i?é“t%%@cei'%wﬁ'cﬁﬁofoﬂn ¥130.2 can
be rel easadiétihgnmurgimé bvs shhigh RIsdiBRedas tikihiek8aRaiOtd the Batiedes BbMS Vi a

the hol es defined 1 n the base blocks therefore. The nounting post 443 of
each of t HeYe: WP'SEEEOVE@Q sgcure ghfachmeptdo Nardionkd@east o t he apertures defined
in the base bl ocks therefore as shown in Figure 15J of the draw ngs. The
mount i ng [[])_osts 443 are held in position bYEneans of screws (not shown)

i nserted fh? suYKreadubgettPbiesas Rigcemest gHse HiddbrEiore \wedg Krdhence to

Fi gures 1§lmdm@d>f IelocatihgUWst €he Guibi€ ifis g 21104Hd 4802 insa BréddRemPEd tasitidh bl ocks
432.1 , as shown in Figure 15K and 15L of the draw hgs, during

ream ng of"{ FRALA KigRREfoMrEalive;lo E‘ﬁo%?t?w“t”hégdiy%ﬁ'iﬁgng @?céurﬂﬁ%” rt%arrer has

cut the ]@él@ét th® ki ﬂ@ré@@% attachhengssgttabul um the acetabular cup 54.2 is
| ocated in the reaned acetabul um 59, as shown in Figure 15M of the

drawi ngs. Therefater, the reanmed acetabular cup is conpacted by neans
of conpact ini@ fefbnck/ MguRR 15H guii ded é%érttili@g‘drdb|mi¢é<$1ér32anb 412482r@ for

gui ding the inpacting o ular p 54. prosthe5| into the
e castayed g A PSPRTAC ST BT EiH SHACEMENyouttand 1By BETHERADY hat t he
V- bl ocks d@Rdrafvinghte gii ;si@:elaimbwaé &emniorreiﬁefbttaahrﬁérﬂ post 418 by sliding the

pin placement guide 413 over the free end of the attachment post 418 and over the

free ends of the guide pins 412.1, 412.2.

The positioning guide 414 is then removed from the acetabulum 59 by withdrawing
the positioning guide 414 from the acetabulum 59 and by sliding the positioning guide
414 over the free ends of the guide pins 412.1 and 412.2.

The guide pins 412.1 and 412.2 thus serve as guides upon which the base blocks
430.1, 430.2 can be releasably mounted by sliding the base blocks onto the guide
pins via the holes defined in the base blocks therefore. The mounting post 443 of
each of the V-blocks 432.1, 432.2 are inserted into the apertures defined in the base
blocks therefore as shown in Figure 15J of the drawings. The mounting posts 443
are held in position by means of screws (not shown) inserted through the apertures
438 of the base blocks .

With reference to Figures 15K and 15L, in use, a reaming tool 480 is guided by the
V-blocks 432.1, 432.2 as shown in Figure 15K and 15L of the drawings, during
reaming of the acetabulum 59, as shown in the drawings.

Once the reamer has cut the joint locating face in the acetabulum, the acetabular cup
54.2 is located in the reamed acetabulum 59, as shown in Figure 15M of the
drawings. Therefater, the reamed acetabular cup is compacted by means of



adj ustably nmounted to the guide pins 4 12 to permt sliding along the guide
pins 412, thereby to permt the cutting block assenblies 4 17 and gui de

pi ns 4 l2woaoguisoe3r eam ng tools of different configuratconB2acossdzes. |t
will also be appreciated that the cutzing bl ock assenblies 4 17 and gui de
pins 4 12 permt the reamng tool 480 to "kickout", i.e. to nove away from
the V-shaped guide formations 440, if the ream ng bl ade of the ream ng t ool
480 "snags" on a hard region of bone. This arrangenent permts the ream ng
tool 480 to be deflected away fromthe V-shaped guide formations 440

wi t hout noving the bone cutting guide 415 fromits secure attachnent to the
bone. I n another arrangenent shown in Fi g{gre 150, the ream ng tool 480 can

be cl anpeBCBRGiAG tael Ui WhiChfis HIdgH AVt NBn4PIogks de2-bi H3%2 480940iRAiteH i s

secured t pneHetife oPthedeetkBlat cup 86.200 @Y proBthEi8 it tHedfdamEQicavigy foRe@ment
permts for nore secure gui ding of the ream ng tool 480 during a ream ng

oper at i onin ¢ agipRUl %\’F‘r@?ngerrent gui de bl ock 432.2 acts as a guide stop
which prevents further ream ng when guide block 432.1 is stopped by guide

bl ock 432 2, thereb o prevent further penetration of the reanming tool
480, t her BBy 08 SPEFATEO HAb T NeROuEi T O e IguidocIpel 2338rTDIgS Jof Ahe

acet abul Uadjﬁ&abIWnﬁdUnltéﬂ t@rtﬁ@@aldbcblrﬁ M@Spelﬁhﬁ s’ndlﬂ;@élong ﬂh@gﬁudétdhs&tﬂ@Odl ment
of the i nventl on, a hone cutti nll%C?&Sﬁ?mP'éﬁt emin accordance with t

i nvent i ontNefRy Qseeit heseHiting 8 | Alle ABAOUS, BBF 1219 %g‘i’ gnat ed

gener al | YrééYmhgj'lﬁ)orsfoQﬁf@ﬁ@rﬂ cBM@Péﬂon5 aﬁ@&z@@eltmﬂﬁs&bé bpprdcigitéddratast em 510
is adapted for use in cutt Erost hetic joint |ocating face in the

gl enoi d bBHENGPlogk psgemies ‘I’h a% Wde gingidg pSUT"H@esr?%‘P@ﬁﬂ l¢5P R iMffes a bone
cutting guitde.cassnond ywéy fkdmansl vashapsd gw@@tdmaﬁ@hsdﬂoS if 1de reBRindBIBGe CUt ti NQ

gui de asse 5 11 i des a, bon ting guide. the formof the base
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In another arrangement shown in Figure 150, the reaming tool 480 can be clamped
by the addition of an additional guide block 430.3 which is secured to guide block
430.1, as shown in Figure 150. This arrangement permits for more secure guiding of
the reaming tool 480 during a reaming operation.

In this arrangement, guide block 432.2 acts as a guide stop which prevents further
reaming when guide block 432.1 is stopped by guide block 432.2, thereby to prevent
further penetration of the reaming tool 480, thereby to prevent the penetration of the
medial wall 99 of the acetabulum 59.

With reference to Figures 16A — 164, in a fifth embodiment of the invention, a bone
cutting guide system in accordance with the invention, for use in a shoulder joint
replacement surgery, is designated generally by the reference numeral 510. The
bone cutting guide system 510 is adapted for use in cutting a prosthetic joint locating
face in the glenoid bone of a patient The bone cutting guide system 510 includes a
bone cutting guide assembly 511 and a positioning guide 514.

The bone cutting guide assembly 511 includes a bone cutting guide in the form of the
base pin 112 and guide mounting means comprising the pin placement guide 113 of
the bone cutting guide system 110.



5 19.1 and 5 19.2 defined by the nmoulding 5 16. The noul ding 516 is
constructed from anatom cal data obtained of the end region of the glenoid
bone 15 pwoaniwidozmar gery. The noul ding 516 is thus constcuaBmdo/psZBox to the
surgi cal procedure from anatom cal daXSa obtai ned by neans of a radi ographic
scan of the glenoid bone 15, of the patient's scapular, fromwhich scan a

t hree di nensional nodel of the glenoid bone 15 is constructed. The noul di ng
5 16 defines conplenentary |ocating formati ons 520 which correspond to
anatom cal formations 522 defined on the end region of the glenoid bone 15.
The |l ocating formations 520 provide for secure fitnent of the noul ding 516
to the end region of the glenoid bone 15 in a specific position. Mre
particularly, the locating formati ons 520 of the noulding are configured to

corresponghg Cpo%iﬂ@nlﬁbagﬁmealﬁqh %’é]ud@uéaédn‘énm@ﬁnﬂﬁgesﬁxﬁm@' il thenermiSof dhe
nmoul ding 516 is securely fi in use, onto the glenoid bone 15 w th the

conpl enenﬁ‘é’Pﬂ?"%?%@P%r%‘tt@QCE%qe {q"?ét'%[ﬂr@?H‘Q{‘SS'PGthEJP%%cﬂﬁ‘aﬁQ&Sv@ h

anat om cab14.0LAB 5 9PtR Bethenesli@ing 6he end regi on of the gl enoid bone 15.
The aperture 518 defined through the noulding 5 16 is configured and

di rensioned to receive the guiding formation 119 of the placenent guide

113. Aper THg afouli 51]6 is dénét%oi’ecﬁir@ﬁ%nbf@hﬂééﬂdﬁtéébﬁ@hé'@ offherdndriegipA&fand are
configured t a drill bit for drllllnﬁ; screwlocatln%ﬁg es into the

gl enoi d bB’\’?eg'ﬁ’g’ %QOW 1P PHEr @e%’ég?%eJhSéPW' 9Pi f 1§ BHe capkt RGP es 16A -

16J, the ures@ichinsrobsdife Gkt bigtoidar Bataysdtained® b) méeardesics irkBsyraphist ep by
step fashion here| nbel ow. Fi Igﬁl;re 16A shows the noul di nrc1||§5 16 bei ng%fl tted

to the gl &5 A Bsngleagdbanesvd PRPAGNIharIRUAT Homgehieh &6 a1 ¥9e%f t he

pi n pl acegeidns@HadBodel 3f tHesgeh@d bbhé os®cmﬁ0&t@ae¢|ﬁa ABuldiRlgl 3vedddfines he
moul di ng 516. Fi gur e 168 s ase pin 112 being inserted through the
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15 in a specific position. More particularly, the locating formations 520 of the
moulding are configured to correspond to the shape and configuration of the glenoid
bone 15. The moulding 516 is securely fitted, in use, onto the glenoid bone 15 with
the complementary formations 520 of the moulding 516 corresponding with

anatomical formations 522 defined on the end region of the glenoid bone 15.

The aperture 518 defined through the moulding 516 is configured and dimensioned
to receive the guiding formation 119 of the placement guide 113. Apertures 519.1,
519.2 slope inwardly towards aperture 518 and are configured to guide a drill bit for
drilling screw locating holes into the glenoid bone 15 as will be described below.

With reference to Figures 16A — 16J, the use of the bone cutting guide system 510 is
described in step by step fashion hereinbelow.

Figure 16A shows the moulding 516 being fitted to the glenoid bone 15 and shows
the cylindrical guide sleeve 119 of the pin placement guide 113 inserted through
aperture 518 defined in the moulding 516. Figure 16B shows the base pin 112 being
inserted through the aperture defined by the cylindrical guiding formation 119 of the
pin placement guide 113, to guide the insertion of the base pin 112 into the glenoid
bone 15. Figure 16D shows the base pin 112 after it has been screwed into the bone
15 and the pin placement guide subsequently removed.



15 and the pin placenent guide subsequently renoved. Fi gure 16D shows the
pi n placenent guide 113 after renoval fromthe pin 122 with the cylindrical
gui de sl ewoeolBonB the pin placenment guide 113, insert edTiiRtoaobizevmapert ure
5 19.2 defined in the noul ding 516, f@r guiding the drilling of a first
screw | ocating hole into the glenoid bone 15. Figure 16E shows the pin

pl acenment guide 113 after renoval of the guiding sleeve 119 of the pin

pl acenent guide 113 fromaperture 5 19.2, inserted into the aperture 5 19.1
defined in the noulding 516, for guiding the drilling of a second screw

| ocating hole into the glenoid bone 15. Figure 16F shows the gl enoid bone
15 with the noul ding 516 renoved fromthe glenoid bone 15 showi ng hol es
524.1 and 524.2 which were drilled into the glenoid bone 15 in order to

accommodafrpufd XGD)‘@hé\ﬁé m@splﬁcylao@ﬁ@ufgmge t1he drEPRIMRAI fothhé pf wenmh d bone
15 as is describ in nore detail below Fi %We 16G shows thefrgl enoi d bone

15 bei ng Heamdad rlﬂi?' Auideatiesewhichf e RIRRSEMSY! BHSE 1isa NBested f8p heani ng a

prost heti ﬁpérﬁjr@t51b(20@éfin€6 ih 3EmBIdinG 5182 (& QNGihg tRoBRIIAP of hMirstSRrew €aNM Ng
is perforped in sta to ensure that not too much bone material is

renoved bﬂpcﬁ%@%%'”?q {he\gqumdotpngpb‘ir eciated that the holes 524.1 and 524.2
are angl ed and are required in order to secure the prosthesis to the bone

15. 1t will appreci ated that as ream n resses, the exposed upper
ends of tﬁ@UP?o %@SB%SE%HB Plaggmenhpyipe Jd cﬁp fed! PBU()&rQPéd'%géF?%? her, as

they are $i@@€$eﬁ§n$ﬂa@bﬁfénﬁ§@d@11§h©nhab@r§1r5%4932 anRdrib@ e tdepsfups e serve
by peasuring the di stance between

as a nmeans of determning reanin

Che- upper SenaseBreh e TrRukia1s: ity GENGIRS a5eRaT SPUAHEING Af t or
first stag@e@ditoh hsld bohd Ins.ref erence to Figure 16H, gauge tool 582 is
used to check on the ream ng depth by gaugi ng the distance between upper
ends of apertures 524.1 and 524.2. Once the upper ends of apertures 524.1

aﬂd 524. ZF@umI abF %lnewswhé Rylenod Borsd b aviththeugbulapgr $18° Esn®RA. floranke 590. 2 of
the gauQegteﬁgld bone 15 showing holes 524.1 and 524.2 which were drilled into the glenoid
bone 15 in order to accommodate fixing screws for securing the prosthesis to the

glenoid bone 15 as is described in more detail below.

Figure 16G shows the glenoid bone 15 being reamed by a reamer which is guided by
base pin 112, for reaming a prosthetic joint locating face 25 in the glenoid bone 15.

In use, reaming is performed in stages, to ensure that not too much bone material is
removed by reaming. It will be appreciated that the holes 524.1 and 524.2 are
angled and are required in order to secure the prosthesis to the bone 15. It will be
appreciated that as reaming progresses, the exposed upper ends of the holes 524.1
and 524.2 will be displaced towards each other, as they are sloped as stated above.

The holes 524.1 and 524.2 therefore serve as a means of determining reaming depth,
by measuring the distance between the upper ends of apertures 524.1 and 524.2 as
the bone is reamed.

After a first stage of reaming, with reference to Figure 16H, gauge tool 582 is used to
check on the reaming depth by gauging the distance between upper ends of
apertures 524.1 and 524.2. Once the upper ends of apertures 524.1 and 524.2 are
aligned with and visible through apertures 590.1 and 590.2 of the gauge tool, then
the reaming procedure can be terminated. In use, this allows the surgeon to



the ream ng procedure can be termnated. In use, this allows the surgeon
toperi odically check and gauge the ream ng procedure to ensure that correct
dept h of weaniwmgoi2zs bei ng achi eved. Figure 161 shows thecgiiBrmaios2sone 15
whi ch has been reanmed by the reamer t formjoint |ocating face 25 to

provi de for the secure fitnment of prosthesis 23 to the glenoid bone 15.
Figure 16J shows the glenoid bone 15 to which the prosthesis 23 has been
fitted by neans of screws screwed into the first and second screw | ocati ng
holes drilled into the glenoid bone. CLAIMS: 1. A positioning guide for use
with a bone cutting guide assenbly for use in a joint replacenent surgica
procedure for QUIdI t he cuttlng of at |l east one prosthetic joint |ocating
face in aPpy YSFe‘g‘ rPr?ﬁ"éﬁn'ﬁ%|me996rﬁé°ﬁ”SHreHUﬁher?&¥ enib of f r om
which a pgﬁhhgyﬁqkwggﬂgmwgdto be renoved, thereby to allow for the secure
fitment of a prosthetic joint to said bone in a predeterm ned orientation
whi ch approxi mates the anatom cal nornality of said joint bone, the bone

cutting grigdee f51%06WS Yhd dehdidbbge #5 hare Hé@ttiebﬁgeeﬁﬁédj@y heveatedfo tb@@st one
cutter guide formation for U|d|nﬁ“%ﬁcutter for uttlnggsald prost hetic

j oi nt | ockiNtiRFafAg BCePIJQiRioYIesiop iNeotecs s meat pikPraRihesis ZAde §isi 48"ddunt i ng

means to pehels.t hl@um gk ltlﬂQgI@hkblG@ohéw & ﬁﬁ@ﬁlﬂ{é/prﬁﬁtlheélgdsfh@é beeh easabl y
nDuntlng the bone cuttin uide to said joint bone, 05|t|on|ng QUIde
e sh

i ncl udi ng"#ebBhESRRS i BEIEWEY dntp fhe ﬁ'@tf%‘ﬂn%e&P”% S
constructgmmbnmanmg@bﬁau@@hedata obt ai ned of said region of sald 10|nt bone
so as to define conplementary |ocating formations which correspond to
anatom cal formations of said region of said joint bone, thereby to provide
for the secure fitment of the bone nmounting structure to said region of
said joint bone, the bone nounting structure having at | east one cutting
guide locating formation to which the bone cutting guide of the bone
cutting guide assenbly is releasably nmounted, in use, for positioning the
bone cutting guide,



relative to said joint bone in an arrangenent wherein the cutter guide
formation of the bone cutting guide is located in a predeterm ned position
rel ati ve wo 28801d0320i nt bone so as to facilitate the cut®cmgBmio/szse
prosthetic joint |locating face in sai® joint bone thereby to provide for
the fitnment of the prosthetic joint thereto. 2. The positioning guide as
claimed in daiml, wherein the cutting guide |ocating formation is in the
formof a guide passage defined through the noul ding. 3. The positioning
guide as clained in Caim1, wherein the cutting guide |ocating formation
isin the formof an attachnent post projecting froman external side of
the noul ding.4. A bone cutting guide systemfor use in a joint replacenent
surgical procedure for guiding the cutting of at |east one prosthetic joint
| ocating tapausn a region of a predeterm ned joint bone of a human patient,
fromwhich a portion of bone is to be renoved, thereby to allow for the
secure fitment of a prosthetic joint to said bone in a predeterm ned

orientation wmp@ehno'm SUididTRY @Se WtR adb bmtmglguwé&bmbw fof ugedinth joRik Nt bone,
t he bone cutti ng e system i ncl udin one cuttin EUI de assenbly
i ncl udi ng: a)eH %?Pé‘téufgd%lmaroﬁﬁw@ fWaQH'ﬁ’i@g e %%wtoféﬁéeaé pRpProgtiee

formation fOFJo@tUIbélatmg faceCitd RIgidnCdf dipt’ebétegmﬁé’dj ﬂ)lrﬂfbéﬁb fb@blr@rﬂaw ;ﬂihehtocatl ng
face in said r ion of said bone; é)aﬂ‘%ﬁ?d means to which the

bone cutti ng "t $8ICh< Pfin 8L RPRE ﬁdﬁr}?@ ’rtﬁ?@%é‘bﬁlf’%ﬁtﬂ‘? AFU e bone

cutting gui deitrhentSei £l pidathatic hareto faruibbﬁl@urpquréd@éwmmecguméiﬂatm Wwhigh ned in
Caim1l for mounting the bone cutti n%}tgefﬁe asse to said bone, with the

bone cutti ng BHRIVENFHES Hig FnAlUUFS NogR %dl%ﬂt@oﬂ%ﬁ@e BPRSFUtiREIHRRINt | ng of

t he bone cut tdsegmalyi ﬂ@lutjlﬁgt@%o@i@téum@ QUIdéehé\m?@Talt Ngast asrEatiedt, guitié h t he
cutting guide |ocatin ci)rmal ion, ntin ans fgnd t he bone

cutting gui ddoHALAR e ?&Htt%réorp%mfﬂ%tsa@myﬁptwp afing fgge in said

region of said joint bone; and guide mounting means to which the bone cutting
guide is releasably mounted for releasably mounting the bone cutting guide to
said joint bone,

the positioning guide including a bone mounting structure in the form of a
moulding which is constructed from anatomical data obtained of said region of
said joint bone so as to define complementary locating formations which
correspond to anatomical formations of said region of said joint bone, thereby to
provide for the secure fitment of the bone mounting structure to said region of
said joint bone, the bone mounting structure having at least one cutting guide
locating formation to which the bone cutting guide of the bone cutting guide
assembly is releasably mounted, in use, for positioning the bone cutting guide,
relative to said joint bone in an arrangement wherein the cutter guide formation
of the bone cutting guide is located in a predetermined position relative to said
joint bone so as to facilitate the cutting of said prosthetic joint locating face in
said joint bone thereby to provide for the fitment of the prosthetic joint thereto.

2. The positioning guide as claimed in Claim 1, wherein the cutting guide locating
formation is in the form of a guide passage defined through the moulding.

3. The positioning guide as claimed in Claim 1, wherein the cutting guide locating
formation is in the form of an attachment post projecting from an external side of
the moulding.



nount i ng neans and the positioning guide while the bone cutting guide
remains fixedly secured to the bone, thereby to ensure the undi sturbed

at t achmenwoabiwise22bone cutti ng gui de to the bone at theprprasmti@nszsyed
position relative to the bone when th® positioning guide and the guide
nounting neans are renoved fromthe bone. 5. The bone cutting guide system
as clainmed in Caim4, wherein the bone cutting guide is in the formof an
el ongat e base pin having a penetrating end configured to be inbedded into
the bone, in use.6. The bone cutting guide systemas clainmed in Caimb5,
wherein the cutting guide |ocating formation of the positioning guide, is
in the formof an attachnment post extending froman external side of the
nmoul ding. 7. The bone cutting guide systemas clainmed in Caim®6, wherein

the gui dg mouynbbigcimagguiat syBRMPRAGSE it hijtiat EplRemaRESIFgicH procéduré he form
of a pin placenent guide for guidi ngﬁ%greqﬁg\l?acerrent of the base pin into the

f t
patient's bor® 944_I fieCcybingce Al frash fic i 19RRAYAG ifeﬁ‘% I GrrRACNGh f or

nmounti ng the pradeteRRiABE MintBone &f bthunite Gdtieat MIBNWHIBR St poith étbdneast one
pin mounting formation for guiding the insertion of the elongate base pin

into the pati'®RET@Mesite hegebyin @ligw s the BqaUFR) MG IENHef BHOPBRTIGIOTE [0$HRd i n

Caim7, whenghs hhe prdREdIREd RASHtafsH Wil MappRs:imgtel OB ahadmidal t he pin
pl acenent gui de define cog{%lgemant ar$/ﬂ configurations so as to permt the pin

pl acement gui"@EME'BY BESFBICLH R8N, the BPRGTHIINY QUYRe St Mt 9post , to permit
the pin nounting formation of the pin placenent guide to revolve around the
attachnent post to permt the selection of the nost appropriate |ocation
for inserting® poe ‘Bg“é'@ PHGE 3SFEEOVHRCIMANY'ent ' s bone. 9. The bone cutting

gui de systemas claimed in Claim?7, wherein the attachnment post and the

nmounting formati on of the pin placenen ui de both have an anqgul ar
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a cutter for cutting said prosthetic joint locating face in said region of said
bone; and

b) guide mounting means to which the bone cutting guide is releasably
mounted for releasably mounting the bone cutting guide to said joint
bone; and

the positioning guide as claimed in Claim 1 for mounting the bone cutting guide
assembly to said bone, with the bone cutting guide being fixedly secured to said
bone after the mounting of the bone cuiting guide to the cutting guide locating
formation, with the cutting guide locating formation, the guide mounting means
and the bone cutting guide being configured to permit removal of the guide
mounting means and the positioning guide while the bone cutting guide remains
fixedly secured to the bone, thereby to ensure the undisturbed attachment of the
bone cutting guide to the bone at the predetermined position relative to the bone
when the positioning guide and the guide mounting means are removed from the
bone.

5. The bone cutting guide system as claimed in Claim 4, wherein the bone cutting
guide is in the form of an elongate base pin having a penetrating end configured
to be imbedded into the bone, in use.



the attachnent post in a predeterm ned orientation, thereby to fix the
position at which the pin nounting formation of the pin placenent guide is
| ocat ed wherrotomsoaBt achnment post nounting formati on of tPhe/pimo/piaenent
guide is mounted to the attachnent pao¥t.

6. The bone cutting guide system as claimed in Claim 5, wherein the cutting guide
locating formation of the positioning guide, is in the form of an attachment post
extending from an external side of the moulding.

7. The bone cutting guide system as claimed in Claim 6, wherein the guide
mounting means of the bone cutting guide assembly is in the form of a pin
placement guide for guiding the placement of the base pin into the patient’s bone,
the pin placement guide having a mounting formation for mounting the pin
placement guide to the attachment post and at least one pin mounting formation
for guiding the insertion of the elongate base pin into the patient’s bone.

8. The bone cutting guide system as claimed in Claim 7, wherein the attachment
post and the mounting formation of the pin placement guide define
complementary configurations so as to permit the pin placement guide to be
rotatably mounted to the attachment post, to permit the pin mounting formation of
the pin placement guide to revolve around the attachment post to permit the
selection of the most appropriate location for inserting the base pin into the
patient’s bone.

9. The bone cutting guide system as claimed in Claim 7, wherein the attachment
post and the mounting formation of the pin placement guide both have an
angular configuration thereby to permit the pin placement guide to be mounted to
the attachment post in a predetermined orientation, thereby to fix the position at
which the pin mounting formation of the pin placement guide is located when the
attachment post mounting formation of the pin placement guide is mounted to
the attachment post.



