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TRIAL NECK APPARATUS AND METHOD

FIELD OF THE INVENTION

This invention relates to a trial neck for use in a hip replacement procedure. This
invention also relates to a surgical kit for a hip replacement procedure. This invention further
relates to a method for trialling a neck of an orthopaedic implant in a hip replacement

procedure.

BACKGROUND OF THE INVENTION

Hip replacement is a surgical procedure in which the hip joint is replaced by a
prosthetic implant. Total replacement of the hip joint involves installing an acetabular cup
implant in the acetabulum of a patient and installing a prosthetic in the femur of the patient.
The prosthetic typically includes a stem, which is received in the medullary canal of the
femur, and a head having a bearing surface which is received in the acetabulum or acetabular
cup implant. The prosthetic typically also includes a neck which extends between a proximal

end of the stem and the head.

Successful hip replacement surgery requires correct positioning and alignment of the
acetabular cup implant as well as the prosthetic itself. Misalignment and/or the selection of
an inappropriately sized acetabular cup implant and/or the prosthetic may result is restricted
movement of the prosthetic and/or accelerated wear and tear of the bearing surfaces of the
acetabular cup implant and the bearing surface of the head. Various factors are involved in
achieving this correct positioning and alignment. At least some of these factor relate to the
neck of the prosthetic. These factors may include, for instance, the length of the neck, and an

angular orientation (offset) of the neck relative to the stem.

Hip replacement surgery usually involves trialling the various components of the
acetabular cup implant and the prosthetic. As part of this, various sizes of broach may be
used to prepare the medullary canal of the femur. Once the broach is inserted in the femur, a
trial neck and trial head may also be attached to the broach, in order to evaluate whether a
prosthetic having a neck and head of that type (e.g. in terms of the size and offset of the neck)

would appropriate for the patient.



10

15

20

25

30

WO 2019/068429 PCT/EP2018/074412

After the surgeon is satisfied that the chosen combination of broach, trial neck and
trial head are correctly positioned and aligned, they may be removed and replaced with the

implant itself.

US 8,449,619 describes a surgical device that includes a first portion and a second
portion. The first and second portions are releasably connected together by cooperating first
and second formations. The first formation may be formed on the first portion. The second
formation includes a resilient arm which is formed on the second portion and engages the
first formation on the first portion. The resilient arm may be integrally formed with the

second portion.

US 2006/241625 Al describes a surgical device that includes a first portion and a
second portion. The first and second portions are releasably connected together by
cooperating first and second formations. The first formation may be formed on the first
portion. The second formation includes a resilient arm which is formed on the second portion
and engages the first formation on the first portion. The resilient arm may be integrally

formed with the second portion.

WO 1992/003993 A1 describes a modular trial hip replacement system.

US 2010/241239 A1 describes an apparatus and methods of protecting modular
implant connection portions. A guard includes an outer sidewall and an inner sidewall
defining a cavity that covers a modular implant connection portion. The modular implant
connection covered with the guard can facilitate test-fitting of other modular implant

components and allows reaming of the tissue around the guard.

EP 1 435 223 Al describes a trial for use in performing joint arthroplasty fits in a
cavity in the canal of a long bone and assists in the performing of a trial reduction in
performing joint arthroplasty. The trial includes a stem portion and a neck portion fixedly
connected to the stem portion in a plurality of selectable positions with respect to the stem

portion.
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US 2004/267372 A1 describes a modular trial neck segment that is utilized for trialing
a hip prosthesis for a total hip arthroplasty. The modular trial neck segment is preferably, but
not necessarily, utilized for trialing a hip prosthesis for a total hip arthroplasty. The trial neck
segment includes a mount attachable to a stem or broach, and a neck that is translatable on
the mount for providing various neck offsets with respect to the mount and/or broach. Neck
offset is changed via movement of the neck in a single plane of motion. This facilitates the
use of the subject invention in minimally invasive arthroplasty wherein working dimensions
are small. The design replicates the biomechanics of the neck region of the implant. The
mount and slidable neck provide a plurality of neck offsets and/or neck lengths for trialing a

final prosthesis in a single device.

US 2005/143828 A1 describes a sleeve and method for use with modular orthopaedic

implants.



10

15

20

25

30

WO 2019/068429 PCT/EP2018/074412

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 an aspect of the invention, there is provided a trial neck for use in a hip
replacement procedure, the trial neck comprising:

a distal end connectable to a proximal end of a broach;

a proximal end connectable to a trial head; and

a body portion comprising a frame having a plurality of arms extending along a neck
axis of the trial neck between the distal end and the proximal end,

wherein the trial neck includes a connection feature for connecting with a
corresponding connection feature of the broach, wherein at least part of the connection
feature of the trial neck is visible between the arms of the frame for verifying correct

connection of the trial neck to the broach.

According to a further aspect of the invention, there is provided a method for trialling
a neck of an orthopaedic implant in a hip replacement procedure, the method comprising:
inserting a broach into a medullary canal of a femur of a patient;
connecting a distal end of a trial neck to a proximal end of the broach, the trial neck
comprising:
said distal end;
a proximal end connectable to a trial head; and
a body portion comprising a frame having a plurality of arms extending along
a neck axis of the trial neck between the distal end and the proximal end, wherein the
trial neck includes a connection feature for connecting with a corresponding
connection feature of the broach,
wherein the method further comprises viewing at least part of the connection feature of the
trial neck between the arms of the frame for verifying correct connection of the trial neck to

the broach.
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The provision of a trial neck having a connection feature, which is at least partly
visible between the arms of the frame, can allow the surgeon conveniently to view the

connection feature for verifying correct connection of the trial neck to the broach.

Moreover, the frame of the body portion can provide a lightweight construction for

the body portion while retaining sufficient structural stfength.

The connection feature of the trial neck may include a bore for receiving a spigot
extending proximally from a proximal end of the broach. The bore may have a first open end
located on a distally facing underside of the distal end of the trial neck. The bore may also
have a second open end located in a central part of the body portion. The second open end of
the bore may be visible between the arms of the frame. This can allow the surgeon to view

the bore as it receives the spigot, to verify that the spigot is received correctly.

The spigot of the broach may be dimensioned such that when the trial neck is
correctly connected to the broach, a surface of a proximal end of the spigot is flush with a
surface of the trial neck in which the second open end of the bore is formed. The surgeon
may visually inspect these surfaces to see whether they are flush and/or may run a finger over

the interface between the surfaces to feel whether they are flush.

The surface of the proximal end of the spigot may be a chamfered surface of the
proximal end of the spigot. The surface of the trial neck in which the second open end of the
bore is formed may be angled parallel to the chamfered surface of the proximal end of the

spigot when the trial neck is correctly connected to the broach.

The surface of the proximal end of the spigot may be flush with a surface of the trial
neck in which the second open end of the bore is formed when the distally facing underside
of the distal end of the trial neck is seated on a proximally facing surface of a proximal end of
the broach. Accordingly, by verifying whether the aforementioned surfaces are flush, the
surgeon may verify correct seating of the distally facing underside of the trial neck on the

proximally facing surface of the broach

The proximal end of the spigot of the broach may include an indicium of the broach

type. This indicium may be visible between the arms of the frame when the trial neck is
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connected to the broach. In this way, the surgeon can be conveniently provided with

information about the broach while viewing the trial neck.

The connection feature of the trial neck may include a retaining member for retaining
the corresponding connection feature of the broach. The retaining member may be visible
between the arms of the frame, to allow the surgeon to view the retaining member for

verifying its correct operation.

The retaining member may include a retaining finger located at a sidewall of the
aforementioned bore. The retaining member may be biased inwards towards a middle of the

bore.

A sidewall of the bore may include a laterally located opening. The laterally located
opening may be visible between the arms of the frame. This can allow the surgeon to see
inside the bore from a viewpoint to the side of the bore. This can, for instance, allow the

surgeon to view the spigot of the broach as it is received within the bore.

The trial neck may be manufactured by 3D printing. 3D printing lends itself to the
relatively intricate features of the trial neck, such as the connection feature and the arms of

the frame of the body portion.

According to a further aspect of the invention, there is provided a surgical kit for a hip
replacement procedure, the kit comprising:

one or more trial necks of the kind set out above, wherein at least two of the trial
necks are a different size and/or have a different neck offset;

one or more said broaches; and

one or more said trial heads.
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BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention 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:

Figure 1 shows a trial neck and broach connected together in accordance with an
embodiment of the invention;

Figure 2 shows another view of the trial neck and broach of Figure 1 in accordance
with an embodiment of the invention;

Figure 3 shows a further view of the trial neck and broach of Figure 1 in accordance
with an embodiment of the invention;

Figure 4 shows another view of the trial neck and broach of Figure 1 in accordance
with an embodiment of the invention;

Figure 5 shows a trial neck in accordance with an embodiment of the invention;

Figure 6 shows another view of the trial neck of Figure 5 in accordance with an
embodiment of the invention;

Figure 7 shows a further view of the trial neck of Figure 5 in accordance with an
embodiment of the invention;

Figure 8 shows another view of the trial neck of Figure 5 in accordance with an
embodiment of the invention;

Figure 9 shows a further view of the trial neck of Figure 5 in accordance with an
embodiment of the invention;

Figure 10 shows another view of the trial neck of Figure 5 in accordance with an
embodiment of the invention;

Figure 11 shows a further view of the trial neck of Figure 5 in accordance with an
embodiment of the invention;

Figure 12 shows another view of the trial neck of Figure 5 in accordance with an
embodiment of the invention;

Figure 13 shows a cross section of the trial neck and broach of Figure 1 connected
together in accordance with an embodiment of the invention;

Figure 14 shows a trial neck in accordance with a further embodiment of the
invention;

Figure 15 shows a broach for use with the trail neck of Figure 14 in accordance with a

further embodiment of the invention; and
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Figure 16 shows the trial neck of Figure 14 connected to the broach of Figure 15 in

accordance with an embodiment of the invention.
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DETAILED DESCRIPTION

Embodiments of the present invention are described in the following with reference to

the accompanying drawings.

Figures 1 to 13 show various views of a trial neck 30 according to an embodiment of
this invention. In Figures 1 to 4 and 13, the trial neck 30 is shown connected to a broach 10,

while in Figures 5 to 12, the trial neck 30 is shown in isolation.

The trial neck 30 has a proximal end. The proximal end may be connectable to a trial
head (not shown), for use in the trialing stage of a hip replacement procedure. As is known in
the art, the trial head may include a bearing surface, for insertion into the acetabulum of the
patient (or into a trial cup that is placed in the acetabulum as part of the trialing process). The
trial neck 30 also has a distal end. The distal end of the trial neck 30 is connectable to a

proximal end 12 of the broach 10, as can be seen from Figures 1 to 4 and 13.

The trial neck 30 also includes a body portion. The body portion extends between the
distal end and the proximal end of the trial neck 30. The body portion may extend along a

neck axis 5 (see the dotted line in Figure 7) of the trial neck 30.

The body portion of the trial neck 30 may be substantially hollow. This can reduce
the weight of the trial neck 30, and may also reduce manufacturing costs by reducing that
amount of material that is required to construct the trial neck 30. The trial neck 30 may be
manufactured using Metal Injection Moulding (MIM), additive manufacturing methods or 3D
printing. 3D printing lends itself to the relatively intricate features of the trial neck 30, to be
described in more detail below. It is envisaged that the trail neck 30 may be manufactured

from Stainless Steel (e.g. 17/4 Stainless Steel).

The body portion of the trial neck 30 may comprise a frame having a number of arms
32. In the present embodiment, the frame has four arms 32, with each arm 32 being located
at a respective corner of the trial neck 30, when viewed along the neck axis 5. The arms 32
may extend along the neck axis 5, between the distal end and the proximal end of the trial

neck 30. As may be seen from, for example, Figure 7, although the arms 32 may extend



10

15

20

25

30

WO 2019/068429 PCT/EP2018/074412
10

substantially along the neck axis 5, they need not be oriented exactly parallel to the neck axis

5.

In the present embodiment, the arms 32 each extend proximally from a base 36
located at the distal end of the trial neck 30. The arms 32 may be integrally formed with the
base 36. The base 36 includes a distally facing underside 37, which engages with and sits
flush against a proximally facing surface 14 of the broach 10, when the trial neck 30 and the
broach 10 are correctly connected together. The distally facing underside 37 may, in some
examples, have a plurality of grooves. These grooves may reduce the surface contact
between the base 36 of the trial neck 30 and a build plate of a 3D print machine during
manufacture. By doing this it may be possible to reduce the amount of work required to
remove the part from the 3D printer, thereby reducing manufacturing costs. The connection
of the trial neck 30 to the broach 10 may be implemented using a number of further features,

which will be described in more detail below.

In accordance with an embodiment of this invention, central part of the body portion
may be visible between the arms of the frame 32, which can improve visibility of the various
components of the trial neck 30 or broach 10 to the surgeon. This may be implemented using
a number of windows 40, which are located in between, and which are defined by, respective
neighbours pairs of arms 32 of the frame. For instance, in the present embodiment, the frame
includes:

e two medially located arms 32 defining a medial window 40A,

e two laterally located arms 32 defining a lateral window 40B,

e an anterior window 40C defined by an anteriorly located one of said medially located
arms 32 and an anteriorly located one of said laterally located arms 32, and

e a posterior window 40D defined by a posteriorly located one of said medially located

arms 32 and a posteriorly located one of said laterally located arms 32.

The medial, lateral, anterior and posterior windows 40A-D may allow the central part of the

body portion to be seen from medial, lateral, anterior and posterior viewpoints, respectively.

The positions of the windows 40A-D noted above assume that the trial neck 30 is to
be used for a hip replacement procedure on the right leg of a patient. Were the trial neck 30

to be used in a hip replacement procedure on a patients left leg, it will be appreciated that the
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windows would be differently oriented. In particular, the anterior window 40C would
become the posterior window and the posterior window 40D would become the anterior

window.

In the present embodiment, the proximal end of the trial neck 30 includes a male
connector for connection to a corresponding female connector of a trial head. The male
connector may be substantially cylindrical. The male connector may have a slight taper so
that it is narrower at its proximal end than at its distal end (forming a substantially
frustoconical outer surface as shown in the Figures). The inner surface of the female
connector of the trial head may be shaped to conform with the shape of the male connector of

the trial neck 30, when the trial neck 30 and the trial head are connected together.

The male connector includes a plurality of connection members 34, e.g. two
connection members 34A, 34B as shown in the Figures. Each connection member 34 extends
substantially parallel to the neck axis 5. The connection members 34 may each extend
proximally from the proximal end(s) of one or more of the arms 32 of the frame of the
substantially hollow body portion, and may be integrally formed with those arms 32. For
instance, in the Figures it can be seen that a first of the connection members 34A is integrally
formed with, and extends proximally from, the two arms 32 of the frame that define the
medial window 40A, while a second of the connection members 34B is integrally formed
with, and extends proximally from, the two arms 32 of the frame that define the lateral

window 40B.

Although the example shown in the Figures includes two connection members 34A,
34B, it is envisaged that more than two such connection members may be provided. For
instance, the male connector may include four connection members 34, each one being
integrally formed with, and extending proximally from a respective one of the arms 32 of the

frame.

Each connection member 34 may be separated from each neighbouring connection
member 34 of the male connector by an elongate slot. In the present embodiment, which
includes two connection members 34A, 34B, the male connector has a single elongate slot 50
separating them. However, it is envisaged that more than one elongate slot of this kind may

be provided. For instance, where the male connector includes four connection members 34 as
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noted above, the male connector may include a first slot separating the medially located
connection members from the laterally located connection members and a second elongate
slot for separating the anteriorly located connection members from the posteriorly located

connection members.

As can be seen in Figure 7, the elongate slot 50 may extend substantially along the
neck axis 5. In accordance with an embodiment of this invention, the connection members
34A, 34B may be resiliently deflectable inwards towards the neck axis 5 on insertion of the
male connector into the female connector of a trial head. The elongate slot(s) 50 provides
space between the connection members 34 to allow this inward deflection to take place. The
resilient inward deflection of the connection members 34 may reduce the dimension of the
male connector in a direction perpendicular to the neck axis 5, allowing the male connector to
be received within the female connector of the trial head. When received in the female
connector, the resiliently deflected connection members 34 of the male connector may urge
outwardly in a direction perpendicular to the neck axis 5, to urge against the inner surfaces of
the female connector, for inhibiting removal of the trial head from the trial neck 30. As can
be seen in the Figures, a proximal end of the male connector may be tapered (e.g. chamfered)
to aid initial insertion of the connection members 34 into the female connector of the trial

head.

In some examples, the outer surfaces of the connection members 34 may include one
or more connections features such as the protuberances 42 shown in the Figures. These
further connection features may engage with corresponding connection features of the female
connector of a trial head, in order to make the connection between the male connector of the

trial neck 30 and the female connector of the trial head more secure.

As noted above, the connection members 34A, 34B may each extend proximally from
one or more of the arms 32 of the frame of the substantially hollow body portion. In this
respect, it is envisaged that the arms 32 may themselves be resiliently deflectable. This can
lengthen the lever arm associated with the resilient deflection of the connection members 34,
making them easier to deflect while retaining a robust construction for the trial neck 30. For
instance, in the present embodiment, the lever arm associated with the connection member
34A extends between the part of the base 36 from which the two arms 32 that define the

medial window 40A extend, and the connection member 34A, while the lever arm associated
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with the connection member 34B extends between the part of the base 36 from which the two

arms 32 that define the lateral window 40B extend, and the connection member 34B.

To allow correct inward deflection of the connection members 34A, 34B by
deflection of the arms 32 of the frame, each elongate slot 50 may open out into one or more
of the windows 40 that are located between the arms 32. For instance, in the present
embodiment, the slot 50 opens out into the anterior window 40C on an anterior side of the
trial neck 30 and the slot 50 also opens out into the posterior window 40D on a posterior side
of the trial neck 30. Where the male connector includes four connection members 34 and two
slots as noted above, it is envisaged that one of the slots may open out into anterior window
40C and the posterior window 40D as shown in the Figures, while another of the slots may
open out into the medial window 40A on a medial side of the trial neck 30 and may also open

out into the lateral window 40B on a lateral side of the trial neck 30.

The above described configuration of the base 36, the arms 32 of the frame and the
connection members 34 may thus form a live hinge for resilient deflection of the connection

members 34 of the male connector towards the neck axis 5.

In accordance with an embodiment of this invention, the or each slot 50 of the male
connector may include one or more kinks 52. Each kink 52 may act as an interlock between
the connection members 34 separated by that slot 50, to prevent over-deflection of the
connection members 34 in a direction towards and/or away from the neck axis 5. For
instance, with reference to Figure 7, it can be seen that the kink 52 may prevent the
connection members 34 being deflected too far away from each other (outwardly, with
respect to the neck axis 5) as this would cause the parts of the kink 52 located on either
sidewall of the slot 50 to catch on each other. Also, it can be seen that the kink 52 may
prevent the connection members 34 being deflected too far towards each other (inwardly,
with respect to the neck axis 5) as this would again cause the parts of the kink 52 located on

either sidewall of the slot 50 to catch on each other.

In the present example, the trial neck 30 includes two connection members 34 and a
single slot 50, the slot having a kink 52. In this example, it will be appreciated that the kink
52 acts to prevent over-deflection of the connection members 34 primarily in a lateral or

medial direction. Where the male connector includes four connection members 34 and two
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slots as noted above, it is envisaged that a kink 52 of one of the slot that opens out into the
anterior window 40C and the posterior window 40D may prevent over-deflection of the
connection members 34 primarily in a lateral or medial direction as described above, while a
kink 52 of one of the slots that opens out into the medial window 40A and the lateral window
40B may prevent over-deflection of the connection members 34 primarily in an anterior or

posterior direction.

In the present embodiment, the kink 52 forms a zigzag-shaped (e.g. Z-shaped)
interlock. In particular, the outer parts of the “Z” shaped interlock formed by the kink 52
may extend substantially along the neck axis 5, while the middle part of the “Z” shaped
interlock may extend at an angle (e.g. 45 degrees) with respect to the outer parts of the “Z”
and the neck axis 5. It is envisaged that the kink 52 may form an interlock having a different
shape, however. For instance, the kink 52 may form a dove-tailed interlock, in which a dove-
tail shaped member on a first side of the slot 50 is received in a correspondingly shaped

opening on a second side of the slot 50 opposite the first side.

As noted previously, the distal end of the trial neck 30 is connectable to the broach 10.
The broach 10 may include a distal end having a tip 16. The broach 10 may have a proximal
end 12 having a proximally facing surface 14. As is known in the art of hip replacement
surgery, the broach may have an outer surface having a plurality of teeth 18 or other cutting
edges. These may be used by the surgeon when preparing the medullary canal of the femur

to receive the stem of a femoral implant.

Examples of the connection of the trial neck 30 to the broach 10 will now be

described.

In accordance with an embodiment of this invention, the trial neck 30 includes a
resilient retaining member that is configured to engage (e.g. urge against) a surface of the
broach 10 when the trial neck 30 is connected to the broach 10. The resilient retaining

member can inhibit removal of the trial neck 30 from the broach 10.

The trial neck 30 in this embodiment includes a bore 39. The bore 39 has an open end
that is located on the distally facing underside 37 of the distal end of the trial neck 30. The

bore 39 is configured to receive a corresponding spigot 20 of the broach, for connecting the
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trial neck 30 to the broach 10. The spigot 20 extends proximally from the proximally facing
surface 14 of the proximal end of the broach 10. In the present embodiment, the above
mentioned resilient retaining member comprises a resilient retaining finger 44, which is
located on a sidewall of the bore 39 and which biased inwards towards an axis of the bore 39.
The resilient retaining member is configured to engage with (e.g. urge against) the spigot 20
when the spigot 20 is received within the bore 39, to inhibit removal of the spigot 20 from the
bore 39 and thereby to inhibit removal of the trial neck 30 from the broach 10.

The retaining finger 44 may be integrally formed with the sidewall of the bore 39
(whereby the sidewall of the bore 39 and the resilient retaining finger 44 form a live hinge).
This can increase the strength and robustness of the resilient retaining finger 44 and allow the
trial neck 30 to be formed of a single piece, without requiring the assembly of separate parts.

As noted previously, the trial neck 30 may be manufactured using 3D printing.

As noted previously, the body portion of the trial neck 30 may include a frame having
a number of arms 32 and this arrangement may allow a central part of the body portion to be
viewed between the arms 32. In accordance with an embodiment of this invention, the
resilient retaining member may be located inside the body portion and may be visible
between the arms 32 of the frame. For instance, with reference to the Figures, it can be seen
that prior to the connection of the trial neck 30 to the broach 10, the resilient retaining finger
44 is visible through at least the medial window 40A and the lateral window 40B (e.g. see
Figures 8 and 9). In some examples, a proximal end of the bore 39 may open out into the
central part of the body portion. In such examples, the interior of the bore 39 may be
viewable through the anterior window 40C and posterior window 40D (as well as through the
medial window 40A and the lateral window 40B), whereby the resilient retaining finger 44

may also be visible through the anterior window 40C and posterior window 40D.

The ability to view connection features such as the resilient retaining member (e.g.
resilient retaining finger 44) and/or the interior of the bore 39 between the arms 32 of the
frame of the body portion can assist the surgeon in inspecting the features that are used to
connect the trial neck 30 and broach 10 together. This can allow, for instance the surgeon to
view the spigot 20 as it enters the bore 39 and also to inspect the spigot 20 and/or bore 39
when the spigot 20 is fully received within the bore 39, allowing him or her to ensure that the

connection between these parts is correctly made. Incorrect connection of the trial neck 30
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and the broach 10 (e.g. due to the presence of bone fragments between the distally facing
underside 37 and the proximally facing surface 14, or inside the bore 39) may otherwise lead

to misalignment of the trial neck 30.

In the present embodiment, the bore 39 is located within a boss 38 that is itself located
in the central part of the body portion. The boss 38 may extend proximally from the distal
end (e.g. from the base 36) of the trial neck 30. As can be seen in the Figures, the boss 38 is
visible between the arms 32 of the frame. The resilient retaining finger 44 may be provided
by forming a U-shaped slot 46 in a side of the boss 38. The boss 38 may, in some
embodiments be open on one side of the bore 39 (e.g. the side of the bore 39 opposite the side
that incorporates the resilient retaining finger 44, as can be seen in Figures 9 and 13). This
can further improve the visibility to the surgeon of the connection features of the trial neck 30
and the broach 10. For instance, from Figures 9 and 13 it may be appreciated that the interior
of the bore 39 may be visible through the medial window 40A and the opening at the side of
the boss 38, allowing the surgeon to inspect the interior of the bore 39 for the presence of

bone fragments or other materials, and/or to view the spigot 20 as it enters the bore 39.

As can be seen in Figure 13, the spigot 20 extending from the proximal end 12 of the
broach 10 may have a sidewall that includes a notch 21. The notch 21 faces the resilient
retaining member. In some embodiments, the notch 21 may be configured to receive the
resilient retaining member when the spigot 20 is received within the bore 39. This can
provide a more secure connection between the trial neck 30 and the broach 10 than examples

in which the resilient retaining member simply urges against a sidewall of the spigot 20.

In some embodiments, the spigot 20 of the broach 10 may be dimensioned such that
when the trial neck 30 is correctly connected to the broach 10, a surface of a proximal end of
the spigot 20 is flush with a surface of the trial neck 30 in which the second (proximal) open
end of the bore 39 is formed. For instance, the spigot 20 may be sized and shaped such that
the above mentioned surfaces are flush when the distally facing underside 37 of the distal end
of the trial neck 30 is fully seated on the proximally facing surface 14 of a proximal end of
the broach 10. In this way, the surgeon may check for the correct connection of the trial neck
30 to the broach 10 by inspecting the above mentioned surfaces to verify that they are flush.
The surgeon may visually inspect these surfaces between the arms 32 of the frame and/or

may run a finger over the join between them to feel whether they are indeed flush. If these
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surfaces are not flush this may mean, for example, that the spigot 20 is not fully inserted into
the bore 39 (e.g. a fragment of bone or other material located in the bore 39 or in between the

distally facing underside 37 and the proximally facing surface 14 may be preventing this).

In the present embodiment, the aforementioned surfaces, which are flush if the trial
neck 30 is correctly connected to the broach 10, include a chamfered surface 23 located at a
proximal end of the spigot 20 and an angled (e.g. chamfered) surface 31 located at the
proximal end of the boss 38 (see Figure 13). As can be seen in the Figures, the angle of the
chamfered surface 23 may be chosen to match the angle of the angled surface 31 located at

the proximal end of the boss 38.

In some examples, the proximal end of the spigot 20 may include an indicium 19 of
the broach type (e.g. the size of the broach). The indicium 19 may comprise embossed or
debossed text. The indicium 19 may, for example, be an alphanumeric indicium. Since the
central part of the body portion is visible between the arms 32 of the frame, the indicium 19
may be visible between the arms 32 of the frame when the trial neck 30 is connected to the
broach 10. In this way, the surgeon can be conveniently provided with information about the

broach 10 while viewing the trial neck 30.

The configuration of the body portion of the trial neck 30, in which a central part
thereof is visible between the arms 32 of the frame, may provide additional surfaces (namely,
surfaces located in the central part) upon which indicia may be located to provide useful
information to the surgeon. The at least one indicium of the trial neck 30 may be visible
between the arms 32 of the frame, allowing the surgeon to view them when inspecting the
trial neck 30. The at least one indicium may be indicative of the type, size or angular offset
of the trial neck 30, and may be an alphanumeric indicium. As with the indicium 19 located
on the spigot 20, the at least one indicium of the trial neck 30 may comprise embossed or
debossed text. For instance, as can be seen in Figures 1, 2, 6 and 7, an indicium 48 may be
located on an outer side wall of the boss 38. In the present example, the indicium 48 is
visible through the anterior window 40C, although in other examples it may be located in a
position on the boss 38 that is visible through another of the windows 40. It is also envisaged
that one or more such indicia may be located elsewhere in the central part of the body
portion, e.g. on an inwardly facing side wall of one of the arms 32, or on a proximally facing

surface of the base 36.
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As described below, the trial neck 30 may include features that aid in cleaning it
before and/or after its use in a hip replacement procedure. For instance, the above described
windows 40 can provide easy access for cleaning fluids to reach the central part of the body
portion, to allow any features located in the central part (e.g. the boss 38, the proximally
facing entrance to the bore 39 and a proximally facing surface of the base 36) to be cleaned

effectively.

In some embodiments, the proximal end of the trial neck 30 may include an opening
33. The opening 33 may, as shown in the Figures, be located in between the connection
members 34. The opening 33 may be defined by inwardly facing surfaces (that is to say,
surfaces of the connection members 34 that face the neck axis 5) of the connection members
34. The opening 33 may be in fluid communication with the central part of the body portion.
This may provide a further route for cleaning fluids to reach the central part of the body

portion, further improving the cleanability of the trial neck 30.

The opening 33 may further be in fluid communication with at least one window 40
between the arms 32 of the body portion via the central part of the body portion. In this way,
multiple routes may be provided for a cleaning fluid to enter/leave the central part of the body
portion, making the trial neck 30 easier to clean. For instance, a cleaning fluid entering the
body portion through the opening 33 may then exit the body portion through one or more of

the windows 40 (or vice versa), having performed its cleaning function.

In some embodiments, the bore 39 located at the distal end of the trial neck 30 for
receiving the spigot 20 of the broach 10 may be coaxial with, and in fluid communication
with, the opening 33 located at the proximal end of the trial neck. Again, this can further
improve the cleanability of the trial neck 30, by providing additional routes for cleaning
fluids flow to and from the central part of the trial neck 30. It may also be useful to be able to
view the bore 39 through the opening 33 at the proximal end, e.g. to view the spigot 20

and/or to check that the bore 39 is free of unwanted material such as bone fragments.

In some examples, the base 36 of the trial neck 30 may be provided with a line
marking 43. The line marking 43 may be located on an outer surface of the base 36. The line

marking 43 comprise an embossed or debossed marking. The line marking 43 may be
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substantially linear, and may extend in a direction substantially transverse to the neck axis 5.
The line marking 43 may be used to indicate the location of a femoral resection plane. For
instance, the resection plane may correspond to a resection plane for a next size of broach 10

in a surgical kit comprising the trial neck 30 and a plurality of differently sized broaches 10.

In some embodiments, the trial neck 30 may itself have a spigot 35 that extends
distally therefrom to engage with (insert into) a corresponding bore 15 of the broach 10. The
spigot 35 may extend distally from the distally facing underside 37 of the base 36 of the trial
neck 30. The corresponding bore 15 of the broach 10 may be located at the proximal end of
the broach 10. A proximal opening of the bore 15 may be located in the proximally facing
surface 14 of the broach. In use, the spigot 35 and corresponding bore 15 may engage to
prevent unwanted rotation of the trial neck 30 about the neck axis 5 when the spigot 20 of the

broach 10 is received within the bore 39.

As described herein, a trial neck 30 according to embodiments of this invention may
include a resilient retaining member configured to engage a surface of the broach 10 when
the trial neck 30 is connected to the broach 10, for inhibiting removal of the trial neck 30
from the broach 10. In relation to the Figures, it has been described above that the resilient
retaining member may comprise a resilient retaining finger 44 located on a sidewall of a bore
39, which biased inwards towards an axis of the bore 39 to engage with the spigot 20 when
the spigot 20 is received within the bore 39. However, it is envisaged that the resilient

retaining member may take other forms.

For instance, instead of providing the resilient retaining member as a resilient
retaining finger 44 for engaging with the spigot 20 of the broach 10, the resilient retaining
member may be provided on the spigot 35, for engaging with a side wall of the corresponding
bore 15 of the broach 10 when the trial neck 30 is connected to the broach 10. It is envisaged
that in some examples, the spigot 35 may include a plurality of such resilient retaining
members. The resilient retaining members may comprise elongate fingers that extend along
at least part of the length of the spigot 35. The resilient retaining members may be separated
by one or more elongate slots. The resilient retaining members may be resiliently deflectable
inwards towards a central axis of the spigot 35 on insertion of the spigot 35 into the
corresponding bore 35 of the broach 10. Once inserted into the corresponding bore 15, the

resilient retaining members of the spigot 35 may engage with (e.g. urge outwardly against)
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the inner sidewall of the bore 15, thereby to retain the spigot 35 within the bore 15, to inhibit

removal of the trial neck 30 from the broach 10.

Accordingly, it will be appreciated that the spigot 35 may be configured similarly to
the connection members 34 of the male connector at the proximal end of the trial neck 30,
which insert into a female connector of the aforementioned trial head. The resilient retaining
members of the spigot 35 may extend distally from, and may be integrally formed with, a
base of the spigot 35. The base of the spigot 35 and the resilient retaining members may

form a live hinge.

It is envisaged that the two kinds of resilient retaining members described above may
be both be including in a trial neck 30 according to an embodiment of this invention.
Accordingly, it is envisaged that a trial neck 30 may include one or more resilient retaining
members on a spigot 35 thereof for engaging with an inner surface of a bore 15 of the broach
10 and/or one or more resilient retaining members (e.g. fingers 44) for engaging with a spigot

20 of the broach 10.

A trial neck 30 of the kind described herein may be provided a part of a surgical kit
for a hip replacement procedure. For instance, the surgical kit may include one or more trial
necks 30 of the kind described above, where at least two of the trial necks 30 are a different
size and/or have a different neck offset. The surgical kit may also include one or more
broaches, for instance of different sizes. The surgical kit may further include one or more

trial heads, which again may be of different sizes.

A hip replacement procedure may include use of a trial neck 30, broach 10 and trial
head of the kind described above. The combination of the trial neck 30, broach 10 and trial
head may be used to trial for a femoral implant having a given size, neck offset, amount of
anteversion etc. By providing a surgical kit having one or more trial necks 30, broaches 10
and trial heads having different sizes, offsets, amounts of anteversion etc., a kit comprising a
trial neck 30 of the kind described herein can be used to determine the correct configuration

for the femoral implant that is to be used in the subsequent procedure.

In accordance with an embodiment of this invention, a method for trialling a neck of

an orthopaedic implant in a hip replacement procedure may include removing the neck and
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head of the femur, gaining access to the medullary canal, and then using tools such as
reamers and/or broaches to shape the medullary canal and a proximal entrance to the canal to
receive a stem of the implant. To perform the trialling process, a broach 10 of the kind
described above may be inserted into the medullary canal, and then one or more
combinations of trial necks 30 and/or trial heads of the kind described above may be attached
to the broach 10 while the surgeon determines the correct configuration (size, offset,

anteversion amount etc.) of the implant to the used in the replacement hip.

Where the trial neck 30 includes a male connector of the kind described above located
at the proximal end of thereof, the trialling process may include inserting the male connector
into a corresponding female connector of one or more trial heads. As described previously,
on insertion of the connection members of the male connector into the female connector of
the trial head(s), the connection members 34 of the male connector are resiliently deflected

inwards towards the neck axis 5.

Where the trial neck 30 includes one or more resilient retaining members of the kind
described above, these resilient retaining members may engage a surface of the broach 10 as
the surgeon connects the trial neck 30 to the broach 10, for inhibiting removal of the trial
neck 30 from the broach 10. As noted above, the one or more resilient retaining members
may be implemented as one or more resilient retaining fingers 44 located in a bore 39 of the
trial neck 30, and/or as one or more elongate fingers that extend along at least part of the

length of a spigot 35 that extends distally from a distal end of the trial neck 30.

Where the trial neck 30 includes a body portion of the kind described above, having a
frame with a plurality of arms 32 extending along the neck axis 5, the trialling procedure may
include viewing at least part of a connection feature of the trial neck 30 between the arms 32
of the frame for verifying correct connection of the trial neck 30 to the broach 10. The
connection feature may be located in the central part of the body portion of the trial neck 30
as noted previously. The connection feature(s) viewed by the surgeon in this part of the
trialling process may include, for instance, one or more of:

e the boss 38 (e.g. the angled surface 31, and/or the laterally located opening on a side

wall of the boss 38),
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o the bore 39 (e.g. a proximal open end of the bore 39 located in the central part of the
body portion),

e the spigot 20 (e.g. the chamfered surface 23 located at a proximal end of the spigot
20),

e the notch 21, and/or

o the resilient retaining finger 44.

The trialling process may also include viewing an indicium 19 located on a proximal
end of the spigot 20, e.g. to determine the type of broach 10 that is currently inserted in the
medullary canal of the femur. The surgeon may view the indicium through the arms 32 of the
frame as noted above. The trialling process may also include viewing an indicium located on
a surface of the trial neck 30 in the central part of the body portion (e.g. the indicium 48
described above) e.g. to determine the type, size or angular offset of the trial neck 30 that is

currently connected to the broach 10.

As noted above, the trial neck 30 used in the hip replacement procedure may have a
substantially hollow body portion that extends along the neck axis 5 between the distal end
and the proximal end. This can reduce the weight of the trial neck 30, making it easier to

handle during the procedure.

After the trialling is complete, the trial head(s), trial neck(s) 30 and broach(es) 10 may
be removed and the appropriate implant, as determined during the trialling process may be

installed.

After the trial head(s), trial neck(s) 30 and broach(es) 10 have been used, the hip
replacement procedure may further include cleaning them. During cleaning of each trial neck
30 of the kind described above, features of the trial neck such as:

. the window(s) 40,
. the opening 33 in fluid communication with the central part of the body portion,
which may be in fluid communication one or more of the windows 40, and/or

. the bore 39,
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may, as previously described aid with the cleaning process. It is envisaged that these benefits
may similarly arise during cleaning of the trial neck 30 prior to the hip replacement

procedure.

Figure 14 shows a trial neck 30 in accordance with another embodiment of this
invention. Figure 15 shows a broach 10 for use with the trail neck 30 of Figure 14. Figure 16
shows the trial neck of Figure 14 connected to the broach 10 of Figure 15 in accordance with

an embodiment of the invention.

The trial neck 30 in this embodiment may share a number of features in common with
the embodiment described above in relation to Figures 1 to 13. As will be appreciated from
the description of Figures 14 to 15 below, the present embodiment differs from the
embodiment described above in relation to Figures 1 to 13 in the way that the trial neck 30

connects to the broach 10.

The trial neck 30 includes a proximal end and a distal end. As described previously, a
body portion of the trial neck 30 may extend between the distal end and the proximal end.
Again, the body portion may be substantially hollow. In the present embodiment, as
described above, the body portion comprises a frame having a number of arms 32. In
particular, in this example, the frame has four arms 32, which define a medial window 40A, a
lateral window 40B and an anterior window 40C and a posterior window 40D as described in
relation to the first embodiment. The trial neck 30 may also include a number of male
connection members 34 separated by one or more slots 50. These slots 50 may include one
or more kinks 52 as shown in Figure 14. As noted already in respect of the first embodiment,
this arrangement can allow the proximal end of the trial neck 30 to be connected with the
female connection of a trial head. Again, the connection members 34 may be provided with

protuberances 42.

As shown in Figure 14, the distal end of the trial neck 30 may include a base 36, from
which the arms 32 may extend proximally. The distal end of the trial neck 30 may be
connected to the proximal end of the broach 10 as will be described in more detail below in

relation to Figure 16.
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In the present embodiment, the distally facing underside 37 of the base 36 includes a
plurality of grooves (these can be seen in Figures 14 and 16). As noted above, grooves of this
kind may reduce the surface contact between the base 36 and a build plate of a 3D print
machine during manufacture, for making the part easier to remove from a 3D printer, thereby

reducing manufacturing costs.

In the present embodiment, the trial neck 30 includes a spigot 35, which may be
similar to the spigot 35 described above in relation to the first embodiment. In particular, the
spigot 35 can extend distally from the distally facing underside 37 of the trial neck 30 to be
received in a corresponding bore 15 (see Figure 15) of the broach 10. The spigot 35 and the
bore 15 may be configured similarly to those described above in relation to the first

embodiment,

In the present embodiment, unlike the first embodiment, the trial neck 30 also
includes a spigot 120, which extends distally from the distally facing underside 37 of the trial
neck 30. This spigot 120 can be received in a corresponding bore 17 of the broach 10 (see
Figure 15). In the present embodiment, the spigot 35 is located laterally with respect to the
spigot 120 and the spigot 120 is located medially with respect to the spigot 35. However, it is
envisaged that this arrangement could be reversed so that the spigot 120 is located laterally
with respect to the spigot 35 and the spigot 35 is located medially with respect to the spigot
120. Note that the provision of the two spigots 35, 120 can act to oppose rotation of the trial
neck 30 about the neck axis while the trial neck 30 is attached to the broach 10.

As can be seen in Figure 15, the proximally facing surface 14 of the broach 10 in this
embodiment may include a recessed portion 13. The bore 17 may be located at a base of the
recessed portion 13. In this way, the engagement and insertion of the spigot 120 into the bore
17 can be more easily observed by the surgeon. For instance, the recessed portion may allow
the rim of the bore 17 to be viewed anteriorly and posteriorly, even when the base 36 of the

trial neck 30 is fully seated of the proximally facing surface 14 of the broach 10.

As described herein, in accordance with embodiments of this invention, the trial neck
30 may include a resilient retaining member that is configured to engage a surface of the
broach 10 when the trial neck 30 is connected to the broach 10, for inhibiting removal of the

trial neck 30 from the broach 10. As with the first embodiment described above in relation to
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Figures 1 to 13, it is envisaged that one or more resilient retaining members of this kind may

be provided on the spigot 35 for engagement with an inner surface of the bore 15.

In the present embodiment though, and as shown in Figure 14, the spigot 120 is
provided with one or more resilient retaining members 124. Although in the present
embodiment only the spigot 120 is provided with resilient retaining members, it is envisaged
that both the spigot 35 and the spigot 124 may be provided with resilient retaining members
of the kind described herein, for improving the secureness of the attachment between the trail

neck 30 and the broach 10.

In the present embodiment, the spigot 120 has two resilient retaining members 124A,
124B. The resilient retaining members 124 may be separated by one or more slots. In the
present embodiment, the resilient retaining members 124A, 124B are separated by a single
slot 122. When more than two resilient retaining members 124 are provided, more than one
slot may also be present, each slot separating a respective pair of the resilient retaining

members.

The ends of the resilient retaining members 124A, 124B may have a slightly larger
diameter than the spigot 120 as a whole as shown in Figure 14. The ends of the resilient
retaining members 124A, 124B may also be chamfered to aid their insertion into the bore 17
of the broach 10. Insertion of the spigot 120 into the bore 17 urges the members 124A, 124B
together. When the spigot 120 is inserted in the bore 17, the resilient retaining members
124A, 124B urge outwardly to engage with the inner surfaces of the bore 17, thereby to

inhibit removal of the trial neck 30 from the broach 10.

As with the resilient retaining member(s) of the spigot 35, the resilient retaining
members 124A, 124B may comprise elongate fingers that extend along at least part of the
length of the spigot 120. It is envisaged that the spigot may include a single resilient

retaining member, or indeed more than two resilient retaining members.

Accordingly, it will be appreciated that the spigot 120 may be configured similarly to
the connection members 34 of the male connector at the proximal end of the trial neck 30,
which insert into a female connector of the aforementioned trial head. The resilient retaining

members of the spigot 120 may extend distally from, and may be integrally formed with, a
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base of the spigot 120. The base of the spigot 120 and the resilient retaining members may

form a live hinge.

It will be appreciated from a comparison of Figures 14-16 with Figures 1-13 that in
the present embodiment, the arrangement of the spigot 120 and bore 17 is generally inverted
with respect to the arrangement of the spigot 20 and the bore 39. Accordingly, in the present
embodiment, it is noted that the trial neck 30 need not be provided with a boss 38 of the kind
shown in Figures 1-13, which may simplify the construction of the trial neck 30. Note that in
the absence of a boss 38, other parts of the interior of the body portion of the trial neck 30
may have improved visibility, for instance for viewing features such as markings or indicia as

explained previously.

As shown in Figure 15, the broach 10 for use with the trial neck 30 shown in Figure
14 may be similar in many respects to the broach 10 described above in relation to the first
embodiment. For instance, the broach 10 may include a distal end having a tip 16 and a
proximal end 12 having a proximally facing surface 14. The broach may also have an outer
surface having a plurality of teeth 18 or other cutting edges. However, as described above,
the features provided in the broach 10 for connection with the features of the trial neck 30

may differ from those described above in relation to the first embodiment.

Accordingly, there has been described a trial neck and a method for trialling a neck of
an orthopaedic implant in a hip replacement procedure. The method includes inserting a
broach into a medullary canal of a femur of a patient and connecting a distal end of a trial
neck to a proximal end of the broach. The trial neck includes the distal end and a proximal
end connectable to a trial head. The trial neck further includes a body portion comprising a
frame having a plurality of arms extending along a neck axis of the trial neck between the
distal end and the proximal end. The trial neck includes a connection feature for connecting
with a corresponding connection feature of the broach. At least part of the connection feature
of the trial neck is visible between the arms of the frame for verifying correct connection of

the trial neck to the broach.

Although particular embodiments 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

A trial neck for use in a hip replacement procedure, the trial neck comprising:

a distal end connectable to a proximal end of a broach;

a proximal end connectable to a trial head; and

a body portion comprising a frame having a plurality of arms extending along
a neck axis of the trial neck between the distal end and the proximal end,

wherein the trial neck includes a connection feature for connecting with a
corresponding connection feature of the broach, wherein at least part of the
connection feature of the trial neck is visible between the arms of the frame for

verifying correct connection of the trial neck to the broach.

The trial neck of claim 1, wherein the connection feature of the trial neck comprises a

bore for receiving a spigot extending proximally from a proximal end of the broach.

The trial neck of claim 2, wherein the bore has:

a first open end located on a distally facing underside of the distal end of the
trial neck; and

a second open end located in a central part of the body portion, wherein the

second open end of the bore is visible between the arms of the frame.

The trial neck of claim 3 and said broach, wherein the spigot of the broach is
dimensioned such that when the trial neck is correctly connected to the broach, a
surface of a proximal end of the spigot is flush with a surface of the trial neck in

which the second open end of the bore is formed.

The trial neck of claim 4, wherein said surface of the proximal end of the spigot is a
chamfered surface of the proximal end of the spigot and wherein the surface of the
trial neck in which the second open end of the bore is formed is angled parallel to the
chamfered surface of the proximal end of the spigot when the trial neck is correctly

connected to the broach.

The trial neck of claim 4 or claim 5, wherein said surface of the proximal end of the

spigot is flush with a surface of the trial neck in which the second open end of the
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bore is formed when the distally facing underside of the distal end of the trial neck is

seated on a proximally facing surface of a proximal end of the broach.

The trial neck of any of claims 3 to 6, wherein the proximal end of the spigot includes
an indicium of the broach type, and wherein the indicium is visible between the arms

of the frame when the trial neck is connected to the broach.

The trial neck of any preceding claim, wherein the connection feature of the trial neck
includes a retaining member for retaining the corresponding connection feature of the

broach, wherein the retaining member is visible between the arms of the frame.

The trial neck of claim 8 when dependent upon any of claims 2 to 7, wherein the
retaining member comprises a retaining finger located at a sidewall of the bore and

biased inwards towards a middle of the bore.

The trial neck of any of claims 2 to 9, wherein a sidewall of the bore includes a
laterally located opening, wherein the laterally located opening is visible between the

arms of the frame.

The trial neck of any preceding claim manufactured by 3D printing.

A surgical kit for a hip replacement procedure, the kit comprising:

one or more trial necks according to any preceding claim, wherein at least two
of the trial necks are a different size and/or have a different neck offset;

one or more said broaches; and

one or more said trial heads.

A method for trialling a neck of an orthopaedic implant in a hip replacement
procedure, the method comprising:
inserting a broach into a medullary canal of a femur of a patient;
connecting a distal end of a trial neck to a proximal end of the broach, the trial
neck comprising:
said distal end;

a proximal end connectable to a trial head; and
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15.

16.

17.

29

a body portion comprising a frame having a plurality of arms
extending along a neck axis of the trial neck between the distal end and the
proximal end, wherein the trial neck includes a connection feature for
connecting with a corresponding connection feature of the broach,

wherein the method further comprises viewing at least part of the connection feature
of the trial neck between the arms of the frame for verifying correct connection of the

trial neck to the broach.

The method of claim 13, wherein the connection feature of the trial neck comprises a

bore for receiving a spigot extending proximally from a proximal end of the broach.

The method of claim 14, wherein the bore has:

a first open end located on a distally facing underside of the distal end of the
trial neck; and

a second open end located in a central part of the body portion, wherein the
second open end of the bore is visible between the arms of the frame,
wherein the method further comprises viewing the second open end of the bore verify

that the spigot is correctly received in the bore.

The method of claim 15, wherein the spigot of the broach is dimensioned such that
when the trial neck is correctly connected to the broach, a surface of a proximal end
of the spigot is flush with a surface of the trial neck in which the second open end of
the bore is formed, and wherein the method further comprises:

viewing the surface of the proximal end of the spigot and the surface of the
trial neck in which the second open end of the bore is formed between the arms of the

frame.

The method of claim 16, wherein said surface of the proximal end of the spigot is a
chamfered surface of the proximal end of the spigot and wherein the surface of the
trial neck in which the second open end of the bore is formed is angled parallel to the
chamfered surface of the proximal end of the spigot when the trial neck is correctly

connected to the broach.
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19.

20.

21.

30

The method of claim 16 or claim 17, wherein said surface of the proximal end of the
spigot is flush with a surface of the trial neck in which the second open end of the
bore is formed when the distally facing underside of the distal end of the broach is

seated on a proximally facing surface of a proximal end of the broach.

The method of any of claims 15 to 18, wherein the proximal end of the spigot
includes an indicium of the broach type, and wherein the method further comprises
viewing the indicium between the arms of the frame when the trial neck is connected

to the broach.

The method of any of claims 13 to 19, wherein the connection feature of the trial neck
includes a retaining member for retaining the corresponding connection feature of the
broach, wherein the method comprises viewing retaining member between the arms of

the frame.

The method of any of claims 14 to 20, wherein a sidewall of the bore includes a
laterally located opening, wherein the method further comprises viewing the laterally

located opening between the arms of the frame.
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Fig. 3
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