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Abstract

The invention relates to a drilling jig for the determination of the axis of a 

femur head prosthesis. A guide tube (6), around whose longitudinal axis

5 (14) a sensing probe can be rotated, has a rounded head (7) which is

supported in a housing (3) pivotable in all directions and fixable by first 

clamping elements (5), in order to fix its longitudinal axis in a desired 

angle. The housing (3) is displaceable in all directions transversely to its 

longitudinal axis with respect to a base part (1) which can be anchored to

10 the femur head (10) and fixable by two clamping elements (4) in order to 

define the position of the longitudinal axis (14) of the guide tube (6) by 

rotation of a sensing probe around this longitudinal axis (14) relative to 

the cross-section of the femur neck (16).

15 (Figure 5)
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A drilling jig for the determination of the axis of a femur head prosthesis
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The invention relates to a drilling jig for the determination of the axis of a 

femur head prosthesis having a guide tube around whose longitudinal 

axis a sensing probe can rotate in a plane of rotation to sense a neck of 

the femur at the transition to the femur head and to centre the position of

10 the longitudinal axis with respect to the neck of the femur by a 

displacement of the guide tube.

Such drilling jigs are used to drive a Kirschner nail through the femur 

head deep into the neck of the femur and to use this Kirschner head as a

15 centring and alignment device for the resurfacing tools with which the

femur head is resurfaced to the internal dimensions of a matching femur 

head prosthesis. A corresponding operative technique is described in 

"Birmingham Hip Resurfacing Operative Technique According to Derek 

McMinn” of Midland.Medical Technologies (University of Birmingham

20 Research Park, Birmingham, England). The drilling jigs used there show a 

bearing yoke whose lower bearing is supported on a collar pin which first 

has to be driven in by the operator in the direction of the neck of the 

femur from the lateral side beneath the trochanter major. A circular guide, 

which is aligned to the lower bearing and which receives a guide tube

25 longitudinally displaceable therein, is located in the upper part of the

bearing yoke. A rotatable sensing probe is attached to the guide tube and

the spacing to the lower edge of the head of the femur can be checked with

its inwardly directed sensing tip. The contact point can be centred by a

repeated raising of the guide tube from the head of the femur and by
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putting it down in a new position by means of the rotation of the sensing 

probe and subsequently lightly driven in a little in order to define the axis - 

direction for a Kirschner nail or another drill. If a Kirschner nail was used, the 

guide tube is first pulled off upwardly and the bearing yoke is subsequently 

withdrawn. The guide tube and the sensing probe can again be set onto the 

Kirschner nail for the visual control of the centering. This method has the 

disadvantage that, for the setting of the collar pin at a spacing beneath the 

trochanter major, a relatively large region must additionally be opened which 

is outside the actual operation region in which the head of the femur is 

resurfaced and a femur head prosthesis put on. A further difficulty lies in the 

fact that the effective neck angle of the neck of the femur should be taken into 

account in the selection of the driving in point for the collar pin.

In a first aspect, the present invention provides a drilling jig having a guide 

tube around whose longitudinal axis a sensing probe can rotate in a plane of 

rotation to sense a neck of the femur in the transition to its femur head and to 

centre the position of the longitudinal axis with respect to the neck of the 

femur by a displacement of the guide tube, characterised in that the guide 

tube is pivotally mounted with a rounded head in a housing and can be fixed 

with first clamping elements at a designated pivot angle a of its longitudinal 

axis relative to the longitudinal axis of the housing, and in that the housing 

can be displaced in any direction transversely to its longitudinal axis with 

respect to a base part with a recess which is provided for the fastening to a 

femur head and can be fixed in a designated displacement position by second 

clamping elements.

The invention preferably has the advantage that the angular position of the 

longitudinal axis of the guide tube relative to the support surface of the base 

part and the point of intersection of the longitudinal axis with the plane of the

S:45705
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support surface can be freely chosen. It is sufficient if the operator makes a 

first resection area at the femur head as a base for the base part, with this 

area only having to be approximately perpendicular to the axis of the neck of 

the femur. As soon as the base part is fastened to the first resection area, for

5 which it has, for example, anchoring pins at its lower side for driving in, the 

parallelism of the guide tube to the axis of the neck of the femur can first be 

checked and set from two different directions and subsequently the 

longitudinal axis of the guide tube can be displaced in the plane of the support 

surface until an optimum distribution of the cross-section of the neck of the

10 femur is achieved during the rotation of the sensing probe.

Further preferable developments of the invention result from the dependent 

claims.

15 The division into two independent clamping elements allows the pivot angle a 

and the position of the longitudinal axis of the guide tube to be set in 

succession and independently of one another. Undercut guides of the base 

part and the housing engage into a displacement part located between them. 

Since the guides intersect when viewed in the direction of the longitudinal axis

2 0 of the housing, the housing moves like a cross slide relative to the base part. 

The base part and the displacement part have a recess when viewed in the 

direction of the longitudinal axis of the housing, inside which the lower end of 

the guide tube can be displaced. When a clamping nut is adjustable on an 

external thread of the housing in the direction of the longitudinal axis of the

2 5 housing and radially projects further from the longitudinal axis, torques are

produced on the guides of the displacement part which result in an elastic

deformation of the displacement part when this is deliberately weakened by

flexion spring sections. This effect is amplified more when the upwardly

directed guide

S:45705
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surface of the guides of the housing has a slightly convex curvature. The 

guides of the housing and the base part can be simultaneously blocked in 

this way with a clamping nut.

5 The head of the guide tube is spherically rounded and sits on a bearing 

surface of the housing. The oblique shoulder of a clamping sleeve in the 

housing which is adjustable in its thread presses the head into its bearing 

surface and thus blocks it in a designated angular position.

10 It has quite generally been found in the positioning of a guide tube with a 

sensing probe which can rotate on· it, that a sensing and centring of the 

neck of the femur directly beneath the femur head result in a good 

distribution of the harder cortex layer onto the femur head prosthesis if 

the sensing radius n from the axis of rotation to the tip of the sensing

15 probe is smaller than the inner radius Ri of the femur head prosthesis at 

its lower edge by an amount of 1.2 to 2.5 millimetres. This makes 

necessary a whole kit of femur head prostheses with associated sensing 

probes. With a sufficiently fine gradation, the sensing radius can be 

chosen smaller than the inner radius of the femur head prosthesis at its

20 lower edge by an amount of between 1.5 to 1.9 millimetres. The ideal inner 

radius of the femur head prosthesis at its lower edge for the associated 

sensing probe, which can just rotate in the centred state, would then be 

1.5 to 1.9 millimetres larger than the radial spacing of the sensing tip.

25 The invention is described in the following by way of embodiments. There 

are shown:
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Fig· 1

5 Fig. 2

Fig. 3

10

Fig. 4

Fig. 5 
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Fig. 6

20 Fig. 7

Fig. 8

Fig. 9

schematically from the known prior art, a drilling jig 

according to Derek McMinn and Midland Medical 

Technologies;

schematically from the prior art, a hollow drill centred on a 

Kirschner nail;

schematically from the prior art, a femur head prosthesis 

provided with a stem prior to being driven in to a pre-surfaced 

femur head;

schematically, a general view of a drilling jig of the invention;

schematically, a first longitudinal section through the drilling 

jig of Fig. 4 in the driven-in state at a femur head;

schematically, a second longitudinal section through the 

drilling jig of Fig. 4 offset by approximately 45°;

schematically, a view of the base part of the drilling jig of Fig.

4 with an associated instrument for driving it in and out;

schematically, a side view of a drilling jig in accordance with 

the invention having a rotatable sensing arm;

schematically, a general view of a coupling part for a drilling 

jig in accordance with Fig. 4; and

25
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Fig. 9 schematically, greatly magnified, the clamping of the head of

the guide tube in Fig. 5.

The same reference symbols have been used for the same functions in the 

figures.

The figures show a drilling jig for the determination of the axis of a femur 

head prosthesis. A guide tube 6, around whose longitudinal axis 14 a 

sensing probe can rotate, has a rounded head 7 which can be pivoted to 

all sides and is supported in a housing 3' in a manner fixable with first 

clamping elements 5 in order to fix its'longitudinal axis at a desired angle. 

The housing 3 can be displaced to all sides transversely to its longitudinal 

axis with respect to a base part 1 which can be anchored to the femur 

head 10 and can be fixed with second clamping elements 4 in order to 

define the position of the longitudinal axis 14 of the guide tube 6 relative 

to the cross-section of the femur neck 16 by the rotation of a sensing 

probe around this longitudinal axis 14.

The conventional operative technique will be described briefly with 

reference to Figures 1, 2 and 3. After the site of the operation has been 

opened to below the trochanter major at the femur 52, a collar pin 51 is 

driven in laterally in the direction of the femur neck axis 12. A bearing 

yoke 50 has a lower bearing 54 and a circular guide 53 for an axially 

movable guide tube 6. A vertical adjustment facility 56 is attached to the 

guide tube 6 in the form of an adjustable abutment for a bearing 55 which 

is rigidly connected to a sensing probe 13 via a lateral adjustment facility. 

The lower bearing 54 of the bearing yoke 50 is suspended at the collar pin 

51 and the guide tube 6 is set in the presumed centre of the femur head 

10 at the upper side. An inwardly directed sensing tip 30 of the sensing
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probe is brought by the vertical adjustment facility 56 into a plane of 

rotation 15 located at the transition to the femur neck 16. The radial 

spacing of the sensing tip 30 is selected by means of the lateral 

adjustment facility 57 to be so large that a rotation of the sensing tip 30

5 around the femur head is possible. The guide tube is displaced into a new 

fitting point for so long until the spacings of the opposite points to the 

sensing tip are approximately equal. The centred guide tube is anchored 

in the femur head 10 by a blow and determines the direction to the lower 

bearing 54. The guide tube fixed in this manner serves as a guide or

10 ' drilling jig for a Kirschner nail or a drill tool which are driven through the 

femur neck 16 in accordance with Fig. 2. The guide tube 6, bearing yoke 

50 and sensing probe 13 can subsequently be withdrawn. The freely 

projecting Kirschner nail now serves for the centration and guiding of a 

canriulated drill 41 and further processing tools until a worked femur

15 head 10 in accordance with Fig. 3 has been created into which a femur

head prosthesis 27 can be driven which, in this case, is pre-centred with a 

stem 39 before its inner surfaces sit on the femur head 10.

Figures 4, 5, 6 and 10 show an apparatus of the invention which replaces

20 an arrangement in accordance with Fig. 1. A base part 1, in the form of a 

frame with a cut-out 37, has a support surface 11 and projecting 

anchoring pins 9 at its lower side. The base part is held by two undercut 

guides 20, 21 in a displacement element 2 which can be displaced along 

the guides 20, 21. Two undercut guides 18, 19 likewise engage into the

25 displacement element 2 from above from a housing 3, but are arranged

transversely to the guides 20, 21 of the base part 1. The housing 3 is thus

displaceable transversely to its longitudinal axis 17 to a limited extent like

a compound table 23.
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The lower edge 28 of a second clamping element 4 in the form of a 

clamping nut 25, which can be moved up and down on an outer thread 31 

of the housing 3, presses onto the projecting comer regions of the 

displacement element 2, that is approximately at the point where - seen 

from above - the guides 18, 19 and 20, 21 intersect. The displacement 

element 2 would be blocked at the guides 18, 19 simply by the seating of 

the clamping nut which presses the displacement element downwardly 

into the lower guide surface 35 within the range of the clearance.

However, the guides 20, 21 of the base part should also be blocked before 

the guides 18, 19 of the housing 3 are definitively blocked. For this 

reason, the lower guide surface 35 has a slightly convex curvature and the 

guide rails of the displacement element are each tapered at the centre to 

form a flexion spring 26 to stress the displacement element 2 in its elastic 

region as the comer regions of the displacement element are pressed down 

and as a matching to the curvature of the guide surfaces 35 takes place 

such that all guides 18, 19, 20, 21 are blocked. The housing 3 can thus be 

blocked in any position by the clamping nut 25. A rod-shaped arm 34 can 

be inserted into radial bores 36 (at their periphery) for the enlargement of 

the torque at the clamping nut 25. The same tool can also be inserted for 

radial bores 36 at the first clamping element 5 which is designed as a 

clamping sleeve 5.

A displacement element 2 is shown in Fig. 9 which is also designed as a 

closed frame with a recess 22. The guide regions are each divided into two 

halves which are connected by a flexion spring 26 at their centre. It is 

actually sufficient to provide a convex guide surface 35 and flexion springs 

26 only in one plane of the guides, for example for the upper guides 18,

19, in order to achieve a clamp movement 44 at the lower guides 20, 21.

Since the guides 20, 21 of the displacement part 2 are supported from the
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outside by the displacement part and the displacement part 2 performs a 

clamping movement 44 due to the matching to the curvature 24 of the 

guide surfaces 35 in the upper guides 18, 19 transversely thereto in the 

lower plane of the lower guides 20, 21, the lower guides 20, 21 are also

5 blocked. Forces F are drawn in at the rear guide 18 which, with a curved 

guide surface 35 of the housing 3, indicate an elastic deformation 45 and, 

as a consequence thereof, the clamping movement 44 which is not shown 

here. The displacement element is provided in the example shown with 

two further flexion springs 46 which allow flexion at the lower guides 20

10 and 21. This is only a necessity because the dimensions of the guides 18,

' 19, 20, 21 are identical and because flexion springs are necessary when

the displacement part 2 is installed in reverse.

Figures 5, 6 and 10 furthermore show the adjustment possibilities of the 

15 guide tube 6. The operator will never be able to apply a first resection area

8 at the femur head exactly perpendicular to the neck axis 5. He must 

take up the base part 1 in accordance with Fig. 7 using a pick-up tool 38 

which engages into the guides 20, 21 and first drive the base part 1 as 

centrally as possible on this first resection area 8 by hitting the tool shaft

20 42 with a hammer. The tool is subsequently withdrawn along the guides

20, 21 and the adjustment element 2 already connected to the housing 3 

is pushed on. For this purpose, the clamping nut 25, on the one hand, is 

loosened so far that pushing on along the guides 20, 21 is possible and 

the clamping sleeve 29, on the other hand, is loosed so far that the

25 opening 43 of the guide tube 6 can be raised over and beyond the edge of

the base part 1. When the head 7 of the guide tube sits on its bearing

surface 33 at the housing 3, the opening 43 projects so far into the cut­

out 37 that the base part 1 and the housing 3 are not unintentionally

released from one another by a lateral displacement. A further advantage
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lies in the fact that the opening extends up to close to the resection area 8 

and accordingly later supports a drill tool well. The cut-out 37 provides 

sufficient space for chip reception for a drill tool which produces chips.

5 The actual alignment of the longitudinal axis 14 of the guide tube 6 takes 

place in a first step in that the guide tube is sighted from the side from 

two directions offset by around 90° and is brought into a position parallel 

to the femur neck axis 12 in order to be subsequently fixed with its 

clamping sleeve 29 on its bearing surface 33 at the pivot angle a found in

10 this manner. The arm 34 (Fig. 4) can provide the torque required for this 

and press the oblique shoulder 32 of the clamping sleeve 29 onto the 

head. After the parallel position of the longitudinal axis 14 of the guide 

tube 6 has been ensured, its displacement into the centre of the femur 

neck 16 takes place. Up to 15°, for example, can be provided as the pivot

15 angle a out of the centre position.

In Fig. 8, a sensing probe 13 is held with its end in a receiving bore of a 

rotatable arm 58 by a snap mechanism 49 and positioned by a pin 48 at 

its end designed as a fork 47. This allows a simple replacement of sensing

20 probes 13 with sensing tips 30 having differently large spacings to the 

longitudinal axis 14 of the guide tube 6. The arm 58 is arranged at a 

separate bearing 55 which extends concentrically to the guide tube 6, with 

the vertical adjustment facility 56 of the bearing 55, and thus that of the 

sensing tip 30, taking place with a setting screw. After the appropriate

25 sensing height has been set at the femur neck, the sensing probe is

rotated and the housing movable like a cross slide is displaced with the 

guide tube until the desired distribution of the cross-section of the femur 

neck 16 is achieved. The clamping nut 25 is subsequently tightened in 

order to fix the desired position in the guides 18, 19, 20, 21. The sensing
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probe 13 can be withdrawn to the side, the bearing 55 with-the arm 58 

can be withdrawn upwardly after the loosening of the setting screw for the 

vertical adjustment facility 56. The four anchoring pins 9 shown at the 

base part 1 provide sufficient stability to guide a drill tool in the direction

5 of the longitudinal axis 14 using the guide tube 6.

It has been found when determining the position by rotation using sensing 

with sensing probes 13, whose tip 30 corresponds to a sensing radius of n, 

and which can just be rotated around the femur neck 16 below the femur

10 head 10, this sensing radius n can in each case be associated with a

matching femur head prosthesis 27 with an inner radius Ri at the lower 

edge which is greater by a constant amount. For example, the value pairs

r, (mm) 14 15 22
15 ________________________

Ri (mm) 15.7 16.7 23.7

result with a constant amount of 1.7 millimetres.

A reference herein to a prior art document is not an 

admission that the document forms part of the 

general knowledge in the art in Australia.
common
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A drilling jig for the determination of the axis of a femur head
5 prosthesis having a guide tube around whose longitudinal axis a

sensing probe can rotate in a plane of rotation to sense a neck of the 
femur at the transition to its femur head and to centre the position of 
the longitudinal axis with respect to the neck of the femur by a 
displacement of the guide tube, characterised in that the guide tube is

10 pivotally mounted with a rounded head in a housing and can be fixed

with first claming elements at a designated pivot angle a of its 
longitudinal axis relative to the longitudinal axis of the housing; and 
in that the housing can be displaced in any direction transversely to 
its longitudinal axis with respect to a base part with a cut-out which is

15 provided for the fastening to a femur head and can be fixed in a
designated displacement position by second clamping elements.

2. A drilling jig in accordance with claim 1, characterised in that the first 
clamping elements for the fix of the pivot angle a and the second

2 0 clamping elements for the fix of the displacement position can be
actuated independently of one another.

3. A drilling jig in accordance with claim 1 or claim 2, characterised in 
that the housing and the base part have undercut guides which

2 5 engage into a displacement part lying therebetween in order to form a
cross slide.

4. A drilling jig in accordance with claim 3, characterised in that the 
second clamping elements are formed by a clamping nut at the outer

3 0 periphery of the housing, with the clamping nut pressing onto the
displacement part and the latter being designed elastically such that 
its elastic deformation blocks the slide movements in the guides.

5. A drilling jig in accordance with claim 4, characterised in that at least
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one guide surface of the guides is convexly curved at the housing 
contrary to the clamping nut; and in that the displacement part is 
formed as a flexion spring in the region of this curvature in order to 
prevent a displacement along the guides of the housing as the

5 curvature adapts under the effect of the clamping nut.

6. A drilling jig in accordance with claim 5, characterised in that the
clearance in the guides of the base part is so tightly dimensioned that 
the guides of the base part are blocked before the adaptation to the

10 curvature of the guides of the housing has been fully completed.

7. A drilling jig in accordance with any of claims 1 to 6, characterised in 
that the first clamping element is a clamping sleeve with an outer 
thread which can be adjusted in the direction of the housing’s

15 longitudinal axis and which has an oblique shoulder at its inner side
which presses the rounded head of the guide tube onto a bearing 
surface of the housing.

8. A drilling jig in accordance with claim 7, characterised in that the 
2 0 clamping sleeve and the clamping nut have radial bores distributed

over the periphery into which a rod-shaped arm can be inserted to 
produce a sufficient clamping torque.

9. A drilling jig in accordance with any of claims 1 to 8, characterised in
2 5 that a plurality of exchangeable sensing probes are present which

form a kit with matching ball-shaped femur head prostheses which 
have an inner radius R; at the lower edge, with the sensing tip of an 
associated sensing probe being rotatable at a radius n around the 
longitudinal axis of the guide tube, which is smaller than the inner

3 0 radius R, by an amount between 1.2 to 2.5 millimetres.

10. A drilling jig in accordance with claim 9, characterised in that the
sensing radius n is smaller than the inner radius Ri of an associated
femur head prosthesis by an amount between 1.5 and 1.9 millimetres.

35
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11. A drilling jig substantially as herein described with reference to the 
accompanying drawings.

5
DATED this 21st Day of December 2004

SULZER ORTHOPEDICS LTD.

By their Patent Attorneys
10 GRIFFITH HACK
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