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1. CUTTI NG GUI DE | NSTRUMENT Technical field of the

i nvention The invention is usable in the field of hip joint

prost heses for perna- nent anchoring in the human hip joint. Mre
specifically, Hyehbgsn- tion relates to a cutting or sacEsEYsHMsde

i nstrunent for enabling 5 high-precision resection of the head (caput) of
t he neck of a human femur (collumfenoris) at a predeterm ned angle to
the fenoral shaft and on a predetermded | evel with respect to the
proxi mal end of the caput. The invention also relates to the use of

hod for enabling such

such an i nstrunent

hi gh- pr eci si on r es&et+omn Bt fo—ar t WO 93/ 16663 di scl oses a
hip joint prosthesis conprising an at- tachment part for a ball unit
which 1's designed to be anchored in the neck of a human ferur (collum
fenoris). The attachnent part com prises a part for carrying a ball

or caput int ended;l-% %%F%F'E#ﬁgg}g gtiﬁvé'rﬁior{ he collum after performng a
resection of the el The attachnent part also
e & L e e tort R 8 e e P P
outer side of thenértranchoring i the hitman hipjoint. iMerenspetifically, the invena
cylindrical cavitiiofiteldtes fo htttBAR 07 datitg guide instrument for enabling
' 5 high-precision resection of the head {caput) of the neck cfa human
femur (collum femoris) at a predetermined angle to the femoral shaft
and on a predetermined level with respect to the praximal end of the
caput. The invention also relates to the use of such an instrument,
as well as a method for enabling such high-precision resection.

10 Bac und art

WO 93/16663 discloses a hip joint prosthesis comprising an at-
tachment part for a ball unit which is designed to be anchored in the
neck of a human femur (collum femoris). The attachment part com-
prises a part for carrying a ball or caput intended to be attached to
15 the collum after performing a resection of the head of the collum.
The attachment part also comprises a fixture member comprising
two main parts, a first part which is to extend through a bore hole
from the collum towards the outer side of the femur and a second
part intended to fit into a cylindrical cavity cut into the cancellous
20 bone of the collum. A hip joint prosthesis of this kind is illustrated
in Fig. 1 of the acéompa.nying drawings. Further examples of prior-
art hip joint prostheses are disclosed in WO 93/01769 and
WO 89/11837.

25 In order to obtain a strong anchorage of the prosthesis, as discussed

) in general terms in WO 93/16663, the fixture member is preferably
brought into engagement with the inside of the cortical bone in the
- collum as shown in Fig. 1, since such a contact with the cortical

bone will reduce the risk of mechanical loosening of the prosthesis
30 fixture member. In order to achieve this engagement, the sectioning
or cutting plane P along which the head is to be removed must make



20 bone of the collum A hip joint prosthesis of this kind is illustrated
in*Fig. 1 of the acconpanyi ng drawi ngs. Further exanples of prior- art
hip joint prostheses are disclosed in WD 93/01769 and WO 89/11837. 25
In_order to obtain a strong anchorage of the prosthesis, as discussed

I n general ternBobzeddd 93/ 16663, the fixture nmenber is preferngiskosno4se
brought into engagenment with the inside of the cortical bone in the

collumas shown in Fig. 1, since such a contact with the cortical bone
will reduce the risk of nechanical |oosening2of the prosthesis 30 fixture
menber. In order to achieve this engagenent, the sectioning or cutting
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accurately determ ﬂfeg' C{?ﬂ?rna‘hgnsaegﬁ[ceva}?e of Fﬁst%’tnﬁﬁlaﬁ%>%°r %5\ of
the fenur. The speBprmally detprmined H‘P§@%‘P@q frgmurasliegraph &EF

normal | y determ' ned I n advance fromradi ographs of the femur.

Furt her nor e, Fﬂ}éﬁcr{ﬁ%? ithish 'shid itiriy Flah? if SbREtES
an accurately eterm ned cu tlng gve err |n re to . the grox!lmal

end of the col | um RBRASCREALS ‘iql%‘% othep
shoul d not i np. meméodemmmmmmﬁeth

vance from radi ogr ghligaHot ifip! PHIY cutlifig level can also be determined in ad-
vance from radiographs of the femur.

10
It is therefore an object of the invention to make it possible to per-
form a resection of the head of the femoral collum with high preci-
sion along a cutting plane at such a predetermined cutting angle
and cutting level.

15

It is also an object of the invention to make it possible to perform
such high-precision cutting in a quick and reliable manner.

A specific object of the invention is to provide a cutting guide in-

20 strument by means of which both the cutting angle and the cutting
level can be determined in a reliable and accurate manner, and
which can be used for guiding a cutting blade or the equivalent
along the cutting plane thus established.

Disclosure of the invention

25 The above and other objects of the invention are achieved by a cut-
ting guide instrument and method, as well as the use of such an
instrument, having the features set out in the appended claims.

Thus, a cutting guide instrument according to the invention has a
30 support part comprising a fixture member intended to be fixed to
the femur during resection; a longitudinal guide carrier, which in
use of the instrument is supported by the support part and extends
along the femoral collum at said predetermined cutting angle o to
the femoral shaft; and a cutting guide, which is supported by and is



It is therefore an object of the invention to nake it possible to per-
forma resection of the head of the fenoral collumwth high preci-

sion along a cutting plane at such a predeterm ned cutting angle and
cutting level. 15 It is also an object of the invention to nake it
possi bl e to per Wy s36284 such high-precision cutting in a quipgfsRsibosse
reliabl e manner. A specific object of the invention is to provide a
cutting guide in- 20 strunment by neans of which both the cutting angle and
the cutting | evel can be determined in greliable and accurate manner,
and whi ch can be used for guiding a cutting blade or the equival ent

al ong the cutting I%é@@ol&'&!ﬁn ﬁi@&hh%ﬂﬂe guide caﬁ&%@éti&r@ difiohrdepnt i on
25 The above and ot her ﬁg é e i We&gtl nare hi eved by a cut-
ting guide inst rurrJﬁ?P%’H&%&P § Py étﬁﬂp g, -such an

instrument, having the features set out in the appended cl ai ns. Thus,
a cutting guide i nyy, Plingdo! the inQUREbh 38td'BE &ﬁ%ub%é&ﬁ@ﬁi

fur i ng rosect i of. dortBRGEEHARAHOY [‘ﬁfﬁﬁded ipg AnElf Ao th cutting JELARY e

instrunent is suppmtbsdqhgnt toeﬂmxhpbcatlparufthedupmmandﬁﬂxe patiahtTthe an-

;em)ra: Cﬁ' Hlm atd e df iegside rdi(kj-ﬁéxd iVé B&tﬁé‘%xﬁoftﬁrsh]afttvﬁﬂl ensure that VO

emoral Sl and e Subbhleulhd S et Gurt ab il kS ot
rect predetermined cutting angle relative to the femoral shaft irre-

10 spective of the cutting level. Proper adjustment of the longitudinal
position of the cutting guide along the axis of the guide carrier en-
sures that the cutting plane will also be at the correct predetermined
distance from the proximal end of the caput, i.e. on the correct cut-
ting level.

15
According to a preferred embodiment of the invention, the guide car-
rier is pivotably supported by the support part for angular move-
ment about a pivot axis extending transversely of a plane of symme-
try of the femur, so as to allow adjustment of said cutting angle (o)

20 relative to the femoral shaft. In this context, the term "plane of
symmetry of the femur" refers to a plane which divides the femur
into two essentially equal, but mirrored halves. Such a pivotability of
the guide carrier is advantageous in that it permits higher tolerances
for the positioning and adjustment of the fixture member relative the

25 femur.

In the above embodiment, in which the guide carrier is pivotably
supported, the instrument may further comprise an angle-reference
member, which is provided with a relatively long alignment part ex-
30 tending transversely of the pivot axis of the guide carrier, and which
is pivotably connected to the support part for angular movement
about the pivot axis of the guide carrier to an angular position in
which the alignment part is essentially parallel to the femoral shaft.
This embodiment has the advantage that the angle of the guide car-
35 rier relative to the femoral shaft can be adjusted with a high degree
of accuracy to be equal to the cutting angle, since (i) the angle be-



3 novabl e al ong the axis of the guide carrier to a cutting position
cor - responding to the predeterm ned cutting |level L[err]. The
i nstrument according to the i-nvention is to be used subsequent 5 to the
determ nation of the cutting angle and the cutting | evel, and

subsequent to t{@oghepcati on of the hip joint of the patientpcinxossvsse

gle of the guide carrier relative to the fenoral shaft wll ensure that

the cutting guide, and thus the cutting plane, wil{ present the cor-

rect predetermned cutting angle relative to4the fenoral shaft irre- 10
spective of the cutting |level. Proper adjustnent of the |ongitudinal
position of the CUTtivEéﬂtﬁHEéﬁr&hdUﬂehi&r&ﬂcBﬂﬁpéﬁ&htgﬂbdﬂmé:M&:&l shaft,

sures that the cuttj hlﬁ ﬁg ;,@&e‘ d
di stance fromthe Sf?ﬁf@ﬁ#&% capu'g;::%l‘gTﬁ g}%@%%rmggﬁéczﬁéql
ting level. 15 m ifox) theangwlas posi € t on,
T e e A
pl ane of sym‘re Nl i sai d
cutting angle ([ er liphed with phighelegree pEacawaen| shaft . In this context,
the term "pl ane of symetry of the femur" refers to a plane which

di vi des the fenur 1| ] Lalky. ed S.
Such a pivotabili t}‘hgfa %%Wg%égérl er n?’ a gia&n’( ageg’% gnr@kgf
permits higher tol 8blgengle- ereawntmb%bamsm aligament the
fixture nenberigel &ﬁembeif'&.tﬁﬁelﬁlpléuiemedmtwbrdﬁfh&m eﬁmﬁtsrmer in

whi ch t he guide ca t B!¥ &g’@%&.l
further conprise anhagﬁé'l*éﬁer%égg% ce the Li%hg{ﬁ%n%&l S p%h\ill de vmt% a
relatively long al ﬁ@fﬁﬂew CHRAs ins seepnd éhmvtf gledsvagiablee i vot
axis of the guide carrier, and which S plvotably connected to the

support part for am%irtﬁﬁgﬁpﬁégording to the first alternative may, for example, be
15 provided with a set of interchangeable guide carriers, each having a
different, fixed angle relative to its alignment part.

In an instrument according to the second alternative - variable angle
between guide carrier and alignment part - the guide carrier and the

20 angle-reference member may be made separately pivotable about the

' pivot axis of the guide carrier and be provided with cooperating an-
gle-indicating means for visual indication of the value of the selected
angle between the guide carrier and the alignment member. The an-
gle of the guide carrier will then be adjusted in a two-stage opera-

25 tion. First, the angle-reference member is angularly positioned about
the pivot axis by directing the alignment part thereof along the femo-
ral shaft, e.g. by bringing a distal end of the alignment part in a po-
sition oppeosite to the corresponding knee-joint, preferably the pa-
tella. Next, the guide member is pivoted about the same pivot axis

30 until the predetermined cutting angle is visually indicated by the
angle-indicating means.

Generally, if the guide carrier is pivotable relative to the support
part, the instrument is preferably provided with cutting-angle lock-

35 ing means for locking the guide carrier against pivotal movement
about its pivot axis.



about the pivot axis of the guide carrier to an angular position in

whi ch the alignnent part is essentially parallel to the fenoral shaft.

Thi s enbodi mrent has the advantage that the angle of the guide car- 35 rier
relative to the fenoral shaft can be adjusted with a high degree of
accuracy to bevaslokdsagds0 the cutting angle, since (i) the angIRCISESG00489
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4 tween the reference nenber and the patient, i.e. the fenoral shaft,
can be established with precision by using tBe relatively Iong align-
ment part for the angular positioning of the reference nenber, and

E)l i) the ﬁn9| e lbet \P&téardiﬁ £ tb @f preféreed : E&iﬁb@&m&ﬁﬂofﬂ%ﬂmﬁﬁoﬁatﬁé ﬁi:t\ilre5hb3th
ei ng nechani ca par S nstr i she
w th a_hi gh degr ee ' ﬁ#gt suppor'ﬂ%%ks ig'ba%’\‘;ailc’g%b&?f‘ ment l&d} it

i nvention, which c

menttssbatmpgrardy anchepecin the femur.dirsferablys nthe nalhyi ng

a relatively |ong g itvdnded@ pixt of¢hé Mrhafhietkdniadirectioh téer ent

and i he gui de. olr ¢ PECP ghe fM@éﬁmﬁ?iﬁ%ﬁ’g@%ﬁ%@%@ AR

angle is variable. wnmhmhmdbmde&bmﬁucﬁgnp@ltmﬁmmdealtpmmuve

may, for exanple,
carriers, each havi
al i gnnment part.

- variable angle
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tnlthe ﬁippdr@l rPectlysfilative toiRy fedmgeabl e gui de
Pf erent, T}S

ing a xed angle relative to its

In an mstrurrent according to_the second alternative

For achieving a correct alignment of the guide carrier relative to the
above-defined plane of symmetry of the femur, the support member
may comprise a longitudinal collum-alignment member, such asa
rod or slit-forming means, which is intended to be aligned with said
plane of symmetry of the femur. As will be apparent from the follow-
ing detailed description of a preferred embodiment of the invention,
the use of a collum-alignment member is advantageous in that the
cutting plane can be correctly and precisely oriented in two orthogo-
nal directions, and thus not only in the direction corresponding to
the cutting angle.

In order to position the cutting guide at a cutting level on a correct
distance from the proximal end of the collum head, the guide carrier
may be provided with an abutment arm, which protrudes trans-
versely from the guide carrier and which is intended to be brought
into abutment with the proximal end of the collum head. The guide
carrier.and the cutting guide should then be provided with coope-
rating position-indicating means for visual indication of the dis-
tance, along the axis of the guide carrier, between the cutting guide
and the abutment arm, i.e. indication of when the cutting guide is
positioned at the correct cutting level. Preferably, means are pro-
vided for locking the cutting guide on this cutting level against fur-
ther movement along the axis of the guide carrier.

Normally, the instrument according to the invention is a separate
instrument, which does not include the cutting tool itself. However,
it is also envisaged that the cutting tool could be integrated in, sup-

ported by or be part of the cutting guide. If the cutting tool is sepa-



bet ween guide carrier and alignnment part - the guide carrier and the 20
angl e-reference nenber may be nmade separately pivotable about the

pivot axis of the guide carrier and be provided with cooperating an-

gl e-indicating neans for visual indication of the value of the selected

angl e bet ween Lde carrier and the alignnment nmenber. ThecaRrosnose gl e
of- the guide carrier will then be adjusted in a two-stage opera- 25 tion.
First, the angle-reference nenber is angularly positioned about t he

pivot axis by directing the alignnment part tégereof along the feno- ral

shaft, e.g. by bringing a distal end of the alignrrent' part in a po-

sition opposite tora{tg tting
tella. Next, the g nt%er P&;&tﬁg )tl)o t |é\90{7ﬁ§xé)§u30
until the predet er‘k}h1 8 Tech EL"S'/“# %q}nmlep

angl e-i ndi cati ng neans. Generally, i f the gui de carrier is pivotable

relative to the su ‘Hz%?}&’i royvd-ded
wi th cutting-angl eﬂﬁg%%o%gcopﬁhhggtgﬁg ,#Gérhi gia::liﬂ%%% aggtgr
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PCT/ SE96/ 00489 (collum femons) at apredetermmed cutting anglesac to the ﬁmmaill ng to

a preferred enbodi W &gﬁ“{ r gﬁg& & the
support part is in B?‘rmo nal nﬂ{é& és Ilr:]i_l?cmthre dto be
temporarily anchorE’(’P’Q‘ﬁ’iI grdof the capnt, s te:qug:lhg,qle s i ntroduced
in the upper part of t hedighimga lomgitudinahgudideccarrien alang ﬂﬁ_femaﬂscalhnn
fenmoral shaft,)0Anda{P¥a;iQ 1Hedetdminet bt Bhgl¥ tb Hhe féRbtal shiaft,
providing a cutting guide, which is supported by and is
movable along an axis of the guide carrier, and
moving said cutting guide along the guide carrier to a cutting
position corresponding to the predetermined cutting level.

L

15
Preferred modes of implementation of the inventive method are set
out in the dependent claims.

The invention will now be illustrated in greater detail by an exem-

20 plary embodiment of a cutting guide instrument according to the
invention and the use thereof, with reference to the accompanying.
drawings.

 Brief description of the drawings

Fig. 1 is sectional view of a prior-art hip joint prosthesis anchored in
25 the collum of a human femur. -

Fig. 2 is a part-sectional view illustrating the anchorage of a fixture
member in the form of a nail in the femur.

30 Fig. 3 is a perspective view corresponding to Fig. 2, illustrating how
the nail is oriented in relation to a plane of symmetry of the femur.

Fig. 4 is a perspective view illustrating the mounting of the support
part to the nail in Figs 2 and 3.



can reach into and be guided by the fenoral shaft in order to posi-

tion the support part correctly relative to the fenur. For achi eving
a correct alignnment of the guide carrier relative to the 10 above-defined
pl ane of symmetry of the fenur, the support nenber may conprise a

| ongi t udi nal cavbugReads gnnent nenber, such as a rod or SaSEDEE0IBN]
nmeans, which is intended to be aligned with said pl ane of symretry of
the fenmur. As will be apparent fromthe foll ow i ng detailed
description of a preferred enbodi ment of thezinvention, 15 the use of a
col lumal i gnnent nenber is advantageous in that the cutting plane can

be correctly and ppprissgly reht HEwPer A utithe Biid¥8iBunted on/buide'@skes)s.
and thus not only fth .diection corre %cg‘?.n to the cutting angle.
20 In,order to po qqq;hﬂ%é’ecﬁélﬂsﬁﬁeﬁtf’ﬁg éﬁg&?}'ﬂ'i ng | evel on a correct
di stance fromthe proximal end of the collum head, the guide carrier

may be provided w jfp @isAHEHBRL pérsPectite vewbdréspading 8'Fig. 5.  versely
fromthe gui deiarrler and which is intended to be brought into

abutment with t'he proxi mal end of the collum head. The guide 25 carrier
and the cutting guFige 7sisafrant view ofthe ipstniudent withdhemutting guidein oyt-

posi tion-indicatingpn idr2r Vvisual indication of the dis- tance,

al ong the axis of thé guide carrier, between the cutting guide and the
abutnment arm i.e. indication of when the cutting guide is posi ti oned
at the correct cutFigh§ isevrdar perspentiviel view conmspanding to-Fig07 withi ¢bie tut-

I ocking the culg i nfing\ghiide BAckhdred %qu’gﬂg.evel agai nst fur- t her
novenent al ong the axis of the guide carrier. Normal |y, the
instrunment according to the invention is a separate i nstrument, which

does not include t Fig. Ouista sigetv&n_w correspondirigto\Rigs 73hd 8; butilkistratingi saged
that the cutting tﬁﬁhaﬁgl&cﬂ? s Fi§ROhah & hrid leftShihd use of PRE ifitribhent. be

part of the cutting gui de. the“cutting tool I's sepa-
Detailed description of a preferred embodiment of the invention

15 Fig. 1 illustrates a hip joint prosthesis of the type disclosed in
WO093/16663, comprising a cylindrical first fixture part 1, a plug-
like, cylindrical second fixture part 2 carrying a ball or caput 3. The
first part 1 is fitted into a hole 4 drilled longitudinally through the
femoral collum S along axis B-B. The second fixture part 2 is fitted

20 into a cylindrical recess 6 cut in the collum $ and co-axial with the
drilled hole 4. The cylindrical part 2 has a circumferential flange 7
limiting its insertion into the recess 6, said flange 7 abutting a sec-
tioning or cutting plane P along which the head 8 of the collum S
has been removed by a cutting tool, as shown by dash-dot-lines.

25 . :

The cutting plane P has been selected at a predetermined cutting

angle a, to the femoral shaft 9, the longitudinal main direction of

which is identified by a straight line A-A in Fig. 1. Furthermore, the

cutting plane P has been selected at a predetermined cutting level L,

- 30 with respect to the proximal end of the head 8 of the collum 5.

' Furthermore, and as can be seen from the sectional view in Fig. 1,
the fixture parts 1, 2 of the prosthesis are so positioned and directed
relative to the femur that an outer threaded cylindrical surface of the

35 plug-like second fixture part 2 engages the inside of the cortical
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6 - rate fromthe cutting guide, the latter may be provided with a
cutting slit for receiving and guiding a cutting blade or the

equi val ent .. A met hod according to the invention for enabling

hi gh-preci si on {Ryesncrge S€Ction of the head (caput fenoris) ofpdisxosonsy of a
human femnur (collumfenoris) at a predetermned cutting angle [err]
to the fenoral shaft and on a predetermined cutting level L[err] with
respect to the proxi mal end of the capy@, is characterised by the
steps of: aligning a longitudinal guide carrier along the

L?g‘\irgl ngog' ngt tl?naﬂonﬁldaﬁ'tﬁé&‘aﬁfsiﬁsuﬂaﬂlﬁéortet?%@n&ﬁﬂ'f&nbﬁhltd&ﬁuhemv % gﬁ?{fighg
an axis of the gui gtggl"ﬁgfwbaﬁﬁ‘ bygg c%ﬁg?gofs@efrgﬁmegg ?sgw de

al ong the gui de caradhievedo a cutting - position corresponding to the
predeterm ned cutti ng | evel . 15 Preferred nodes of inplenentation of

t he i nventive ho out depende

i nvention wl | w Ffrﬁgt%?%@n?wt@f M{i lﬁmggggﬁfo%ngﬁgary
enbodi nent of a cutﬂlengvmm and theuse thercobfotiengbling the cutting along:at i on
and the use thereofcufml *bl&ﬁé?rﬁ%&ﬂlﬁ 2, GAsoW be Hescribed il idetainos.

Brief description he dr aw Iml—lg 1 ectionak.vie a
prior-art hip joi ntwﬁi’d'g’ze g’gﬁ‘@ﬁ&ﬁdﬂ%‘}?%" %%5'1‘ ﬁ‘ﬁ?8¥ﬂ5 M f enur .
ment and the subsequent steps to be taken, like parts in Fig. 1 and
10 Figs 2-4 bearing like reference numerals.

Generally, the instrument according to the invention comprises a

support part 11 to be fixed to the femur (Figs 2-4), a longitudinal

guide carrier 12 supported by the support (Figs 5-8), and a cutting
15 guide 13 movable along the axis C-C of the guide carrier 12

(Figs 5-8). These and other parts of the instrument can be made of

any suitable, rigid material, such as stainless steel.

In the embodiment shown in the drawings, the support part 11
20 comprises as fixture member a nail 14 having a total length of about

18 cm. However, other types of fixture members can also be used,
such as clamping means. The nail 14 comprises in its longitudinal
direction the following four integrally formed portions 15-18: a rela-
tively long and narrow end portion 15 having an essentially cross-

25 shaped section and a width in the order of 5 mm,; a relatively short
and wide nail portion 16 also having an essentially cross-shaped
section, but a width in the order of 10 mm; an essentially cylindrical
connecting portion 17; and a flange-like top portion 18. The nail 14
is introduced in a direction substantially coinciding with the main

30 axis A-A of the femoral shaft 9 and in an area near to or coinciding
with fossa trochanterica. As shown in Fig. 2, the nail 14 is long
enough for the end portion 15 to reach into and be guided by the in-
terior of the femoral shaft 9, whereby any unintentional inclination
of the nail 14 relative to the femur axis A-A will be essentially pre-

35 vented, or at least essentially reduced, as the nail is introduced fur-
ther into the femoral shaft. Depending on the size of the femur, a



Fig. 2 is a part-sectional view illustrating the anchorage of a fixture

menber in the formof a nail inthe femur. 30 Fig. 3 is a perspective
vi-ew corresponding to Fig. 2, illustrating how the nail is oriented in
relation to a plane of symretry of the fenur. Fig. 4 is a perspective
vi ew i | | ustr at iwighgsispmse "ount i ng of the support part to tpersedcoosss Fi gs
2 ‘and 3. WO 96/ 36284

PCT/ SE96/ 00489 ' 7 Fig. 5is
a front view of a cutting guide nounted on agguide carrier,

illustrating the adjustment of a cutting | evel . Fig. 6 is a bottom

ting position.
Fig. 8is a rear p€? ‘ive V|em1correspond|ng to Fig. 7 with the cut- 10
ting gui de anchored by two nails. Fig. 9 is a side view

corresponding to FagSyiil Wripparentfrom fdll%%ﬂgldescnpnba fshstlef thd Nes
i ght-hand and é % hﬁ‘é‘r‘é azt of | ghetl?xgh'lurr]rsnéﬁtulgeto project essentially orthogonally
from a plane of symmetry of the femur. Therefore, it is not only the
inclination of the nail 14 relative to the femoral shaft 9 that is of im-
portance, but also its orientation about its own longitudinal axis.
For this reason, the connecting portion 17 of the nail 14 is provided
10 with a longitudinal collum alignment member 19 in the form of a
rod, which extends orthogonally from the connecting portion 17
about 7-10 cm. As shown in Fig. 3, the rod 19 is to be directed
along a plane of symmetry M of the femoral collum 5. The precise
direction should be established during the introduction of the nar-
15 rower end portion 15 of the nail 14, since the anchorage of the wider
nail portion 16 in the femoral collum 5 will effectively fix the angular
orientation of the nail 14 about its own axis owing to the cross-
shaped section of the nail portion 16.

perspective vi ew Ceaggg -fiail prtion 16 Willbe dntfiord{ihQfk Vi W
of the instrument w e cuttl ng gU|

- 20 Asindicated at 20 in Fig. 2, the rod 19 is displaceable in its longi-
tudinal direction in a diametrical through bore 21 in the connecting
portion 17. Moreover, the rod 19 can be inserted into any of a num-
ber (only two in the illustrated embodiment) of such through bores
21. Which bore is to be chosen depends on the size and shape of the

25 femur to be cut.

The nail 14 now being anchored in the femur as shown in Figs 2 and
3, the rest of the support part 11 can be mounted on the connecting
portion 17 as shown in Fig. 4. In this exemplary embodiment, the

30 support part 11 further comprises a L-shaped cantilever 22 having a
first arm 23 and a second arm 24 interconnected at right angles.
The first and the second arms 23 and 24 are each provided with a
cylindrical sleeve 25 and 26, respectively, the longitudinal direction
of which extends in the plane of the L-shaped cantilever 22 and or-

35 thogonally to the respective arm. The sleeve 25 of the first arm 23
has an internal diameter corresponding to the outer diameter of the



Det ai |l ed description of a preferred enbodi nent of the invention 15 Fig. |
il{fustrates a hip joint prosthesis of the type disclosed in W03/
16663, conprising a cylindrical first fixture part 1, a plug- i ke,
cylindrical second fixture part 2 carrying a ball or caput 3. The

first part 1 iSyddddesd i nto a hole 4 drilled |ongitudinally torspsseosde
fenoral collumb5 along axis B-B. The second fixture part 2 is fitted 20
into a cylindrical recess 6 cut in the collum5 and co-axial with the
drilled hole 4. The cylindrical part 2 has agircunferential flange 7
limting its insertion into the recess 6 said flange 7 abutting a sec-

E' oni ng or guht'ngcﬂtﬁaﬁ t&irﬁﬁ!& qmlﬁpﬁmiﬂé@ﬁmmﬂb has

een renoved by a cutiing too s_.shown [

cutting plane P had®J¥ g?eﬁ“ﬁﬁ'? @‘%ﬁqﬁ) )gé i gﬁ L}Fﬁ&ﬁ‘é&?‘ﬂ angF

[err] to the fenor 27, 2Bfbrmed mrthelcongecmmqmﬂﬁ,mpmrummmmtmmmu ch

is identified by ap %,rﬁl&@tca[dﬁ]@wégﬁ iaBotit the fail 14, THEERA;

ggttl n?hpl ane P ha ﬂa&eﬁ&?%at a}Btﬁ@Fﬁ&ﬁﬂ%&g}m %%'I IeveI '[_Eherr]
Wi respec

Furt hernore, and asndimex’ml Mewﬂpmeqtmmaﬂyaﬁ'omltbnphm:pgsymmeﬁ'y the

fixture parts 1, 2ppf mearmths&hﬁ nﬁwqg'wwwy&%ﬁ&das

Lot ive tothe ekl uhgoH B wslgeeam@vhread o g4, e Priss RiE A1 for © 0

WO 96/ 36284 the alignment rod 19 determine the level of the sleepeRSSrrdativg 489
10 to the nail 14, and thus the level of the other sleeve 26 relative to
femoral collum 5.

The sleeve 26 of the second arm 24, the axis of which coincides with
a pivot axis C-C for the longitudinal guide carrier 12 (Fig. 4) and

15 which is normally positioned close to the intersection of axis A-A and
axis B-B in Fig. 1, carries an internal, cylindrical bearing member 30
having an outer cylindrical diameter that corresponds to the internal
diameter of the sleeve 26. The bearing member 30 is thus freely ro-
tatable inside the sleeve 26 about the pivot axis C-C, but can be

20 locked relative to the sleeve 26 by the use of angle-locking means. In
this embodiment, these angle-locking means comprise a hand knob
31, a threaded spindle 32 extending inside the arm 26, and means
(not shown) located near the sleeve 26 for blocking rotational move-
ment of the bearing member 30 when the spindle 32 is turned by the

25 knob 31. The selected angular position of the bearing member 30

~ will determine the cutting angle ag.

The rotatable bearing member 30 has a longitudinal channel for sli-
dably receiving a rod-shaped, cylindrical pivot shaft 33. The pivot
30 shaft 33 is freely displaceable relative the bearing member 30 in the
direction of the pivot axis C-C, whereas relative rotational movement
of these two parts is prevented by two oppogite ridges 34, which
project radially inwardly from the channel of the bearing member 30
‘and which slidingly engage corresponding opposite grooves 35
'35 formed in the pivot shaft 33. This arrangement allows for adjust-



8 bone 10 at the transition part between the fenoral collumb5 and

t he fenoral shaft 9, whereby secure anchorage of the prosthesis is
achi eved. 5 A preferred enbodi nent of a cutting guide instrunent
according to the invention, and the use thereof for enabling the
cutting along ayoogmeed'tting plane P as shown in Fig. 1, w ||pcmsEsecsss
described in detail with reference to Figs 2-8, illustrating the
structure of the instru- ment and the subsequent steps to-be taken,

|i ke parts in Fig. 1 and 10 Figs 2-4 bearingilike reference nunerals.
Generally, the instrunment according to the invention corrpri ses a

support part 11 to E%{& dm“?
gui de carrier 12 suIpl oﬂﬁ(g{tb sugpgb%g &EE ri()j?g cutting g
gui de 13 novabl e al Fr&atfffé' ogking of th § kao (Fi gs
5-8). These and other parts of the |nstrurrent can be made of any

sui table, rigid matg{d éﬂcl o?ﬂﬂ% Yot shaft 33 8¢ femoral cJ)]!PuH'S 1§‘iﬁ&§k&!ﬁ:t
shown in the drgw n ne, su art 11 corrprlses as ure,nme

a nail 14 havi ng Q%SF’&F "Eﬁ}Lﬁ‘ ve 36 forreceiving; W—s Red types
of fixture rrenbersgmdeahmerbm uﬂmjopposxteendlshrﬁseof&m)pn@tmm i8he nail
14 conprises in it #%'&a%uphn lﬂlg-pctlon the foll owi ng four

[ ort I ons F?

integrally fornmed tively long and narrow end
portion 15 having an essentially cross- 25 shaped section and a width in
the order of 5 mm &absdqaehﬂmﬂmsiummungofﬂtwlcamﬂevaraz topthie nail 1baal so

of 10%mn an enCenii il B8 Ple 7 BAR before 18GLg the citting sl S dn B O

Pl ange 11 ket op poreregrNasnermlatr Af plsp showtt i Fig. 4 ARSIy HARMEA Ty,

substanti al | y coi ndheiemgl ofi thie pivat sheifb 33(proxided with thé cobplihgralit37. Shef t 9
and in an area near Jﬁﬁé P%&&ﬁbﬁ@fewnce%&rﬁbﬁpﬁé%ﬁ%ﬁﬁg rdeéxac‘t\.s

shown in Fig. 2, 14 1s Ton enpu or t lon. 15 to
W to thesBpin, frisrA iyl the JeoFalshall %,

reach into and be
wher eby any unilbt erand)tmprovma ineans dor convenient adjustment of the instrument

to the predetermined value of the cutting angle. To this end, the an-
gle-reference member 40 comprises two parts which are mutually
rotatable along an axis coinciding with the pivot axis C-C. The first
part, which is intended to be oriented relative to the femoral shaft 9,

20 comprises an essentially sector-shaped protractor 41, having two
sets of cutting angle values 42 for right and left femurs, respectively,
a cylindrical connecting part 43, and a relatively long alignment part
in the form of a rod 44, releasably connected to the connecting part
43 and extending transversely of, in this embodiment orthogonally

25 to, the pivot axis C-C. Preferably, the alignment rod 44 is long
enough to reach the knee-joint. The second part of the angle-refer-
ence member 40, which is intended to be rotationally fixed to the
pivot shaft 33 by means of the coupling slit 37, comprises an angle-
adjustment knob 45 and a cutting angle-indicator 46 on the angle-

30 indication side of the protractor 41, and a cylindrical connecting
bushing 47 arranged on the opposite side of the protractor 41. The
bushing 47 is provided with an internal protrusion (not shown) for
engaging with the coupling slit 37. These three parts 45, 46 and 47
are thus rotatable as a unit in relation to the protractor 41.

35



of the nail 14 relative to the fenur axis AA-A will be essentially pre- 35
vented, or at |east essentially reduced, as the nail is introduced fur-
ther into the fenoral shaft Depending on the size of the fenur, a
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9 varyiwgespgst h of the wider nail portion 16 w il becCIisedmoed in
the col l um 5. As will be apparent fromthe foll ow ng
description, the rest of the 5 support part of the instrunent is to

proj ect essentially orthogonally fromaa plane of symmetry of the
femur. Therefore, it is not only the I nclination of the nail 14

relative to the fw&mébﬁék-&féﬂéﬂéehferﬂﬁeﬁ% has beenfabuntétonthe al so its

ori ent at i on about n tu

connect 1 ng port | ek B 38 B be eaxiﬁege&%m&wmc%ﬂﬂﬁ%?é&{h ? nal

col | um al i gnnent mfmng@ppﬁt:pngelmtof femur hyvrnipg the aligament

ort hogonal |y from@mqawaqsdsmbmwer@méamm en@ﬂm&oﬁws@l Gwnj\is IBown i n

Fi 3, th t M of
The temoral coP |u%?%%%§?%r§§§g“%¢§£ﬁqg%ﬁﬁﬁ§“§ Wi thec°
during the int rodm@ﬂﬂrh me@dm@mSW@W#%mm%al I
14, since the anchﬁeeamzﬁahgleagié@etbyturnmgtm:rmbmsmmlrtﬁehndim al

collum5 will eff Q%txk\é(iltii? cbﬁ#@?m@ﬁ%ﬁned aﬁggr‘}gglgéq qflwkhe nail 14

about its own axis own ecifo of the nail
portion 16. W erebythe axis of the sleeve 36w111be exactly d1rectedmthe pre-

10 determined cutting angle relative to the femoral shaft 9. The cutting
angle can now be fixed by locking the bearing member 30 relative to
the sleeve 26 by means of the knob 31. The angle-reference member
40 can then be removed from the cantilever 22. Obviously, it is also
possible to set the angle value before mounting the angle indication

15 member 40.

Reference is now made to Figs 5 and 6, which illustrate the adjust-
ment of the cutting level L. In this embodiment, the cutting guide
13 is in the form of a rectangular block provided with a cutting slit
20 S50 and four anchoring channels 51, intersecting each other two by
' two as shown in Fig. 6. The cylindrical guide carrier 12 is received
and freely movable in a bore provided in the cutting guide 13 or-
thogonally to the plane of the cutting slit 50. At its proximal end 54
the guide carrier 12 is provided with an abutment arm 53, extending
25 transversely to the axis D-D of the guide carrier 12 and being in-
tended to be brought into abutment with the proximal end of the
caput 8 to be removed, as shown in Fig. 7. In this embodiment, the
abutment arm 53 is rotatably supported by the guide carrier 12.

30 Preferably before inserting the guide carrier 12 in the sleeve 36, the
distance between the cutting slit 50 and the abutment arm 53 is set
equal to the predetermined cutting level L¢, as shown in Fig. 5. In
this embodiment, the setting of the cutting level is achieved by
means of level-indicating means in the form of a slit ruler 54 _

35 mounted on the cutting guide 13 and an indication ring 55 visible
through the slit 56 of the ruler 54. When the cutting level has been



20 As indicated at 20 in Fig. 2, the rod 19 is displaceable in its |ongi-
tudinal direction in a dianetrical through bore 21 in the connecting
portion 17. Mreover, the rod 19 can be inserted into any of a num

ber (only two in the illustrated enbodi nent) of such through bores 21.
Wii ch bore is ywgobh§s8f10sen depends on the size and shape of poRsEGm04BETUr
to be cut. The nail 14 now being anchored in the femur as shown in
Figs 2 and 3, the rest of the support part 11 can be nmounted on the
connecti ng portion 17 as shown in Fig.13. In this exenplary

enbodi ment, the 30 support part 11 further conprises a L-shaped cantil ever
22 having a ﬁ?e%% Sehad g, aﬂ{e&f:dr%tghaem@ﬁttaekedml ght
angl es. The f|r t econd ©»3. and ? %r vided with
a . cylindri caﬁ@%@@&@ SRITeTs & tramabls joc i%gf‘ BA"hal
direction of which extends in the plane of the L-shaped cantil ever 22
and gé 35 thOQOQﬁUI%hiEQhBMXh egh&ﬁl?éiﬁtl&@l&d%t%%&ﬁe%@‘nﬁx%&df'[ﬁ ¢
arm PulhgIAR), if cBTRosted 1o thE Lanitiives 2 ab ShoWd in g 7Ty " ©
PCT/ SE96/ 00489 msertmg the free end of the guide camer 12 into th®fixed sleeve 36
cylindrical Conne&ﬁm%éﬁmmnimﬂsbﬁ erhB.l ERYRE ¢he cApat 8.

jecting tap means,J not _.sh rec ed tud al oves
27, 28 fornmed in #fg BH ﬁé ﬁe&ﬁ# Bﬂ’e‘ﬂ'é’?ﬁ&?

tion of the cantrdemgd&mgahﬂmd cmtmglmb tap means are so 5
| ocated rel atjgye to the pin 19 that the cantil ever 22, when nounted

Increased precision can be obtained if the cutting guide 12, as sug-
gested in the embodiment shown, is anchored in the caput 8 before
performing the resection. This is done by first pivoting the cutting
guide 13 and the guide carrier 12 in relation to the sleeve 26 about

15 the axis D-D, in combination with displacement of the pivot shaft 33
relative to the locked bearing member 30, until the cutting guide 13
is brought into contact with the femoral collum 5. Thereafter, two
anchoring nails 58 are inserted through two of the channels 51 of
the cutting guide 12 and anchored in the part of the collum to be

20 removed. The situation is now as depicted in Fig. 8.

The adjustment and anchorage of the instrument being now com-
pleted, the cutting operation can be performed by inserting a cutting
blade or the equivalent (not shown) through the cutting slit 50,

25 which will effectively guide the cutting blade with a high degree of
accuracy along the predetermined cutting plane P. When resection
has been performed, the instrument is removed from the femur by
retracting the nail 14.

30 As an alternative to the situation illustrated in Fig. 2, the nail 14
may be introduced at the trochanter major instead, i.e. further to
the left in Fig. 2. As will be seen from Fig. 7, such a positioning of
the nail 14 would result in a higher degree of movability of the cut-
ting guide 13 relative to the guide carrier 12.

35



on the nail 14, will project orthogonally fromthe plane of symetry

M: provided that the alignnment rod 19 has been properly oriented as
indicated in Fig. 3. As appears fromFig. 4, the selected bore 21 for

~the alignment rod 19 will determne the |level of the sleeve 25 relative 10
to the nail 14w@bdheiddus the I evel of the other sleeve 26 relpgirisEssnome
fémoral collum 5. The sl eeve 26 of the second arm 24, the axis of

whi ch coincides with a pivot axis CGC for the |ongitudinal guide
carrier 12 (Fig. 4) and 15 which is normallygpositioned close to the

i ntersection of axis A-A and axis B-Bin Fig. 1, carries an internal,
cylindrical beari ngiARIN, 39:Hushaﬂ£ﬁkﬁﬂﬂ§9nﬁﬂhﬁh dédtdibed?d

t hat corresponds t gﬁg 1 neter of the sleeve 26. The
beari ng nenber 30 | °¥Ep° e enwﬁfable i nside the sleeve 26
about the pivot axis C—C but can be 20 locked relative to the sleeve 26
by the use of angle-locking neans. In this enbodi nent, these
angl e-1 ocling neans conprise a hand knob 31, a threaded spindle 32
extending inside the arm 26, and neans (not shown) | ocated near the

sl eeve 26 for blocking rotational nove- ment of the bearing nmenber 30
when the spindle 32 is turned by the 25 knob 31. The sel ected angul ar
position of the bearing nmenber 30 will determne the cutting angle
[err]. The rotatabl e beari ng nmenber 30 has a | ongitudi nal channel for
sli- dably receiving a rod-shaped, cylindrical pivot shaft 33. The
pivot 30 shaft 33 is freely displaceable relative the bearing nenber 30 in
t he direction of the pivot axis CC, whereas relative rotational
novenent of these two parts is prevented by two opposite ridges 34,
whi ch project radially inwardly fromthe channel of the bearing nenber
30 and whi ch slidingly engage correspondi ng opposite grooves 35 35
formed in the pivot shaft 33. This arrangenent allows for adjust-
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ment of the distance bet \/\BHM“}&!{H{!NMHWl er 12 and the collum5

even after |ocking of the the knob 31. The end of
the pivot shaft 33 facing the fenoral collum 5 is integrally 5 connected
to a cylindricabpséseegse 36 for receiving the rod-shaped H/Sk06/00a%Y | er
12. The opposite end surface of the pivot axle 31 is provided with a
coupling slit 37. Subsequent to the nounting of the cantilever 22 to
the nail 14 as 10 shown in Fig. 4, but befogs |ocking the cutting angle
[err], an angl e- ref erence nmenber 40 also shown in Fig. 4 is
tenporarily nmounted on the end of th%lﬂ'hfﬁﬁi shaft 33 provided wth the
coupling slit 37. The pur pose of the angle-reference nenber 40 is to

establ [ sh an exact angle reference relative to the main axis A-A of
the fenoral shaft 9, 151, Arcttting guidei idstmumerst forrenabling highrprecisiost reent  of

s e R, e SR S et I s
axi s

are nutually
C-C. The first femardlshaﬁ(@handow&pmﬂetemrmﬂ cuttingt levelr(bi)awitheret 0 t he

fenmoral shaft 2@ o] actor 41,
havi ng two 9SSetgeof cuttl ng angle va‘l['@ %Bq?!i §=rllﬁg ?e’gr?gffge t fenurs,

respectively, 3}1 B¥irical connect i ng part 43, and a relatively Iong
al i gnnent part | n 4 sepportrpart (H)rmtnpmsmgaéksm mentbane(tﬂenhtendtche

connecting part to bé#ixeAdohe walﬁﬁ'@;@i , in this enbodi nment
orthogonally 25 t oo t he \?ot el re .t he al‘t&ﬁrrenha{ od 44
is |ong enough to ?Bﬁtﬂﬁ“&%aylm eFBFH‘Er
angl e-refer- 10  ment issupportéd byvthesupport pamidd)iand dxlaendsalbngrthbl y
fixed to the femoral collum (5) at said predetermined cutting angle (ac) to the

femoral shaft (9), and

a cutting guide (13}, which is supported by and movable along
the axis (D-D) of the guide carrier (12) to a cutting position corre-
15 sponding to the predetermined cutting level (Lg).

2. An instrument according to claim 1, wherein the guide car-
rier (12) is pivotably supported by the support part {11) for angular
movement about a pivot axis {C-C} extending transversely of a plane .

20 of symmetry (M) of the femur, so as to allow adjustment of the guide
carrier (12} to the predetermined cutting angle (o) to the femoral
shaft (9).

3. An instrument according to claim 2, further comprisingan .
25 angle-reference member (40}, which is provided with a relatively long
shaft alignment part (44) extending transversely of the pivot axis (C-
C) of the guide carrier (12}, and which is pivotably connected to the
support part (11) for angular movement about the pivot axis {C-C) of
the guide carrier (12} into an angular position in which the shaft
30 alignment part {44) is essentially parallel to the femoral shaft (9), the
angle between the guide carrier (12) and the shaft alighment part
(44) being equal to the predetermined cutting angle (ac) when the
cutting guide (13} is in its cutting position.



pi vot shaft 33 by neans of the coupling slit 37, conprises an angl e-

adj ust ment knob 45 and a cuttin | e-in ator 46 on the angle- 30

i ndi cation side of the prot IE |l|m ﬂ!ﬁcyl i ndrical connecting

bushi ng 47 arranged on the the protractor 41. The

bushi ng 47 is pobesd W th an |nternal protrusion (not showerCT/SENG0489
ehgaging with the coupling slit 37. These three parts 45, 46 and 47

are thus rotatable as a unit in relation to the protractor 41. 35
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12 When the angl e-reference nmenber 40 has been nounted on the

pivot shaft 33 of the @A ingheiment adcddingtbrolditms, &hemnbhmg;huelcar-o

a reference p03|t|
rod 44 into a p03| gab\ghhvtﬁf @Wﬁ%‘ﬁér e&d’%& V\EE i |
cated opposite toﬂ e in zelatie F’é?«b@ltﬂ"(?d?@a#?@ﬁ( aﬁh

rod 44 held stati m(m)samﬂ divaingoi nt ,

afee;szewmaaewitn
4615 at the corr RERRL(AE £E ﬁ?ﬁ%%%s%f%d&%ﬁyg %gﬂéfhaﬁ*‘ﬁnhﬂ cator
the axis of the sltmeen the Enide carrien{3a) and the sligement part(4de- 10

determ ned cutting angle relative to the fenoral shaft 9. The cutting
angl e can now be fixedgh to-
the sl eeve 26 by neans bhﬁé&%%g%%ﬂ?%@gngq Wrr ™ 40
can then be renpvdrisingeutting anglerlocking meang3-gdk for lockingthg guide
possible to s@0 t harfieg(¥2)agaitst keiptisr Movermengabovt S Pivoti s (CE)ON

6. An instrument according to any of the preceding claims,
wherein the guide carrier (12) is displaceable transversely of the
support part (11) in a direction parallel to its pivot axis (C-C), in or-

1S der to adjust the distance between the cutting guide (13) and the
femoral collum (5).

7. An instrument according to any of the preceding claims,
further comprising cutting guide locking means (57) for locking the
20 cutting guide (13) against movement along the axis of the guide car-
rier (12).

8. An instrument according to any of the preceding claims,
wherein the cutting guide (13) is pivotable in relation to the axis
25 (D-D) of the guide carrier (12).

9. An instrument according to any of the preceding claims,
wherein the cutting guide (13) is intended to be anchored in its cut-
ting position to the part of the femur which is to be removed.

30

10. An instrument according to claim 9, wherein the cutting
guide (13) is provided with one or more channels (51) for receiving
anchoring means, such as nails (58), for enabling anchorage of the
cutting guide (13).

35



15 nenber 40. Ref erénce is now nade to Figs 5 and 6, which

I 14 ustrate the adjust- ing level Lc. In this

enbodi ment, the cutting gulen“"IW“HHM the formof a rectangul ar bl ock
provi ded W|th a cutting slit*20 andsfotlr anchoring channels 51,

i ntersecti ng ep@lveBkdagr two by - two as shown in Fig 6. Tipersgdsoosaoi cal
guide carrier 12 is received and freely novable in a bore provided in
the cutting guide 13 or- thogonally to the plane of the cutting slit
50. At its proximal end 54 the guide cafrier 12 is provided with an.
abut ment arm 53, extending 25 transversel y to the axis DD of the guide

carrier 12 and being |r11 Anmshqﬂﬁggta& ey of RO prdtet iRy Elais the -
proxi mal end of th to he r . Inthls
embodi nent, the ﬁi‘%ﬁ?‘% (?gf%‘ﬁg'&i}f%ﬁ?ﬁg @lgy}sq UI de
carrier 12. 30 Fipanaf@nmlmubwéuchssmengedmhgmm@ardy anchoredrin he
sl eeve 36, the theGemh@nce between the cutting slit 50 and the abut nent
arm53 is set 5 equal to the predeterm ned cutting |level Lc, as shown in

Fig. 5. In this enbodi nent, the setting of the cutting level is
achi eved by means 18f Andnstrumentaccordingtoclaim klxavhesein the nail|(14)

rul er 54 35 nount 4 iRtenided t6'Bd intfoditdedsinlth %@W@fﬂ&éf&ﬁmh&@kﬁﬁt
vi si bl e throtﬁg%p §I | ttegca)oxia tM&b WM% Itﬁxel

has been
PCT/ SE96/ 00489 length of the nail (14) being sufficient for the nail tpyeach into and

10 be guided by the femoral shaft (9).

13. An instrument according to any of the preceding claims,
wherein the support part (11) further comprises a cantilever (22),
which is releasably connected to the fixture member (14) at a first
15 end portion (25) and which supports the guide carrier (12) at a sec-
ond end portion (26).

14. An instrument according to any of the preceding claims,
wherein the support member (11) further comprises a collum-align-
20 ment member (19), such as a rod, which is intended to be aligned in
parallel with a plane of symmetry (M) of the femoral collum, in order
to direct the guide carrier (12) in a direction parallel to said plane of
symmetry (M}.

25 15. An instrument according to any of the preceding claims,
wherein the guide carrier (12) is provided with an abutment arm
{53), which protrudes transversely from the guide carrier (12) and
which is intended to be brought into abutment with the proximal
end of the caput (8), and wherein the guide carrier (12) and the cut-

30 ting guide (13) are provided with cooperating position-indicating
means (54-56) for visual indication of the distance between the cut-
ting guide (13) and the abutment arm along the axis (D-D) of the

guide carrier (12).
35 16. An instrument according to claim 15, wherein the guide

carrier (12) is movable in its longitudinal direction in relation to the



set to the predetermned va utting guide 13 is | ocked in
relFation to the guide carri ﬂ ,Ec " ﬁml e locking knob 57. ~ The

unit shown in Fig. 5, now bernge e predetermined 5 cutting

| evel, is connected to the cantilever. 22 as shown in Fig. 7 by

|nsert|ng the fwa9sssgh of the guide carrier 12 into the fiXxethcisnos/asso
until the abutnment arm 53 engages the proximal end of the caput 8. The
cutting slit 50 will then define a cutting plane P having the pre-

determ ned cutting angle and cutting level. 1 | ncreased precision can
be obtained if the cutting gui de 12, as sug- gested in the enbodi nent

shown, is anchoredgifp f&—Bﬁh the abﬁﬁﬁéﬁt&hﬁgss)tatéasaeheaa
This is done by firs B}IVOtln hec “588 gui de 13 and the guide
carrier 12 in rel al P B’E@S the axis D-D, in

conbi nati on with displacenent of the pi vot shaft 33 relative to the

| ocked bearing menber 30y, AR irdiritient Hbéirfing b Sty b the prededlith i, | Nt 0

contact with t fe r al ter hor |s 58
are inserted t tg‘Fct‘# ggﬁ'&f]@ﬁ § R S?“d\é\ﬁw‘flﬁén. B‘QW? grio
and anchored in thmqemngahdtgmdmgauutﬁngbhcm)orﬂmmdaleﬁhe situation is
now as depicted in Fig. 8. The adj ust ment and anchorage of the

i nstrument being now co ted the ting.qperation c b
perforned by inserting iﬁ(ﬂtﬂ’i‘hg‘& or erigh 'PF& iroSh %F%?&m)
t hrough t he cutti n{papltferborisp{s) oﬂ\the:neck I($) ofid bumarefemupicdunhiensoris)i ng
blade with a high gedpredétermined asditgoaN, g ﬂlﬁfaﬁﬁﬂﬂg{dﬂ Pcﬁﬁaléﬁl ng
]Pl anetE ]\c/\hen rgsectlg&F e[tqaﬁ eﬁér li%%he Itnsf%l Teni %f l?}irr%)ved
romthe fenur by ‘8{1?% ﬁ\g@ PEGH L0, re
the situation ill uthecapat (8)h F|Iga ra t:heenallls e4d by thewsyepscoft nt r oduced at
t'hFI t[)ochant e][ mej or i Qﬁig?&&g ﬁk{hhﬁ?guidé carnert(l"f) ilﬁﬁﬁ thé‘fé:rhéral%olAS
Wi e seen from su sitio al
result in a hi gherﬁkgéwe%t ﬁx&%@%@g cgf:ﬂ%ﬂggﬁgle (“c) to%erf
relative to thd gul®e carrier 12. 35
providing a cutting guide (13), which is supported by and is
movable along an axis {D-D) of the guide carrier {12), and
moving said cutting guide (13} along the guide carrier (12) to a
cutting position corresponding to the predetermined cutting level
20 (Lo).

-

19. A method according to claim 18, further comprising the
steps of providing a support part (11) which supports the longitudi-
nal guide carrier (12}, and fixing the support part (11) to the femur

25 during said resection.

20. A method according to claim 19, wherein the guide carrier
(12) is pivotably supported by the support part for angular
movement about a pivot axis (C-C) extending transversely of a plane
30 of symmetry (M) to the femur, said method further comprising, sub-
sequent to said step of fixing the support part (11) to the femur, the
step of adjusting the guide carrier (12) about said pivot axis (C-C) to
the predetermined cutting angle (ag) to the femoral shaft (9).

35 21. A method according to claim 20, wherein said step of
adjusting the guide carrier (12) about said pivot axis (C-C) to the
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14 Finally, Fig. 9 il umnﬂﬂlﬂjmﬁwmm i nstrunment descri bed above can
be used for the right 2L UL L WO 96/ 36284

PCT/ SE96/ 00489 15
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hi gh- preci sion re- section of the head (caput fenoris) (8) of the
neck (5) of a human fe- mur (collumfenoris) at a predeterm ned
cutting angle ([err]) to the fenoral ghaft (9) and on a predeterm ned
cutting level (L[err]) with re-

predetermined cutting angle (ag) comprises the sub-step of aligning
a relatively long alignment part (44), which is coupled to the support
part {11) so as to be pivotable about said axis (C-C) as an angular
reference member, essentially parallel to the femoral shaft (9), the

5 angle between the guide carrier (12) and the relatively long align-
ment part (44) being equal to the predetermined cutting angle (a¢)
when the cutting guide (13) is in its cutting position.

22. A method according to claim 21, wherein said step of
10 aligning the relatively long alignment part (44) essentially parallel to
the femoral shaft (9) comprises the sub-step of pivoting the align-
ment part (44) to a position where a distal end thereof is located op-
posite to a corresponding knee-joint, preferably the patella.

15 23. A method according to any of claims 20-22, further
comprising, subsequent to said step of adjusting the guide carrier to
the predetermined cutting angle (o), the step of locking the guide
carrier (12) against angular movement about said pivot axis (C-C).

20 24. A method according to any of claims 18-23, further -
comprising, subsequent to said step of moving said cutting guide
(13) to said cutting position, the step of locking the cutting guide
(13) in relation to the guide carrier (12).

25 25. A method according to any of claims 18-24, further
comprising, subsequent to the step of bringing the cutting guide (13)
to said cutting position and prior to said resection, the step of an-
choring the cutting guide (13) in the part of the femur that is to be
removed by said resection.

30

26. A method according to any of claims 18-25, wherein said
step of fixing the support part (11) comprises the step of temporarily
anchoring a nail (14) in the femur.



5 spect to the proxinal end : , character -
| sed by a suppor rising a fixture nmenber (14)
i nt ended to be fixed t g said resection,

a |longitudinal guide carrier (12) which in use of the instru- 10 nent is
supported by tkepsmemert part (11) and extends al ong the PCT/RESB04BD

collum (5) at said predetermned cutting angle ([err]) to the f enor al
shaft (9), and a cutting guide (13), which is supported by and
novabl e al ong the axis (D-D) of the ggpde carrier (12) to a cutting
position corre- 15 sponding to the predeterm' ned cutti ng level (L[err]).
2. An instrunent accor Bordi | I er
(12) is pivotably support'e(fhgﬂﬁ%‘ﬁg supp t p rt Il %nfﬂ 14)
novement about a ppiked tacthe upper-pataf ?ﬁﬁ&%%ﬁk 'og’ﬁa Qhe 20 of

symetry (M of t%&ﬁéﬁéa):ﬁ@d&e&ﬁoﬂ%ﬂﬂt&ﬂﬂiﬁfemmm gui de
carrier (12) to the predetermned cutting angle ([err]) to the fenoral

shaft (9). 3. An instrunent accordl to cIa|m2 fL{th r
conprising an # angl 28y Arraethpd aprording to o127 sWhetsin 4bg a
relatively long of thelmil(15) isgmel‘echs tofmé saffichati togeriatde thenadl y of

the pivot axis (G ’{"%” j ﬁ%}al ich is
pi vot ably connect e(éﬂ%o e qnt&g%&g%lo par ?‘fl{‘ or angu@ novenent

about the pivot axis (G C) of the guide carrier (12) into an angul ar
position in which the SBaNmaﬂmchhi:@rdhrgtqomy of dldjms 418e28 ewherdihthpar al | el

to the fem)ral h -y 12) and

the shaft ali gr?snea%é%g?%;%%t(h&i; el ng eqt\ﬁfg%::lit%e pre eterm ne( utting

angle ([err]) wherForpRns ecarrier {12 ?%E‘Egg tion.
with a plane of symmeiry (M) of the femoral collum (5).

30. The use of a cutting guide instrument according to any of
15 = claims 1-17 when performing a high-precision resection of the head
{caput femoris) (8) of the neck (5) of a human femur (collum femoris),
wherein:
the support part (11) is fixed to the femur by means of the fix-
ture member (14),
20 the guide carrier is aligned along the femoral collum (S) at a
predetermined cutting angle (ag) to the femoral shaft (9},
the cutting guide (13) is moved along the axis of the guide car-
rier (12) to a cutting position corresponding to a predetermined cut-
ting level (L) with respect to the proximal end of the caput (8}, and
25 the caput (8) is removed, at said predetermined cutting angle
{ac) and at said predetermined cutting level (L), with the aid of a
cutting instrument guided by the cutting guide (13).
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16 4. An instrunment according to claim3, wherein the guide

car - rier (12) and the angl e-reference nmenber (40) are separately

pi vot - able in relation to each other about the pivot axis (CC) of
the gui de j,er (12) and are provi ded w th cooper at iR¢F/SE96/00489

angl e- |nd|catpﬁ8 means (41, 42, 46) for visual indication of the val ue
of the angl e be- t ween t he gU{ZEicarrier (12) and the alignnent part .
(44). ' 5. An instrunent ording to any of clainms 2-4, further
com prising cutting angl e-Iocking neans (30-32) for |ocking the
guide 10 carrier (12) against angul ar novenent about its pivot axis (CGQO).
6. An instrument according to any of the precgding clains, wherein the
guide carrier (12) is displaceable transversgqy of the support part

(11) rn a direction parallel to its pivot axiy (KO, |é}<3r- 15 der to
adj ust the distance betme he cutting EUId (13) nd ®h f enor al

col lum (5). n |n unen coJ. . y of the preceding
cl ai ns, further conpr|3|' ing g ;Kf | ans (57) for
Iocklng the 20 cutting guide (1 a ain ] he axis of the .
gui de car-_ rier (12). ¢0Lg}ng to any of
t he preceding cl ai s, wher et cu t| ' S votable in
relation to the axis 25 ( t he 7 2 3 9. An
i nstrument according to an A R s By Wherein the
cutting guide (13) is int A ?:"' ' 4 8
AT Do oy "_ »
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ting position to the part of the femur which is to be renoved. 30

10.. An instrunment according to claim9, wherein the cutting gui de (13)
is provided with one or nore channels (51) for receiving anchori ng
means, such as nails (58), for enabling anchorage of the cutting guide
(13). 35 WOP/358136284

PCT/ SE96/ 00489 17 ~ PCTSESSNMSY |
An instrunment according to any of the di ng cl ai ns, wherein the
fixture nenber (14) of {8e<gmpor topart ) is in the formof a nai
(14), which is intended to N frarily anchored in the femur. 5

12. An instrunent according] g
i ntended to be introducédu
fossa thochanterica) in a d
| ength of the nail (14) bei
be gui ded by _the fenoralE=ap
according t g OF #) he prege
(11) furthe Ses a cafy _
connected to the fixture, ey
whi ch supports the guid 3 ;

[T [agfi{, wherein the nail (14) i s

‘% per parj of the fenmur neck (at

tiop towa t he fennralda?aft (9), the
i ficientf for the nail t each into and 10
T Lo l)Asrmstrunent
el n the support part
Is rel easably
And portion (25) and




ond end portion (26). 14. An instrunent according to any of the
precedi ng cl ai s, wherein the support nmenber (11) further conprises a
collumalign- 20 nment nmenber (19), such as a rod, which is intended to be
aligned in parallel with a plane of symetry (M of the fenoral

cqllum I n ordewoosnesd 0 direct the guide carrier (12) in a poIsEDé/SISY
parallel to said plane of symmetry (M. 25 15. An instrunent
according to any of the preceding cl aijs wherein the guide carrier
(12) is provided with an abutnment arm /6 (53), which protrudes _
"transversely fromthe guide carrier (12) and which is intended to be
brought into abutnment with the proxinal end of the caput (8), and
wherein the guide carrier (12) and the cut- 30 ting guide (13) are provided
wi th cpoperating position-indicating means (54-56) for visual

I ndi cation of the di st gpce bet ween the cut- ting guide (13) and the
abutnment armalong theg axis (D-D) of the guide carrier (12). 35

16. An*instrunent nf#co di ng.4 0 ai m 15, wherein the guide carrier
(12) is novable i i inal direction in relation to the WO
96/ 36284 19 PCT/ SE96/ 00489

18 support pa ~ng t§ye abutment arm (53) into

abut nment
/40
' 42




with the proximal end of the caput (8). 17. An instrunent
according to any of the preceding clains, 5 wherein the cutting guide

(23) is provided with a cutting slit (50) for receiving and guiding a
cutting blade or the equivalent 18. A method for enabling
hi gh- pr eci si onwesedsson of the head (caput fenoris) (®crskosibse neck

(5) of a human fenur (collumfenoris) 10 at a predeternmined cutting angle
([err]) to the fenoral shaft (9) azgﬂgg a predeterm ned cutting |evel
(L[err]) with respect to the proxi nd of Doe caput(8), c har a
cteri sedhbythe steps of: I

carrier (12) along the fenoral col- sai d predeterm ned
~cutting angle ([err]) to the fenor : /. 53 providing a
cutting guide (13), which is supp Y xgvabl e al ong an axi s

g a longitudinal guide

(D-D) of the guide carrier (12), any % € VIRg Sai d cutting guide
(13) along the guide carrier (12) ‘ , QN correspondi ng
to the predeterm ned cutting | eve VA4 ) 19. A net hod
according to claim 18, further coMrj 3 steps G \Yyoviding a

support part (11) which suppQ
(12), and fixing the suppor
resection. :

73 nal g\igMs,. carrier
25 dujPng id
cl ai m 19, ein the

gui de carrier (12) i g 15 y ; part for
angul ar novenent abg 7 is0 nxgr,; . ansversely of a
pl ane 30 of symetry ( A i onpri si ng,

sub- sequent to sajd t (11) to the
femur, the step of| o) ) about said pivot
axis (GO to t he N\H ‘ err]) to the fenoral
shaft (9). 35 21/\A net hod accordin /. claim 20, wherein said step

of adj usting qgﬁ/gui\e carrier (12) a//ut sa)&rgivot xis (GC) to the
19.5
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predeterm ned cutting angle ([err]) conprises the sub-step of aligning
arelatively long alignment part (44), which is coupled to the support

part (11) so wask@ske Ppi votable about said axis (G C) as anPCEgEI5BE4sY
reference nmenber, essentially parallel to the fenoral shaft (9), the 5

angl e between the guide carrier (12) the relatively long align-
ment part (44) being sl to the pre erm ned cutting angle ([err])
[ 3) i.S inits cutting position.

when the cutting EU|d
nmet hod accordi ng 49 &

,2 wherein said step of 10 aligning the

relatively | ong qﬁigi ‘ﬁnlhaft (44) essgntially parallel to t he
femoral shaft (9)¥Co¥R T 38 N\ pi vgai ng the align- ment
part (44) to a positiqf‘ f is |located op-

posite to a corregroRg the patella. 15 23.

53 conpri si ng,
Rfrrier to t he

i ng the guide

R\vot axis (CC). 20
Ar ther conpri si ng,
(13) to said

subsequent to sai ddstH
predet er m ned cuttgjang
2

the step of
t about sai
g¥’ai nB 18- 23,

1‘ ba
SR
b

S
J

carrier (12) ag§
24. A nethod ac é

I 2




(13) inrelation to the guide carrier (12). 25 25. A net hod

according to any of clainms 18-24, further conpri sing, subsequent to
the step of bringing the cutting guide (13) to said cutting position
and prior to said resection, -the step of an- choring the cutting guide
(13) in the pawooghsde fenur that is to be renmoved by seirskstomeet i on
30 26. A method according to any of clains 18-25, wherein said
step of fixing the support part (11) cesygfses the step of tenmporarily
anchoring a nail (14) in the fenur. WD 96/ 36284 .
- PCT/ SE96/ 00489 20 27.
A nmethod according to claim 26, wherein the nail (14) is i ntroduced
into the upper part of the fenur neck (at fossa tho- chanterica) in a
direction towards the fenoral shaft (9). 5 28. A nmethod according
to claim?26 or 27, wherein the length of the nail (14) is so selected
as to be suff|C|ent to enabl e the nail (14) to reach into and be
gui ded by the fenoral shaft (9). D= 29. A method according to any
of clainms 18-28, wherein the 10 step 111:"’?§ﬁ9 the guide carrier (12)
al ong the fenoral collum(5) PrBR 2 e sub-step of aligning the

gui de carrier (12} i n par
19) '




with a plane of symnetry (M of the fenoral
The use of a cutting guide instrunment according
when perform ng a high-precision resection of th
(8) of the neck (5) of a human femur (collumfenoris),
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ng moffﬁh? il ai s éTW

headl = ° (caput fetmpif)
gl .

whe

the support part (11) is fixed to the femur by nmeans of the fi 45}&-[{-? ture
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{54) Title: CUTTING GUIDE INSTRUMENT
(57) Abstract

The invention relates lo a cutting guide instrument and
method for enabling high-precision resection of the head (caput
femoris) (8) of the neck (5) of a human femur (collum femoris)
at a predetermined cutting angle (ac) to the femoral shaft (9)
and on a predetermined cutting level (L) with respect to the
proximal end of the caput (8). A support past (11) is fixed
to the femur during the resection. A longitudinal guide carrier
(12) is supported by the support part (11) and is aligned along
the femoral collum (5) at said predetermined cutting angie (ao)
to the femoral shaft (9). A cutting guide (13) is supported by
and movable along the axis (D-D) of the guide carrier (12)to a
cutting position comresponding to the predetermined cutting level
{Lo). The invention also relates to the use of the instrument for
performing such resection.




