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(54) Title: FEMORAL HEAD CENTRE OF ROTATION LOCATING DEVICE

(57) Abstract: The invention provides a femoral head centre of rota-
tion locating device (10) comprising an adjustable frame (12) having
a frame axis (X). The frame includes a central frame portion (14); a
first jaw (16) that is linearly moveable relative to the central frame
portion along the frame axis and having a first femoral head contact-
ing surface (26); a second jaw (18) that is linearly moveable relative
to the central frame portion along the frame axis and having a second
femoral head contacting surface (28), and a gear wheel (32) mount-
ed on the central frame portion. The gear wheel has a centric aper-
ture (34) located substantially equidistant from the first and second
femoral head contacting surfaces. The gear wheel is operably con-
nected to each of the first and second moveable jaws by gear teeth
(30) provided on a surface of each of the first and second moveable
jaws. Linear movement of the first jaw in a first direction rotates the
gear wheel to cause reciprocal linear movement of the second jaw to
maintain the centric aperture at a position equidistant from the first
and second femoral head contacting surfaces. This aligns the centric
aperture with the native head centre of the femur as the first and sec-
ond femoral head contacting surfaces come into contact with opposite
surfaces of the femoral head.
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FEMORAL HEAD CENTRE OF ROTATION LOCATING DEVICE

Field of the invention

This invention relates to the field of orthopaedics, and more particularly to

devices and methods for locating an anatomic centre of a native femoral head.

Background to the invention

A femur includes a femoral head which has a femoral head centre. During an
orthopaedic surgical procedure a surgeon may need to identify thc femoral head centre to

facilitate alignment of surgical instruments and positioning of orthopaedic implants.

Leg length discrepancy is a common issue following total hip replacement. In the
UK, the NHS performed 65,648 hip replacements in 2016. Of these, 10-16 % of patients
suffer from post-operative leg length discrepancy. Current clinical methods of restoring
the anatomical leg length, which aim to re-establish the native head centre of a femur with
an implanted prosthesis, often rely on the surgeon measuring a set of distances on the
native femoral head and undertaking calculations to determine the femoral head centre.
Such methods are time consuming and can be error prone, particularly as the surgeon is

having to undertake calculations under time pressure.

During a medical procedure, the native head of the femur is often resected early in
the procedure, which makes it difficult to position a head centre of the final prosthesis at

the same location and orientation as the native head centre of the femur.

There is a need for a device that provides the surgeon with a quick and reliable
determination of the femoral head centre. There is also a need for a device which enables
the surgeon to ensure that the trial femoral head, and hence the final implant has a centre of
rotation that matches that of the native femur. This will result in a reduced likelihood of

leg length discrepancy.
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Summary of the invention
Aspects of the invention are set out in the accompanying independent and

dependent claims. Combinations of features from the dependent claims may be combined
with features of the independent claims as appropriate and not merely as explicitly set out

in the claims.

According to a first aspect of the invention there is provided a femoral head centre
of rotation locating device comprising:
an adjustablc frame having a frame axis, the frame comprising:

a central frame portion;

a first jaw that is linearly moveable relative to the central frame
portion along the frame axis and having a first femoral head contacting
surface;

a second jaw that is linearly moveable relative to the central frame
portion along the frame axis and having a second femoral head contacting
surface, and

a gearwheel mounted on the central frame portion, the gear wheel
having a centric aperture located substantially equidistant from the first and
second femoral head contacting surfaces, the gear wheel being operably
connected to each of the first and second moveable jaws by gear teeth
provided on a surface of each of the first and second moveable jaws,

wherein linear movement of the first jaw in a first direction rotates the gear wheel to cause
reciprocal linear movement of the second jaw to maintain the centric aperture at a position
equidistant from the first and second femoral head contacting surfaces to align the centric
aperture with the native head centre of the femur as the first and second femoral head

contacting surfaces come into contact with opposite surfaces of the femoral head.

In some constructions of the device, each of the first and second jaws includes an
end wall and a pair of arms extending therefrom. Gear teeth may be provided at least
partially along an inner surface of one of the pair of arms of the first jaw. Similarly, gear
teeth may be provided at least partially along an inner surface of one of the pair of arms of

the second jaw.
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In some constructions of the device, the central frame portion includes a first
channel dimensioned to receive one of the pair of arms of the first jaw and one of the pair
of arms of the second jaw, in a sliding relationship. The central frame portion also
includes a second channel dimensioned to receive one of the pair of arms of the first jaw

and one of the pair of arms of the second jaw in a sliding relationship.

In some constructions of the device, each of the first femoral head contacting
surface and the second femoral head contacting surface comprises a projection extending
from the end wall of each of the first and second jaws. In some constructions, the
projection comprises a pair of spaced apart posts. The device is positioned to span the
widest point of the femoral head. The jaws can be moved towards each other or moved
away from each other until the first femoral head contacting surface and the second

femoral head contacting surface make contact with the surface of the femoral head.

Advantageously, the sliding relationship between the opposing jaws of the device
enables a surgeon to manipulate the device into place on the femoral head using one hand.
This leaves the other hand free to carry out other activities, such as marking the centre of

rotation of the femoral head.

The centric aperture of the gear wheel may be dimensioned to receive a bone
marking element for marking the position of the femoral head centre of rotation onto the
femoral head. The bone marking element may include a first end configured to pierce the
bone (e.g., a spiked portion) and second end configured to be impacted. A bone marking
element may be provided with the device, already positioned within the centric aperture.

Alternatively, the surgeon may insert a bone marking element.

In addition to providing the aforementioned device which enables a surgeon to
simply and reliably establish the centre of rotation of a native femoral head,
advantageously, a kit is also provided which enables the surgeon to additionally ensure that
a selected trial femoral head component re-establishes this determined centre of rotation of

the native femoral head.
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Accordingly, according to a second aspect of the invention there is provided a kit
for use in comparing the position of a femoral head centre of rotation of a native femoral
head and a trial femoral head component, the kit comprising:

(a) an adjustable frame having a frame axis, the frame comprising:

a central frame portion;

a first jaw that is linearly moveable relative to the central frame
portion along the frame axis and having a first femoral head contacting
surface;

a second jaw that is linearly moveable relative to the central
frame portion along the frame axis and having a second femoral head
contacting surface, and

a gearwheel mounted on the central frame portion, the gear
wheel having a centric aperture located substantially equidistant the first
and second femoral head contacting surfaces, the gear wheel being
operably connected to each of the first and second moveable jaws by gear
teeth provided on a surface of each of the first and second moveable
jaws,

wherein linear movement of the first jaw in a first direction rotates the gear wheel to

cause reciprocal linear movement of the second jaw to maintain the centric aperture at a

position equidistant the first and second femoral head contacting surfaces to align the

centric aperture with the native head centre of the femur as the first and second femoral

head contacting surfaces come into contact with opposite surfaces of the femoral head.
(b) a trochanter marking device comprising:

a connection element configured for connecting the trochanter
marking device to (i) the femoral head centre of rotation of the native femoral
head and (ii) a femoral head centre of rotation of a trial femoral head component,
such that the trochanter marking device can pivot about each femoral head centre
of rotation, and

a marking aperture dimensioned for receiving a marking tool for

marking the position of the marking aperture on the trochanter.
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In some constructions, the trochanter marking device includes a plurality of
sections, each section including at least one marking aperture. Adjacent sections may be
connected via a frangible connection. This enables the trochanter marking device to be
shortened by removal of a section. This is advantageous, as it prevents the device from
snagging on soft tissue at the surgical site, which could cause potential damage to the

tissue.

Optionally, the marking aperture of the trochanter marking device is
dimensioned to receive a cauteriser. However, it is envisaged that other marking tools

could be utilised.

In some constructions of the kit, the femoral head centre of rotation locating
device and/or the trochanter marking device is made of a plastic. The femoral head centre

of rotation locating device and/or the trochanter marking device may be disposable.

According to a third aspect of the invention, there is provided a method of locating
a femoral head centre of rotation of a native femur head, the method comprising the steps
of:
() using a femoral head centre of rotation locating device comprising:
an adjustable frame having a frame axis, the frame comprising:

a central frame portion;

a first jaw that is linearly moveable relative to the central frame
portion along the frame axis and having a first femoral head contacting
surface;

a second jaw that is linearly moveable relative to the central
frame portion along the frame axis and having a second femoral head
contacting surface, and

a gearwheel mounted on the central frame portion, the gear
wheel having a centric aperture located substantially equidistant the first
and second femoral head contacting surfaces, the gear wheel being
operably connected to each of the first and second moveable jaws by gear
teeth provided on a surface of each of the first and second moveable

jaws,
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wherein linear movement of the first jaw in a first direction rotates the gear wheel
to cause reciprocal linear movement of the second jaw to maintain the centric
aperture at a position equidistant the first and second femoral head contacting
surfaces to align the centric aperture with the native head centre of the femur as the
first and second femoral head contacting surfaces come into contact with opposite
surfaces of the femoral head.

(it) positioning the first and second femoral head contacting surfaces against
contact points of the femoral head that equate to a widest part of the femoral head
to align the centric aperturc of the gear wheel with the centre of rotation ol the

native femoral head.

Optionally, the method further comprises the step of marking the position of the
centric aperture of the gear wheel on the bone. This step may involve impacting a bone
marking element located within the centric aperture of the gear wheel into the bone. The
bone marking element may include a first end configured to pierce the bone and second

end configured to be impacted.

According to a fourth aspect of the invention, there is also provided a method of
comparing a femoral head centre of rotation of a native femoral head with a femoral head
centre of rotation of a trial femoral head component, the method comprising the steps of:

1) locating a femoral head centre of rotation of a native femoral head using the
method of the third aspect of the invention;

(ii)  connecting a connection element of a trochanter marking device to the
femoral head centre of rotation of the native femoral head located in step (i),
the trochanter marking device comprising:

a connection element configured for connecting the trochanter
marking device to the femoral head centre of rotation of the native femoral
head, and

a marking aperture dimensioned for receiving a marking tool for
marking the position of the aperture on the trochanter at the femoral head
centre of rotation of the native femoral head;

(iii) marking at least two positions on the trochanter by pivoting the trochanter

marking device to a first position on the trochanter, inserting a marking tool
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through the marking aperture and marking the trochanter at a first position,
and then pivoting the trochanter marking device to a second position on the
trochanter, inserting a marking tool through the marking aperture and
marking the trochanter at a second position;

(iv)  resecting the femoral head to leave a prepared femoral neck;

(v)  using a rasp or broach to prepare a cavity in the prepared femoral neck for
receipt of a femoral component;

(vi) implanting a femoral component;

(vil) asscmbling a trial femoral head component onto the implanted femoral
component;

(viii) connecting a connection element of the trochanter marking device to the
femoral head centre of rotation of the trial femoral head component;

(ix)  pivoting the trochanter marking device to the first and second marks made
on the trochanter made in step (ii1);

(x)  assessing whether the marking aperture used to mark the first and second

marks overlies each of the first and second marks.

In some constructions, the femoral component in step (vi) of the above
method is a construct of a broach or a rasp with a trial femoral neck component. In other

constructions, the femoral component in step (vi) is a femoral stem component.

In some constructions, the connection element of the trochanter marking
device is received within an aperture (e.g., a slot) located at the centre of rotation of the

trial femoral head.

Brief description of the invention

Constructions of the femoral head centre of rotation locating device will be described
hereinafter, by way of example only, with reference to the accompanying drawings in which

like reference signs relate to like elements and in which:

FIG. 1 is a top view of an embodiment of a femoral head centre of rotation locating

device according to the invention;
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FIG. 2 is an exploded view of the device shown in FIG. 1;
FIG. 3 shows the device prior to use (FIG. 3a) and located on a femoral head (FIG.

3b);

FIG. 4 shows how the device is used to mark the femoral head centre;

FIG. 5 shows an embodiment of a trochanter marking device according to the
invention;

FIG. 6 shows an example of a connection element for connecting the trochanter
marking device to the centre of rotation of a femoral head;

FIG. 7 shows how a user can adapt the length of trochanter marking device to a
particular patient by snapping-off a segment of the device;

FIG. 8 shows the adapted trochanter marking device of FIG. 7 placed on the
trochanter;

FIG. 9 shows the trochanter marking device being used to make a first mark (FIG.
9a) and second mark (FIG. 9b) on the trochanter;

FIG. 10 shows a trial femoral head positioned in the resected femoral neck;

FIG. 11 shows the trochanter marking device connected to the trial femoral head;

FIG. 12 shows the use of the trochanter marking device for assessing whether the

centre of rotation of the trial femoral head is the same as the native femoral head.

Detailed description

Constructions of the femoral head centre of rotation locating device are described in

the following with reference to the accompanying drawings.

FIGS. 1 and 2 show a first embodiment of a femoral head centre of rotation locating
device 10. The device includes an adjustable frame 12 with a frame axis X. The adjustable
frame includes a central frame portion 14, a first jaw 16 that is linearly moveable relative to
the central frame portion along the frame axis X and a second jaw 18 that is also linearly

moveable relative to the central frame portion along the frame axis X.

Each of the first and second jaws 16, 18 has an end wall 20 and two arms 22, 24

extending perpendicularly from the end wall.
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The end wall of each jaw is provided with a femoral head contacting surface 26, 28,
respectively. In this embodiment, each femoral head contacting surface 26, 28 includes two
spaced apart posts joined by a brace portion 29. The free, lower edge of the brace portion
has a curved profile. This curved profile is ergonomically designed for the surgeon’s fingers

to fit through and feel the bone of the femoral head.

One of the arms 24 of each of the first and second jaws includes a plurality of gear
teeth 30 extending inwardly. The gear teeth 30 interact with a gearwheel 32 mounted on the
central frame portion. The gearwheel has a centric aperture 34 that is located substantially

equidistant from the first and second femoral head contacting surfaces 26, 28.

Linear movement of the first jaw in a first direction rotates the gear wheel to cause
reciprocal linear movement of the second jaw to maintain the centric aperture at a position
equidistant from the first and second femoral head contacting surfaces. This aligns the
centric aperture 34 with the native head centre of the femur as the first and second femoral

head contacting surfaces come into contact with opposite surfaces of the femoral head.

As shown in FIG. 3a, the distance between the centric aperture 34 and the femoral
head contacting surface (i.e., the posts) on the first jaw 16 is di. The distance between the
centric aperture 34 and the femoral head contacting surface (i.e., the posts) on the second

jaw 18 is d2, with d2 being the same as d..

During use, the surgeon brings the femoral head contacting surface on the first and
second jaws 26, 28 into contact with the femoral head at its widest point. To do this, the
jaws are moved linearly towards or away from each other. This causes the gearwheel to

rotate either clockwise or anti-clockwise.

As can be seen from FIG. 3b, the distance d; is reduced. This causes the gearwheel
32 to rotate clockwise. This draws the second jaw towards the first jaw, such that the distance
d, is reduced the same amount that the distance d; was reduced. This reciprocal linear
movement of the first and second jaw ensures that the centric aperture 34 is maintained at a

position equidistant the first and second femoral head contacting surfaces.
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The centric aperture includes a removable bone marking element 36. This can be
provided within the centric aperture, or provided as a separate component and inserted into
the centric aperture by the surgeon. The bone marking element 36 includes a first end

configured (e.g., a spike) to pierce the bone and second end configured to be impacted.

Once the centric aperture 34 of the gearwheel 32 has been aligned with the centre of
rotation of the native femoral head, the user can impact the bone marking element 36 using,
for example, a hammer. This is shown in FIG. 4. The impaction results in the first end of
the bone marking element 36 piercing the bone. The pierced site acts as a reference mark

on the bone to indicate to the surgeon the centre of rotation of the native femoral head.

The femoral head centre of rotation locating device is then removed from the femoral
head. In some constructions, particularly those in which the device is made of a plastic, the

device may be disposed of.

In order for a surgeon to assess whether the centre of rotation of a trial femoral
head matches the centre of rotation of the native femoral head, the surgeon may utilize a
trochanter marking device 200. This device is shown in FIG. 5. The device includes a
connection element 212 configured for connecting the trochanter marking device to both
(i) the femoral head centre of rotation of the native femoral head and (ii) a femoral head
centre of a trial femoral head. The connection element enables the trochanter marking
device to pivot about each femoral head centre of the native femoral head and the trial
femoral head. The connection element may be a post extending perpendicular to the
surface of the device. The connection element may in the form of a pin. A suitable design
of pin is shown in FIG. 6. The pin may have a head that is ergonomically designed to feel
comfortable between the surgeon’s fingers. As shown, the pin head may have a

substantially bulbous shape.

The trochanter marking device also includes a marking aperture 214 dimensioned
for receiving a marking tool for marking the position of the aperture on the trochanter. The

marking tool may be a cauteriser.
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In some constructions, the trochanter marking device includes a plurality of sections
216a,216b, ... ... 216,. Each section includes at least one marking aperture 214. As shown
in FIG. 7, adjacent sections may be connected via a breakable connection 218. The breakable
connections enable the trochanter marking device to be shortened by removal of one or more
sections. This prevents the trochanter marking device from catching on and damaging any

soft tissue at the surgical site.

FIGS. 8 to 12 demonstrate pictorially the steps in using the trochanter marking device
200 to determine whether the femoral head centre of rotation has been re-established when

a trial femoral head is inserted into the femur.

FIG. 8 shows that the connection element of the trochanter marking device 200 is
inserted into the reference mark left on the native femoral head by the bone marking element
36. As shown in FIG. 9a, the trochanter marking device 200 is pivoted horizontally to a first
position on the trochanter. A bone marking tool (e.g., a cauteriser) is inserted through the
marking aperture 214, to mark a first reference position on the bone. As shown in FIG. 9b,
the trochanter marking device 200 is then pivoted diagonally to a second position on the
trochanter. The bone marking tool (e.g., a cauteriser) is again inserted through the same

marking aperture 214, and a second reference mark is made on the bone.

After resection of the femoral neck, a trial femoral head component 300 is inserted
into a trial femoral neck component 400. Exemplary trial femoral head and neck components
are shown in FIG. 10. The trial femoral head component includes a slot 310 located at the
centre of rotation. This slot is dimensioned to receive the connection element of the
trochanter marking device 200. The trial femoral head component includes an orientation
marker, here shown as a vertically orientated groove 320. The trial femoral neck component
400 also includes an orientation marker, here shown as a vertically orientated groove 420.
Alignment of the groove 320 on the trial femoral head component 300 with the
corresponding groove 420 on the trial femoral neck component 400 ensures correct

orientation of the trial femoral head component.
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As shown in FIG. 11, the connection element of the trochanter marking device 200
is inserted into the slot 310 on the trial femoral head component 300 at substantially 90°.
This ensures that in the case of anti-version, the surgeon will be able to visualise a gap

between the bone and the trochanter marking device.

As shown in FIGs. 12a and 12b, the trochanter marking device 200 is pivoted to each
of the first and second reference marks on the bone. If the aperture 214 (through which the
bone marking tool made the reference marks) overlies both the reference marks, then the
surgeon knows that the femoral head centre of rotation of the trial femoral head component
is in the same position as the femoral head centre of rotation of the native femoral head. The
centre of rotation has been successfully restored and, by extension, when the final implant
(corresponding to the trial femoral head component) is implanted, leg length will remain

unchanged.

Although particular constructions of the invention have been described, it will be
appreciated that many modifications/additions and/or substitutions may be made within the

scope of the claimed invention.
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CLAIMS

1. A femoral head centre of rotation locating device comprising:
an adjustable frame having a frame axis, the frame comprising:

a central frame portion;

a first jaw that is linearly moveable relative to the central frame
portion along the frame axis and having a first femoral head contacting
surface;

a second jaw that is linearly moveable relative to the central frame
portion along the frame axis and having a second femoral head contacting
surface, and

a gearwheel mounted on the central frame portion, the gear wheel
having a centric aperture located substantially equidistant from the first and
second femoral head contacting surfaces, the gear wheel being operably
connected to each of the first and second moveable jaws by gear teeth
provided on a surface of each of the first and second moveable jaws,

wherein linear movement of the first jaw in a first direction rotates the gear wheel
to cause reciprocal linear movement of the second jaw to maintain the centric
aperture at a position equidistant from the first and second femoral head contacting
surfaces to align the centric aperture with the native head centre of the femur as the
first and second femoral head contacting surfaces come into contact with opposite

surfaces of the femoral head.

2. The device according to claim 1, in which each of the first and second jaw includes

an end wall and a pair of arms extending therefrom.

3. The device according to claim 2, in which the gear teeth are provided at least
partially along an inner surface of one of the arms of the first jaw and one of the

arms of the second jaw.

4. The device according to claim 2, in which the central frame portion includes:
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a first channel dimensioned to receive one of the pair of arms of the first
jaw and one of the pair of arms of the second jaw, in a sliding relationship, and
a second channel dimensioned to receive one of the pair of arms of the

first jaw and one of the pair of arms of the second jaw in a sliding relationship.

The device according to claim 2, in which the first femoral head contacting surface
and the second femoral head contacting surface comprises a projection extending

from the end wall.

The device according to claim 5, in which the projection comprises a pair of spaced

posts.

The device according to claim 6, in which the centric aperture of the gear wheel 1s
dimensioned to receive a bone marking element for marking the position of the

femoral head centre of rotation onto the femoral head.

The device according to claim 7, in which the bone marking element includes a
first end configured to pierce the femoral head and second end configured to be

impacted.

A kit for use in comparing the position of a femoral head centre of rotation ofa
native femoral head and a trial femoral head component, the kit comprising:
(a) a femoral head centre of rotation locating device comprising:
an adjustable frame having a frame axis, the frame comprising:

a central frame portion;

a first jaw that is linearly moveable relative to the central frame
portion along the frame axis and having a first femoral head contacting
surface;

a second jaw that is linearly moveable relative to the central
frame portion along the frame axis and having a second femoral head
contacting surface, and

a gearwheel mounted on the central frame portion, the gear

wheel having a centric aperture located substantially equidistant from the
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first and second femoral head contacting surfaces, the gear wheel being

operably connected to each of the first and second moveable jaws by gear

teeth provided on a surface of each of the first and second moveable

jaws,
wherein linear movement of the first jaw in a first direction rotates the gear wheel
to cause reciprocal linear movement of the second jaw to maintain the centric
aperture at a position equidistant from the first and second femoral head
contacting surfaces to align the centric aperture with the native head centre of the
femnur as the first and second femoral head contacting surfaces come into contact
with opposite surfaces of the femoral head.

(b) a trochanter marking device comprising:

a connection element configured for connecting the trochanter
marking device to (i) the femoral head centre of rotation of the native femoral
head and (ii) a femoral head centre of centre of rotation of a trial femoral head
component, such that the trochanter marking device can pivot about each femoral
head centre of rotation, and

a marking aperture dimensioned for receiving a marking tool for

marking the position of the marking aperture on the trochanter.

The kit of claim 9, in which the trochanter marking device includes a plurality of
sections, each section including at least one marking aperture, and in which
adjacent sections are connected via a frangible connection thereby enabling the

trochanter marking device to be shortened by removal of a section.

The kit of claim 9 or claim 10, in which the femoral head centre of rotation

locating device and/or the trochanter marking device is made of a plastic.

The kit of any of claims 9 to 11, in which the femoral head centre of rotation

locating device and/or the trochanter marking device is disposable.

A method of locating a femoral head centre of rotation of a native femur,
comprising the steps of:

W using a femoral head centre of rotation locating device comprising:
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an adjustable frame having a frame axis, the frame comprising:

a central frame portion;

a first jaw that is linearly moveable relative to the central frame
portion along the frame axis and having a first femoral head contacting
surface;

a second jaw that is linearly moveable relative to the central
frame portion along the frame axis and having a second femoral head
contacting surface, and

a gearwheel mounted on the central frame portion, the gear
wheel having a centric aperture located substantially equidistant from the
first and second femoral head contacting surfaces, the gear wheel being
operably connected to each of the first and second moveable jaws by gear
teeth provided on a surface of each of the first and second moveable
jaws,

wherein linear movement of the first jaw in a first direction rotates the gear wheel
to cause reciprocal linear movement of the second jaw to maintain the centric
aperture at a position equidistant from the first and second femoral head contacting
surfaces to align the centric aperture with the native head centre of the femur as the
first and second femoral head contacting surfaces come into contact with opposite
surfaces of the femoral head.
(ii)  positioning the first and second femoral head contacting surfaces against
contact points of the femoral head that equate to a widest part of the femoral
head to align the centric aperture of the gear wheel with the centre of

rotation of the native femoral head.

The method of claim 13, in which the method further comprises the step of marking

the position of the centric aperture of the gear wheel on the femoral head.

The method of claim 14, in which the marking step comprises impacting a bone
marking element located within the centric aperture of the gear wheel, the bone
marking element including a first end configured to pierce the femoral head and

second end configured to be impacted.
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16. A method of comparing a femoral head centre of rotation of a native femoral head

with a femoral head centre of rotation of a trial femoral head component, the

method comprising the steps of:

(@)

(i)

(iii)

(iv)
v)

(vi)
(vii)

(viii)

(ix)

(x)

locating a femoral head centre of rotation of a native femoral head using the
method of any of claims 13 to 15;

connecting a connection element of a trochanter marking device to the
femoral head centre of rotation of the native femoral head located in step (i),
the trochanter marking device comprising:

a connection element configured for connecting the trochanter
marking device to the femoral head centre of rotation of the native femoral
head, and

a marking aperture dimensioned for receiving a marking tool for
marking the position of the aperture on the trochanter at the femoral head
centre of rotation of the native femur;
marking at least two positions on the trochanter by pivoting the trochanter
marking device to a first position on the trochanter, inserting a marking tool
through the marking aperture and marking the trochanter at a first position,
and then pivoting the trochanter marking device to a second position on the
trochanter, inserting a marking tool through the marking aperture and
marking the trochanter at a second position;
resecting the femoral head to leave a prepared femoral neck;
using a rasp or broach to prepare a cavity in the prepared femoral neck for
receipt of a femoral component;
implanting a femoral component;
assembling a trial femoral head component onto the implanted femoral
component;
connecting a connection element of the trochanter marking device to the
femoral head centre of rotation of the trial femoral head component;
pivoting the trochanter marking device to the first and second marks made
on the trochanter made in step (iii);
assessing whether the marking aperture used to mark the first and second

marks overlies each of the first and second marks.
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17. The method of claim 16, in which the femoral component in step (vi) is a construct

of a broach or a rasp with a trial femoral neck component.

18. The method of claim 16, in which the femoral component in step (vi) is a femoral

stem component.
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