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INSTRUMENT FOR MANIPULATING AN IMPLANT

The present invention relates to an instrument for manipulating an implant, and
particularly, but not exclusively, relates to an instrument for handling and impaction of a

joint prosthesis component, such as an acetabular cup.
Background

During a joint replacement procedure, it is necessary to manipulate prosthesis
components into their required positions with respect to patient anatomy. In the case
for example of a hip replacement prosthesis, it is necessary to manoceuvre an
acetabular cup into a prepared patient acetabulum, and it may also be necessary to
impact the cup into the prepared recess. It is known to use specific tools for the

manipulation and impaction of prosthesis components in this manner.

In order to allow a gripping or impaction tool to gain purchase on an implant, it is usual
for the implant to include one or more attachment features onto which the gripping
and/or impaction tool can engage in order to manipulate the implant. This is
particularly the case with acetabular cups, which do not otherwise lend themselves to
easy engagement with a gripping or impaction tool. Typical attachment features for an
acetabular cup might include a threaded apical bore, operable to receive a threaded
rod, as well as projecting lugs and undercuts, all designed to engage with
corresponding attachment features on a gripping and/or impaction instrument. This
arrangement works well for multiple body acetabular cups, of kind to comprise an
external shell and separate internal bearing component. In this type of construction,
the external shell may be provided with any appropriate attachment features for
interaction with a gripping or impaction tool. Once in place, these attachment features
are completely covered by the separate bearing component that is fitted into the outer
shell.

Attachment to a gripping or impaction tool becomes more problematic when
considering single body, or so called monobloc acetabular cups. This type of implant
component comprises a single body having an outer bone engaging surface and an
inner bearing surface. In such a component, the capacity to accommodate additional
attachment features is severely limited. The internal bearing surface must remain free

of any surface discontinuities or other aberrations and thus is not available for the
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provision of attachment features. Even temporary attachment mechanisms have proven
extremely difficult to implement. The condition of the bearing surface is vital to the success
and longevity of the implant. Thus, any temporary attachment procedure must be carefully
controlled to ensure that no possibility of damage to the highly polished bearing surface can
arise. Similar issues are also encountered in the assembly of a multiple body acetabular cup.
As noted above, the shell component of a modular acetabular prosthesis may comprise
attachment features, as these will be covered once the prosthesis is assembled. However,
the bearing component must also be gripped and manipulated into place on the shell, and,
as in the case of a monoblock cup, the internal bearing surface of the bearing component

must remain smooth and the risk of damage to the surface must be minimised.

An additional issue that must be considered within the context of implant manipulation is the
release of the implant from the relevant tool once the implant is in position. The implant may
be considerably less accessible once in position, and removal or release form a tool may
involve gaining direct access to the implant through the wound incision. Such direct contact
is undesirable and carries risks of additional accidental contact with the implant and
consequent damage to the bearing surface.

Summary of the Invention

In some embodiments of the present invention at least, there is provided an instrument for
manipulating an implant, as described further below, the instrument comprising an
attachment element, operable to engage an implant, an actuation rod, a distal end of which
is connected to the attachment element, and a handle having a gripping surface, wherein at
least a proximal end of the actuation rod is moveably received within the handle, the
instrument further comprising a drive mechanism, mounted on the handle and operable to

drive relative movement between the actuation rod and the handle.
The handle may be made from a metallic material such as stainless steel.
The drive mechanism may be mounted in the vicinity of the gripping surface and may for

example be mounted immediately adjacent the gripping surface. Alternatively, the drive
mechanism may be mounted substantially within the gripping surface.
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According to one embodiment, the proximal end of the actuation rod may be slidably
received within the handle. Substantially the entire length of the actuation rod may be

received within the handle.

The drive mechanism may comprise an annular wheel, through which the proximal end
of the actuation rod is received, the wheel may comprise an internal thread, which may
be operable to engage a corresponding external thread formed on the proximal end of

the actuation rod.

The threads on the wheel and actuation rod may comprise standard, buttress or
truncated threads. The pitch of the threads may be varied according to functional

requirements of the instrument.

The actuation rod and the handle may comprise cooperating formations operable to
prevent relative rotation between the actuation rod and the handle. These formations
may take the form of a keyway formed in the handle and a corresponding spigot
formed on the actuation rod. The keyway and cooperating spigot may be located at the

proximal end of the instrument.

The annular wheel may comprise a resilient ratchet arm on which the internal thread
may be formed. The remaining internal surface of the annular wheel may be

substantially free of surface features.

The remaining internal surface of the annular wheel may be substantially smooth,

lacking any feature operable to engage the thread formed on the proximal end of the

actuation rod.

The resilient ratchet arm may be sprung or otherwise biased to a preferred position.

The annular wheel may be received within a recess formed on the handle. The recess

may take the form of a housing formed in the handle.

Adjacent annular surfaces of the wheel and handle may comprise cooperating

formations operable to engage to limit relative rotation between the wheel and the

handle.
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Such cooperating formations may be selectively engageable, requiring for example
relative axial force to be applied between the annular wheel and the handle. The
cooperating formations may comprise a pair of lugs formed on an annular surface of
the wheel and a corresponding recess which may be formed on an adjacent annular

surface of the handle. The recess may be linear, curved or curvilinear.

The instrument may further comprise an impaction plate which may be removably

mounted at a distal end of the handle.

The impaction plate may be mounted in fixed relation to the handle, and may for
example comprise anti rotation features. The impaction plate may be formed from a

polymer material or may be formed from a metallic or other suitable material.

The impaction plate may comprise an annular impaction surface, which may be

operable to engage an annular surface of the implant.
The attachment element may comprise a suction cup.

The suction cup may be formed from a medical grade plastics material such as medical
grade silicone. The suction cup may comprise an attachment lug which may be
received within an attachment recess formed on the distal end of the actuation rod.
The cooperating lug and recess may incorporate anti rotation features. The lug may be
formed at a substantially central region of the suction cup, and may extend from a

convex surface of the cup. The lug may be joined to the cup via a neck.
The suction cup may comprise a release mechanism.

The release mechanism may be operable to release a vacuum or partial vacuum

formed between the suction cup and a surface of an implant.

The release mechanism may comprise a release tab, which may be operable to be
held in fixed relation to the handle and may be connected to an edge of the suction cup

via a release cord.
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The release tab may be operable to engage on a corresponding release surface formed in
the impaction plate. The release cord may be received within a slot or recess formed in the
impaction plate.

The release tab may for example comprise a T bar, which may be retained via a release
surface formed in the impaction plate.

The release cord may be integrally formed with the suction cup. The T bar may be integrally
formed with the release cord. Alternatively, the release cord and suction cup may be
separately formed from different materials. For example, the release cord may engage a lug

formed on a rim of the suction cup.

The attachment element may comprise an external thread which may be formed on the
distal end of the actuation rod.

The external thread may be sized to engage with an internal thread on an attachment bore
formed within an implant to be manipulated.

The instrument may further comprise an alignment guide which may comprise a separate
component releasably engageable on the handle of the instrument. The alignment guide
may include openings or other features for receiving further guiding materials and may

facilitate correct alignment of the instrument.

The instrument may for example be an instrument for gripping and impaction of an implant
and may be suitable for gripping and impaction of an acetabular cup implant. The instrument
may be suitable for gripping and impaction of a monoblock acetabular cup prosthesis, and/or
may be suitable for gripping and manipulation of a bearing component of a modular
acetabular cup prosthesis.

According to another aspect of the present invention, there is provided an instrument for
manipulating an implant, the instrument comprising a handle and a suction cup operable to
engage a surface of an implant wherein the instrument further comprises an actuation rod
moveably mounted within the handle, the suction cup being connected to an end of the
actuation rod and a release cord, fixedly connected between an edge of the suction cup and
the handle, such that displacement of the actuation rod with respect to the handle displaces
the suction cup and associated implant with respect to the handle, thereby causing the
release cord to peel back the edge of the suction cup.

The actuation rod may be slidably mounted within the handle.
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The release cord may be integrally formed with the suction cup and may terminate in a
release tab. Alternatively, the release cord and suction cup may be separately formed from
different materials. For example, the release cord may engage a lug formed on a rim of the

suction cup.

The instrument may further comprise an impaction plate which may be mounted in fixed
relation to the handle.

The release tab may be operable to engage a release surface formed on the impaction
plate.

According to another aspect of the present invention, there is provided a method of releasing
an implant from an instrument to which it is attached, the instrument comprising a handle, a
suction cup operable to engage a surface of the implant and moveably mounted with respect
to the handle, and a release cord, fixedly connected between an edge of the suction cup and
the handle, the method comprising displacing the suction cup and associated implant with
respect to the handle until the release cord causes peel back of the edge of the suction cup.

Displacement of the suction cup may be accomplished via an actuation rod.

Displacement of the suction cup may be accomplished using a drive mechanism and may be

driven from a location remote from the suction cup.

According to another aspect of the present invention, there is provided a method of
manipulating an implant using an instrument as disclosed in the present specification,
comprising the steps of:

(a) applying pressure to the ratchet arm of the annular wheel such that the internal
threads of the ratchet arm maintain engagement with the external threads on the proximal
end of the actuation rod,

(b) preventing relative rotation between the wheel and the handle by holding the
wheel in place,
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(c) applying the suction cup to an implant surface and applying pressure to
engage at least a partial vacuum between the suction cup and the implant surface,

(d) rotating the annular wheel to cause retraction of the actuating rod into the
handle until the annular impaction surface of the impaction plate engages onto an
annular surface of the implant,

(e) rotating the annular wheel further to cause withdrawal of a central region of
the suction cup from the implant surface, thus increasing the partial vacuum between
the suction cup and implant surface,

(f) manipulating the implant into a desired location using the instrument,

(g) rotating the annular wheel to cause projection of the actuation rod out of the
handle until the release tab and cord of the suction cup are engaged,

(h) rotating the annular wheel further to cause peel back of the suction cup from
the implant surface via the release cord, breaking the partial vacuum between the

suction cup and implant surface and releasing the imptant from the instrument.
Brief Description of the Drawings

For a better understanding of the present invention, and to show more clearly how it
may be carried into effect, reference will now be made, by way of example, to the
following drawings, in which:-

Figure 1 is a perspective view of an instrument for manipulating an implant.

Figure 2 is another perspective view of the instrument of Figure 1.

Figure 3 a side view of the instrument of Figure 1 showing internal components.
Figure 4 is a sectional view of the instrument of Figure 1.

Figure 5 is a perspective view of an actuation rod with suction cup and drive wheel.

Figure 6 is another perspective view of the actuation rod of Figure 5.

Figure 7 is a perspective view of an alternative actuation rod.
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Figure 8 is an enlarged perspective view of a proximal end of a handle and actuation

rod.

Figure 9 is a partial side view of a drive mechanism.

Figure 10 is a perspective view of a drive wheel.

Figure 11 is a partial perspective view of a handle showing a housing.
Figure 12 is a side view of the drive wheel of Figure 10

Figure 13 is another side view of the drive wheel of Figure 10, rotated approximately 90

degrees with respect to the view of Figure 12.

Figure 14 is a perspective view of an actuation rod and drive wheel.

Figure 15 is a side view of the actuation rod and drive wheel of Figure 14.
Figure 16 is a perspective view of a suction cup attached to an actuation rod.

Figure 17 is a perspective view of a suction cup and attachment rod illustrating the

attachment mechanism therebetween.

Figure 18 is a perspective view of a distal end of the instrument of Figure 1.
Figure 19 is a perspective view of a suction cup.

Figure 20 is a perspective view of a distal end of an actuation rod.

Figure 21 is a sectional view of a distal end of the instrument of Figure 1 engaged on

an implant.
Figure 22 is another sectional view of the instrument of Figure 21.

Figure 23 is a sectional view of the instrument of Figure 21 on release from the implant.
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Figure 24 is a side view of the instrument of Figure 21 on release from the implant.
Figure 25 is a side view of a distal end of another embodiment of instrument.
Figure 26 is a part sectional view of another embodiment of instrument.

Detailed Description of Embodiments

With reference to Figures 1 to 6, an instrument 2 for manipulating an implant comprises
a handle 4 having a gripping surface 6 at a proximal end 7 thereof and an impaction
surface 8 immediately adjacent the gripping surface 6 and at the extreme proximal end
of the instrument 2. The impaction surface 8 extends substantially perpendicular to a
longitudinal axis A of the instrument 2 and is operable to receive biows from an
impaction device such as a hammer. An elongate main body 10 extends from the
gripping surface 6 of the handle along the axis A in a distal direction. An impaction
plate 12 is removably mounted on a distal end 14 of the handle. The impaction plate
12 is securely mounted in fixed relation to the handle 4 and comprises an annular

impaction surface 16.

The main body 10 of the handle 4 and the impaction plate 12 are substantially hollow,
and when assembled together define a longitudinal bore 18 extending therethrough.
Received within the bore 18 is an actuation rod 20. An attachment element in the form
of a suction cup 22 is mounted on a distal end of the actuation rod 20 and protrudes
from a distal end of the instrument 2, adjacent the impaction plate 12. A proximal end
of the actuation rod 20 terminates in the region of the gripping surface 6 of the handle
4. An annular drive wheel 24 is mounted within a housing 26 formed in the handie 4
immediately adjacent the gripping surface 6 of the handle 4 on a distal side of the
gripping surface 6. The drive wheel 24 is retained within the housing 26 and the

proximal end of the actuation rod extends through the drive wheel 24.

With particular reference to Figures 2 and 3, the gripping surface 6 of the handle 4 may
be formed in any appropriate fashion and may comprise a series of circumferential
grooves 28, operable to assist in providing grip for a user. According to one
embodiment, the gripping surface 6 is substantially hollow and comprises a plurality of
longitudinal recesses 30 extending therethrough. According to another embodiment

(not shown) the gripping surface 6 comprises a silicone gripping surface in the form of
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a substantially cylindrical silicone component moulded or otherwise shaped over the
relevant portion of the handle 4. Such a component provides a comfortable non slip

surface for the hand of a user.

Referring again to Figures 5 and 6, the actuation rod 20 comprises a single cylindrical
member which may have increased thickness at its proximal and distal ends 32, 34.
The proximal end 32 of the rod 20 carries an external thread 36, further detail of which
is provided below. The distal end 34 of the rod 20 widens into an attachment recess,
operable to receive an attachment lug of the suction cup 22. Further detail of the
attachment between the distal end 34 of the rod 20 and the suction cup 22 is given

below.

With reference to Figure 7, in an alternative embodiment, the actuation rod may be of
substantially constant diameter along the extent of the rod and the proximal and distal
ends 32, 34.

The actuation rod 20 extends through the longitudinal bore 18 formed in the handle 4
and impaction plate 12. The actuation rod 20 is slidably received within the bore 18,
but is prevented from relative rotation within the bore by an anti rotation feature 37, an
embodiment of which is illustrated in Figure 8. The anti rotation feature 37 illustrated in
Figure 8 comprises a keyway 38 formed in the handle 4 immediately adjacent the
housing 26 on the proximal side of the housing 26. Received within the keyway 38 is a
spigot 40 formed on the proximal end 32 of the actuation rod 20. The spigot 40 slides
longitudinally within the keyway 38 but the close fit between the spigot 40 and the
keyway 38 prevents relative rotation between the handle 4 and the actuation rod 20.

In an alternative embodiment, partially illustrated in Figure 7, the keyway 38 may be
formed in the main body 10 of the handle, and the spigot 40 may be formed in an
appropriate location along the extent of the actuation rod 20. The appropriate location
may be at approximateiy one third of the length of the rod 20 from the proximal end.
The spigot may be considered as an “anti rotation” fin. The keyway 38 may extend
along a majority of the length of the handle 4, for example from adjacent the impaction

plate 12 to adjacent the housing 26.

With reference to Figures 9 to 15, immediately adjacent the gripping surface 6 of the
handle 4, on the distal side of the gripping surface 6, is the housing 26, within which is
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retained the drive wheel 24. The drive wheel 24, engages the actuation rod 20 and
housing 26 to form a drive mechanism 42 as explained in more detail below. As shown
in Figure 11, the housing 26 comprises a recess 44 extending through the thickness of
the handle 4 immediately adjacent the gripping surface 6. The longitudinal bore 18,
which extends through the main body 10 of the handle 4 and the impaction plate 12,
opens into the housing 26. A groove 46 extends across the annular distal surface 48 of
the housing, either side of the bore 18. Rotatably received within the housing 26 is the
drive wheel 24, illustrated in Figures 10, 12 and 13. The drive wheel 24 comprises an
annular cylindrical wheel having a central bore 50 extending axially therethrough and a
plurality of longitudinal recesses 52 opening into the bore 50. The recesses define a
plurality of columns 54 which link an annular proximal end of the drive wheel 24 with an
annular distal end of the drive wheel 24. The columns 54 form prominent handling
portions that facilitate gripping and turning of the drive wheel 24. The bore 50
extending through the drive wheel 24 may be of substantially the same diameter as the
bore 18 extending through the handle 4. Alternatively, the bore 50 extending through
the drive wheel may be of slightly larger diameter than the bore 18 extending through
the handle 4. The two bores 50, 18 communicate with each other and are substantially

axially aligned when the drive wheel 24 is in retained within the housing 26.

The drive wheel 24 comprises a ratchet arm 56, which may be seen most clearly in
Figures 12 and 13. The ratchet arm 56 is defined by a single curving slot 60, which
extends across the drive wheel 24. The slot 60 opens at a proximal end surface of the
drive wheel 24, at which point it extends substantially diametrically across the annular
proximal surface of the drive wheel 24, across the opening of the bore 50. The slot 60
then curves towards an annular wall of the drive wheel 24, as it extends in a distal
direction. The slot 60 extends longitudinally through one of the columns 54, so as to
define the ratchet arm 56 radiaily outwardly of the remainder of the column 54. The
base 61 of the slot 80, and the curvature towards the remaining thickness of the
adjacent column 54, bisected along its length by the slot 60, can be seen in Figure 13.
The ratchet arm 56 is connected to the remainder of the drive wheel at one end only of
the ratchet arm 56. This integral connection is formed at the distal base 57 of the
ratchet arm 56, as seen for example in Figure 13. The curvature of the slot 60 in the
longitudinal direction ensures that the ratchet arm 56 widens from a longitudinal portion
64, adjacent the remaining thickness of the corresponding column 54, to an arcuate
engaging portion 66. An inner surface of the engaging portion 66 carries an internal
thread 68, which may best be seen in Figure 10. The internal thread 68 is dimensioned
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to engage with the external thread 36 formed on the proximal end 32 of the actuation
rod 20. The remainder of the internal surface of the bore 50 of the drive wheel 24 is
substantially smooth, and dimensioned so as not to engage the thread 36 on the

actuation rod 20.

The ratchet arm 56 is shorter in the longitudinal direction than the rest of the drive
wheel 24. The proximal part annular surface 67 of the engaging portion 66 of the
ratchet arm 56 is displaced from the proximal part annular surface 62 of the remainder
of the drive wheel 24 by a distance d. This separation acts as a clearance, allowing for
ratcheting action of the ratchet arm 56 even when the drive wheel 24 is located
immediately adjacent the proximal end wali of the housing 26.

A distal end annular surface 70 of the drive wheel 24 comprises a pair of engagement
lugs 72. The lugs 72 protrude from the annular surface 70 on either side of the central
bore 50 and are dimensioned to be engageable in the groove 46 extending across the

distal annular surface 48 of the housing 26.

As seen in Figures 9, 14 and 15, the proximal end 32 of the actuation rod 20 is
received through the bore 18 in the handle 4 and through the bore 50 in the drive wheel
24. The actuation rod 20 thus helps to retain the drive wheel 24 in place within the
housing 26. The housing 26 receives the drive wheel 24 with a degree of play,
particularly in the longitudinal direction. Thus, the drive wheel 24 may rotate freely
within the housing 26, with the lugs 72 passing over the annular surface 48 of the
housing 26. However, if a force is applied to draw the drive wheel 24 towards the distal
annular surface 48 of the housing 26, the lugs 72 may be pulled into engagement with
the groove 46 thus preventing further rotation of the drive wheel 24 within the housing
26. Such a force is applied when the actuation rod in placed under tension during use

of the instrument, as described below.

The ratchet arm 56 of the drive wheel 24 is of a resilient nature, allowing the arm 56 to
deform to allow free passage of the actuation rod 20 through the bore in a proximal
direction. During passage of the activation rod 20 through the drive wheel 24, each
internal thread 68 on the engaging portion 66 of the ratchet arm 56 rides up a
corresponding external thread 36 on the actuation rod 20 as the arm 56 deforms,
forcing the engaging portion 66 to move away from the actuation rod 20. As the rod 20

passes further in the proximal direction, bringing the internal thread 68 into alignment
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with the next external thread 36 on the actuation rod 20, the resilient nature of the arm
56 pulls the arm 58 back into position. If an inward radial force is applied to the ratchet
arm §6, substantially in direction F in Figure 15, such ratcheting motion is prevented,
and the internal threads 68 on the ratchet arm 56 are forced to remain in engagement
with the external threads 36 on the actuation rod 20. In this manner, relative motion
between the actuation rod 20 and the drive wheel 24 is constrained. Rotational force
applied to the drive wheel 24 causes controlled longitudinal displacement of the
actuation rod 20 with respect to the drive wheel 24, and housing 26, as the engaged
threads 36, 68 and the anti rotation feature 37 combine to drive and control the motion
of the rod 20.

In an alternative embodiment (not shown), the drive wheel as described above may be
accommodated substantially at the proximal end of the handle, adjacent to or mounted
within an end cap on which the impaction surface 8 is formed. The drive wheel 24
mounted in this location comprises the same features and functions as described

above but is simply positioned on the other side of the gripping surface.

Referring again to Figure 4, the impaction plate 12 of the instrument 2 comprises a
solid annular element having a central bore 18 extending there through. The impaction
plate 12 is held in position on the distal end 14 of the handle 4 via cooperating
connection elements 74 formed on the proximal end of the impaction plate 12 and the
distal end of the handle 4. The connection elements 74 may include for example a
sprung O ring seal. Alternatively, the connection elements 74 may include cooperating
tabs formed on the impaction plate 12 and groaoves formed on the handle 4 to receive
the tabs in a “snap fit” arrangement. The tabs and grooves (not shown) may cooperate
with other anti rotation features such as engaging lugs and recesses, to provide
additional stability against relative rotation between the impaction plate 12 and the
handle 4. The connection elements 74 hold the impaction plate 12 in fixed relation to
the handie 4 but allow for removal of the impaction plate 12 if required, and
replacement with an alternative impaction plate 12, having for exampile a different
diameter. The impaction plate bore 18 opens out towards its distal end to be defined at
its opening by an annular lip 78. A protruding annular impaction shoulder 80 extends
around the impaction plate 12 and defines the distally facing annular impaction surface
16. A curving annular wall 82 extends from the lip 78 of the impaction plate to the
annular impaction surface 16. As will be explained in further detail below, the annular

impaction surface 16 and curving annular wall 82 are dimensioned so as to correspond
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to a particular size of acetabular cup implant. The impaction surface 16 is dimensioned
to match a rim surface of the implant and the curving wall 82 is dimensioned to be
closely received within an internal surface of the implant. The instrument may further
comprise a silicone O-ring (not shown) which may be positioned on the curving annular
wall 82, substantially adjacent the annular impaction surface 16. The O ring may assist
in providing a close sealing relationship between the impaction plate 12 and an implant

to be gripped.

The impaction plate 12 may for example be formed from a polymeric material, so as to
reduce the weight of the instrument and to reduce the possibility of marking of the
implant to be gripped.

Referring now to Figures 16 to 20, the suction cup 22 comprises a cup 86 and
attachment lug 100, which is connected to a central region of a convex side of the cup
86 by a neck portion 100. The cup 86 defines a concave suction surface 84 that
terminates in a circular rim 88. A release cord 104 extends from the rim 88 of the cup
and terminates in a T bar shaped release tab 106. The attachment lug 100 is received
within a correspondingly shaped recess 108 in the distal end 34 of the actuation rod 20.
The extreme distal end of the actuation rod 20 widens to accommodate the recess 108
which is formed as a cut out, with one side open to allow entry of the attachment lug
100 of the suction cup 22. The attachment lug 100 is then held within the recess 108
through a combination of interference fit and the mouth 114 of the recess. The
interference fit is provided between the inner wall 110 of the recess and the planar
walls 112 of the attachment lug 100, and also between the radially inner surface of the
distal wall 111, which defines a distal extent of the recess 108, and the radially outer
wall of the neck 102 on the suction cup 22. The mouth 114 of the recess 108 is
dimensioned to be smaller than the widest dimension of the attachment lug 100. In this
manner, the resilient material of the lug 100 may be deformed to allow entry of the lug
100 into the recess but is then securely held within the recess 108 and may only be

removed with the controlied application of force by a user.

Other forms of attachment between the suction cup 22 and the distal end 34 of the
actuation rod 20 may be contemplated, providing the suction cup is held securely yet
removably in place. For example, push or slide fits involving lugs and corresponding
recesses may be employed. The connection between the suction cup 22 and actuation
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rod 20 must be sufficiently strong to withstand applied axial forces, as explained further

below.

The cup 86, neck 102, attachment lug 100, release cord 104 and release tab 106 are
integrally formed of medical grade silicone. Other arrangements in which one of more
of the component parts of the suction cup 22 are separately formed and connected
together may also be contemplated. In addition, other forms of release mechanism
may also be envisaged. For example, the release tab and release cord may be formed
from a metallic wire, or other suitable material, and the release cord may engage the
circular rim 88 of the suction surface 84 via a lug or protrusion formed on the rim 88 for
that purpose. The release cord may pass through a small opening on the lug and be

secured by a knot or other suitable mechanism.

With the suction cup 22 attached to the actuation rod 20, and with the actuation rod 20
received within the handle 4 and impaction plate 12, the release cord 104 passes
through a radial recess or slot 116 in the impaction plate 12 and the release tab 106
engages on a release surface 118 formed on the opposite side of the annular
impaction shoulder 80 to the annular impaction surface 16. This arrangement is
illustrated in Figure 18. If an O ring is present, the o ring may extend over the release

cord 104,

Use of the instrument 2 to grip, manoeuvre and impact a Monoblock acetabular cup
prosthesis is described below with reference to Figures 21 to 24. It will be appreciated
that the instrument 2 may be used prior to any surgical procedure, simply to move the
prosthesis in a convenient manner, or may be used during a joint replacement
procedure to position and impact the prosthesis. An acetabular cup prosthesis 200 for
which the instrument 2 is particularly suited comprises a substantially hemispherical
one piece prosthesis comprising an external bone engaging surface 202 and a
concave internal bearing surface 204. Before applying the instrument 2 to the
acetabular cup prosthesis 200, a user first grasps the handle 4 of the instrument 2 at
the gripping surface 6, and applies pressure to the ratchet arm 56 of the drive wheel
24, substantially in the region marked “PUSH” in Figure 12. This pressure holds the
cooperating threads 68, 36 of the ratchet arm 56 and actuation rod 20 in engagement,
thus preventing ratcheting action of the arm 56. The pressure also prevents rotation of
the drive wheel 24 relative to the handle 4 and so inhibits any relative sliding motion of

the actuation rod 20 within the handle 4.
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With pressure applied as described above, the distal end of the instrument 2 is brought
into contact with the concave bearing surface 204 of the prosthesis 200, substantially
at the pole of the prosthesis. The cup 86 of the suction cup 22 deforms to bring the
suction surface 84 of the cup 86 into contact with the bearing surface 204 and form at
least a partial vacuum therebetween. Once a vacuum has been established and the
cup 86 is fully engaged on the bearing surface 204 of the prosthesis 200, the user
releases pressure on the ratchet arm 56 of the drive wheel 24 and applies force to the
handle 4, causing the handle 4 to approach the prosthesis 200. With the prosthesis
firmly engaged on the suction cup 22 at the end of the actuation rod, such pressure
causes relative movement of the handle along the actuation rod towards the prosthesis
and the distal end 34 of the actuation rod 20. Such relative motion is allowed by the
ratcheting action of the ratchet arm 56, which deforms to allow free passage of the
drive wheel 24, and hence the handle 4, over the threads 36 of the actuation rod 20.
During this motion, the drive wheel 24 is engaged against the proximal face of the
housing 26, and the pivoting motion of the ratchet arm 56 is thus facilitated by the
clearance d between the proximal end surface 67 of the ratchet arm 56, and the
proximal end surface 62 of the remainder of the drive wheel 24. The handle 4 slides
along the actuation rod 20 substantially in a single movement until the annular
impaction surface 16 of the impaction plate 12 engages on the annular rim of the
prosthesis 200. The curved annular wall 82 immediately distal of the annular impaction
surface 16 is closely received within the upper reaches of the bearing surface 204 of
the prosthesis 200. The curving annular wall 82, in cooperation with the silicone O
ring, if present, helps to centre the instrument 2 on the prosthesis 200 and to maintain

this centring throughout use of the instrument 2.

With the annular impaction surface 16 fully engaged on the rim of the prosthesis, the
user ensures that the cooperating threads 68, 36 of the ratchet arm 56 and actuation
rod 20 are fully engaged, and then imparts a tuming force on the drive wheel 24,
causing the actuation rod 20 to be drawn further into the handle 4. This action forces
the annular impaction surface 16 against the rim of the acetabular cup 200 and acts to
draw the distal end of the actuation rod, and hence the centre of the suction cup 22,
away from the bearing surface 204 of the prosthesis 200, retracting the actuation rod
20 into the handle 4. This action increases the partial vacuum between the suction
surface 84 of the cup 86 and the bearing surface 204, further reinforcing the
engagement between the instrument 2 and the prosthesis 200, in effect tightening the
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fit of the instrument 2 on the prosthesis 200. This drawing action causes minor
deformation of the resilient material of the suction cup 22, resulting in a tensile force
carried by the actuation rod. This tensile force acts to pull the rod 20 out of the handle
4 back towards the prosthesis 200, so as to relieve the vacuum under the suction
surface 86. The force also therefore acts to pull the distal annular surface of the drive
wheel 24 against the distal annular surface 48 of the housing 26. in order to prevent
further relative rotation of the drive wheel 24, and hence sliding of the actuation rod 20
out of the handle 4, the user rotates the drive wheel 24 until the lugs 72 on the drive
wheel 24 engage into the groove 46 on the housing surface 48. The tensile force
carried through the actuation rod 20 pulls the lugs 72 into engagement with the groove
46, and the deformable nature of the suction cup 22 allows for rotation of the drive
wheel, and attendant translation of the actuation rod, until the lugs 72 align with the
groove 46. With the lugs 72 engaged in the groove 46, the instrument 2 is effectively
locked in position with the prosthesis 200 securely held at the distal end. The
prosthesis 200 may then be moved, positioned or otherwise manipulated as required.
If being impacted, the prosthesis 200 may be placed in the required location and
orientation, and impaction force may then be imparted via the main impaction surface
8. The engagement of the lugs 72 in the groove 46 prevents the thumb wheel

effectively “unscrewing” under the impaction forces.

An alignment guide may be used in conjunction with the instrument 2 to ensure that the
prosthesis 200 is implanted into a patient acetabulum in the correct orientation. The
alignment guide may take any appropriate form to provide angular orientation to the
instrument with respect to local and global patent anatomy. In one embodiment, the
alignment guide may be a separate component that engages onto the handle 4 in a
“snap fit" arrangement. The alignment guide may include openings for additional
indicating components and may for example be operable to indicate a horizontal or

vertical reference axis or other reference features.

Once manipulation of the prosthesis 200 is complete, the user releases the prosthesis
200 from the instrument. This is achieved by turning the drive wheel 24 in the opposite
direction to that required for tightening the engagement of the suction cup 22. This
rotation of the drive wheel 24 first relaxes the additional vacuum forces applied to the
cup and causes the actuation rod 20 to translate graduaily out of the distal end of the
handle. This movement separates the annular impaction surface 16 from the rim of the

prosthesis and gradually separates the impaction plate 12 and handle 4 from the
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prosthesis 200. During this separation, the release cord 104, which was tightly curled
within the radial slot 116 during engagement with the prosthesis 200, gradually unfurls,
until it is fully extended between the rim 88 of the cup 86 and the release surface 118
of the impaction plate 12. Further translation of the actuation rod 20 and suction cup
22 away from the impaction plate 12 cannot be accommodated by the release cord
104, and with the release tab 106 fully engaged on the release surface 118 of the
impaction plate 12, the release cord 104 starts to peel back the rim 88 of the suction
cup 22 away from the bearing surface 204 of the prosthesis 200. Eventually, the
displacement between suction cup 22 and impaction plate 12 causes peel back of the
rim 88 to an extent that the vacuum seal between the suction surface 86 and the
bearing surface 204 is broken, and the prosthesis 200 is released from the instrument

2, as best shown in Figure 23.

Although operation of the instrument for gripping and impaction of a monoblock
acetabular cup has been described, it will be understood that substantially the same
steps are followed for gripping and manipulation of an acetabular bearing component

for insertion into an acetabuiar shell.

The instrument 2 of the present invention thus allows for both fast and easy
engagement and release of a prosthesis component. It will be appreciated that both
activation of suction and release of the prosthesis may be effected from the vicinity of
the gripping surface 6 of the handle. At no time is a user required to handle the
instrument at or near the prosthesis itself. Operation of the instrument is conducted
entirely outside of any patient incision, and one handed operation of the instrument is
easily achievable. Such remote operation is not only safer and more ergonomic but is
advantageous in preventing contamination of the prosthesis and in minimising handling
of the prosthesis when in position. The suction engagement of the prosthesis ensures
that the prosthesis itself may be of simple construction, without any designated
attachment features. The suction cup also causes no damage to the bearing surface,

ensuring that the implant is in perfect condition following implantation.

The impaction plate 12 of the instrument is, as noted above, removable. This allows
for a range of impaction plates to be supplied, tailored to particular implant types and
sizes. The impaction plates are held securely once connected to the handle 4 of the
instrument 2, but are completely interchangeable according to the requirements of the

user.
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It will also be appreciated that the instrument of the present invention is suitable for use
with a range of prostheses, and not just with an acetabular prosthesis as has been
described. For example, the instrument may be used in connection with shoulder

prostheses and various other implant components.

In an alternative embodiment of the present invention, illustrated in Figure 25, the
suction cup 22 of the instrument 2 may be replaced by an external thread 120 formed
on the distal end 34 of the actuation rod 20. The distal end 34 of the actuation rod 20
and its external thread 120 may be dimensioned so as to engage with an apical
threaded bore formed on an acetabular shell. A corresponding impaction plate 122
replaces the impaction plate 12 described above with respect to the first embodiment.
The alternate impaction plate 122 is designed and dimensioned to cooperate with an
acetabular shell component having an apical bore, and the impaction plate 122 thus
comprises a much smaller annular impaction surface to engage on the surface of the
shell surrounding the apical bore. It will be appreciated that such a shell will be
covered by a separate bearing component when in use, so impaction forces may be
transmitted directly to the concave inner surface of the shell without fear of damaging
the vital bearing surface. In use, the instrument is screwed into and out of engagement
with the shell as required by turning the handle. Once fully engaged in the bore, the
drive mechanism 42 may be used to tighten the engagement, withdrawing the
actuation rod 22 to increase friction on the engaged threads of the actuation rod and

the apical bore of the shell.

In another alternative embodiment, illustrated in Figure 26, the principles of the
instrument 2 may be embodied in an instrument 300 having a curved handle 304. The
instrument 300 comprises essentially the same elements as the instrument 2 described
above, including a handle gripping surface (not shown), handle main body 310, drive
mechanism 342, impaction plate (not shown) and suction cup (not shown). However,
the iinear actuation rod 20 is replaced with a flexible actuation wire, running through a
curved cannulised tube. The wire is translated within the tube and handle by the action
of the drive mechanism in the manner described above with respect to the first
embodiment of instrument 2. The flexible nature of the actuation wire accommodates
the curve in the handie main body. Alternatively, the handle main body may have a U

shaped cross section, as illustrated in Figure 26. This U shaped cross section may
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have a solid internal bar 320 running inside it. The bar is operable to slide within the U shape
section of the handle 304.

Mere reference to background art herein should not be construed as an admission that such

art constitutes common general knowledge in relation to the invention.

Throughout this specification, including the claims, where the context permits, the term
“comprise” and variants thereof such as “comprises” or “comprising” are to be interpreted as

including the stated integer or integers without necessarily excluding any other integers.



2011334640 01 Oct 2015

10

15

20

25

30

35

21

CLAIMS

1. Aninstrument for manipulating an implant, the instrument comprising a handle
and a suction cup operable to engage a surface of an implant wherein the instrument
further comprises an actuation rod moveably mounted within the handle, the suction
cup being connected to an end of the actuation rod and a release cord, fixedly
connected between an edge of the suction cup and the handle, such that displacement
of the actuation rod with respect to the handle displaces the suction cup and
associated implant with respect to the handle, thereby causing the release cord to peel
back the edge of the suction cup.

2.  Aninstrument as claimed in claim 1, wherein the release cord is integrally formed

with the suction cup and terminates in a release tab.

3. Aninstrument as claimed in any one of claims 1 to 2, further comprising an

impaction plate mounted in fixed relation to the handle.

4, An instrument as claimed in claim 3, when dependent on claim 2, wherein the

release tab is operable to engage a release surface formed on the impaction plate.

5. Aninstrument for manipulating an implant, as claimed in any one of the
preceding claims, further comprising an attachment element, operable to engage an
implant, an actuation rod, a distal end of which is connected to the attachment element,
wherein at least a proximal end of the actuation rod is moveably received within the
handle, the instrument further comprising a drive mechanism, mounted on the handle

and operable to drive relative movement between the actuation rod and the handle.

6. An instrument as claimed in claim 5, wherein the drive mechanism is mounted in

the vicinity of the gripping surface.

7. An instrument as claimed in claim 5 or 6, wherein the drive mechanism
comprises an annular wheel, through which the proximal end of the actuation rod is
received, the wheel comprising an internal thread, operable to engage a corresponding
external thread formed on the proximal end of the actuation rod.
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8.  Aninstrument as claimed in any one of claims 5 to 7, wherein the actuation rod
and the handle comprise cooperating formations operable to prevent relative rotation
between the actuation rod and the handle.

9.  Aninstrument as claimed in claim 7 or 8, wherein the annular wheel comprises a
resilient ratchet arm on which the internal thread is formed, the remaining internal

surface of the annular wheel being substantially free of surface features.

10. Aninstrument as claimed in any one of claims 7 to 9, wherein the annular wheel

is received within a recess formed on the handle.

11.  Aninstrument as claimed in any one of claims 7 to 10, wherein adjacent annular
surfaces of the wheel and handle comprise cooperating formations operable to engage
to limit relative rotation between the wheel and the handle.

12.  Aninstrument as claimed in any one of claims 5 to 11, wherein the attachment
element comprises an external thread formed on the distal end of the actuation rod.

13. Aninstrument as claimed in any one of the preceding claims, wherein the

instrument is for gripping and impaction of an implant.

14. A method of releasing an implant from an instrument to which it is attached, the
instrument comprising a handle, a suction cup operable to engage a surface of the
implant and moveably mounted with respect to the handle, and a release cord, fixedly
connected between an edge of the suction cup and the handle, the method comprising
displacing the suction cup and associated implant with respect to the handle until the
release cord causes peel back of the edge of the suction cup.
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