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A DRILL GUIDE ASSEMBLY

This invention relates to a drill guide assembly for determining the extremities of an area
of bone to be removed in order to prepare the bone to receive a component of an

orthopaedic joint prosthesis.

An area of bone material may be removed from a bone in preparation for the bone to
receive a component of an orthopaedic joint prosthesis. The bone material can be cut out
using a cutting instrument, such as a bone saw which is inserted through an incision which
provides access to the bone. It can be important to remove a portion of bone that requires
cuts in at least two planes, for example in order to provide an "L"-shaped cut in the bone.
In such circumstances, it is known to use a bone saw to provide the first and second cuts. It
can be desirable to minimise the size of the incision, especially in order to reduce the
period taken for the patient to recover from the surgery. The size of a cutting instrument

can determine the minimum size of the incision.

It can also be important to be able to control the location and dimensions of the cuts
accurately. This is because the bone needs to be appropriately shaped and sized in order to
receive the prosthesis. Incorrectly located or sized resections can reduce the quality of the
fit of component of the joint prosthesis on the bone. If the component of the joint
prosthesis is not fitted correctly, then the effectiveness of the prosthetic joint may be
reduced. Also, an incorrectly fitted component of prosthesis may cause excessive wear of
the prosthetic joint and/or the bone, causing discomfort to the patient, and decreasing the

lifetime of the prosthetic joint.

Further, it can be important to minimise the damage to tissue surrounding the bone that is
to be cut. Any unwanted damage to surrounding tissue can be caused by the cutting

instrument inadvertently contacting the tissue during resection.

The present invention provides a drill guide assembly which provides a number of

apertures that can each be used to guide a drill in order to remove a portion of bone.
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Accordingly, in one aspect, the invention provides an orthopaedic drill guide assembly for
guiding a drilling tool into a bone in orthopaedic surgery, which comprises: a housing
which can be fastened to the bone; a drill guide block which can be fastened to the housing,
and having an array of at least two closely spaced drill guide bores which define bone
tissue which can be drilled by a drill bit extending through the bores towards the surface of
the bone, in which the ratio of the distance between the centres of two adjacent ones of the

bores to the diameter of those bores is not more than about 1.5.

It is an advantage of the present invention that the area of bone to be removed can be
determined before the cutting procedure. Inaccuracies in the cutting caused by human
error, are due to difficulties experienced by the surgeon during the cutting procedure, can
be reduced by the present invention. Further, as the drill guide block provides at least two
drill guide bores that are closely spaced, then it is possible for the surgeon to drill at least
two bores that are spaced close to one another. As the surgeon can drill a number of
closely spaced bores, the surgeon will then be able to subsequently use another tool, such
as a burr tool or saw, in order to remove any excess unwanted bone material that has not

been removed by the drilling.

Preferably, the area defined by the array of at least two closely spaced drill guide bores
defines not less than 65% of the total area that is desired to be removed from the bone,
more preferably not less than 70% of the total area that is desired to be removed from the
bone, especially preferably not less than 75% of the total area that is desired to be removed
from the bone, for example not less than 80% of the total area that is desired to be removed

from the bone.

By removing a significant portion of the area of bone using a drill, and then if necessary
removing the rest of the bone with a burr tool, resection of the bone can be achieved
without the use of a saw. It has been found that using a drill guide to guide a drill to
remove bone, and then subsequently using a burr tool if necessary, can require a smaller
incision compared with using a saw. There are particular advantages associated with
minimising the size of the incision required, such as reducing patient discomfort and

recovery time after the operation.
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Preferably, the ratio of the distance between the centres of two adjacent ones of the bores to
the sum of the radii of each of those bores is not more than about 1.4, more preferably not
more than about 1.3, especially not more than about 1.2, for example not more than 1.1.

Such closely spaced bores can provide optimum bone removal.

Preferably, the ratio of the distance between the centres of at least one pair of adjacent
bores in the array to the sum of the radii of those bores is not more than about 1, more
preferably not more than about 0.9, especially preferably not more than about 0.8, for
example not more than about 0.7. Therefore, preferably, there is no wall extending
between at least two adjacent bores in the array (i.e. at least a part of the side walls of each
of the bores are open). It has been found that such overlapping of adjacent bores can
provide for optimum bone removal. Such overlapping of adjacent bores can also be useful

when a removable drill guide sleeve (described below) that extends through a bore is used.

Preferably, the sizes of bores in the drill guide block are the same. This can be
advantageous as the user will only need to use a single sized drill bit in order to drill the
bone in the area defined by the bores. However, the drill guide block can have different
size bores. This might be advantageous if corners need to be cut into the bone. The
provision of a smaller bore to guide a smaller drill bit at a corner of the area to be removed
might be advantageous over the provision of a larger bore to guide a larger drill bit that
would be better used in removing larger portions of bone material away from the corner of

the area of bone material to be removed.

Preferably, the bores are arranged in an array that extends in two dimensions. Therefore,
the area defined by the array can have at least two sides that are greater in size than the
diameter of a bore. The area defined by the array can be a polygon, which might be regular

or irregular.

The array of bores can include bores in at least first and second lines, with the distances
from a bore in the second line to the two closest bores in the first line being approximately

equal. This can help ensure that the bone material removed by the drilling using the bores
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as guides is even across the area defined by the array. Ensuring that the amount of bone
material that is removed is even, helps increase the ease by which the subsequent procedure

of removing excess bone material using a burr is performed.

When the ratio of the distance between the centres of two adjacent bores to the sum of the
radii of those bores is greater than 1, it is preferable that the thickness of the material of the
guide block between the adjacent bores is not too small that the strength of the guide block
is weakened. The thickness of the material of the guide block between two such adjacent
bores must of sufficient thickness so as to be able to provide sufficient support when
guiding a drill bit during a drilling procedure. However, it is also preferable that the
thickness of the material of the guide block between the two adjacent bores is not too thick,
so that the distance between adjacent bores that have been drilled in the bone by a drill bit
guided by those bores are so far spaced apart that it is difficult to remove the material

between adjacent bores in the bone, for example using a burr tool.

Preferably, when the ratio of the distance between the centres of two adjacent bores to the
sum of the radii of those bores is more than 1, the thickness of the material of the guide
block between the two adjacent bores is not more than about 6 mm, more preferably not
more than about 5 mm, especially preferably not more than about 4 mm, for example, not
more than about 3 mm. Preferably, the thickness of the material of the guide block
between the two adjacent bores is not less than 2 mm, more preferably, especially not less

than 2.5 mm, for example, not less than about 3 mm.

When the bores are arranged in at least first and second lines, the ratio of (i) the distance
between the centre of a bore in the second line to the centre of one of the two closest bores
in the first line, to (ii) the sum of the radii of those bores, can be less than about 1. When
this is the case, preferably, the ratio of (i) to (ii) is not more than about 0.9, especially

preferable not more than 0.8, for example not more than about 0.7.

More than one array of closely spaced bores can be provided in the drill guide block. For
example, a first array of closely spaced bores can be provided wherein the first array

defines a first area of bone material to be removed, and a second array of closely spaced
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bores can be provided that defines a second area of bone material to be removed.
Preferably, adjacent bores can be considered to be part of the same array when the ratio of
distance between the centres of the bores to the sum of the radii of the bores is less than

about 2, more preferably less than about 1.8, especially less than 1.6, for example less than

1.5.

Preferably, the drill guide block is removably mounted in the housing. There are particular
advantages associated with being able to remove the drill guide block from the housing.
For example, the same housing can be used to receive a number of different drill guide
blocks having different characteristics. For example, it might be preferable in some
circumstances to use a drill guide block having a smaller number of bores than in other
circumstances. Alternatively, different drill guide blocks having a different arrangement of
bores might be used to provide different shaped or sized cuts in the bone, or to provide a
cut at a different location in the bone. Further still, it might be preferable to have drill
guide blocks having bores of different sizes so as to be able to support the drilling of the
bone using different sized drill bits. It can also be advantageous to be able to remove the
drill guide block from the housing in order to clean the assembly. A yet further advantage
of being able to remove the drill guide block is that the drilling procedure can be performed
in a number of steps. For example, an area of bone can be removed using a first drill guide
block and then a second area of bone can be used by using a second drill guide block that

has a second set of bores that define a second area of the bone.

Preferably, when the drill guide block is removably mounted in the housing, the drill guide
block can be mounted in the housing in first and second orientations. For example, after
being mounted in a first orientation the drill guide block can be rotated through 180° and
then mounted in the housing in the second orientation. Preferably, the bone tissue which is
defined by the bores in the first orientation includes bone tissue which his not defined by
the bores when the guide block is mounted in the second orientation. Therefore, the same
drill guide block can be used to remove bone material by drilling the bone in two
successive steps, wherein the second step involves the removal of bone material that has

not been removed in the first step.
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Preferably, the total area defined by the array of at least two closely spaced drill guide
bores in the drill guide block's first and second orientations is not less than 80% of the total
area that is desired to be removed from the bone, more preferably not less than 85% of the
total area that is desired to be removed from the bone, especially preferably not less than

90%.

The drill guide block can have at least one opening extending through it whose transverse
size is smaller than that of the drill guide bores and in which the assembly includes a fixing
pin which can be fitted into the opening and extended into the bone, to fasten the guide
block to the bone. This can be advantageous when the guide block is removable from the
housing as the fixing pin will ensure that the drill guide block does not become loose or be
displaced from its position in the housing during the drilling procedure. Further, the bone
that is removed due to the insertion of the fixing pin can form part of the total area of the
bone that is to be removed. Therefore, when the area of bone to be removed includes a
corner, it can be preferable to arrange the drill guide block so that the opening is positioned

at the location where the corner of the cut from the bone will be.

The size of each bore should be sufficient for a drill bit to be a sliding fit within it, with
minimum clearance which would allow play to reduce the accuracy of the location of the
drill bit that is used to drill into the bone. Preferably, the internal width of the bores is not
less than 2 mm, more preferably, not less than 3 mm, especially preferably, not less than 4
mm, for example 5 mm. Preferably, the internal width of the bore is not more than 10 mm,
more preferably not more than 8 mm, especially preferably not more than 6 mm, for

example not more than 3 mm.

The drill guide assembly can comprise a removable drill guide sleeve that extends through
one of the bores in the drill guide block to protect tissue surrounding the bone from a drill
bit extending through the bore. The drill guide sleeve will protect the surrounding tissue
from the rotating drill so as to prevent damage caused to the tissue by the drill bit.
Preferably, the drill guide sleeve is of a size that fits snugly within the bores so that the
friction caused between the drill guide sleeve and the bore prevents the drill guide sleeve

rotating within the bore during the drilling procedure. Preferably, the internal width of the
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sleeve is not less than 2 mm, more preferably, not less than 3 mm, especially preferably,
not less than 4 mm, for example 5 mm. Preferably, the internal width of the sleeve is not
more than 10 mm, more preferably not more than 8 mm, especially preferably not more
than 6 mm, for example not more than 3 mm. Preferably, when the drill guide assembly
comprises a removable drill guide sleeve, the diameter of the bores are larger than a drill
guide assembly which does not include a removable drill guide sleeve so as to
accommodate the drill guide sleeve without reducing the maximum diameter drill bit that

can extend through the drill guide assembly.

The guide sleeve is mounted within a housing which can be fastened either directly or
indirectly to the bone. Preferably the housing is fastened indirectly to the bone by a jig
instrument which can be fastened to a bone. Preferably, once fastened to the bone the jig
can be adjusted so that the position of the mounting of the guide sleeve relative to the bone
can be adjusted. Preferably, the position of the mounting can be adjusted in the
medial/lateral, proximal/distal and posterior/anterior dimensions relative to the bone.
Preferably, the rotational position of the mounting can be adjusted about x, y and z axes
(i.e. three axes, each perpendicular to one another) relative to the bone. Preferably, the
position of the mounting can be adjusted through the use of adjustment screws on the
housing and/or the jig. However, any means for adjusting the position of the mounting can
be used. Jig instruments can receive surgical instruments, cutting blocks or tools which
can be fastened to the bone and subsequently adjusted so that the position of the tool or
instrument can be accurately located relative to the bone are well known. Such jig
instruments of this general kind are known, including those available from DePuy
Products, Inc under the name CAS Preservation Tibial Jig (which is used as part of
DePuy's MI TKR System surgical technique), the ankle clamp based jig which forms part

of the knee replacement instrument set under the trade mark Specialist 2.

When the drill guide block is removable from the housing, the mounting in which the drill
guide block is fastened can also be used to pivotally mount a burr guide sleeve for guiding
a burr tool in a plane to resect the bone. Preferably, the assembly further includes a guide
sleeve which can be pivotally mounted in the housing, the guide sleeve having a bore

extending along its length in which a burr tool can be received such that the cutting portion
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of the burr tool extends from the sleeve towards the bone which is to be cut, the sleeve
being mounted in the housing for pivotal movement around an axis so that the cutting
portion of the burr tool is restricted to movement in a plane which is perpendicular to that
axis; and a burr tool which is a sliding fit in the guide sleeve. Details of such a burr guide
sleeve and appropriate mountings in the housing are disclosed in a co-pending application
entitled A Burr Guide Assembly which is filed with the present application bearing agent's
reference P211128. Subject matter that is disclosed in that application is incorporated in

the specification of the present application by this reference.

The assembly will generally be made from metallic based materials which are
conventionally used in the manufacture of surgical instruments. Certain stainless steels can
be particularly preferred. However, it will be understood that at least one part of the
assembly, for instance the drill guide block, can be made from polymeric materials. Using
polymeric materials can reduce the cost of manufacture of the assembly, especially because
an assembly made from polymeric materials can easily be manufactured using a moulding
process. When the drill guide block is made from a polymeric material, it can be preferred
that a removable drill guide sleeve that extends through a bore in the drill guide block is
present, in order to protect the drill guide block from the drill bit extending through the
bore. Suitable polymeric materials include certain polycarbonates, polyester, polyamides,
poly-ether-ether ketones (PEEKSs), and polyaryl-ether ketones (PAEKSs). Polymeric
materials can be reinforced with particulate material, especially fibrous materials, to

provide appropriate wear characteristics.

The embodiments of the present invention are described by way of example only with

reference to the accompanying drawings in which:

Figure 1 is a perspective view of an assembly according to the present invention, mounted

on the proximal tibia.

Figure 2a is a perspective view of the drill guide block of the assembly show in Figure 1,

according to a first embodiment.
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Figure 2b is a front view of the drill guide block shown in Figure 2a.

Figure 2c is a top view of the drill guide block shown in Figure 2a.

Figure 2d is a side view of the drill guide block shown in Figure 2a, wherein the phantom
lines illustrate the area of bone that will be removed through use of the drill guide block in

its first and second orientations.

Figure 3a shows a perspective view of the drill guide block and guide sleeve of the

assembly shown in Figure 1.

Figure 3b is a side view of the drill guide block and the guide sleeve shown in Figure 3a.

Figure 3c is a top view of the drill guide block and guide sleeve shown in Figure 3a.

Figure 3d is a end view of the drill guide block and guide sleeve shown in Figure 3a.

Figure 4 is a side view of the drill guide block of ths assembly shown in Figure 1,

according to a second embodiment.

Figure 5 is a perspective view of an assembly according to a second embodiment of the

invention, mounted on the femur.

Figure 6 is a perspective view of the assembly according to the second embodiment shown

in Figure 5 in isolation.

Figure 7a is a side view of the assembly according to the second embodiment shown in

Figure 5.

Figure 7b is a top view of the assembly according to the second embodiment shown in

Figure 5.
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Figure 8 is a perspective view of the housing according to the second embodiment of the

invention in which a burr guide sleeve is mounted.

Referring to the drawings, Figure 1 shows the proximal portion of a tibia 2, including the
tibial plateau 4 of the tibia which has medial 8 and lateral 6 condials for receiving the
medial 12 and lateral 10 condyles of the distal part of a femur 14. The tibia 2 and femur 14
are shown in isolation to show how the present invention can be put into effect to prepare
the tibia for implantation of a component of an orthopaedic joint prosthesis. The prosthesis
can be used to provide a hard-wearing bearing surface on the proximal tibia 2, which can
articulate with an appropriate prosthesis component which is implanted on the distal end of
the femur 14. Although the invention is described in relation to preparing the proximal
tibia 2, the present invention can be used to prepare any part of any bone, for example, the

distal or proximal end of a femur, or the proximal or distal end of a humerus.

The preparation of the proximal tibia to receive a component of an orthopaedic joint
prosthesis involves the removal of an area of bone on the tibia proximal tibia, to receive a

part of the component having a shape corresponding to that of the area of bone removed.

Figure 1 shows a drill guide assembly 16 according to the present invention fastened to the
tibia 2. The drill guide assembly generally comprises a housing 134 which can be fastened
indirectly to the tibia 2 by a jig 132, and a drill guide block 20 which is mounted in the

housing. The housing 134 provides a mounting 22 in which the drill guide block 20 can be

removably mounted.

The jig 132 has first 28, second 30 and third 32 adjustment screws which can be rotated to
adjust the tibial slope, distal/proximal and varus/valgus positioning of the mounting 22
relative to the tibia, respectively. The housing 134 comprises a fourth 24 and fifth 26
adjustment screws which can be rotated to adjust and lock the internal/external rotational,
and to adjust the medial/lateral position of the mounting 22 relative to the tibia,

respectively.
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The jig 132 can be fastened to the bone through the use of first 126 and second 128 fixing
pins. The first fixing pin 126 extends through a channel 130 defined by the jig 132 and the
housing 134. The channel 130 is elongated so as to allow the adjustment of the
proximal/distal position of the housing 134 relative to the tibia once the first fixing pin 126
has been fastened to the tibia. The first adjustment screw 28 is cannulated, and the second

fixing pin 128 extends through first adjustment screw .

The jig 132 and housing 134 each define a portion of the channel 130 through which the
first fixing pin 126 extends (i.e. the jig 132 and housing 134 each provide a U-shaped
recess at their interface). The jig 132 and housing 134 can be releasably fastened to one
another at their interfaces by a push release latch mechanism 136. However, it will be
understood that other mechanisms other than a latch can be used to releasably fasten the
housing 134 to the jig 132. The latch mechanism comprises a flap 138 provided on the
housing 134 and a hook 140 provided on the jig 132. However, it will be understood that
the flap can be provided on the jig 132 and the hook can be provided on the housing 134.
When in the engaged position, a flat side of the flap 138 is held against a flat side of the
hook 140 so as to prevent the jig 132 and housing 134 moving away from each other. The
housing 134 can be released from the jig 132 by pulling the flap 138 away from the hook
140. It will be understood that the housing 134 and jig 132 need not be separate

components (i.e. they can be one piece).

The jig 134 is a standard jig for receiving a surgical instrument, cutting block or tool so
that its position can be accurately located and fixed, either directly or relative to the bone.
Such jig instruments of this general kind are known, including those available from DePuy
Products, Inc under the name CAS Preservation Tibial Jig (which is used as part of
DePuy's MI TKR System surgical technique).

The mounting 22 comprises two opposing parallel walls 34, 36 and two end walls 38
(second end wall not shown) extending between the two parallel walls at either end of the
parallel walls. The end walls 38 are angled so that when the assembly is in use the distance
between the end walls decreases as you travel towards the tibia 2. Therefore, the cross-

sectional shape of the mounting 32 is generally the shape of an isosceles trapezoid. A
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mounting having such configurations can be beneficial when the mounting is also to be
used to receive a burr guide sleeve as described in more detail below. It will be appreciated
that the mounting can have a cross-sectional shape other than that of an isosceles trapezoid.

For example, the cross-sectional shape of the mounting 22 can be square or rectangular.

The paralle]l walls 34, 36 are separated by a distance that is slightly larger than the height of
the drill guide block 20 and the end walls 38 are separated by a distance that is slightly
larger than the width of the drill guide block. The distances are large enough such that the
drill guide block 20 is capably of easily sliding between the walls into the mounting, but
small enough such that any translational or rotational movement of the drill guide block 20
within the mounting 22 is prevented once the drill guide block has been slid into the

mounting.

The mounting 22 of the housing 134 can contain formations (not shown) which engage
with corresponding formations in a drill guide block 20 so as to ensure proper seating of
the drill guide block within the mounting 22. The formation of the mounting 22 comprises
two cylindrical projections (not shown) which are located on the inside of the opposing
parallel walls 34, 36 of the mounting 22 so that they are co-axial. It will be understood that
other formations can be used and that it is not essential that the formations are cylindrical
projections. For example, the formations can be cuboidal projections. Further, it will be
understood that it is not essential to provide any formations. For example, the proper
seating of the drill guide block 20 within the mounting 22 can be ensured by the
engagement of the walls of the drill guide block 20 with the walls of the mounting 22.
However, it can be beneficial to provide formations, in particular cylindrical projections, to
provide a fulcrum about which a separate burr guide sleeve can pivot when the mounting

22 can also receive a burr guide sleeve as described in more detail below.

Figure 2 shows the drill guide block 20 in more detail. As best shown in Figures 2a and
2¢, the cross-sectional shape taken perpendicular to an axis A is generally that of identical
first and second isosceles trapezoids 106, 108 that are each joined at their bases 112, 114 to
the sides of a rectangular section 110 having a length equal to the bases of the isosceles

trapezoids. The ends 116, 118 of the first isosceles trapezoid 106 that extend between the
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parallel sides of the first isosceles trapezoids define first 40 and second 42 angled end walls
of the drill guide block 20. Further, the ends 120, 122 of the first isosceles trapezoids that
extend between the parallel sides of the second isosceles trapezoid 108 define third 44 and
fourth 46 angled end walls of the drill guide block 20. This configuration allows the drill
guide block 20 to be mounted in the mounting 22 in two orientations. When mounted in
the first orientation, the first and second angled end walls 40, 42 of the drill guide block 20
abut the end walls 38 of the mounting 22. When mounted in the second orientation the
third and fourth angled end walls 44, 46 of the drill guide block 20 abut the end walls 38 of
the mounting 22. It will be appreciated that the drill guide block 20 can have a different
cross-sectional shape. For example, the cross-sectional shape of the drill guide block can
be square or rectangular. In such configurations, the mounting 22 will be shaped and sized

appropriately to receive the square or rectangular drill guide block.

The drill guide block 20 has first 100, second 102, third 104 and fourth (not shown)
recesses for engagement with the formations (not shown) on the parallel walls 34, 36 of the
mounting 22. When the drill guide block is mounted in its first orientation, the first 100
and second 102 recesses engage the formations on the parallel walls 34, 36 of the mounting
22. When the drill guide block is mounted in its second orientation, the third 104 and
fourth (not shown) recesses engage the formations on the parallel walls 34, 36 of the

mounting 22,

The drill guide block 20 further comprises an array of four closely spaced drill guide bores
50, 52, 54, 56 which extend through the drill guide block 20. The axes of the four closely
spaced drill guide bores 50, 52, 54, 56 are perpendicular to the axis A. The diameters of
the bores 50, 52, 54, 56 are slightly bigger than the size of a drill sleeve (designated by
reference numeral 58 shown in Figure 3) which can extend through the bores. The bores
are arranged in first and second lines, with the first line comprising first 50 and second 52
bores and the second line comprising third 54 and fourth 56 bores. A line extending
between the centre lines of the bores of the first line extends perpendicular to the axis A. A
line extending between the centre lines of the bores of the second line also extends
perpendicular to the axis A. The centre line of a bore is the line that extends along

Jongitudinal axis of the bore. The distance from the centre lines of the first bore 50 and the
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centre lines of the third and fourth bores 54, 56 are equal. Further, the distance from the
centre line of the fourth bore 56 to the centre lines of the first and second bores 50, 52 are

equal.

The distance between the centre lines of the first bore 50 and the third bore 54 is less than
the sum of the radii of the bores. In particular, the ratio of the distance between the centre
lines of the first and third bores 50, 54 to the sum of the radii of the bores is approximately
0.8. Therefore, there is no wall extending between the first and third bores 50, 54 as shown
in Figures 2a and 2b (i.e. at least a part of the side walls of each of the bores are open).
Further, the ratio of the distance between the centre lines of the first and fourth bores 50, 56
to the sum of the radii of the bores is also approximately 0.8. Further still, the ratio of the
distance between the centre lines of the second and fourth bores 52, 56 is also

approximately 0.8.

The ratio of the distance between the first and second bores and the sum of the radii of the
bores is approximately 1.2. Further, the ratio of the distance between the third and fourth
bores 54, 66 to the sum of the radii of the bores is also approximately 1.2. Therefore, a

portion of wall exists between the first and second bores 50, 52 and also between the third

and fourth bores 54, 56 as shown in Figures 2a and 2b.

When the drill guide block 20 is mounted in the mounting 22 and housing 134 is fastened
to the tibia 2 by the jig 136, the array of bores 50, 52, 54, 56 defines an area of the tibia 2.
A drill bit can be used to remove the area of bone defined by the array of bores 50, 52, 54,
56 by passing the drill bit through each of the bores in successive drilling steps. Further, as
discussed above, the drill guide block 20 can be removed from the mounting 22 and re-
mounted in the mounting in a second orientation. The drill guide block 20 is rotated by
180° about axis A when mounted in its second orientation relative to its first orientation.
Accordingly, the total area of the tibia hear that can be defined by the array of bores 50, 52,
54, 56 comprises the area defined by the array when the drill guide block 20 is in its first
orientation and also when the drill guide block is in its second orientation. Figure 2d
illustrates the side view of the drill guide block 20 when in its first orientation. Further, the

phantom lines show the total area of bone that will be removed through the use of a drill bit
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that has been guided by each of the bores of the drill guide block 20 in both its first and

second orientation.

The drill guide block 20 also comprises fifth and sixth bores 64, 66. The diameters of the
fifth and sixth bores 64, 66 are smaller than that of the first, second, third and fourth bores
50, 52, 54, 56. As shown in this embodiment, the fifth and sixth bores 64, 66 form part of
the array of bores which defines the area of bone to be removed. As shown in Figure 2b,
the fifth and sixth bores 64, 66 are located at diametrically opposite ends of the array and
can be used to guide a drill bit to remove bone material from the corners of the area of bone
to be removed. The fifth and sixth bores 64, 66 can also be used to receive fixing pins (not
shown). The fixing pins can be fitted through the fifth and sixth bores 64, 66 and can
extend into the tibia 2 so as to fasten the drill guide block 20 to the tibia.

Figure 3 shows different views of the drill guide block 20 wherein a drill guide sleeve 58
has been passed through the first bore 50. The drill guide sleeve 58 comprises a sleeve
portion 60 and a head portion 62. The diameter of the sleeve portion is slightly smaller
than that of the diameter of the bores 50, 52, 54, 56 so that the sleeve can slide within the
bores. The diameter of the head portion 62 of the drill guide sleeve 58 is slightly larger
than that of the bores 50, 52, 54, 56 so that the head portion is prevented from sliding into
the bores and thereby limits the amount by which the drill guide sleeve 58 can pass through
the bores. The sleeve portion 60 is greater than the depth of the drill guide block 20 taken
parallel to the axes of the bores. The internal diameter of the drill guide sleeve 58 is
slightly larger than that of a drill bit that is to be passed through the sleeve in order to

remove bone material.

Although the embodiment of the assembly includes a drill guide sleeve 58, it will be
understood that it is not essential that a drill guide sleeve be used or included. For
example, the drill bit can extend and be guided by the bores 50, 52, 54, 56 without the use
of a drill guide sleeve.

Figure 4 shows a side view of a second embodiment of the drill guide block 70 according

to the present invention. The second embodiment of the drill guide block 70 is similar to
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that shown in Figures 1, 2 and 3 and like parts share like reference numerals. However, the
first 72, second 74, third 76 and fourth 78 bores are spaced so that a portion of wall extends
between each of the bores. The ratio of the distance between the centre lines of the first and
third bores 72, 76 to the sum of the radii of the bores is approximately 1.2. Further, the
ratio of the distance between the centre lines of the first and fourth bores 72, 78 to the sum
of the radii of the bores is also approximately 1.2. Further still, the ratio of the distance
between the centre lines of the second and fourth bores 74, 78 to the sum of the radii of the
bores is also approximately 1.2. Furthermore, the ratio of the distance between the centre
lines of the first and second bores 72, 74 to the sum of the radii of the bores is
approximately 1.2. Finally, the ratio of the distance between the centre lines of the third
and fourth bores 76, 78 to the sum of the radii of the bores is approximately 1.2.

Figure 5 shows a second embodiment of the housing 134 according to the present
invention. The second embodiment of the housing 80 provides a first mounting 82 and a
second mounting 84 in which the drill guide block 20 can be mounted. The first and
second mountings 82, 84 are similar to the mounting 22 of the housing 134, and like parts
share like reference numerals. The first and second mountings 82, 84 comprise opposing
parallel walls 34, 36 and first 38 and second (not shown) end walls extending between the
parallel walls. The end walls 38 are angled so that when the assembly is in use the distance
between the end walls decreases towards the bone. Also, there are formations (not shown)
in the form of cylindrical projections on the inside of the parallel walls with which the
recesses 100, 102, 104 in the drill guide block 20 can engage. The first and second
mountings 82, 84 can be used to mount a drill guide block 20 to guide a drill bit to remove

bone material from a bone, such as the femur 14.

The housing 80 can be fastened to the femur 14 by means of a bracket 86. The bracket 86
is fastened at a first end to the housing via means of a fixing pin (not shown) that extends
through a first bore 124 in the bracket into the housing, and can be fastened to the femur at
a second end by means of fixing pins (not shown) that extend through second and third
bores 88, 90 in the bracket. In order to further secure the housing 80 to the femur 14, the
housing 80 also provides a fourth bore 92 that extends through a block 98 located on the
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second mounting 84. The fourth bore 92 can receive a fixing pin (not shown) that can

inserted into the femur 14 so as to fasten the housing 80 to the femur.

The housing 80 also provides a slot 94 through which a burr tool or other surgical
instrument can be inserted for providing a further resection or operation on the femur 14,

for example, for performing a resection on the femur 14.

Figure 6 shows a perspective view of the housing 80 in isolation. Figure 7a shows the side

view of the housing 80 without the drill guide block 20 located within it.

Typically, only the first mounting 82 will be used to mount a drill guide block 20 to guide a
drill bit to remove bone material from, for example, the femur 14. However, the use of a
housing 80 having two mountings 82, 84 can be useful when using a burr guide sleeve to
guide a burr tool in two planes to perform a two resections on the femur 14 in successive
steps. This is because the housing 80 can be used to provide suitable mountings for the burr
guide sleeve 38 to guide a burr tool to perform such resections without the need to
accurately locate and fasten the housing in two locations to perform the two resections.
Instead, the housing 80 with two mountings 82, 84 can be located and fastened to the bone

just once to provide two suitable mountings.

“Figure 8 shows an embodiment of the housing 80 in which a burr guide sleeve 96 is

mounted in the first mounting 82. The burr guide sleeve 96 is pivotedly mounted in the
mounting 82 by means of formations (not shown) in the form of semi-circular recesses
located in the end of the burr guide sleeve 96 which engage with cylindrical projections
(not shown) located on the inside of the opposing parallel walls 34, 36 of the first
mounting. Therefore, the cylindrical projections define an axis X about which the burr
guide sleeve 96 can pivot in the direction shown by arrow Y. The end walls 38 of the
mounting 82 act as stops which restrict the amount by which the burr guide sleeve 96 can
pivot about the axis A in the direction shown by arrow B. The burr guide sleeve 96 can be
removed from the first mounting 82 and mounted in the second mounting 84 of the housing
80. Similarly, the second mounting 84 comprises cylindrical projections (not shown)

located on the inside of the opposing parallel walls 34, 36 with which the semi-circular
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recesses located in the end of the burr guide sleeve 96 can engage. Therefore, the
cylindrical projections define an axis P about which the burr guide sleeve 96 can pivot in

the direction shown by arrow Q.

The burr guide sleeve can be used for guiding a burr tool during a procedure in which the
burr tool is used to cut the bone. For example, when mounted in the first mounting 82, the
burr guide sleeve 96 can be used to guide a burr tool to perform a first resection of the
femur 14 and when mounted in the second mounting 84 can be used to guide a burr tool to
perform a second resection of the femur. Further, the burr guide sleeve 96 can be mounted
in the first mounting 82 and used to guide a burr tool to resect a portion of the femur 14,
subsequent to the removal of an area of bone material from the femur through the use of a

drill bit guided by the drill guide block 20 mounted in the first mounting 82.

Although the second embodiment of the housing 80 is described in relation to removing
bone material from/performing resections on a femur, it will be understood that this
housing can also be fastened to and used for removing bone material from a tibia, or other

bones, for example the humerus.

Details of an assembly having a housing with at least one mounting or a burr guide sleeve
which can be pivotely mounted in the housing to guide a burr tool during a procedure in
which the burr tool is used to cut the bone is disclosed in a co-pending application entitled
"A Burr Guide Assembly" which is filed with the present application bearing agent's
reference P211128. The subject matter that is disclosed in that application is incorporated

in the specification of the present application by this reference.
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CLAIMS:

1. An orthopaedic drill guide assembly for guiding a drilling tool into a bone in
orthopaedic surgery, which comprises:

a housing which can be fastened to the bone;

a drill guide block which can be fastened to the housing, and having an array of at
least two closely spaced drill guide bores which define bone tissue which can be drilled by
a drill bit extending through the bores towards the surface of the bone, in which the ratio of
the distance between the centres of two adjacent ones of the bores to the sum of the radii of

those bores is not more than about 1.5.

2. An assembly as claimed in claim 1, in which the bores are arranged in a regular

pattern extending in two dimensions.

3. An assembly as claimed in claim 1, in which the bores are arranged in at least first
and second lines, with the distances from a bore in the second line to the two closest bores

in the first line being approximately equal.

4, An assembly as claimed in claim 1, in which the ratio of the distance between the
centres of at least one pair of adjacent bores in the array to the sum of the radii of those

bores is not motre than about 1.

5. An assembly as claimed in claim 1, in which the thickness of the material of the

guide block between two adjacent bores is not more than about 3 mm.

6. A drill guide assembly as claimed in claim 1, in which the drill guide block is

removably mounted in the housing.

7. A drill guide assembly as claimed in claim 6, in which the drill guide block can be

mounted in the housing in first and second orientations.
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8. A drill guide assembly as claimed in claim 7, in which the bone tissue which is
defined by the bores when mounted in the housing in the first orientation includes bone
tissue which is not defined by the bores when the guide block is mounted in the housing in

the second orientation.

9. A drill guide assembly as claimed in claim 1, in which the guide block has at least
one opening extending through it whose transverse size is smaller than that of the drill
guide bores, and in which the assembly includes a fixing pin which can be fitted into the

opening and extend into the bone, to fasten the guide block to the bone.

10. A drill guide assembly as claimed in claim 1, which includes a removable drill
guide sleeve that extends through one of the bores in the drill guide block to protect tissue
surrounding the bone by a drill extending through the bore.

11. A drill guide assembly as claimed in claim 1, which includes:

a guide sleeve which can be pivotally mounted in the housing, the guide sleeve
having a bore extending along its length in which a burr tool can be received such that the
cutting portion of the burr tool extends from the sleeve towards the bone which is to be cut,
the sleeve being mounted in the housing for pivotal movement around an axis so that the
cutting portion of the burr tool is restricted to movement in a plane which is perpendicular
to that axis; and

a burr tool which is a sliding fit in the guide sleeve.
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