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the field of hip joint prostheses for perma- nent anchorage in the human
hi‘p joint. Mre specifically, the inven- tion relates to a drill guide
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t hrough the ne m fenoris) of the human fenmur, subsequent to a
resection of the head (caput) of the collum The invention also relates to
the use of such an instrunent, as well as a gethod for drilling such a
bore. Background art 10 The invention being especially, but not

excl usively, applicable to the anchorage of hip joint prostheses of the

type disclosed i n WODRILLASOEINSTRUMENT:! background to .the invention
wi 'l be de- scribed with specific reference to this docunent and the

probl ens encount ered when nounting a hip joint prosthesis of the type dis-
15 closed therein. However, the invention is applicable also to other
types of hip joint prostheses. WO 93/16663 di scloses a hip joint prosthesis

conprfsing an at- trechfitval fieki &f the'invefiibh uUnit designed to be anchored in
t he neck of

The invention relates to the field of hip joint prostheses for perma-
nent anchorage in the human hip joint. More specifically, the inven-
tion relates to a drill guide instrument for guiding a drill tool when

5 drilling a longit dinal bore through the neck {collum femoris) of the
human femur, subsequent to a resection of the head (caput) of the
collum. The invention also relates to the use of such an instrument,
as well as a method for drilling such a bore.

Background art

10 The invention being especially, but not exclusively, applicable to the
anchorage of hip joint prostheses of the type disclosed in
WO 93/16663, the technical background to the invention will be de-
scribed with specific reference to this document and the problems
encountered when mounting a hip joint prosthesis of the type dis-
15 closed therein. However, the invention is applicable also to other
types of hip joint prostheses.

WO 93/16663 discloses a hip joint prosthesis comprising an at-
tachment part for a ball unit designed to be anchored in the neck of
20 the human femur (collum femoris). The attachment part comprises a
part for carrying a ball or caput intended to be attached to the col-
lum after a resection of the head of the collum has been performed.
The attachment part also comprises a fixture member having two
main parts, namely a first part which is to extend through a bore

. 25 extending from the collum towards the outer side of the femur, and
a plug-like second part intended to fit into a cylindrical recess cut in
. the cancellous bone of the collum. A hip joint prosthesis of this kind

is illustrated in Fig. 1 of the accompanying drawings. Further exam-
ples of prior-art hip joint prostheses are disclosed in WO 93/01769
30 and WO 89/11837.



20- the human fenur (collumfenoris). The attachnment part conprises a part
for carrying a ball or caput intended to be attached to the col- lumafter
a resection of the head of the collum has been performed. The attachment

part al'so conprises a fixture nenber having two nmain parts, narrely a first

art which is t hrough a bore 25 extending fromthe

ltoowar ds the outvg?sasﬁﬁgéa}’dof the femur, and a plug-Ilike second pzl;?? I'n enged
to fit into a cylindrical recess cut in the cancell ous bone of the collum
A hip joint prosthesis of this kind is iIIus&rated in Fig. 1 of the
acconpanyi ng drawi ngs. Further exam ples of“prior-art hip joint prostheses
are disclosed in WO 93/01769 30 and WO 89/11837. WO 96/ 36285

PCT/ SE96/ 00490 2 In order to obtain a strong anchorage of the prosthesis,

t he” pl ug- | i ke secdifofdesttoobtiivd stongtndhiorsge bf tié Prestbiagie| e pmg.méhe

5" 93/ 16063, i Heand %Pﬂ%{}%egﬁé Bitugins %@%ﬁ?ﬁ%&%‘ “mﬁ ST o
the risk of mecharficthe qastisal, Ihuz, agdiscussqd i general terms in
S WO 93/16663, since a direct contact with the cortlca.l bone will re--
duce the risk of mechanical loosening of the prosthesis. However,
any perforation of the cortical bone of the collum must be avoided,
as discussed in the same document. Especially, the cortical bone
must not be perforated by the cylindrical recess or by the plug-like
10 part received therein. Since the cylindrical recess is concentric with
the drilled bore and actually is cut in the collum with the aid of the
drilled bore as guide channel, the longitudinal bore must be drilled
through the collum along an axis having a predetermined orientation
and a predetermined position relative to the collum in order to ob-
15 tain the aimed-at engagement between the plug-like fixture part and
the cortical bone.

It is, therefore, an object of the invention to enable high-precision
drilling of a longitudinal bore through the collum of the human fe-

20 mur along a drill axis having a predetermined orientation and a pre-
determined position relative to the collum.

It is also an object of the invention to enable expedlent and reliable
high-precision drilling of this type.
25
Especially, it is an object of the invention to orient and position the
drill axis in such a way that a hip joint prosthesis subsequently an-
chored in the collum will firmly engage the cortical bone of the col-
lum, while reducing the risk of any perforation of the cortical bone.
30 '
A particular object of the invention is to provide a drill guide instru-
ment by means of which both the orientation and the position of the
drill axis relative to the collum can be determined in a reliable and
accurate manner, and which can be used for guiding a drill tool or
35 the equivalent along the drill axis thus established.



any perforation of the cortical bone of the collum nust be avoi ded, as

di scussed in the sane docunent. Especially, the cortical bone nust not be
perforated by the cylindrical recess or by the plug-like 10 part received
therein. Since the cylindrical recess is concentric with the drilled bore
and actually iwooaB628% the collumwith the aid of the drill edPEIISES6HORIYUI de
channel , the | ongitudinal bore must be drilled through the collum al ong an
axis having a predeterm ned orientation and a predeterm ned position
relative to the collumin order to ob- 15 gain the ained-at engagenent
between the plug-like fixture part and the cortical bone. It is, therefore,
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col lumwiil fPrm y engage the cortical bone of the col- lum while reducing
the risk of any s eadiilliguide irfstramient @Getofding to the invention comprises
a drill guide provided with a base member and arranged to guide the
drill tool along a drill axis relative to the base member, said base
member being intended to be applied against a cu: end surface of
10 the collum defining a cutting plane, along which the head (caput) of
the collum has been removed, for obtaining a predetermined orien-
tation of the drill axis relative to the cutting plane. The instrument
further comprises a positioning member, which extends from the
drill guide and is intended to be contacted with the periphery of the
15 narrowest portion of the collum in at least two circumferentially-
spaced contact positions, so as to locate the drill axis at a minimum
distance from the periphery of the narrowest portion of the collum.

With the aid of the instrument according to the invention, a bore for

20 receiving a fixture member of a hip joint prosthesis can be drilled
longitudinally through the femoral collum along a drill axis having
the correct orientation as well as the correct position relative to the
collum.

25 The instrument according to the invention is to be used subsequent
to a resection of the head (caput) of the collum along a cutting plane,
the instrument using this cutting plane as reference plane in order
to establish the correct orientation of the drill axis relative to the col-
lum. Accordingly, the base member of the drill guide serves to orient

30 the guide, i.e. the drill axis, relative to the cut end surface of the col-
lum. In a preferred embodiment of the invention, the drill axis is ori-
entated at right angles to the cutting plane. Since the drill guide in-
strument uses the cutting plane as reference plane, the resection of
the head of the collum should preferably be exactly performed at

35 predetermined angles to the longitudinal extension of the collum.
The Swedish patent application SE 9501828-9, entitled "cutting



3Q A particular object of the invention is to provide a drill guide instru-
ment by nmeans of which both the orientation and the position of the drill
axis relative to the collumcan be determned in a reliable and accurate

manner., and which can be used for guiding a drill tool or 35 the

equi val ent al o%ﬂtﬁgg%gri || axis thus established. WO 96/ 3 490

PCT/ SE96/ 00490 osure of the invention These and ot her objects of the
i nvention are achieved by a drill guide instrunent and nethod, as well as
the use of such an instrunment, having the features set out in the appended
claims. 5 Thus, a drill guide instrunent acébrding to the invention
conprises a drill guide provided with a base nenber and arranged to guide

the drill tool al guideinstrument’, disclosas & cutting guidssinstrument suifable fosise
menber being inte ,ﬁﬁ,&@ appl i ed against a cut end surface of 10 the
col lum defining a cutting plane, along which the head (caput) of

In the preferred embodiment of the instrument, the drill guide is -

5 provided with a guide channel for receiving and guiding the drill tool
along a longitudinal axis of the drill channel coinciding with the drill
axis. However, the statement that the drill guide being intended to
guide a drill tool along a drill axis relative to the base member is
meant to encompass not only the alternative of the drill tool being

10 separate from the instrument of the invention, as will be described
below with reference to the preferred embodiment of the instrument,
but also the alternative of the drill tool being an integral part of the
instrument. Thus, the drill guide may also comprise a jig for sup-
porting the drill tool and guiding it relative to the base member.

15
In order to establish also the correct position of the drill axis relative
to the collum, especially a position resulting in a firm engagement
between the fixture part of the prosthesis and the cortical bone
without any perforation of the latter, the instrument according to the

20 invention .comprises the above-mentioned positioning member -
which, in use, extends from the drill guide, beyond the cutting
plane and towards the collum, so as to abut against the periphery of
the narrowest portion of the collum in at least two circumferentially-
spaced contact positions. As a result, the drill axis can be positioned

25 at a predetermined minimum distance from the periphery of the nar-
rowest portion of the collum. In the preferred embodiment of the in-
vention, the positioning member is intended to be brought into si-
multaneous abutment against the collum in said contact positions.
However, the positioning member may also be arranged to be

30 brought into abutment in only one contact position at a time.

It is preferred that the positioning member is detachably connected
to the instrument, so as to be replaceable with other positioning
members corresponding to different values of the minimum distance
35 mentioned above. This embodiment is advantageous in that one and
the same drill guide can be used for different-sized femoral colla. In



the col l um has been renoved, for obtaining a predeterm ned orien- tation of
the drill axis relative to the cutting plane. The instrunent further
conprises a positioning nmenber, which extends fromthe drill guide and is

i ntended to be contacted with the periphery of the 15 narrowest portion of
the collumin $ two circunferentially- spaced contact Iskdchigdoo, SO
as to locate the dri axis at a mninumdistance fromthe periphery of the
narrowest portion of the collum Wth the aid of the instrunment according
to the invention, a bore for 20 receiving a fixture nmenber of a hip joint
prosthesis can be drilled longitudinally thr%ugh the fenoral collumalong a
drill axis having the correct orientation as well as the correct position
relative to the cdhisembpdimant; the sninimam distamceiia first detesminedbyi on is to
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of the col- lum In a preferre iment of the invention, the drill axis
Is ori- entated at right angles to the cutting plane. Since the drill guide

in- strunent uses It ixalsotprefeyrer thet the pesitioningemenaber, be Hisplaeableé relaof
' tive to the base member transversely of the cutting plane, in order to
allow for an adjustment of the positioning member to a position in -
10 which the portions of the positioning member that are to abut
against the periphery of the collum are on a level with the narrowest
portion thereof.

Furthermore, the instrument according to the invention preferably
15 comprises means for temporarily fixing the base member relative to
the collum. Considering that the cutting plane is to be used as refer-
ence plane for the base member, such fixing means may advanta-
geously be adapted to clamp the base member against the cut end
- . surface of the collum defining the cutting plane. :
20 :

A method according to the invention for drilling a longitudinal
bore through the neck {collum femoris) of the human femur, subse-
quent to a resection of the head (caput) of the collum along a cutting
plane, is characterised by the steps of:

25 applying a drill guide instrument against a cut end surface of
the collum defining said cutting plane, using said cut end surface as
a reference plane for bringing a drill axis of said drill guide instru-
ment into a predetermined orientation relative to said cutting plane,
and using at least two circumferentially-spaced positions of the pe-

30 riphery of the narrowest portion of the collum as reference positions

o for locating said drill axis at a minimum distance from said periph-
ery of said narrowest portion of the collum, and
. drilling said longitudinal bore by means of a drill tool guided

by the thus-applied drill guide instrument along the orientated and
35 located drill axis.



the head of the collum should preferably be exactly performed at 35
predeterm ned angles to the | ongitudinal extension of the collum The
Swedi sh patent application SE 9501828-9, entitled "cutting WO 96/ 36285
PCT/ SE96/ 00490 4 guide instrument”, discloses a cutting guide instrunent
suitable for thy se. In the preferred enbodi nent of theg Eb t,
the drill gui dzdvlag%zpsgrovi ded with a guide channel for recei \ﬂcﬁé an

guiding the drill tool along a longitudinal axis of the drill -channel _
coinciding wth the drill axis. However, the _statement that the drill guide
bei.ng intended to guide a drill tool along a%rill axis relative to the

base nmenber is neapt fo enconpass, not only the alternative of the drill
t ool being 10 sepﬁF%ftFMfBﬁg?p%E?lmBm@ﬂPOBfOfﬁhé inyentive wethod arg set be

descri bed bel ow w bt iethe dependentidigings.ef erred enbodi nment of th_e
I nstrument, but also the alternative of the drill tool being an integral

part of the instru . ' lckde. may al so conprise a jig for
sup- porting the d eachidtio Ia?tﬂékﬂ-é S elative to the base nember.
Fig. 1 is a sectional view of a prior-art hip joint prosthesis anchored
S in the collum of a human femur along a drilled bore.

Fig. 2 is a perspective view of a preferred embodiment of the drill
guide instrument according to the invention, which is mounted in
drill guide position on a cut end surface of a femoral collum.

10
Fig. 3 is a lateral end view taken along the line III-1II in Fig. 2, a po-
sitioning member of the instrument having been removed for the
sake of clarity.

15 Fig. 4 is a lateral side view taken along the line IV-IV in Fig. 3, in-
cluding the positioning member.

Fig. 5 is a perspective view of a testing and control device for use in
association with the instrument shown in Figs 2-4.

20 Detailed description of a preferred embodiment of the invention

In order to illustrate the advantages of the present'invention, refer-
ence is first made to Fig. 1, which illustrates a hip joint prosthesis of
the type disclosed in WO93/16663. The prosthesis comprises a cy-
lindrical first fixture part 1, and a plug-like second fixture part 2

25 carrying a ball or caput 3. The first fixture part 1 is made in several
versions of different length, whereas the plug-like second fixture part
2 is made in several versions of different diameter.

The first fixture part 1 has been fitted into a bore 4, which has been
30  drilled longitudinally through the cancellous bone of the femoral col-
lum § along a drill axis B-B by means of a drill tool {reference nu-
meral 24 in Fig. 2) having a diameter corresponding to that of the
first fixture part 1. The plug-like, second fixture part 2 has been fit-
ted into a cylindrical recess 6 cut in the cancellous bone of the col-



15:1n order to establish also the correct position of the drill axis
relative to the collum especially a position resulting in a firm
engagenment between the fixture part of the prosthesis and the cortical bone
without any perforation of the latter, the instrument according to the 20

i nvention conpky§6aehgse above-nmentioned positioning menber whipghysEdéoose,
extends fromthe dri gui de, beyond the cutting plane and towards the
collum so as to abut against the periphery of the narrowest portion of the
collumin at least two circunferentially- spéced contact positions. As a

result, the drill axis can be positioned 25 "at a predeterm ned m ni num
di stance fromthe periphery of the nar-, rovvest ortlon %th%&a@m I n
the preferred enb oeﬂ@mqqmalémhéhe %
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can be used for dlgtfudedrhyﬂladﬂllééMH coI I a. In

The plug-like, second fixture part 2 is delimited by a circumferential

10 flange 7 limiting the insertion into the recess 6, the flange 7 abutting
against a cut end surface 11 which defines a cutting plane P, along
which the head 8 of the collum 5 has been removed. Reference is
made to WO93/ 16663 for further details of this prior-art prosthesis
shown in Fig. 1 and the anchorage thereof.

15
In Fig. 1, the orientation of the fixture parts 1 and 2 relative to the
collum 5, and especially the cortical bone 10, differs from what has
previously been disclosed in W0O93/16663. More specifically, the
plug-like, second fixture part 2 firmly engages, along its entire .

20 length, the cortical bone 10 in a specific area 12 located along the
medial aspect of the transition zone between the femoral collum 5
and the femoral shaft 9. Since the overall object is to maximise the
support for the fixture part 1, 2 without penetrating the cortical
bone 10, the area 12 of the cortical bone 10, which is relatively thick

25 as illustrated in Fig. 1, is advantageously used for engaging and
supporting the plug-like, second fixture part 2.

Thus, in order to ensure strong anchorage of the prosthesis, both
the orientation and the position of the drill axis B-B are preferably
30 established with a high degree of accuracy during the drilling opera-

. tion, since the bore 4 is subsequently used as guide channel for the
. milling tool when cutting the recess 6 in the cancellous bone of the
. collum 5, as stated above. Should the orientation and/or the posi-

tion of the drill axis B-B be incorrect during the drilling of the bore
35 4, the cylindrical periphery of the cut recess 6 will either (i) be en-
tirely or partly spaced from the advantageous area 12 of the cortical



WO: 96/ 36285 PCT/ SE96/ 00490 5 this
enbodi nent, the mninumdistance is first determ ned by neasuring the size
of the narrowest portion of the collum Then, a positioning nenber
corresponding to the m ninmum di stance thus determned will be selected from

a set of diffe itioning nem 5 bers and nounted on ”E‘['li@&'?‘“wm'
It is also pre err’é’%g?hat t he positioning nenber be displaceable rela- tive
to the base nenber transversely of the cutting plane, in order to allow for
an adjustment of the positioning nmenber to a position in 10 which the

portions of the positioning nenber that are 80 abut agai nst the periphery
of the collumare on a |level with the narrowest portion thereof.

Furthernore, the ibone 1@resultingininaprianly partial anchenagp of the plng-liks,
TR T s e T sl ke,
u i der i ut t. ) | sed as er-_ence
pl ane for the base‘gﬂm%eas&éwlf bﬁ&ﬁdhﬁgéﬁgaﬁav%é}ﬁ ﬁo‘%ﬁ:@gggpﬁ Be
adapted to cl anp tsuchban extentithat theiattér isipenettatedgeither by the recess 6 or
5 by the plug-like, second fixture part 2.

As to the risk of penetrating the cortical bone, the situation is com-
plicated due to the fact that the collum 5 is normally funnel-shaped
adjacent to the cutting plane P, as most clearly illustrated in Fig. 3,

10 in which a dashed line N indicates the narrowest part 13 of the col-
Ium 5. Due to the funnel-shape of the collum 5, correct positioning
of the drill axis B-B relative to the collum 5, i.e. correct positioning
of the point of intersection of the drill axis B-B and the cutting plane
P, cannot be determined on the basis of the profile section of the cut

15 end surface 11, since it is the size of the narrowest part 13 that de-
termines the maximum permissible size of the milling tool to be
used, and hence the maximum permissible diameter of the plug-like,
second fixture part 2.

20 InFig. 1, the cutting plane P has been so chosen as to make a pre--
determined cutting angle o with the femoral shaft 9, the longitudi-
nal main direction of which is identified by a straight line A-A, and
be located at a predetermined cutting level L. with respect to the end
of the head 8. Resection of the head 8 along such a well-defined cut-

25 ting plane may preferably be performed by means of a cutting guide
instrument as disclosed in the above-mentioned SE 9501828-9.

Referring now to Figs 2-4, the structure and the use of the preferred
embodiment of the drill guide instrument according to the invention

30 will be described below, like parts in Fig. 1 and Figs 2-4 bearing like
reference numerals.

Generally, the instrument according to the.invention comprises a

drill guide 20 having a base member 21 and a positioning member
35 22 connected to the drill guide 20. In the preferred embodiment

shown, the drill guide 20 is in the form of a tubular cylinder, the in-



surface of the collumdefining the cutting plane. 20 A nmethod according to
the invention for drilling a longitudinal bore through the neck (collum
femoris) of the human fenur, subse- quent to a resection of the head
(caput:) of the collumalong a cutting plane, is characterised by the steps

of: 25 S99 a drill guide instrument against a cutpefékesmédbsce
of the collumdefining said cutting plane, using said cut end surface as a
reference plane for bringing a drill axis of said drill guide instru- nent

into a predetermned orientation relative to said cutting plane, and using
at least two circunferentially-spaced positi%ns of the pe- 30 riphery of
the narrowest portion of the collumas reference positions for |ocating
said drill axis amex pariphennofivhigh defines a guide qhannel 23:foy receivingiand

121911 1| o g G il 2ol e 1 e by
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PCT/ SE96/ 00490  member 21 of the drill guide 20 is in the form of a plate having an
) 5 plane abutment surface 25 covering essentially the entire cut end
surface 11. One end 26 of the cylinder 20 is fixedly connected at
right angles to the opposite surface 27 of the abutment plate 21,
which is provided with a through hole (not shown) coinciding with
the guide channel 23 of the cylinder 20.
10
The positioning member 22 is an exchangeable part of the drill guide
instrument and comprises a cylindrical connection sleeve 28, which
fits loosely over the cylinder 20 and is provided with two essentially
U-shaped positioning arms 29. In use, the positioning arms 29 ex-
15 tend from the connection sleeve 28, beyond the base plate 21 and
towards the collum 5, as shown in Figs 2 and 4. The U-shaped posi-
tioning arms 29 are essentially orthogonal and extend in respective
radial planes of the drill axis B-B. The distal ends of the positioning
arms 29 form abutment ends 30, both of which are to be brought
20 into contact with the periphery of the collum 5 at the narrowest por-
tion 13 thereof, as indicated by the dashed line N in Fig. 2.

The preferred embodiment of the instrument comprises a set of ex-
changeable positioning members 22, each having a connection

25  sleeve 28 with two positioning arms 29. The positioning members 22
of the set differ only in radial distance, as measured from their
abutment ends 30 to the centre axis of the connection sleeve 28. In
other words, the two abutment ends 30 and the centre axis of the
connection sleeve 28 define circles of different diameters for each of

30 the positioning members 22 of the set. As an example, such a set

, may comprise four different positioning members 22, corresponding

to diameters of 16 mm, 17 mm, 18 mm and 19 mm. Fig. S illustrates
a control device comprising a cylindrical shaft 31 and a stepped
conical base 32 and adapted to verify that the abutment ends 30 of

35 each positioning member 22 of such a four-member set are located



6 Preferred nodes of inplementation of the inventive nethod are set out
the dependent clainms. Brief description of the drawings Fig. 1is a
sectional view of a prior-art hip joint prosthesis anchored 5 in the

col lumof a human femur along a drilled bore.

of a preferred

I nvention, which is nounted in drill guide position on a cut én urtace of

Leent of the drill guide instrunent accorg' EWE
S

a fermoral collum 10 Fig. 3 is a lateral end view taken along the line
I11-111 in Fig. 2, a po- sitioning nenber of_ the instrument having been
renoved for the sake of clarity. 15 Fig. 4 & 5 |ateral side view taken

along the line IV-1V.in Fig. 3, in- cluding the positioning menber. Fig. 5
is a perspective \Alcthegorgegt di

the centre axisef thgrcannection sleeve

associ ation with t28, instrunent shown in Figs 2-4. 20 Det ai | ed
description of a preferred enbodi ment of the invention In order to
illustrate the advantages of the present invention, refe:r.- ence is first
made to Fig. 1, whiiigh2andS illasteate asipugtiomin which lacpositiohingmenyiper 22
di sclosed in WE3/oflGA681 8" [AfarRe T < £8 rfind) HAY bettSséleCtéd, after the size of

10

15

25

30

35

the narrowest portion 13 of the collum 5 had been measured at N to
be about 24 mm. In order to obtain, say, a 3-mm safety margin for
the thickness of the cortical bone 10 at the narrowest portion 13 of
the collum, the diameter of the plug-like, second fixture part 2
should be selected to be 18 mm. Thus, by selecting a positioning
member 22 of size "18", the drill axis B-B will be located at a mini-
mum distance of 18 mm/2 = 9 mm from the outer periphery of the
narrowest portion 13 of the collum 5. In this example, the recess 6
for the plug-like fixture part 2 may be cut with a milling tool having
a diameter of 18 mm or slightly less, depending on whether the plug-
like, second fixture part 2 will remove any further bone tissue when
inserted in the recess 6.

In the preferred embodiment of Figs 2-4, the base plate 21 is -
clamped against the cut end surface 11 of the collum 5 by means of
two pivotable jaws 33. As illustrated most clearly in Fig. 3, each jaw
is pivotably connected to the base plate 21 at 34 for pivotal move-
ment in a plane perpendicular to the base plate 21. The jaws 33
comprise co-operating, toothed engagement ends 35, which can be
clamped against the collum 5 by forcing apart the opposite ends 36
with the aid of a separate hand-held clamping tool 37 having con-
ventional means 38 for locking the tool in a clamped position. The
above-mentioned funnel shape of the collum 5 in combination with

- the pivotal movement of the jaws 33 will also effect clamping of the

base plate 21 downwards in Fig. 3 against the cut end surface 11, in
order to ensure correct orientation of the cylinder 21 relative to the
cutting plane P.

The following steps are to be taken when using the above drill guide
instrument. After resection of the head 8 from the collum 5, the size
of the narrowest portion 13 of the collum 5 is measured. The posi-

in

Fig. 2 is a perspective view

-



li.ndrical first fixture part 1, and a plug-like second fixture part 2 25
carrying a ball or caput 3. The first fixture part 1 is nade in severa
versions of different |ength, whereas the plug-like second fixture part 2
iS made in several versions of different dianmeter. The first fixture part 1
has been fitte&oi,ﬁ&s@ bore 4, which has been 30 drilled | ongdidébuasd Y

t hrough the cancellous bone of the fenoral col- lumb5 along a drill axis
B-B by neans of a drill tool (reference nu- neral 24 in Fig. 2) having a
di aneter corresponding to that of the first fixture part 1. The plug-Iike,
second fixture part 2 has been fit- ted int d1a cylindrical recess 6 cut in
t he cancel | ous bone of the col - WD 96/ 36285

PCT/ SE96/ 00490 7 Itiom of the narrowestportion 48 maytbe marked byeailine (N). Baspde

cylindrical re- cemsttfis méadeeeﬂ:e&lﬂ}agﬁaﬁwﬁ'g&aéﬁbealmﬁé@dﬁihg téd s B-B
in awdi- rection anay fro the{s}sgd _%‘Frreang éfﬁé&ﬁf@t%\/ 52”'%9:#’0' )
(not shown). The ﬁPP¥ gige of the plpg-ike, seqon patt2 is selef; e- 5
spondi ng to a speméuntingamether cylinder/20.dFhéreaftes aberabutmentrsarfage 23 of and
conprises an e5onggl &adligigte™ £iIPBloightinitb Rhghkéfieht witlithe cut end sur-
face 11 of the collum 5. The positioning member is manually dis-
placed along the cylinder 20 from the base plate 21, as illustrated in
Fig. 4, to a position in which the abutment ends 30 of the position-
ing arms 29 are on a level {(at line N) with the narrowest portion 13.
10 However, the indication line can be dispensed with, since the nar-
rowest portion 13 of the collum may easily be located by displacing
the positioning member 22 along the cylinder 20 while constantly
urging the two abutment ends 30 into contact with the periphery of
the collum. Preferably, the connection sleeve 28 is rotated about the
15 cylinder 20 to an angular position in which the abutment ends 30 of
the arms 39 are at equal angular distance from a plane of symmetry
of the collum, as indicated by a dashed line L in Fig. 2. The drill axis
B-B being now correctly orientated and positioned, the whole instru-
ment is temporarily fixed to the collum S by means of the jaws 33
20 and the clamping tool 37. The drill tool 24 can now be received in
and guided by the drill channel 23 for drilling the bore 4 longitudi-
nally through the collum 5, whereupon the drill guide instrument is
removed. Finally, the recess 6 is cut in the cancellous bone as de-
scribed above, using the drilled bore 4 as guide channel for a milling
25 tool.

Several modifications of the embodiment described above are con-

ceivable within the scope of the appended claims. For example, the

drill guide may be formed by a number of coaxial rings forming a
30 guide channel for a drill tool. Furthermore, the drill tool may be

" formed integral with the instrument, and in that case the structure
of the drill guide may differ essentially from that of the embodiment
. shown in the Figures. In a more simple embodiment, the positioning

member may be fixedly connected to the drill guide. As to the base
35 member, other alternatives than a plate could be envisaged, e.g.
some form of tripod arrangement for orienting the drill guide relative



guided by the drilled bore 4. The plug-like, second fixture part 2 is
delimted by a circunferential 10 flange 7 limting the insertion into the
recess 6, the flange 7 abutting against a cut end surface 11 which defines
a' cutting plane P, along which the head 8 of the collum5 has been renoved.
Reference is ngde 93/ 16663 for further details of this

prosthesis shownin Fig. 1 and the anchorage thereof. 15 In Fig. 1, the
orientation of the fixture parts 1 and 2 relative to the collumb5, and
especially the cortical bone 10, differs frqE;what has previ ously been

di scl osed in W93/ 16663. Mire specifically,~the plug-like, second fixture

part 2 firmy engages, along,its entire,. 20 Jlength, the_cortical pone 10
in a specific ar eé"éel%aﬁ"éhs‘&!fﬁ% Kipallyx %b‘é'é‘g@%tte‘?ﬁ?s ?’ﬁé’ft RS on .
zone between the ftivaihglmember dohldibd ih the fomm ofila itinudus fingc abtibing
overall object is . 0 . the fixture part 1, 2 wthout
penetrating the COWO%ZI%@%B%%%L% of the cortical bone 10,
which is relatively thick 25 as illustrated in Fig. 1, is advantageously
used for engagi ng and supporting the plug-like, second fixture part 2.

Thus, in order to ensure strong anchorage of the prosthesis, both the
orientation and the position of the drill axis B-B are preferably




3Q established with a high degree_of accuracy during the giitlirg—opera

tion, since the bore 4 is subsequently used as gui de chann L THISBHEERHAS BEEN

mlling tool when cutting tHsis lSlne’d%BeemRTladaé cancel | ous bpne ofREPAACEDI | um

5; as -'stated above. Should th and/ or the posi-"tTrom of the
drill axis B—I%vggdégé‘sorrect d
?1 recess

I|ng of the bore
cylindrical peri of the cu will either (i) be en- tlrely or

partly spaced fromthe advant ageous area 12 of the cortlcal - WD 96/ 36285
PCT/ SE96/ 00490 8 bone 10, resulting in no or only partial anchorage of the
pl ug-1ike, second fixture part 2 in the cordBcal “bone 10, especially in the
advan- tageous area 12, or (ii) be displaced towards the cortical bone to
such an extent that the latter is penet r aCbAIMSI t her by the recess 6 or 5
by-the plug-like, second fixture part 2. As to the risk of penetrating the

ol 1um 'S i s mor mal 1y brdL RO s ment for A o ik P9I 2BEwbenas st
clearly illustrat ddﬂhngﬁllgngitudhﬁal bore\(ﬂ] tth'oaghazhlembdlﬂ (colltvm fainmasbﬁ)t he
narrowest part 13qph HifiahJetnur (9), subsequent to resection of the head (caput) (8)
of the collum (5} along a cutting plane (Pj,c haracter -
5 ised by:
a drill guide (20) provided with a base member (21) and ar-
ranged to guide the drill tool (24) along a drill axis (B-B) relative to
the base member (21), said base member (21) being intended to be -
applied against a cut end surface (11) of the collum (5) defining the
10  cutting plane (P) for obtaining a predetermined orientation of the
drill axis (B-B) relative to the cutting plane (P}, and
a positioning member (22), which extends from the drill guide
(20) and is intended to be contacted with the periphery of the nar-
rowest portion (13) of the collum (5) in at least two circumferentially-
15 spaced contact positions (30), so as to locate the drill axis (B-B) ata
minimum distance from the periphery of said narrowest portmn (13)
of the colium (5).

2. An instrument according to claim 1, wherein said position-
20 ing member (22) is detachably connected to the instrument, so as to
be replaceable with other positioning members (22) corresponding to
different values of said minimum distance.

3. An instrument according to any of the preceding claims,
25 wherein the drill guide (20) is provided with a drill channel (23) for
receiving and guiding the drill tool (24) along the drill axis (B-B).

4. An instrument according to any of the preceding claims,
. wherein the positioning member (22) is displaceable relative to the
30 base member (21) transversely of the cutting plane (P).

5. An instrument according to claim 3 and 4, wherein the drill
guide (20} comprises a tubular member (20), which is connected at
one end (26) to the base member {21) and which has an inner cylin-

* C L M s *



lum 5. Due to the funnel - shap&mqmwo”em positioning of the

be deternm ned on the basis of th

drill axis B-Brelative to the ¢collumb5, i.e. correct posi )

poi nt of intersection of the dr ThisiSh BBexB{ ebgt he cutti n;lrﬁﬁaﬁ%? Hk_‘ﬁ%!“
ion of the cut 15 HAC

surface 11, siQffoghskogsS the size st part 13 thaﬁc@%«hﬁb@ nes
ol to be used, an ence the

t he maxi mum permssible size of the mlling
maxi mum perm ssi bl e di aneter of the plug-like, second fixture-part 2. 20
In Fig. 1, the cutting plane P has been so CP sen as to nake a pre-

determ ned cutting angle [err] with the fenp shaft 9, the longitudi- nal

mai n direction of which is identified by a stralgml line A-A, and be
located at a predefisical surface which)defines the guidechannel23), andren emtenf t he

hlead 8. ReseclElonb hﬁdﬁ Ekiﬂ'ff dtealong vﬁﬁ%ﬁ@c&ﬂlécﬂﬁitt él@@fé(ﬂc?)bf%ﬁtt:pbbilt

pl ane may prefera er f.or ns a cutting guide instrument as
di scl osed in the at% grgﬁ?‘? g’égls’éyé's?@?%@&?’if Referring now to Figs 2-4,
the structure and the use of the preferred enbodinent of the driII gui de

i nstrument accogdi ng t ogt AR ihst¥ERjen’ @I %l ke
parts in Fig. 1 and 4bear|n %g cen Iy,
the instrunent accH rb(ﬁr%é’& H&?c{ } ispotata ‘Pu t}m AMHBvi ng
a base nmenber 21 a(@rB). positioni ng menber

7. An instrument according to any of the preceding claims,
10 wherein the base member (21) has a plane abutment surface (25) of
sufficient dimensions to cover at least a major part of the cut end
surface (11) of the collum (5) defining the cutting plane (P).

8. An instrument according to any of the preceding claims,
15 wherein the drill axis (B-B) is orientated at right angles to the base
member (21).

9. An instrument according to any of the preceding claims,
further comprising means (33, 37) for fixing the base member (21)
20 relative to the collum (5).

10. An instrument according to claim 9, wherein the fixing
means (33, 37) comprises at least two jaws {33) hingedly connected
| to the base member (21) so as to pivot transversely of the cutting
25 plane (P} in order to be clamped against the outer periphery of the
collum (5).

11. An instrument according to claim 10, wherein the jaws
(33) are hingedly connected to the base member (21) in such a way
30 that, when clamped against the collum (5), they press the base
member (5) against the cut end surface (11) of the collum (5).

12. A method for drilling a longitudinal bore {4} through the
neck (collum femoris) (5) of the human femur (9), subsequent to a
35 resection of the head (caput) (8) of the collum (5) along a cutting
plane(P), characterised bythestepsof

A




35 22 connected to the drill gw—de—ze——l—w—t—he -preferred enbeet ..c.t SHomw;

the drill guide 20 is |nthef01|:h sg ﬁtB Lﬂal E)ylinder, t he TH HEEWSBEEN
96/ 36285 Ioane wean e o e *PCT/ SE96/ 00490 9 rREPLAGED
peri phery of which defines a gui FHIIHHH‘"HIIE nfor recei ving and gU| di ng a
drill tool 24 de drill ax 2, the drill a
trephi ne, but any other drill tool nay al so be used. The base menber 21 of
the drill guide 20 is in the formof a plate having an 5 pl ane abut nent

surface 25 coveri
of _.the cylinder 2
surface 27 of the
(not shown) coinc
posi tioning nmenbe
and cenprises a ¢

yI |
the cylinder 20 arﬁ‘qn

I n use,
5

arns 29.

10

15

20

25

30

35

ng essentially the entire cut end surface 11. One end 26
O is fixedly connected at 1 ght angles to the opposite
abutnment plate 21, which is provided with a through hole
i di ngapplymg adtmngudeanam@emagamstne Q};tlendjeurfaoe 10 The

¢ dfriﬁicegtlgblﬁﬁﬁhnectlon slsgﬁ%gu&gn VM‘l!hlngI“l Io.o Qﬁtrurrent
ios (145 TR P n W%ﬂ&%ﬂhﬂﬂﬁiﬁrﬁb

tsiadd doill guideiingtrument 8toca predetermined orientation relative
to said cutting plane (P), and using at least two circumferentially-
spaced positions (30) of the periphery of the narrowest portion (13)
of the collum (5) as reference positions for locating said drill axis -
(B-B) at a minimum distance from said periphery of said narrowest
portion (13} of the collum (5), and

drilling said longitudinal bore (4) by means of a drill tool (24)
guided by the thus-applied drill guide instrument along the orien-
tated and located drill axis (B-B).

_ 13. A method as claimed in claim 12, further comprising the
step of fixing the drill guide instrument relative to the cutting plane
(11) prior to the step of drilling the longitudinal bore (4).

14, A method as claimed in claim 13, wherein said fixing step
comprises the substep of pressing the drill guide instrument against
the cut end surface (11) of the collum (3).

15. A method as claimed in any of claims 12-14, wherein said
drill guide instrument comprises a base member (21) and a guide
member (20) connected thereto, the base member (21) being applied
against the cut end surface (11} and the drill tool (24) being guided
through an internal guide channel (23) of the guide member (20)
during said drilling step.

16. A method as claimed in any of claims 12-15, wherein the
drill axis (B-B) is orientated at right angles to the cut end surface
(11).

17. A method as claimed in any of claims 12-16, wherein said
step of using at least two circumferentially-spaced positions (30) of
the periphery of the narrowest portion (13) of the collum (5) as refer-
ence positions for locating the drill axis (B-B) at a minimum distance

* < L M S *



15 tend fromthe connection sleeve 28, beyond the base plate 21 and

towards the collum5, as shovm‘T’rTTTgs,—Z and 4. The U-sha eﬂ-lIB(SHEETtHAH‘BEEN
arms 29 are essentially orthagog tﬂmeﬁxépaad in respective radpap Eﬁwes
e posi tioning

of the drill axis B-B. The d|
abut ment ends wg.oeh@gd) of whi ﬂ E ought 20 into cmbsmgoh t he
peri phery of the collum5 at t { por- tion 13 thereof, as ) '

i ndicated by the dashed Iine Nin Fig. 2. The preferred enbodi ment of the
i nstrument conprises a set of ex- changeabl e_positioning nenbers 22, each
hayi ng a connection 25 sleeve 28 with two 38 itioning arns 29. The

positioning nmenbers 22 of the set differ only in radi tan

measured fromt helé" e‘é‘ﬁﬂ? ‘I W‘%&PPFE"%)(?@ %&q@ﬁgﬂ'ﬁﬁg& i on

;slheeve 28.t! n ot Pmommngé%; m&mbmﬁfmmh(g%zﬁm%wmmmmg; efdmés} o;
e connection s hf i Toitadt With'thE $hSsdiat 9854k ©

30 the positioning ers %ﬁnﬁ set may

conprise four diffiacgircymiene H@Rﬁ'ﬁﬁ%@%l@lls@@'respondl ng to di amaters

of 16 mm 17 mg 18 mmand 19 mm Fig. 5 illustrates a control device

conprising a cylindric haf t.ep 2..and. adapt ed
to verify that the abuﬁﬁé?‘t m&gg gﬁ“%ﬁ? it ‘Q@ﬁ“??&%ﬁf’ﬁég’ﬁéﬁ?& 2 of
such a four - nenberbringingrthel positiening member (22) into contact with the periphery
of the collum (5) comprises the substep of displacing the positioning
member (22) relative to the cut end surface (11) in order to locate

10 said narrowest portion (13) of the collum (5).

19. A method as claimed in claim 17 or 18, wherein said posi-
tioning member (22) being detachably connected to the instrument,
said method further comprising, prior to the step of bringing the po-

15 sitioning member (22) into contact with the periphery of the collum
(5), the step of determining said minimum distance by measuring
the size of said narrowest portion (13) of the collum (S), and the step
of selecting, based on said measurement, said positioning member
(22) from a set of different positioning members corresponding to

20 different sizes of said narrowest portion (13) of the collum (5).

20. The use of an instrument according to any of claims 1-11
for drilling a longitudinal bore (4) through the neck (collum femoris)
{5) of the human femur (9) in order to anchor a hip-joint prosthesis
in said bore (4), wherein: :

25 the head (caput) {8} of the collum (5) is removed along a cut-
ting plane (P), defining a cut end surface (11) of the collum (5),

the base member (21) of the drill guide (20) is applied against
said cut end surface (11) for obtaining a predetermined orientation
of the drill axis (B-B) relative to the cutting plane (P),

30 the positioning member (22} is brought into contact with the
periphery of the narrowest portion (13) of the collum (5} in at least
two circumferentially-spaced contact positions, so as to locate the
drill axis (B-B) at a minimum distance from the periphery of said
narrowest portion (13) of the collum (5), and

35 the longitudinal bore (4) is drilled by means of a drill tool (24)
guided by the thus-applied drill guide {20) along the orientated and

A




WO, 96/ 36285 PCT/ SE96/ 00490
correct distance fromthe centre axis of the connection sl ei ;ﬂ|§§HEET HASBEEN
and 3 illustrate a situation in which a positioning nenber 2 REPLRACED

"18" (diameter = 18 nm) has been . sel ected, after the size oft-the—rar+owest
portion 13 of heeehgdgsUm 5 had been neasured at N to be aboutpgﬁsmmm
order to obtain, say, a 3-nmnmsafety margin for the thickness of the
cortical bone 10 at the narrowest portion 13 of the collum the dianeter of
the plug-like, second fixture part 2 10 sh d be selected to be 18 nm
Thus, by selecting a positioning member 22 size " 18" the drill axis B-B
will be located at a m.nj-_ numdistance of 18 nm2 = 9 mnfromthe out er
peri phery of the hesatedelrill amis®oB).-13 of the col | um5. In this exanpl e, the
recess 6 for the plug-like fixture part 2 may be cut with a mlling tool
having 15 a dianeter of 18 mmor slightly | ess, depending on whether the
plug- like, second fixture part 2 will renove any further bone tissue when
inserted in the recess 6. In the preferred enbodi nent of Figs 2-4, the base
plate 21 is

——
* This Sheet Has Bee,
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20 clanped against the cut end surface 11 of the collum5 by neans of two
pi votable jaws 33. As illustrated nost clearly in Fig. 3, each jawis

pi votably connected to the base plate 21 at 34 for pivotal nove- nent in a
pl ane per pendi cul g ﬂﬁge base plate 21. The jaws 33 conprise
co-operating, toothed engagenent ends 35, which can be 25 clanped agai nst
the collumb5 by forcing apart the opposite ends 36 with the ai d RET/SE96/00490
separ at e hand-hel d cl anpi ng tool 37 having con- ventional neans 38 for

| ocking the tool in a clanped position.&Zég above-nentioned funnel shape of
the collum5 in conmbination wth the pivofal novenent of the jaws 33 w ||
al so effect clanping of the 30 base plate 21 downwards in Fig. 3 against
the c¢ut end surface 11, in order to ensure correct orientation of the
cylindef 21 relative to the cutting plane P. The followi ng steps are to be
t aken when using the above drill guide 35 instrunmer§. After resection of
the heag 8 fromthe collumb5, the size pf the narr & portion 13 of the
collum5 is neasured. The posi - WO /3628€
PCT/ SE96/ 00490 tion of the narromé&k pogit i on )
(N). Based .

-De=smiked by a line

7 "\
A
/-8




on.this neasurenent, a positioning nenber 22 corresponding to a conveni ent
size of the plug-like, second fixture part 2 is selected for nounting on
the cylinder 20. Thereafter, the abutment surface 25 of 5 the base plate
21 is brought into engagenent with the cut end sur- face 11 of the col |l um
5. The positi ogyggsgmaber is nmanual ly dis- placed al ong the cygbi/geEitiossd
fromthe base plate 21, as illustrated in Fig. 4, to a position in which

t he abutnent ends 30 of the position- ing arnms 29 are on a level (at |ine
N) with the narrowest portion 13. 10 However, the indication |line can be
di spensed with, since the nar- rowest porti‘? 13 of the collummy easily
be | ocated by displacing the positioning nme 22 along the cylinder 20
while constantly urging the two abutnment ends 30 into contact with the

peri phery of the collum Preferably, the connection sleeve 28 is rotated
about ‘the 15 cylinder 20 to an angul ag position in which the abutnment ends
30 of the arns 39 are at equal angul di stance froma plane of symetry of
the cQllum as indicated by a dashed{line L in Fig. 2. The drill axis B-B
bei ng now correctly orientated and 5itioned, the whole instru- nment is
tenporarily fixed to the collum5 b pans of the jaws 33 20 and the
clanping tool 37. The drill tool 24jgBn now be received in and gui ded by
the drill channel 23 for drilling nal Iy through the
collum 5, whereupon the drill guidd ;




removed. Finally, the recess 6 is cut in the cancell ous bone as de- scribed
above, using the drilled bore 4 as guide channel for a mlling 25 tool.
Several nodifications of the enbodi nent described above are con- ceivable
wi thin'the scope of the appended clains. For exanple, the drill guide may
be fornmed by awosdmesssof coaxial rings formng a 30 guide ch?&wgbdummﬁa
drill tool. Furthernore, the drill tool nmay be forned integral wth the
instrunment, and in that case the structure of the drill guide-may differ
essentially fromthat of the enbodi nent shown ,in the Figures. In a nore

si mpl e enbodi nent, the positioning nmenber nﬁ%ﬂﬂe fixedly conpected to the
drill guide. As to the base 35 nenber, othe alternativeiiiﬁan a plate
coul d be envisaged, e.g. sone form of t g ar r ange@gnt orienting the
dri1l guide relative WD 96/ 36285
PCT/ SE96/ 00490 12 to.the cut end su
the posi- tioning menmber coul@gbe in
agai ngt the collum along the [1TESh

ends 30 of
ng abutting

33

K/
28
7 I8 \ 22
Fig.5 29
16 .
v 30 l 2
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13 CLAIMS 1. A drill guide instrunment for guiding a drill tool (24) when ~———-_
drilling a Iongitudinah«hg%g 4) through the fenoral collum (5) of a

human femur (9), subsequen resection of the head (caput) (8) of the
collum (5) along a cutting plane (P), char acter -5 i s edby: a
drill guide (20) provided with a base nenber (21) and ar- ranged to guide

the drill tool (24) along a drill axis (B-B) rglative to the base nqﬂggr

(21), said base nenber (21) being intended toé?éﬁapplied agai nst a cuUt" €040,
surface (11) of the collum (5) defining the 10° ‘cutting plane (P) for
obtaining a*predeternmined orientation of the drill axis (B-B) relative to

the cutting plane (P), and a positioning nenber (22), which extends from

the drill gpide (20) and is intended to be contacted with the periphery of
the nar- rowest portion (13) of the collum(5) in at |east two
circunferentially- 15 spaced contact positions (30), so as to |ocate the
drill axis (B-B) at a m ni num di stance fr t he periphery of said narrowest
portion (13)

| 20 i




of. the collum (5). 2. An instrument according to claim1, wherein said
position- 20 ing nenber (22) is detachablly connected to the gqmgmp

as to be replaceable with other positioning nmenbers (22) c 'ﬁgﬂgﬁn a¥al gﬂﬁﬂ
di fferent val ues of said mnimum di stance. 3. An |nstrunen]ﬂ§§gﬁﬂﬂwﬁﬁft HEET
~any of the preceding clains, 25 wherein the drill guide Ib provited:
with a drill channel (23) for receiving &® guiding the dr
along the drill axis (B-B). 4. An instrunent accordi-ng to
preceding clainms, wherein the positionqpggpgber (22) is djs !
relative to the 30 - base nmenber (21) transversely of the futting plane
(P). 5. An instrument according to claim3 and 4, wherein ' '

(20) conprises a tlubAI@Iﬁnwmerme&a)memlf@hguw@ﬂwdoan(zm&nead (26) to

t he base nenber.. (21) ch. has n .,nner ¢ 14 drical sur ce .
whi ch defi nes&f"Hén @ ﬂ‘é‘#fﬁ@# b(°§3 4 dpush ﬁi?er cyfsfaﬁﬂﬁg.&&aﬁi

al ong whi ch aoﬁ:mr!mﬂmmfemheee‘?)e s(tﬂﬁs)equezttlm paRctioti ohthrgherdijeap®2(8)i s
di spl aceabl e.

of the collum (5) along a cutting planc (Pbcharacter-
5 ised by: : R
a drill guide (20) provided with a base member (21) and ar-
ranged to guide the drill tool (24) along a drill axis (B-B) relative to
the base member (21), said base member (21) being intended to be
. applied against a cut end surface (11) of the collum (5) defining the
10 cutting plane (P) for obtaining a predetermined orientation of the
drill axis (B-B) relative to the cutting plane (P}, and
a positioning member (22), which extends from the drill guide
(20) and is intended to be contacted with the periphery of the nar-
rowest portion (13) of the collum (5) in at least two circumferentially-
15 spaced contact positions (30), so as to locate the drill axis (B-B) ata
mmunum distance from the periphery of said narrowest pomon (13)
of the collum (S).

2. An instrument according to claim 1, wherein said position-
20 ing member (22) is detachably connected to the instrument, so as to
be replaceable with other positioning members (22) corresponding to
different values of said minimum distance.

3. An instrument according to any of the preceding claims,
25  wherein the drill guide (20) is provided with a drill channel (23) for
receiving and guiding the drill tool (24) along the drill axis (B-B).

4. An instrument according to any of the preceding claims,
wherein the positioning member (22) is displaceable relative to the
30 base member (21) transversely of the cutting plane (P).

S. An instrument according to claim 3 and 4, wherein the drill

guide (20) comprises a tubular member (20), which is connected at
one end (26) to the base member (21) and which has an inner cylin-

) ) O




5 " 6. An instrument according to any of the preceding clainms, wherein
- t'he positioning nenber (22) is rotatable about the drBEnggM g%ﬁk 7. An

i nstrunment. according to any of the preceding clains Fe base
nmenber (21) has. a plane abutnment surface (25) of sufficfj
cover at least a major part of the cut end surface (11) v2matas s M ol
defining the cutting plane (P). 8. An instrument accordjng to any of tHe
preceding claims, 15 wherein the drill axis (B-B) is ofilentla? duNa1998i dht
angles to the base menber (21). 9. An instrunent accord to any of the
preceding clainms, further conprising means @33, 37) forf fixing the base
menber (21) 20 'relatlve to the collun1(5) 10 An ins to

laim9, wh 33
i ney conncebral ke R TR0 S0 STl FrlalRARS (7
the cutting 25 cylpidmeal(®yrface elang wtuichea coanpedicagsieest (28)eofotitecposi-
periphery of theg, H{gngg%l 2’1% @ér‘r nt according to claim10,

31y HiBeaBer (23 s lls

wherein the ja nnec "to the base nmenber (21) in

such a way 30 that, when cl arrped aga| nst the collum (5), they press the

base S 6. An instrument according to any of the preceding claims,
wherein the positioning member (22) is rotatable about the drill axis
{B-B).

7. An instrument according to any of the preceding claims,
10 wherein the base member (21) has a plane abutment surface {25} of
sufficient dimensions to cover at least a major part of the cut end
surface (11} of the collum (5) defining the cutting plane (P).

8. An instrument according to any of the preceding claims,
15 wherein the drill axis (B-B) is orientated at right angles to the base
member (21).

9. An instrument according to any of the preceding claims,
further comprising means (33, 37) for fixing the base member (21)
20  relative to the collum (5).

10. An instrument according to claim 9, wherein the fixing
‘means (33, 37) comprises at least two jaws (33) Hingedly connected
to the base member (21) so as to pivot transverselly of the cutting
25 plane (P) in order to be clamped against the outer penphery of the
collum (S5).

11. An instrument according to claim 10, wherein the jaws
(33) are hingedly connected to the base member (21} in such a way
30 that, when clamped against the collum (5}, they press the base |
member (35) against the cut end surface (11) of the collum (5).

12. A method for drilling a longitudinal bore (4) through the
femoral collum (S) of the human femur (9}, subsequent to a
35 resection of the head (caput) (8) of the collum (5) along a cutting

plane (P}, characterised by the steps of:
| R 0 ) S



‘menber (*5) against the cut endmulg—gf—t—he collum (5). 12. A net hod
for drilling a |ongitudinal bore (4) throu h the fenoral c

t he human femur (9), subsequent ml“mm“ !Ion of th %MﬁMﬁﬂt%ﬁg
of the collum (5) alongacuttln ar acw@M W&*ﬁ_‘gﬂﬁﬁ]’
-the steps of: 15 applying a dri’ll gw de i nstrurrent agai r Tctt—en

surface (11) of the collum (5) defining said cutting plane )l i‘j@q saij d
cut end surface (11) as a reference plane for bringing a |drii 2y ?

of said drill guide instrunment into a predeterm ned ori ewtr_Ltan rel aflvp 5
to said cutting pI ane (P), and using at l®ast two circunflerenti al I-y- spaced
positions (30) of the periphery of the narrowest portion %#3)—of—the—cotum
(5) as reference p(@ﬂlmafdmlllg‘@m m}rgmemuagmnwwu(tms; surfagceni ni num
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orien- tated ajdlosRigeddeihsirumést iffoR predetermined orientation relatxve
S  to said cutting plane (P), and using at least two circumferentially-
spaced positions (30) of the periphery of the narrowest portion (13}
of the collum (5} as reference positions for locating said drill axis
(B-B) at a minimum distance from said periphery of said narrowest
_ portion (13) of the collum (9), and
10 drilling said longitudinal bore {4) by means of a drill tool (24)

guided by the thus-applied drill guide instrument along the orien-
tated and located drill axis (B-B). |

13. A method as claimed in claim 12, further comprising the
15  step of fixing the drill guide instrument relative to the cutting plane
- {11) prior to the step of drilling the longitudinal bore (4).

14. A method as claimed in claim 13, wherein said fixing step
comprises the substep of pressing the drill guide instrument against
20 the cut end surface (11) of the collum (35).

15. A method as claimed in any of claims 12-14, wherein said
drill guide instrument comprises a base member (21) and.a guide
member (20) connected thereto, the base member’(21) being applied

25  against the cut end surface (11) and the drill tool {24) being guided
through an internal guide channel (23) of the guide member (20)
during said drilling step.

16. A method as claimed in any of claims 12-15, wherein the
30  drill axis (B-B) is orientated at right angles to the cut end surface
(11).

17. A method as claimed in any of claims 12-16, wherein said

step of using at least two circumferentially-spaced positions (30} of
35S the periphcry of the narrowest portion (13) of the collum (5) as refer-
ence positions for locating the drill axis (B-B) at a minimum distance



13. A method as clained in claim22, further conprising thena,‘
fixing the drill guide instrunent relative to the cutting a4l 1S
co'the step of ariliing che fona udinal bore (1), it Apmmceypye gl
, g step conprises the subs PH-e5S+-Re
drill guide instrunent against 20 the cut end surface 1 ) of t he col
(5). 15. A method as claimed in any of clains 12-14, whefeln baiJ¥NI998
" guide.instrument conprises a base nmenber (21) and a guid
connected thereto, the base menber (21) belfg applied 25
end surface (11) and the drill tool (24) being guided thi
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t he narrowest portron ST fer- ence positions for
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18. A method as claimed in claim 17, wherein said step of
bringing the positioning member (22) into contact with the periphery
of the collum (5) comprises the substep of displacing the positioning
member (22) relative to the cut end surface (11) in order to locate

10 said narrowest portion (13) of the collum (5).

19. A method as claimed in claim 17 or 18, wherein said posi-
tioning member (22) being detachably connected to the instrument,
said method further comprising, prior to the step of bringing the po-

15 sitioning member (22) into contact with the periphery of the collum
(5), the step of determining said minimurmn distance by measuring
the size of said narrowest portion (13) of the colium (S), and the step
of selecting, based on said measurement, said positioning member

-(22) from a set of different positioning members corresponding to

20 different sizes of said narrowest portion (13) of the collum (5).

20. The use of an instrument according to any of claims 1-11
for drilling a longitudinal bore (4) through the femoral collum
(S} of the human femur (9) in order to anchor a hip-joint prosthesis
in said bore (4), wherein:

25 the head (caput) (8) of the collum () is removed along a cut-
ting plane (P), defining a cut end surface (11) of the collum (5),

the base member (21) of the drill guide (20) is applied against
said cut end surface (11) for obtaining a predetermined orientation
of the drill axis (B-B) relative to the cutting plane (P),

30 the positioning member (22) is brought into contact with the
periphery of the narrowest portion {13) of the collum (5) in at least
two circumferentially-spaced contact positions, so as to locate the
drill axis (B-B) at a minimum distance from the periphery of said
narrowest portion (13) of the collum (5), and

35 the longitudinal bore (4) is drilled by means of a drill tool (24)
guided by the thus-applied drill guide (20) along the orientated and
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12.JUN 1998 16 fromthe periphery of said narrowest portion (13) of the
collum (5), conprises the substep of bringing a p05|t|on|ng nenber (22) of
the drill guide instrument into contact with the perlphery &ﬁ@E | east
two circunferentially-spaced positions (30). 5 18. A nethod as C Mksyﬂg~
claim 17, wherein said step of bringing the positioning
contact with the periphery of the-collum (5) conprises the s '
di spl aci ng the positioning nenber (22) relative to the cut
inorder to locate 10 said narrowest portliZon (13) of the
met hod as clained in claim17 or 18, wherein said posi- ti
bei ng det achadP(]‘aFﬁ#]ﬁéﬂl a¥istB-B)e i nstrunment, said method
conprising, prior to the step of bringing the po- 15 sitipning nenber (22)

into contact with the periphery of the collum (5), the stepof—detrermmnimg.
said m ni mrum di stance by neasuring the size of said narrowest portion (13)
of the collum (5), and the step of selecting, based on said neasurenent,
said positioning nmenber (22) froma set of dlfferent positioni ng menber s
corresponding to
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(54) Title: DRILL GUIDE INSTRUMENT
(57 Abstract

The invention relates to a drill guide instrument and method
for guiding a drill tool (24) when drilling a longitudinal bore
{4) through the neck (collum femoris) (5) of 2 human femur ),
subsequent to resection of the head (caput) (8) of the collum (5)
along a cutting plane (P). The instrument comprises a drill guide
(20), which is provided with a base member (21) and arranged to
guide the drill tool (24) along a drill axis (B-B) relative to the base
member (21), said base member (21) being intended to be applied
against a cut end surface (11) of the collum (5) defining the cutting
plane (P) for obtaining a predetermined orientation of the drill axis
(B-B) relative to the cutting plane (P). A positioning member (22)
extending from the drill guide (20) s intended to be contacted with
the periphery of the narrowest portion (13) of the collum (S)yinat
least two circumferentially-spaced contact positions (30), so as to
locate the drill axis (B-B) at a minimum distance from the periphery
of said narrowest portion (13) of the collum (5). The invention also
relates to the use of the instrument for performing such drilling.
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