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(57) A femoral implant explantation chisel 10 for loosening a femur-implant medial interface during hip revision surgery
comprising an elongate shaft 12 having a handle end 14 and a cutter end 16. The elongate shaft 12 comprising an
implant-contacting guide surface 24 which extends along at least part of the elongate shaft 12 from the cutter end
16 for guiding the chisel 10 along a femoral implant to be extracted. The chisel 10 also comprises a cutter 18 which
projects from a longitudinal edge of the implant contacting guide surface 24. The cutter 18 having an arcuate
cutting edge 22 at or adjacent the cutter end 16 which extends laterally of a longitudinal extent of the elongate shaft
12. The guide surface 24 may be planar and may extend along a majority or all of the shaft 12. The shaft 12 may
include a bone facing surface along the majority or all of the shaft 12. The curvature of the cutting edge 22 may
have a constant radius. The cutter end 16 may be tapered, bevelled or chamfered. A method of loosening or
separating a femoral implant using the femoral implant chisel 10 is also provided.
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Femoral Implant Explantation Chisel

The present invention relates to a femoral implant explantation chisel, particularly but
not necessarily for use in the separation of a femur-implant medial interface during hip
revision surgery. A method of loosening a femoral implant along a femur-implant

medial interface during hip revision surgery is also provided.

When removing an un-cemented femoral hip prosthesis during revision surgery, various
instruments are used to remove biological matter from the area around the prosthesis.
Osseous tissue grows onto the stem of the prosthesis providing fixation of the implant

after implantation. This must be removed when the stem requires explantation.

Typically, thin chisels are used to loosen the interface between the implant and the
femur in an attempt to minimize damage to the osseous tissue of the femur, and in

particular to the cortical wall thereof.

There is adequate instrumentation available to loosen the interface on the lateral,
posterior and anterior surfaces of the femoral hip prosthesis; however, the tools used to

loosen the medial surface are inadequate.

Thin curved surgical chisels are currently used, but are unable to reach along the entire
medial surface of a femoral prosthesis. Since the curvature of the medial surface
changes towards the stem, the uniform curvature of such curved chisels can only
penetrate a certain depth along the medial surface without then penetrating the cortical
surface of the femur as the blade of the chisel curves back on itself. The osseous
integration at the bottom of the stem of the femoral prosthesis cannot therefore presently
be loosened, which then requires significant explantation forces to be utilised in order to

remove the implant.
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The present invention seeks to provide a tool which can loosen the biological material
from a greater proportion of the medial surface of the femoral implant, without causing

breaching of the cortical wall of the femur.

According to a first aspect of the invention, there is provided a femoral implant
explantation chisel for loosening or separating a femur-implant medial interface during
hip revision surgery, the femoral implant explantation chisel comprising: an elongate
shaft having a handle end and a cutter end, the elongate shaft including an implant-
contacting guide surface which extends along at least part of the elongate shaft from the
cutter end for guiding the chisel along a femoral implant to be extracted; and a cutter
which projects from a longitudinal edge of the implant-contacting guide surface, the
cutter having an arcuate cutting edge at or adjacent to the cutter end and which extends

laterally of a longitudinal extent of the elongate shaft.

By providing a cutter which curves laterally away from the main stem of the chisel, an
implant-contacting guide surface can be provided which can be rested on the implant to
be explanted by a surgeon. This allows the cutter to follow the femur-implant medial
interface accurately, as the surgeon is able to reorient the chisel along the implant as it is
urged towards the stem of the femoral implant. Such an arrangement results in a
significantly reduced risk of damage to the cortical wall of the femur in use, allowing
the surgeon to safely loosen all biological material from the medial surface of the

implant.

Preferably, the implant-contacting guide surface may be planar. Furthermore, the
implant-contacting guide surface may extend along at least a majority of the
longitudinal extent of the elongate shaft, in which case the implant-contacting guide

surface may extend along the full longitudinal extent of the elongate shatft.

The greater the extent of the implant-guide surface extending along the stem or shaft of
the chisel, the greater the freedom of movement which will be available to the surgeon
during explantation surgery. This ensures that loosening of the biological material at the

very base of the stem of the femoral implant can be effected.
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Optionally, the elongate shaft may include a bone-facing surface which is opposite to
the implant-contacting guide surface, the bone-facing surface being planar and parallel
to the implant-contacting guide surface. The bone-facing guide surface may extend
along at least a majority of the longitudinal extent of the elongate shaft, in which case,
the bone-facing guide surface may extend along the full longitudinal extent of the

elongate shaft.

The bone-facing surface can be shaped which minimises the friction between the
osseous tissue of the femur and the chisel as it is inserted into the femur-implant

interface region. This further reduces the risk of damage to the femur during surgery.

Preferably, the implant-contacting guide surface may be an implant-anterior-surface-

contacting guide surface.

From an anatomical perspective, it is more straightforward for a surgeon to access the
medial surface of the femoral implant by contacting the chisel with the anterior surface

of the existing implant.

In one preferred embodiment, a curvature of the cutting edge may have a constant
radius. Preferably, the cutter may have an arcuate cross-section in a plane perpendicular

to a longitudinal direction of the elongate shaft.

The provision of a constant radius of the cutter and/or cutting edge allows for the chisel
to closely follow the curvature of the medial surface of the implant, resulting in less

bone damage during explantation surgery.

The cutter may further comprise a longitudinal cutting edge which is parallel or

substantially parallel to the longitudinal direction of the elongate shaft.

A secondary cutting edge which is positioned on a longitudinal or side portion of the
cutter reduces the drag experienced by the cutter as it is inserted at the femur-implant

interface. This results in reduced damage to the surrounding tissue in the femur, as well
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as reducing the likelihood of the chisel snagging on biological material on any of the

adjacent surfaces of the implant.

Optionally, the cutter end of the elongate shaft may be at least in part tapered, bevelled
or chamfered. Additionally, or alternatively, the cutter may be at least in part tapered,

bevelled or chamfered at an end which is distal to the handle end of the elongate shatft.

Shaping the leading edge of the chisel so as to eliminate sharp corners may reduce the
risk of damaging the patient, and/or may also result in an easier insertion of the chisel

during hip revision surgery.

Preferably, the chisel may further comprise a handle engagement element at the handle
end of the elongate shaft. The handle engagement element may have a width which is

greater than that of the elongate shaft.

The chisel may advantageously be provided as a hand-held tool, or could be readily
engaged with one or more existing handles or grips. This could extend to computer-
controlled operating machines which can precisely control the orientation of the chisel
in use. The increased width of the handle engagement element may also advantageously

act as a stop to prevent over-insertion of the chisel into the patient.

The elongate shaft may be formed as a contiguous plate, and/or the elongate shaft and

cutter may be integrally formed with one another.

The provision of a shaft as a contiguous plate can ensure that the depth of the shaft is
kept to a minimum, reducing friction with the implant and femur, which will result in as

neat a cut as possible at the interface between the implant and the femur.

Preferably, the cutter may meet the elongate shaft at an angle between 90 degrees and

180 degrees, and more preferably at an angle between 120 degrees and 150 degrees.

The cutter is advantageously angled relative to a plane of the implant-contacting guide

surface, as this will ensure a correct relative positioning of cutting edge to the anterior
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surface of the implant in use. This will make use of the chisel easier for the surgeon

during hip revision surgery.

In one embodiment, the cutter may extend laterally from the longitudinal edge of the
elongate shaft such that the cutter has a left-hand curvature. Alternatively, the cutter
may extend laterally from the longitudinal edge of the elongate shaft such that the cutter

has a right-hand curvature.

It is beneficial to provide complementary tools which can be used during hip revision

surgery of either leg of a patient.

According to a second aspect of the invention, there is provided a method of loosening
or separating a femoral implant along a femur-implant medial interface during hip
revision surgery, the method comprising the steps of: a] engaging an implant-contacting
guide surface of a femoral implant explantation chisel, preferably in accordance with
the first aspect of the invention, with a femoral implant such that the cutter is aligned
with the femur-implant medial interface; and b] urging the implant-contacting guide
surface along the femoral implant such that the arcuate cutting edge follows and

separates the femur-implant medial interface.

Preferably, during step a], the implant-contacting guide surface may be engaged with an

anterior surface of the femoral implant.

The ability of a surgeon to be able to loosen biological material along the entire medial
surface of a femoral implant allows for the force required during the explantation to be
significantly reduced. This results in less trauma to the patient undergoing hip revision

surgery.

The invention will now be more particularly described, by way of example only, with

reference to the accompanying drawings, in which:

Figure 1 shows an upper perspective representation of a first embodiment of a

femoral implant explantation chisel, in accordance with the first aspect of the invention;



10

15

20

25

30

Figure 2 shows a lower perspective representation of the femoral implant

explantation chisel of Figure 1;

Figure 3 shows a bottom plan representation of the femoral implant explantation

chisel of Figure 1;

Figure 4 shows a side representation of the femoral implant explantation chisel

of Figure 1;

Figure 5 shows a top plan representation of the femoral implant explantation

chisel of Figure 1;

Figure 6a shows a cross-section through a femur having a femoral implant, using
the femoral implant explantation chisel to loosen the femur and implant at the femur-

implant medial interface in a first position;

Figure 6b shows the femoral implant explantation chisel in use as shown in
Figure 6a, the femoral implant explantation chisel being in a second, more advanced

position relative to the femoral implant; and

Figure 7 shows an upper perspective representation of a second embodiment of a

femoral implant explantation chisel, in accordance with the first aspect of the invention.

Referring firstly to Figures 1 to 5, there is shown a femoral implant explantation chisel,
indicated globally at 10, which can be used during hip revision surgery to loosen or

break a femur-implant medial interface.

The femoral implant explantation chisel 10 comprises an elongate shaft 12 having first
and second ends: a handle end 14 to which a handle or similar gripping or attachment

means is connected or connectable for grasping or manipulation by a surgeon; and a
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cutter end 16, which defines a leading usable edge of the femoral implant explantation

chisel 10 during a surgical procedure.

The femoral implant explantation chisel 10 also includes a cutter 18 which is connected
to the elongate shaft 12 so as to extend laterally from one longitudinal edge 20 of the
clongate shaft 12. The cutter 18 has an arcuate cutting edge 22 at or adjacent to the
cutter end 16 of the elongate shaft 12 which is arranged to be able to cut along the

femur-implant medial interface, as will be described in detail below.

The elongate shaft 12 includes an implant-contacting guide surface 24 which extends
along at least part of the elongate shaft 12 from the cutter end 16. The implant-
contacting guide surface 24 can be defined with respect to the curvature of the cutting
edge 22; the implant-contacting guide surface 24 is the surface of the elongate shaft 12

towards which the direction of curvature of the cutting edge 22 is directed.

An opposite side of the elongate shaft 12 can therefore be deemed to have a bone-facing
or -contacting surface 26, which may also act as a guide surface against osseous tissue.
The bone-facing guide surface 26 can therefore be defined as being a surface of the
elongate shaft 12 away from which the direction of curvature of the cutting edge 22 is

directed.

The cutter 18 preferably has a cutter body having a shape having a corresponding
curvature to the cutting edge 22, which is preferably arcuate in a plane perpendicular to
a longitudinal extent of the elongate shaft 12, with the cutting edge 22 therefore being
the leading edge of the cutter 18 when in use. Preferably, the cutting edge 22 is flush
with an edge of the cutter end 16 of the elongate shaft 12, and the edge of the elongate
shaft 12 could feasibly also be provided as a cutting edge.

The cutting edge 22, and preferably the body of the cutter 18, may have a tapered,
chamfered or bevelled portion 28 which may assist with insertion of the femoral implant

explantation chisel 10 along a femoral implant to be extracted. The cutter end 16 of the
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elongate shaft 12 may also have a tapered, chamfered or bevelled portion 30 for the

same reason.

The body of the cutter 18 may have any shape or length along in the longitudinal
direction of the elongate shaft 12. Here, the cutter 18 is formed as a curled element
which is unitarily formed with the elongate shaft 12 having a length which exceeds a
lateral extent of the cutting edge 22 so as to provide structural support to the cutting
edge 22. A tapered, curved or sinusoidal trailing edge 32 is provided on the cutter 18 so
as to avoid catching on the femoral implant or femur during explantation of the femoral

implant explantation chisel 10.

The cutter 18 and/or cutting edge 22 are formed so as to meet the implant-contacting
guide surface 24 and/or bone-facing guide surface 26 at an angle, which is preferably an
angle between 90 degrees and 180 degrees, and more preferably an angle between 120
degrees and 150 degrees. Preferably, there is a contiguous junction along the
longitudinal edge 20 where the cutter 18 meets the elongate shaft 12, such that the arc of
the cutter 18 and/or cutting edge 22 meets the plane of the implant-contacting guide

surface 24 so as to have a non-continuous gradient.

The body of the cutter 18 may therefore define two surfaces: an inner concave surface
which faces the implant-contacting guide surface 24; and an outer convex surface which

faces away from the implant-contacting guide surface 24.

In the depicted embodiment, an outermost edge 34 of the cutter 18 is provided so as to
be parallel or substantially parallel to the longitudinal axis of the elongate shaft 12.
Furthermore, the outermost edge 34 may be formed so as to include a longitudinal
cutting edge, which may assist in reducing drag on the femoral implant explantation
chisel 10 during insertion. The outermost projection of the body of the cutter 18 may

also be uniform.

Preferably, the elongate shaft 12 is formed as a thin plate, having flat surfaces on both

sides to form planar implant-contacting and bone-facing guide surfaces 24, 26. It is
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preferred that the implant-contacting and/or bone-facing guide surfaces 24, 26 are
formed so as to span at least a majority of the longitudinal extent of the elongate shaft
12, and more preferably to span the entire longitudinal extent of the elongate shaft 12.
This reduces the likelihood of the femoral implant explantation chisel 10 becoming

wedged in the femur-implant interface.

The elongate shaft 12 may preferably be formed from a resiliently pliable biocompatible
material, such as stainless steel. The cutter 18 and/or cutting edge 22 may be formed as
a sharpened portion of the same material which forms the elongate shaft 12, or may
alternatively be formed from a more hard-wearing or durable material which is suitable
for cutting through osseous tissue. The elongate shaft 12 may preferably be formed so
as to be at least in part flexible or deflectable, for example, by forming the elongate
shaft 12 as a thin contiguous plate. This assists with the easy insertion of the femoral
implant explantation chisel 10 into the femur-implant interface region. Preferably, the

elongate shaft 12 may have a uniform depth and/or width along its longitudinal extent.

At the handle end 14 of the elongate shaft 12, there may be provided a handle
engagement element 36, which may preferably have a width which is greater than that
of the main body of the elongate shaft 12. This could be used to engage with a separate
handle or extraction tool grip, but it will be apparent to the skilled person that the

femoral implant explantation chisel 10 could be integrally formed so as to have a handle.

In use, the femoral implant explantation chisel 10 is utilised as one of several tools to
extract an existing femoral implant 38, such as that shown in Figures 6a and 6b, from a
femur 40, where there has been biological matter integration with the femoral implant
38. Due to the curvature of the medial surface 42 of the femoral implant 38, other
chisels are unable to separate the femur and implant along the femur-implant medial

interface without causing significant damage to the cortical walls of the femur.

The femoral implant explantation chisel 10 is placed such that the cutting edge 22 is
aligned with an upper portion of the medial surface 42 of the femoral implant 38, with

the implant-contacting guide surface 24 being placed onto an adjacent surface of the
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femoral implant 38. Preferably, this will be an anterior surface 44 of the femoral
implant 38, making the implant-contacting guide surface 24 an implant-anterior-
surface-contact guide surface. It may, however, be feasible to use the posterior surface

of the femoral implant 38 to achieve the same cut.

In non-cemented femoral implants, the anterior surface 44 is typically largely planar,
which allows the implant-contacting guide surface 24 to rest against the anterior surface
44 in use, thereby providing a natural guide for the femoral implant explantation chisel
10. It will be appreciated that the implant-contacting guide surface 24 could be altered
to accommodate contours in the shape of the anterior surface of the femoral implant 38,

if necessary.

The surgeon performing the femoral implant extraction can then apply pressure or force
to the femoral implant explantation chisel 10 so as to urge the cutting edge 22 along the
femur-implant medial interface, separating the femur 40 and femoral implant 38. The
implant-contacting guide surface 24, being the planar anterior surface 44 in this instance,
means that the femoral implant explantation chisel 10 can be pivoted in use so that the
curvature of the femur-implant medial interface is followed and separated, as can be

seen from Figure 6b.

This is a significant improvement over curved chisels having a constant curvature,
which cannot typically cut all of the way to the bottom of the stem 46 of the femoral
implant 38. In combination with traditional chisels which are available for loosening the
biological matter from the anterior, posterior and lateral surfaces of the femoral implant,
much more separation between the femur and femoral implant can be achieved. In due

course, this significantly reduces the force required to remove the femoral implant 38.

A second embodiment of the femoral implant explantation chisel 10’ is indicated in
Figure 7. Identical or similar components to those described in relation to the first
embodiment will be referred to using identical or similar reference numerals, and

further detailed description is omitted for brevity.
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The femoral implant explantation chisel 10’ is identical to the previously described
chisel other than the cutter 18 extends laterally from an opposite longitudinal edge 20’
of the elongate shaft 12. The femoral implant explantation chisel 10’ is therefore a left-
hand chisel suitable for loosening the medial surface of a left-leg femoral implant,

rather than the right-hand chisel for right-leg femoral implants previously described.

The provision of a femoral implant explantation chisel which has an elongate shaft
having a laterally extending cutter having an arcuate cutting edge allows for the medial
surface of a femoral implant can be loosened of biological material along its entire
extent. The chisel utilises one of the adjacent surfaces of the implant as a guide against
which the chisel can be moved, which allows the cutting edge to closely follow the
medial surface down to the very base of the stem of the femoral implant. This allows for
a significant reduction in the force required to explant the femoral implant during hip

revision surgery.

The words ‘comprises/comprising’ and the words ‘having/including’ when used herein
with reference to the present invention are used to specify the presence of stated
features, integers, steps or components, but do not preclude the presence or addition of

one or more other features, integers, steps, components or groups thereof.

It is appreciated that certain features of the invention, which are, for clarity, described in
the context of separate embodiments, may also be provided in combination in a single
embodiment. Conversely, various features of the invention which are, for brevity,
described in the context of a single embodiment, may also be provided separately or in

any suitable sub-combination.

The embodiments described above are provided by way of examples only, and various
other modifications will be apparent to persons skilled in the field without departing

from the scope of the invention as defined herein.
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Claims

I. A femoral implant explantation chisel for loosening a femur-implant medial
interface during hip revision surgery, the femoral implant explantation chisel
comprising:

an clongate shaft having a handle end and a cutter end, the clongate shaft
including an implant-contacting guide surface which extends along at least part of the
elongate shaft from the cutter end for guiding the chisel along a femoral implant to be
extracted; and

a cutter which projects from a longitudinal edge of the implant-contacting guide
surface, the cutter having an arcuate cutting edge at or adjacent to the cutter end and

which extends laterally of a longitudinal extent of the elongate shaft.

2. A femoral implant explantation chisel as claimed in claim 1, wherein the

implant-contacting guide surface is planar.

3. A femoral implant explantation chisel as claimed in claim 1 or claim 2, wherein
the implant-contacting guide surface extends along at least a majority of the

longitudinal extent of the elongate shaft.

4. A femoral implant explantation chisel as claimed in claim 3, wherein the
implant-contacting guide surface extends along the full longitudinal extent of the

elongate shaft.

5. A femoral implant explantation chisel as claimed in any one of the preceding
claims, wherein the elongate shaft includes a bone-facing surface which is opposite to
the implant-contacting guide surface, the bone-facing surface being planar and parallel

to the implant-contacting guide surface.

6. A femoral implant explantation chisel as claimed in claim 5, wherein the bone-
facing guide surface extends along at least a majority of the longitudinal extent of the

elongate shaft.
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7. A femoral implant explantation chisel as claimed in claim 6, wherein the bone-

facing guide surface extends along the full longitudinal extent of the elongate shaft.

8. A femoral implant explantation chisel as claimed in any one of the preceding
claims, wherein the implant-contacting guide surface is an implant-anterior-surface-

contacting guide surface.

0. A femoral implant explantation chisel as claimed in any one of the preceding

claims, wherein a curvature of the cutting edge has a constant radius.

10. A femoral implant explantation chisel as claimed in any one of the preceding
claims, wherein the cutter has an arcuate cross-section in a plane perpendicular to a

longitudinal direction of the elongate shaft.

11. A femoral implant explantation chisel as claimed in any one of the preceding
claims, wherein the cutter further comprises a longitudinal cutting edge which is parallel

or substantially parallel to the longitudinal direction of the elongate shaft.

12. A femoral implant explantation chisel as claimed in any one of the preceding
claims, wherein the cutter end of the elongate shaft is at least in part tapered, bevelled or

chamfered.

13. A femoral implant explantation chisel as claimed in any one of the preceding
claims, wherein the cutter is at least in part tapered, bevelled or chamfered at an end

which is distal to the handle end of the elongate shaft.

14. A femoral implant explantation chisel as claimed in any one of the preceding
claims, further comprising a handle engagement element at the handle end of the

elongate shaft.

15. A femoral implant explantation chisel as claimed in claim 14, wherein the

handle engagement element has a width which is greater than that of the elongate shaft.
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16. A femoral implant explantation chisel as claimed in any one of the preceding

claims, wherein the elongate shaft is formed as a contiguous plate.

17. A femoral implant explantation chisel as claimed in any one of the preceding
claims, wherein the cutter meets the elongate shaft at an angle between 90 degrees and

180 degrees.

18. A femoral implant explantation chisel as claimed in claim 17, wherein the cutter

meets the elongate shaft at an angle between 120 degrees and 150 degrees.

19. A femoral implant explantation chisel as claimed in any one of the preceding

claims, wherein the elongate shaft and cutter are integrally formed with one another.

20. A femoral implant explantation chisel as claimed in any one of the preceding
claims, wherein the cutter extends laterally from the longitudinal edge of the elongate

shaft such that the cutter has a left-hand curvature.

21. A femoral implant explantation chisel as claimed in any one of claims 1 to 17,
wherein the cutter extends laterally from the longitudinal edge of the elongate shaft such

that the cutter has a right-hand curvature.

22. A method of loosening or separating a femoral implant along a femur-implant
medial interface during hip revision surgery, the method comprising the steps of’

a] engaging an implant-contacting guide surface of a femoral implant
explantation chisel as claimed in any one of the preceding claims with a femoral
implant such that the cutter is aligned with the femur-implant medial interface;
and

b] urging the implant-contacting guide surface along the femoral implant
such that the arcuate cutting edge follows and separates the femur-implant

medial interface.

23. A method as claimed in claim 22, wherein, during step a], the implant-

contacting guide surface is engaged with an anterior surface of the femoral implant.
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