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ACETABULAR CUP REMOVER WITH INDEXING ASSEMBLY
FOR ROTATING THE REMOVAL BLADE AROUND THE CUP

Field Of The Invention

[0001] This invention relates generally to an acetabular
cup remover. More particularly, the acetabular cup remover of
this invention is able to rotate cup remcovable blade around

the cup being removed.

Background Of The Invention
[0002] One area of the body which is highly prone to
chronic pain and degeneration of normal function is the hip
joint. Whether caused by disease, aging, overuse, or injury, a
portion of the population suffers from ailments relating to
the hip. An often utilized solution to problems pertaining to
the hip joint is total hip replacement ("THR") surgery.
Generally, THR surgery consists of the replacement of the
existing ball and socket of the hip Jjoint with prosthetic
replacements. The head of the femur (i.e.--the ball) is
typically removed and replaced with a femoral component made
of biocompatible material, which mirrors the structure of the
original bone. The acetabulum (i.e.--the socket) 1is typically
reamed and fitted with a prosthetic acetabular cup component
that corresponds and cooperates with the femoral component.
This prosthetic acetabular cup component often times includes
an outer shell constructed of a metallic material. Typically
this shell is in the form of a hollowed out semi-sphere. An
insert constructed of plastic, ceramic or metal received
within the outer shell. In many cases, the acetabular cup
component is anchored in the bone through the use of cement.

Some cups are press fit in place. Still other cups are held



in place by screws or fastening tabs integral with the cup
itself. A combination of these fastening methods may be
employed. Sometimes owing to the shape of the outer shell
and/or the application of compound that enhance bone growth, the
outer shell is designed to foster the growth of bone adjacent
the shell. This new bone anchors the cup to the rest of the
hip. Total hip replacement surgery has often proven successful
in relieving many problems associated with the hip joint.

[0003] Even though total hip replacement surgery is often
successful, it is sometimes necessary to perform the same
surgery on the same hip. This may be necessary in situations in
which wear or infection degrade the performance of the installed
cup and femoral head. This sub-set of total hip replacement
surgery is sometimes called revision surgery. In revision
surgeries, 1t is necessary to remove the acetabular component
previously implanted in the acetabulum. As mentioned above,
these components may have been cemented in place or otherwise
held by bone or fibrous tissue that may have grown in and around
the component. Thus, their removal requires the cutting or
chipping away of cement or bone material.

[0004] The Inventor’s Assignee’s US Pat. No. 8,034,059,
ACETABULAR SHELL REMOVAL INSTRUMENT, issued 11 October 2011,
discloses a surgical tool, acetabular cup remover, designed to
perform a revision process. As its name implies, this tool is
designed to remove an already implanted acetabular cup. This
tool includes a head that is dimensioned to seat in and rotate
in an implanted acetabular cup. Plural shafts extend away from

this head. A blade is pivotally
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mounted to one of these shafts. The blade curves forward such
that the blade curves around the head. One of the shafts is
able to move longitudinally relative to the head. The blade
is connected to this first shaft to pivot as a function of the
longitudinal movement of the shaft. A second shaft is rigidly
connected to the head. The blade is connected to this second
shaft. Axial rotation of this second shaft results in a
rotational movement of the blade around an arc. The second
shaft is connected to a power tool that oscillates the shaft.
[0005] This tool is used by seating the head in the cup
that is to be removed. The first shaft is pressed downwardly.
This results in the pivoting of the blade against the bone in
adjacent the cup. The power tool is actuated. Thus
simultaneously the blade is pressed against bone and
oscillated in an arc around the cup. The blade cuts the bone
adjacent the cup. The tool is indexed and the blade pivoted
so that the blade forms a cut that extend completely around
the portion of the cup embedded in the bone. The formation of
this cut separates the cup from the bone in which the cup is
embedded. The cup can then be removed and a new one
installed.

[0006] The above-described acetabular cup remover can be a
useful tool for removing an acetabular cup. There is,
however, an inefficiency associated with this tool. When the
tool is used, the blade is typically oscillated around an arc
that of 15° or less and more often 10° or less. Once one
section of the cut is formed, the tool must be rotated so the
blade can be positioned to cut an adjacent section of the cut.
To form the cut it is necessary to rotate the power tool to
which the cup remover is attached. This results in the

centering of the blade over the portion of the bone in which
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the new section of the cut is to be formed. This requires the
surgeon forming the cut to reposition how the power tool is
held. Having to so reposition the tool may require the
surgeon to hold the power tool in positions that,
ergonomically, can impose a strain. Further, having to so
reposition the handpiece can add to the time it takes to
perform the revision surgical procedure. Having to perform
these steps runs counter to one of the primary goals when
performing surgery, that one should perform the procedure as
quickly as possible to both minimize the likelihood the
exposed tissue is open to infection and the amount of time the

patient is held under anesthesia.

Summary Of The Invention
[0007] This invention is directed to a new and useful
acetabular cup remover for use in a revision hip replacement
procedure. The acetabular cup remover of this invention has
features designed to substantially, if not completely,
eliminate the need for a surgeon performing the procedure to
have to index the tool used to oscillate the blade.
[0008] The cup remover of this invention includes a head.
The head is shaped to seat in the cup the remover is intended
to remove. A shaft extends proximally away from the head. A
blade is pivotally attached to the shaft. Attached to the
shaft is a assembly that allows the surgeon to selectively
pivot the blade so the blade can be driven forward of the cup.
The shaft is attached to a power tool known as a driver. The
driver supplies power that oscillates the shaft. Between the
driver and the blade is an indexing assembly. The indexing
assembly allows the surgeon to set the rotational orientation

of the blade assembly relative to a static axis that extends
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along the shaft without having to disconnect the blade from
the tool.

[0009] In some, but not all, versions of the invention, the
blade and assembly that pivots the blade is attached to the
shaft. The indexing assembly indexes the shaft and, by
extension, the blade assembly.

[00010] The surgical tool, the cup remover, of this
invention is used by first seating the head against the inner
surface of the cup that is to be removed. The surgeon
displaces the blade to force the blade against a section of
the bone immediately adjacent the cup. The driver is actuated
to oscillate the shaft. The oscillation of the shaft results
in a like oscillation of the blade. The blade is thus forced
against the bone to form an arcuate cut in the bone around the
cup.

[00011] Once an arcuate cut is formed in the bone, the
surgeon uses the indexing assembly to reset the rotational
orientation of the blade assembly relative to a longitudinal
axis that extends through the shaft. Again, in some but not
all versions of the invention, this indexing is performed by
rotating the shaft. Thus, by using the indexing assembly the
surgeon 1s able to set the blade over the next arcuate section
of bone in which the cut is to be formed. The surgeon is to
perform this task without having to either completely
disconnect the shaft from the tool or having to reset the
rotational orientation of the driver relative to the cup.
[00012] In some versions of this invention there is a
transmission. The transmission converts the rotary motion of
a shaft integral with the driver into a motion that oscillates
the shaft of the cup remover. In some embodiments of the

invention parts of the transmission also function as parts of
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the indexing assembly that rotates the shaft. In other
versions of the invention the indexing assembly and the

transmission consist of essentially separate components.

Brief Description Of The Drawings
[00013] The invention is pointed out with particularity in
the claims. The above and further features and benefits of
this invention are understood by the following Detailed
Description taken in conjunction with the accompanying
drawings in which:
[00014] Figure 1 is a perspective view of an acetabular cup
remover of this invention;
[00015] Figure 2 is an assembly diagram depicted how
Figures 2A and 2B are assembled together to form an exploded
view of the components of this invention;
[00016] Figure 3 is a plan view looking into the distal end
of the driver;
[00017] Figure 4 is a perspective view of the motor shaft
internal to the driver;
[00018] Figure 5 is a cross sectional view of the
transmission components and coupling components attached to
the driver;
[00018] Figure 6 is a perspective view of the cup insert

fitted to the driver;

[00020] Figure 7 is a cross sectional view of the cup
insert;

[00021] Figure 8 is a perspective view of the eccentric
housing;

[00022] Figure 9 is a plan view of the proximal end of the

eccentric housing;
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1s a cross sectional view of the eccentric

housing taken along line 10-10 of Figure 9;

[00024] Figure 11
shaft;
[00025] Figure 12

is a perspective view of an eccentric

is a perspective view of the eccentric

shaft and bearing assemblies fitted over the shaft;

[00026] Figure 13

is a cross sectional view of the sub

assembly of Figure 12

[00027] Figure 14
[00028] Figure 15
[00029] Figure 16

is a perspective view of the link
is a plan view of the link;

is a perspective view of the output

spindle of the driver;

[00030] Figure 17

spindle taken along

[00031] Figure 18

spindle taken along

[00032] Figure 19

is a cross sectional view of the output
line 17-17 of Figure 16;
is a cross sectional view of the output
line 18-18 of Figure 16;

is a perspective view of a spacer internal

to the eccentric housing;

[00033] Figure 20
Figure 18;

[00034] Figure 21
[00035] Figure 22
[00036] Figure 23
assocliated with the
[00037] Figure 24
from the top;
[00038] Figure 25
[00039] Figure 26
remover;

[00040] Figure 27

of the cup remover;

is a cross sectional view of the spacer of

is a perspective view of the lock cap;

is a cross sectional view of the lock cap;
is a perspective view of the retainer
driver;

is a plan view of the retainer when viewed

is a cross sectional view of the retainer;

is plan view of the shaft of the cup

is a perspective view of the input spindle
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[00041] Figure 28 is a cross sectional view of the input
spindle;
[00042] Figure 29 is a perspective view of the handle of the

cup remover;

[00043] Figure 30 is a cross sectional view of the handle of
Figure 29;
[00044] Figure 31 is a cross sectional view of the handle

depicting the components in the handle;

[00045] Figure 32 is a perspective view of the head-to-shaft
coupler between the shaft and the pivot head;

[00046] Figure 33 is a side plan view c¢f the coupler of
Figure 32;

[00047] Figure 34 is a perspective view of the pivot head;
[00048] Figure 35 is a perspective view of the blade;
[00048] Figure 36 is a perspective view of the hinge;
[00050] Figure 37 is an assembly view of the components
attached to the hinge that releasably hold the blade to the
hinge;

[00051] Figure 38 is a plan view of the actuator rod;
[00052] Figure 39 depicts the lock collar disposed in the
handle;

[00053] Figure 40 depicts the actuator; and

[00054] Figure 41 is a cross sectional of how the cup

remover 1s removably attached to the driver.

Detailed Description
I. OVERVIEW
[00055] Figure 1 illustrates a surgical tool, acetabular cup
remover 30, of this invention and the relation of the tool to
an acetabular cup 32. The cup 32 is often in the form of a

hollow semi-spherical structure typically formed of metal.
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The outer surface of the cup 32 is embedded in bone of the
hip. The inner surface of the cup defines a socket. This
socket was designed to receive the ball of a femoral stem.
While not illustrated, a liner, often in the form of a hollow
semi-spherical structure, may be seated against the inner
surface of the cup 32. A liner, when present, defines the
socket space that receives the femoral ball.

[00056] The cup remover 30 includes a pivot head 388. Head
388 is the portion of the cup remover 30 that is seated in the
cup 32. A shaft 292 extends proximally from the head 388.

(4

("“Proximally,” it is understood means towards the surgeon
using the cup remover 30, away from the cup 32. “Distally”
means away from the surgeon, towards the cup 32.) A blade 402
is pivotally attached to shaft 292 a short distance proximally
rearward from the head. Blade 402 has an arcuate profile and
is positioned so as to curve distally forward and around the
head 388. More particularly, the blade 402 is shaped so that
when the head 388 1s seated in the cup 32 the blade, when
pivoted distally forward, advances around the outer surface of
the cup.

[00057] A hinge 418 is connected to shaft 292. Hinge 418
privots the blade around a pivot axis so as to advance and
retract the blade relative to the distal end of head 388. This
pivot axis is understood to be in a static location relative
to shaft 292. A handle 332 is slidably connected to the

shaft 292. The handle 332 is connected to hinge 418 to pivot
the hinge. Thus the handle 332 and hinge 418 can collectively
be considered a blade pivoting assembly.

[00058] Cup remover 30 is actuated by a power tool, referred
to as a driver 50. Driver 50 includes a motor 68. A coupling

assembly 280 releasable connects the tool 30, namely the shaft



CA 02902640 2015-08-26

WO 2014/133536 PCT/US2013/028535

292 and handle 332, to driver 50. A transmission assembly 89
converts the rotational movement of a shaft 70 (Figure 4)
integral with the motor 68 into an oscillatory motion. This
motion is transmitted by the coupling assembly to the cup
remover shaft 292 as oscillatory motion. The oscillation of
shaft 292 results in a like oscillation of the cup remover
blade 402.

[00059] The driver transmission 89 and coupling assembly 280
also collectively form an indexing assembly 95. This indexing
assembly allows the surgeon, by rotating handle 332, to set
the rotational orientation of the cup remover shaft 292 around
an axis that extends longitudinally through the shaft 292.

The indexing of cup remover shaft 292 results in a like
setting of the rotational orientation of blade 402 relative to

cup 32.

IT. DRIVER

[00060] One powered driver 50 that can be employed with cup
remover 30 is now described with respect to Figures 1, 2B and
3. Driver 50 includes a housing 52. In the particular
version of the invention, housing 52 is shaped to have a
barrel 54 that forms the head of the housing. The housing 52
is further formed so as to have a bore 56 that extends
inwardly from the distally directed face of barrel 54. The
cylindrical inner wall of housing 52 that defines bore 56 is
formed with threading 58. The threading 58 is locating in the
section of the wall immediately proximal to the distal open
end of bore 56. Internal to housing is a web 53. Web

53 defines the proximal end of bore 56. The web 53 is formed
with a center opening 55 and a pair of notches 57 located on

the opposed sides of the opening. A pistol-grip shaped

10
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handle 62, also part of the housing 52, extends downwardly
from head 54.

[00061] A motor 68, represented by a phantom cylinder, is

disposed inside housing barrel 54. 1In some versions of the
invention, the motor 68 is a brushless DC motor. It should be
appreciated that this is exemplary, not limiting. In other

versions of the invention, the motor may be a DC motor with
brushes, an AC driven motor or a motor that is pneumatically
or hydraulically driven. Motor 68 includes a rotating shaft
70. As seen in Figure 5 motor shaft 70 includes a cylindrical
stem 72. In versions of the invention in which the motor 68
is an electric motor, the stem 72 is the portion of the motor
disposed in the motor stator. A head 74 forms the distalmost
section of the shaft 70. The head 74 is cylindrical and
coaxial with the stem 72. The head 74 is formed to have gear
teeth 76. Driver 50 is assembled so that the casing of the
motor (casing not identified seats in web opening 55. As a
consequence of this positioning of the motor 68, the shaft
head 74 is disposed in the proximal end of driver housing

bore 56. Not described and not part of this invention are the
structural components of the driver 50 that protect the
components of the motor 68 not disposed in bore 56 from the
adverse affects of autoclave sterilization.

[00062] In the illustrated version of the invention,

driver 50 is a cordless tool. A battery 80, seen only in
Figure 3, is removably attached to the butt end of the

handle 62 contains a charge for energizing the motor. Again,
it should be understood that the invention is not so limited.
In alternative versions of the invention, a power cord, an air
line or a fluid line may be connected to the handpiece for

providing the power needed to actuate the motor.

11
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[00063] A trigger 84 is moveably mounted to the driver
housing 52. In the illustrated version of the invention,
trigger 84 extends distally forward from the handle 66
immediately below the barrel 54. A control circuit internal
to the handle 66, not illustrated and not part of this
invention, monitors the actuation of the trigger 84. Based on
the extent to which the trigger switch 84 is actuated, the
control circuit selectively energizes the motor 68 to cause an
shaft 70 to rotate at the desired speed.

[00064] As seen by Figures 2B and 5, a number of components
of the transmission assembly 89 are mounted in the driver
housing bore 56. One of these components is a generally
cylindrical cup insert 92 now described by reference to
Figures 6 and 7. The cup insert 90 is formed from a single
piece of material typically hardened steel. Cup insert 92 is
shaped to have generally tube shaped main body 93. The outer
diameter of the main body 93 is dimensioned to closely slip
fit in drive housing bore 56. A ring shaped base 94 extends
proximally from body 93. Base 97 has inner and outer
diameters slightly less than those of body 93. Two feet 98
project proximally away from the proximal end of base 94.

Feet 98 are diametrically opposed to each other around the
longitudinal axis that extends through the cup insert.

Feet 98 are dimensioned to, when the driver 50 is assembly
closely seat in driver notches 57.

[00065] Cup insert 92 is further formed to have adjacent the
proximal end two flats 102. Flats 102 extend distally from
the proximal end of the main body 93. Each flat 102 is,
relative to the longitudinal axis of the cup insert 90, spaced
from the adjacent teeth 98. Flats 102 are not part of the

present invention.

12
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[00066] An eccentric housing 108, seen best in Figures 8-10,
is rotatably seated in cup insert 92. Eccentric housing is
formed is a single piece component typically formed from
hardened steel. Eccentric housing 108 is formed to have a
base 110 and a stem 112, both of which are cylindrical in
shape. The base 110 has an outer diameter greater than that
of stem 112. Base 110 has a diameter that allows the base to
closely slip fit and rotate in the wvoid space with the cup
insert main body 93. The proximal end of the base is solid.
Two parallel bores 116 extends longitudinally through the
solid portion of the base 110. Bores 116 extend from the
proximal end of the base 110. The bores 116 are diametrically
opposed to each other relative to the longitudinal axis
through the eccentric housing 108. The eccentric housing 108
is further formed so an annular groove 118 extends outwardly
from each of the interior cylindrical walls of the housing
that define a separate one of the bores 116. Each groove 118
protrudes outwardly from the bore 116 at a location that is
slightly forward from the proximal ends of the bores.

[00067] The eccentric housing 108 is further formed so that
there a recess 120 extends inwardly from the proximal face of
the housing. Recess 120 defines a circle that is centered on
the longitudinal axis through the housing 108. Recess has an
outer diameter that allows the head 74 of the motor shaft 70
to seat in the recess. It should thus be appreciated that the
recess 120 intersects the open proximal ends of bores 116.
[00068] The proximal ends of bores 116 open into a common
bore 124. Bore 124 is formed in the distal portion of the
eccentric base 110. Bore 124 is cylindrical in shape and
coaxial with the longitudinal axis through the eccentric

housing 108. The proximal end of bore 124 opens into a

13
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coaxial cylindrical bore 128. Bore 128 is formed in the
housing stem 112. Bore 128 extends to the distal end of the
eccentric housing 108. Eccentric housing 108 is further
formed to have an interior located ring shaped ledge 126.
Ledge 126 1is located at the step between the housing base 110
and stem 112. Ledge thus defines a small disc like space (not
identified) within the housing 108 between bore 124 and

bore 128.

[00069] Eccentric housing 108 is further formed to have two
diametrically opposed openings 130. FEach opening 130 extends
laterally through the housing stem 112 into bore 128.

[00070] An eccentric shaft 136, seen in Figures 11, is
rotatably disposed in each bore 116 of the eccentric

housing 108. Each eccentric shaft includes a cylindrical
foot 138. The foot 138 is formed with teeth (not identified)
dimensioned to engage the teeth 76 of motor shaft 70. A
cylindrical leg 140 extends distally from the foot 138.

Leg 140 extends to a ring shaped collar 142. Collar 142 is
coaxial with foot 138 and leg 140 and has a greater outer
diameter than the leg 140. A cylindrical head 146 extends
distally forward from collar 142. The longitudinal axis of
head 146 is parallel with and laterally offset from the common
longitudinal axis through shaft foot 138, leg 140 and collar
142. Immediately proximal to the distal end of the head 146,
the eccentric shaft 136 is formed to have an annular

groove 148 that extends circumferentially around the outer
surface of the head.

[00071] In some versions of the invention, for ease of
manufacture, foot 138 is formed as a separate component. A
stem (not identified) extends upwardly from the foot. The
shaft leg i1s formed with a bore (not identified) that is that

14
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extends distally from the proximal end of the leg. The stem
integral with the foot 138 is press fit into the bore internal
to the leg 140.

[00072] Two bearing assemblies 152 and 158, seen best in
Figures 12 and 13, rotatably hold each eccentric shaft 136 in
the eccentric housing bore 116 in which the shaft is seated.
While not depicted, it should be understood that each bearing
assembly includes inner and outer races and a set of ball
bearings between the races. The inner races of the bearing
assemblies 152 and 158 are dimensioned to press fit over the
adjacent shaft leg 140. The outer races of the bearing
assemblies 152 and 158 are dimensioned to tightly fit in the
bore 116 in which the assemblies are seated. Bearing
assembly 152 is the proximal of the two bearing assemblies.
Bearing assembly 152 is positioned on shaft 136 so that the
inner race of the assembly is located immediately forward of
the proximal end of shaft leg 140. A snap ring 150, the
purpose of which 1s discussed below, is sandwiched between the
foot 138 and the proximal end of the leg 140.

[00073] Bearing assembly 158 is located forward of bearing
assembly 152. 1In the illustrated version of the invention,
bearing assembly 158 is longer in length than bearing

assembly 152. The inner race of bearing assembly 158 is
seated against the proximally facing surface of shaft collar
142 that extends radially outwardly of shaft leg 140.

[00074] Each eccentric shaft 136 and associated bearing
assemblies 152 and 158 are seated in the eccentric housing 108
so that the outer races of bearing assemblies seat against the
inner cylindrical wall of the housing that defines a bore 116.
Snap ring 150 is disposed in the groove 118 contiguous with

the bore 116. The proximally directed face of the outer race

15
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of bearing assembly 152 seats against the adjacent exposed
face of the snap ring 150. The snap ring 150 thus holds the
shaft and bearing assemblies 152 and 158 in the bore 116. A
spacer 156 is disposed between the adjacent linearly aligned
bearing assemblies 152 and 158. Spacer 156 is a ring formed
from metal or plastic. The components of this invention are
selected such that the outer surface of the spacer 156 is
disposed against the adjacent bore 116 defining wall. Forward
movement of the shaft 136 and bearing assemblies 152 and 158
is blocked by the abutment of the distally directed surface of
the outer race of bearing assembly 158 against the adjacent
proximally directed face of the ledge 123 internal to the
eccentric housing.

[00075] Upon the mounting of the eccentric shafts 136 to the
eccentric housing 108, the shaft feet 136 extend partially out
the proximal end of the housing. The shaft heads 146 are
disposed in the bore 124 internal to the housing 108. A
bearing assembly 162 is disposed over each shaft head 146.
Bearing assemblies 162 each include an inner and outer race
(not illustrated. The inner race is tightly fit of the shaft
head 144. A snap ring 164 disposed in groove 148 that extends
inwardly from shaft head 148. The snap ring 164 extends over
the inner race of the adjacent bearing assembly 162 so as to
hold the bearing assembly to the shaft head 146.

[00076] When driver 50 is assembled, the eccentric housing
108 with components disposed therein is seated in the cup
insert 92. More particularly, the proximal portion of the
eccentric housing base 110 is disposed against the inner
cylindrical wall of the cup insert main body 93. The proximal
end of eccentric housing 108 is disposed against the distally

directed face of cup inset base 94. The toothed feet 138 of
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the eccentric shafts 136 are located adjacent and engage the
teeth 76 integral with the drive motor shaft. There is a
close slip fit between the cup insert 92 and the eccentric
housing. Owing to the dimensioning of these components and
the material from which they are formed, the eccentric
housing 108 is able to rotate within the cup insert 92. By
extension, the eccentric housing 108 is able to rotate around
the extension of an axial line that extends out of the drive
housing barrel 54.

[00077] A link 168, now described by reference to Figures 14
and 15, is also disposed in eccentric housing 108. Link 168
is a single piece component formed from hardened steel. The
link 168 is shaped to have two planar, rectangularly shaped
plates 170. Plates 170 are parallel and spaced apart so that
the plates can closely fit over bearing assemblies 162. The
plates 170 extend distally forward to a common web 172.

Web 172 is planar in shape and has a perimeter that is
generally oval. A cylindrical head 176 extends distally
forward from face of web 172 opposite the face from which
plates 170 extend. The head 176 extends outwardly from the
center of web 172. TImmediately adjacent the web 172 a

collar 174 extends around the proximal end of head 176. The
collar 174 projects radially outwardly beyond the outer
surface of head 176.

[00078] Link 168 is further formed to have a nose 178 that
extends from the distal end of the head 176. Nose 178 is
stepped inwardly from the outer perimeter of head 176. The
nose 1is shaped to have two flat outer surfaces (not
identified). These surfaces are parallel to each other and to
plates 170. A curved surface (not identified) extends between

each pair of opposed ends of the ends of the flat surfaces. A
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bore 180 extends proximally inward from the distal end of

nose 178. The internal wall internal to the link nose 176
that defines bore 180 is formed with threading (not
illustrated). Nose 178 and bore 180 are coaxial with link
head 176.

[00079] An output spindle 184, now described by reference to
Figures 16-18, extends forward from link 168. The output
spindle 184 is formed as a single component and formed out of
metal such as hardened steel. The output spindle 168 is
formed to have cylindrical foot 186. Foot 186 has an outer
diameter equal to the diameter of link head 176. A
cylindrical leg 188 is coaxial with foot 186 and extends
distally forward of the foot. Leg 188 has an outer diameter
greater than that of the foot 186. Forward of leg 188, the
output spindle 184 has a circular head 1980. Head 192 extends
radially outwardly from leg 188. Head 190 is coaxial with
foot 186 and leg 188. Two ears 194 project forward from

head 190. Each ear 194 is in the form of a slice section of
the circle subtended by head. The ears 194 are spaced apart
from each other so as to define an annular notch 196
therebetween. Notch 196 extends diametrically across the
output spindle. The distally directed face of the head 192
forms the base of notch 196.

[00080] Output spindle 184 is further shaped so as to have a
bore 198 that extends forward from the proximal end of the
spindle foot 186. Bore 198, as seen in Figure 18, has what is
referred to as a double-D shape. More particularly, the

bore 198 is shaped to closely receive link nose 178. Bore 198
extends approximately one-half way through spindle foot 186.
Bore 198 opens into a cylindrical bore 204. Bore 204 is

coaxial with bore 198 and extends through the distal portion
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of foot 186, leg 188, neck 190 and head 192. A step 199, is
the transition surface internal to the spindle foot 186
between bore 202 and bore 204. Bore 204 opens into the
exposed face of the head 190, the surface of the head that
defines the base of notch 196.

[00081] Spindle leg 188 is formed to have two diametrically
opposed openings 201. Openings 201 open into bore 204. Each
opening 201 is the form is tapered such that the narrow
diameter portion of the opening forms the inlet into the

bore 204. A ball bearing 205 is seated in each opening 201.
When the ball bearing 205 is fully seated in the associated
opening 201, a portion of the bearing protrudes into spindle
bore 204.

[00082] The foot 188 of output spindle 184 is seated over
the nose 178 integral with link 168, as seen in Figures 2B and
5. The link nose 178 extends into bore 198 internal to the
output spindle 184. A washer 182, identified only in

Figure 2B, 1is seated over the step 199 internal to the output
spindle 184. A threaded fastener 206, identified only in
Figure 2B, 1s seated in the spindle bores 198 and 204.
Fastener 206 i1s threaded into bore 180 internal link 168. The
head of fastener 206 seats against washer 182.

[00083] Bearing assemblies 210 and 216 rotatably hold

link 168 and output spindle 184 in eccentric housing bore 128.
While not seen, 1t is understood both bearing assemblies 210
and 216 include inner and outer races. The outer races of
both bearing assemblies 210 and 216 are disposed against the
surface internal to the eccentric housing stem 112 that
defines bore 128. The inner race of the proximalmost bearing
assembly, assembly 210, is seated over link head 176. The

proximal end of the inner race of bearing assembly 210 is
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disposed against the distally directed face of the link
collar 174.

[00084] A spacer 213 disposed within eccentric housing
bore 128 holds bearing assembly 216 distally away from bearing
assembly 210. Spacer 213 is formed from aluminum and is tube
shaped, as seen in Figures 19 and 20. Spacer 213 has an outer
diameter that facilitates the non rotaticnal fitting of the
spacer against the inner cylindrical wall of housing stem 112.
The inner diameter of the spacer 213 is such that there is a
clearance between the spacer and the link head 176 and output
spindle foot 186 that are disposed within the spacer. The
spacer is formed with two pairs of diametrically opposed
threaded openings 214. The pairs of the openings are
symmetric relative to a lateral plane that bisects the spacer.
Each opening 214 open into the center void of the spacer 213.
As will be apparent below this invention requires only a
single pair of openings 214. The second pair of openings is
provided for ease of assembly.

[00085] When the driver 50 is assembled, the proximally
directed face of spacer 213 rests against the adjacent face of
the outer race of bearing assembly 210. The proximally
directed of the outer race of bearing assembly 216 seats
against the adjacent distally directed face of spacer 213.

The inner race of bearing assembly 216 is disposed around the
foot 186 of the output spindle 184. The distal end of the
inner race of bearing assembly 216 is located adjacent the
step that defines the transition between spindle foot 186 and
leg 188, step not identified. In the depicted version of the
invention, a washer 218, identified only in Figure 2B, 1is
sandwiched between the bearing assembly 216 and the step.

Upon assembly of the driver, leg 188, head 190 and ears 194 of
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the output spindle 184 are located forward of the eccentric
housing 108.

[00086] A lock cap 222, best seen in Figures 21 and 22 holds
the eccentric housing 108 and the components disposed therein
to the driver 50. The lock cap 222 is generally in the form
of a tube. The proximal end of the tube portion of the lock
cap 1s provided with threading 224 around the outer surface,
threading seen only in Figure 21. More specifically, this
portion of the lock cap 222 is designed to seat in housing
bore 56 so the cap threading 224 can engage the driver housing
threading 58. The distal portion of the lock cap is formed to
have an outer surface that extending distally along the cap,
tapers inwardly. Proximal to the inwardly tapered surface,
the cap 222 is formed to have a number of closed end

bores 226. Bores 226 are provided to receive a tool (not
illustrated) able to rotate the cap 168.

[00087] Owing to the tube like shape, the inside of the lock
cap 222 is a void space 228. The cap 1is further formed to
have two annular lips 230 and 232 that extend inwardly from
the inner wall of the cap into this void space. The
proximalmost of these lips, lip 230, is located less than

0.5 cm from the distal end of the cap. The distalmost lip,
lip 232, extends inwardly from the distal end of the cap 222.
Relative to the longitudinal axis through the lock cap 222,
lips 230 and 232 are spaced apart from each other.

[00088] When the driver 50 is assembled, the eccentric
housing 108 and components seated in the housing are fitted in
drive housing bore 56. Lock cap 222 is screw secured in

bore 56. The proximal movement of the lock cap 222 into the
housing barrel 54 is limited by the abutment of the proximal

end of the cap against the adjacent distal end of the cup
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insert 92. The components of this invention are dimensioned
so the outer surface of the eccentric housing base 108 is
spaced inwardly from the surrounding inner surface of the lock
cap 222. Lock cap lip 230 extends over the stepped surface of
the eccentric housing that separates the base 110 from the
stem 112. This arrangement holds the eccentric housing 108
for rotation to driver housing barrel 54. Eccentric housing
stem 112 extends forward of the lock cap 222.

[00089] As part of the assembly process an O-ring 231 is
seated between lock cap lips 230 and 232. The O-ring 231,
identified in Figures 2B and 5, provides a seal between the
eccentric housing 108 and the lock cap 222.

[00090] A retainer 236, initially described by reference to
Figures 23-25, 1is disposed over both the distal portion of the
eccentric housing 108 and the portion of the output

spindle 184 that extends forward of the housing. The

retainer 236 is formed as a single piece unit and has a ring
shaped skirt 238 that forms the proximal portion of the
retainer. Two diametrically opposed slots 240 extend forward
from the proximal end of the skirt 238. 1In the depicted
version of the invention, the slots 240 are U-shaped. A tube
shaped collar 242 is integral with and extends distally
forward from skirt 238. Collar 242 has an outer diameter less
than that of skirt 238. Two diametrically opposed ribs 244
project outwardly from the distal end of collar 242. Each

rib 244 is longitudinally aligned with a separate one of the
slots 240 Each rib 244 extends proximally so as to terminate
at the step between the skirt 238 and collar 240, (step not
identified). A ring like neck 245 extends distally forward
from collar 240. Neck 245 has an outer diameter less than

that of the adjacent collar 242.
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[00091] Retainer 236 is formed to have a number of void
spaces. One of these void spaces is a bore 248. Bore 248
extends forward from the proximal end of the skirt 238. The
bore 248 extends longitudinally through the whole of the

skirt 238 and an adjacent proximal portion of ccollar 240. The
retainer 236 is dimensioned so that bore 248 can receive in
sliding engagement stem 112 of eccentric housing 108.

Slots 240 open into bore 236. Four bores, all coaxial with
bore 248, extend distally from bore 236 to the distal end of
retainer neck 242. Bore 250 is the bore immediately distal to
and contiguous with bore 248. Bore 250 has a diameter less
than that of bore 248. Bore 250 cpens into a bore 252. Bore
252 has a diameter less than that of bore 250. Bore 252 also
opens into an annular groove 254 also disposed within retainer
collar 240. Groove 254 is radially spaced from and extends
around the proximal portion of bore 252. The outer diameter
of groove 252 is equal to the diameter of bore 250.

[00092] Bore 256 is the bore that is immediately distal to
and contiguous with bore 252. Bore 256 has a diameter greater
than that of bore 252. Like bore 252, bore 256 is disposed
wholly within retainer collar 240. Bore 256 opens into

bore 258, the distalmost of the retainer bores. Bore 258 has
a diameter greater than that of bore 256. More particularly
bore 258 has a diameter that allows the slip fitting of the
output spindle head 192 and ears 194 in the bore 258. Bore
258 extends through the distal end of the retainer collar 240
and through the whole of retainer neck 242.

[00093] Retainer 236 is formed to have two additional bores,
bores 260. Each bore 260 is a closed end bore formed in one
of the ribs 230. Each bore 260 extends from the distally
directed face of the rib 230 in which the bore is located.
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Bores 260 are parallel to the proximal-to-distal longitudinal
axis through the retainer 222. A cylindrical pin 262, seen in
Figures 2B and 5, is press fit in each bore 260. Pins 262
extend forward from retainer 236.

[00094] When driver 50 is assembled, two screws 264, seen in
Figures 2B and 5, are fitted to the eccentric housing 108.
Each screw 264 is seated in one of the openings 130 in the
housing stem 112. The shaft of each screw is threaded into
the spacer opening 214 in registration with the eccentric
housing opening 130. Retainer 236 is slip fitted over the
eccentric housing stem 112 so that the head of each screw 264
seats in a separate one of the retainer slots 240. A coil
spring 266 is placed in front of bearing assembly 216. The
output spindle 184 is secured to link 168 with fastener 206.
[00095] As a consequence of the mating of the output

spindle 184 to the rest of the driver 50, the spindle neck 192
and head 194 seat, respectively, in retainer bore 256 and

bore 258. The distal end of the spring 266 seats in the
annular surface internal to the retainer 236 that defines
groove 254, Spring 266 exerts a force on the retainer 236
that pushes the retainer distally away from the eccentric
housing 108. The distal movement of the retainer 236 is
limited by the abutment of the annular walls internal to the
retain that define the transition from bore 256 to bore 258 to
the adjacent faces of the output spindle that define the
transition from the spindle neck 192 to the spindle head 194.
When the retainer 236 is so positioned, the section of the
spindle leg 188 that defines the openings 201 is surrounded by
the ring like internal section of the retainer 236 that
separates bore 252 from groove 254. This section of the

retainer 236 thus blocks the outward movement of the ball
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bearings 205 out of spindle openings 201. It should further
be appreciated that, upon assembly of the driver 50, pins 262
extend forward of the output spindle 184 and form the
distalmost components of the driver 50.

[00096] The components of the driver 50 internal to the
eccentric housing 108 form the transmission components that
convert the rotary motion of driver shaft 70 into an
oscillatory motion. The output spindle 184, bearings 205,
retainer 236 and spring 266 form the driver portion of the
coupling assembly 280 that removably hold the cup remover 30
to the driver 50. As discussed below these components also

form part of the blade indexing assembly 95.

IIT. CUP REMOVER

[00097] Shaft 292, now described with reference to Figure 26
is one of the components of the cup remover 30 that transfers
the rotational and oscillatory movement of driver link 168 to
the blade 402. Shaft 292 is generally in the form of an
elongated rod. At the proximal end, shaft 292 has a
cylindrical stem 294. A bore 296 extends laterally through
the stem 294. Proximal to stem 294, the shaft 292 has a

trunk 298. Trunk 298 is generally cylindrical in shape and
has a diameter greater than that of the stem 294. Trunk 298
is further formed to a longitudinally extending groove 302.
Groove 302 extends distally forward from a location
approximately one-half way along the length of the trunk.
Groove 302 is concave in shape. The groove 302 extends
forward to and opens above a flat 304 formed in the trunk 298.
Generally speaking, the shaft 292 is formed so that the curved
section of the trunk that defines the flat 304 subtends an
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angle of at least 180° around the longitudinal axis of the
shaft.

[00098] Forward of trunk 298, the shaft 292 has a
cylindrical head 306. Head 306 is coaxial with the stem 294
and trunk 298. The head 306 thus has a section that extends
above flat 304. In the depicted version of the invention,
head 306 has a smaller diameter then the diameter of the

trunk 298. A bore 307 extends laterally through the head 304.
[00099] An input spindle 312, seen best in Figures 27 and
28, releasably connects shaft 292 to the driver 50.

Spindle 312 includes a cylindrical base 314. A circular
collar 316 extends proximally from base 314. Collar 316 has
an outer diameter that is greater than that of base 314. More
specifically, the outer diameter of collar 316 is equal to the
diameter of the circle defined by ears 194 integral with the
output spindle 184 integral with driver 50. A neck 318
projects outwardly from the exposed face of collar 316. The
neck 318 is in the form of a bar that extends diametrically
across the face of collar 316. The minor surfaces of the bar
forming neck are curved so as to be flush with the outer
perimeter of the collar 316. The side-to-side width across
the neck 318 is such that the neck can be close slip fitted in
notch 196 formed by the output spindle 184.

[000100] 1Input spindle 312 is further formed so that a
generally cylindrical head 318 extends proximally away from
neck 318. Head 318 is coaxial with base 314 and collar 316.
The head 318 has a diameter that allows the head to be closely
slip fitted intoc bore 204 internal to the output spindle 184.
The input spindle 312 is further formed so that an annular
groove 320 extends circumferentially around head 318.

Groove 320 1is arcuate in cross section. The input spindle 312
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is shaped so that when the spindle head 318 seats in output
spindle bore 204, ball bearings 205 will seat in groove 320.
[000101] The input spindle 312 is further formed so as to
have a bore 322 that extends proximally from the distally

directed face of spindle base 314. Bore 322 is dimensioned to
press fit receive shaft stem 294. The base 314 is further
formed to have two coaxial openings 324. Openings 324 each

open into bore 322.

[000102] When the cup remover 30 is assembled, the input
spindle base 312 is press fit over shaft stem 294. A pin 326,
seen only in Figures 2B and 41, extends through spindle
openings 324 and shaft bore 296 to further hold the shaft 292
and input spindle 312 together.

[000103] Handle 332, now described by reference to Figure 29
and 30, is slidably disposed over both the proximal portion of
shaft 292 and the base 314 of the input spindle 312. The
handle 332 is a single piece component that, like essentially
all components forming the cup remover 30, can be subjected to
autoclave sterilization. The handle 332 is generally in the
form of a tube. The handle is shaped to have a head 334 that
has a generally constant outer diameter. Head 334 is the most
proximally located portion of the handle 332. A trunk 336
extends distally from head 334. The trunk has a varying outer
diameter. Specifically, the trunk is shaped to ergonomically
receive the palm of the hand and fingers of the individual
using cup remover 30. A base 338 forms the distalmost portion
of handle 332. The base 338 has a constant outer diameter.

In the illustrated version of the invention, the diameter of
base 338 is less than that of head 334.

[000104] A set of bores extend axially through the

handle 332. A first bore, bore 342, extends distally forward
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from the proximally directed face of the head 334. Bore 342
extends partially through the head 334. Bore 342 is
dimensioned to slidingly receive the base 314 of the input
spindle 312. Bore 342 opens up into a bore 344. Bore 344
extends through the distal portion of the head 334 and most of
the trunk 336. Bore 344 has a diameter less than that of

bore 342. The bore 344 is dimensioned to slidably receive
shaft 292. Adjacent bore 342 a groove 346 extends outwardly
from the cylindrical inner wall of handle 332 that defines
bore 344. The distal end of bore 344 opens into a bore 348.
Bore 348 extends through the most distal portion of the trunk
and the adjacent proximal section of the base 338. DBore 348
has a diameter greater than that of bore 344. Bore 348 opens
into a bore 350 which is the distalmost bore of the

handle 332. Bore 350 extends from bore 348 to the distally
directed face of the handle 332. Bore 350 has a diameter
greater than that of bore 348. The handle 332 is further
formed so that two grooves, grooves 352 and 354, extend
outwardly from inner wall of the handle that defines bore 350.
Groove 352 is proximal to bore 348. Groove 354 is proximal to
the distal end of the handle 332. Groove 352 is greater in
diameter and length than groove 354.

[000105] The handle 332 is formed to have two additional
bores, closed end bores 356. Bores 356 extend inwardly from
the proximally directed face of the handle 332. Bores 356 are
diametrically opposed from each other. Bores 356 are parallel
to and spaced apart from the adjacent bore 342. Bores 356 are
dimensioned and positioned so that when the cup remover 30 is
attached to driver 50, each driver pin 262 slidably seats in a

separate one of the bores 356.
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[000106] A static head-to-shaft coupler 360, now described by
reference to Figures 32 and 33, is the component that holds
cup remover head 388 to the distal end of shaft 292.

Coupler 360 is formed as a single piece component. The
coupler has a stem 362. In one version of the invention the
stem 362 has flat parallel side surfaces. Front and rear
surfaces that convex in shape extend between the side surface
(individual surfaces not identified). The stem 362 is formed
to define two V-shaped indentations 364 and 366. The
indentations 364 and 366 extend inwardly from the opposed
front and rear surfaces. The indentation 364 is the proximal
of the two indentations. The stem is further formed so that
the proximalmost diagonal face that defines indentation 364 is
formed to have a recess 368.

[000107] Forward of stem 362, coupler 360 has a cylindrical
head 372. Not identified is the neck with a diameter less
than that that of the head 372 between the stem 362 and the
head. Head 372 is formed with threading, not identified on
the outer circumferential surface.

[000108] A closed end bore 378, shown in dashed lines only in
Figure 33, extends forward from the distal end of stem 362.
Bore 378 is dimensioned to press fit receive shaft head 306.
A bore 380 extends through the opposed side faces of the

stem 362. Bore 380 intersects bore 378. TWhen the cup
remover 30 1is assembled, shaft head 306 is seated in coupler
bore 378. A pin 382, seen only in Figure 2B, extends through
the coaxial head bore 306 and coupler bore 380 further holds
the coupler 360 to the shaft. Coupler 360 is further formed
to have a second bore, bore 382, that extends side-to-side
through stem 362. Bore 382 is located proximal to the distal
end of the stem 362.
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[000109] The pivot head 388, as seen in Figure 34, has a
distal facing surface 390. Surface 390 is designed to be

seated in the inner surface of the acetabular cup 32 cup

remover 30 is intended to remove. Surface 392 is generally in
the form of a slice section of a sphere. Pivot head 388 has a
distal facing surface 392 opposite surface 390. Surface 392

is generally planner. A ring shaped fitting 394 is mounted to
head 388 so as to extend inwardly from surface 390.

Fitting 394 defines a close end bore 396. Fitting 394 is
formed with threading, not seen, around bore 396 so the bore
can receive coupler head 372.

[000110] Blade 402, now described by reference to Figure 35,
includes a body 404. Specifically in some versions of the
invention the body 404 has a proximal section, (not
identified). Extending from the proximal section there is a
distal section (not identified) that is curved. The body
distal section is formed with teeth 406.

[000111] The blade 402 is further formed to have a tab 408
that extends perpendicularly away from the proximal section of
the body 404. Tab 408 is in the form of a rectangular beam.
In the depicted version of the invention, the distal section
of the body is formed with an opening 410. An end section of
the tab 408 is welded or otherwise secured in the opening 410.
Tab 408 is shaped to have a closed end bore 412, (shown in
phantom). Bore 412 extends inwardly from the proximally
directed surface of tab 408.

[000112] A hinge 418, seen best in Figures 36 and 37,
pivotally connects the blade 408 to coupler 360. The

hinge 418 includes a base 420 that is approximately
rectangular in shape. Base 420 includes top located side

surfaces that are inwardly tapered toward each other (surfaces
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not identified). Two parallel legs 422 project outwardly from
one end of the base 420. Hinge 418 is spaced so that the

legs 422 can slip fit over the opposed parallel flat surfaces
of the coupler stem 362. Each leg 422 is formed so as to have
a rounded free end (not identified).

[000113] The hinge 418 is formed that a rectangular slot 426
extends through base 420. The longitudinal axis of slot 426
is parallel to the longitudinal axes of legs 422. Slot 426 is
dimensioned to receive the tab 408 integral with the

blade 402. An opening 428 extends through the top portion of
hinge base 418. Opening 428 extends to slot 426. Coaxial
openings 430 (one shown) extend through the opposed sides of
the hinge 418 where the legs 422 extend from the base 420.
Each opening 430 partially intersects the base 420. The face
of the base adjacent is formed with two grooves 431 (one
shown) . Each groove 431 has a radius of curvature equal to
the radius of the openings 430 and has a curve that is
centered on the common axes through openings 430. Each

leg 422 is formed with a through hole 423. Leg through

holes 423 are coaxial.

[000114] The assembly that removably holds blade 402 to

hinge 418, seen in Figure 37, includes a sleeve like

bushing 432. Bushing 432 is press fit in hinge opening 428.

A lock pin 434 is disposed in bushing 432 to move up and down
within the bushing. Lock pin 434 has a tip 436 designed to
seat in bore 412 integral with blade 402. Above the tip 436
the lock pin 434 has a lip 438 that protrudes radially
outwardly and circumferentially around the main body of the
tip 436. A ring shaped retainer 452 is press fit into the end

of bushing 432 spaced from the hinge 418. The components are
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further dimensioned so that the end of the lock pin 434
opposite tip 436 protrudes above retainer 452.

[000115] A helical spring 450 is disposed around the main
body of the lock pin 434. Spring 450 extends between the
static inner surface of retainer 452 and lip 438 integral with
the lock pin 434. The spring 450 places a force on the lock
pin 434 that tends to hold the pin tip 436 in hinge slot 426.
The end of the pin 434 opposite the tip 436, the section that
extends above retainer 452, is attached to a button 454. 1In
the absence of another force, spring 450 holds button 454 over
bushing 432. This coupling assembly is moved from the run
state to the load state by pulling outwardly on button 454.
This manual force overcomes the force spring 450 applies to
the pin 434 so as to hold tip 436 in the hinge slot 426.
[000116] Upon assembly of the cup remover 30, hinge 418 is
positioned so that each leg through hole 423 is adjacent a
separate one of the openings into coupler bore 382. A pin 460
extends through hinge holes 423 and coupler bore 382 to
statically hold the hinge 418 to coupler 360.

[000117] An actuator rod 468 and an actuator 502 connect the
handle 332 to hinge 416. Actuator rod 468, now described by
reference to Figure 38, is an elongated solid cylindrical rod.
The rod 468 has a diameter that facilitates the seating of the
rod in shaft groove 302. While rod 468 can seat in groove 302,
the rod is shorter in length than the groove. Slightly
forward of the proximal end, rod 468 is shaped to have a
groove 470. Groove 470 is concave in shape and extend
circumferentially around the rod 468. The actuator rod 468 is
further formed to have at the distal end a head 472. Not
identified is the undercut neck between the main body of the

rod 468 and head 472.
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[000118] When cup remover 30 is assembled, the actuator

rod 468 is slidably disposed in shaft groove 302. A lock

ring 478, seen best in Figures 31 and 39, holds the actuator
rod 468 to the handle 332. Lock ring 478 is generally
cylindrical in shape. The lock ring is formed to have a
proximally directed head 479. Head 479 has an outer diameter
less than that of the main body of the lock ring 478. The
lock ring 478 is formed to define a bore 480 that is circular
in cross section and coaxial with the proximal-to-distal
longitudinal axis through the lock ring, including head 479.
Bore 480 is dimensioned to receive shaft 292. Lock ring 478
is further shaped to define a groove 482 that extends inwardly
from the inner wall of the ring that defines bore 480. Groove
482 is shaped such that when the shaft 292 and rod 468 are
seated in the lock ring, the portion of the rod 468 that
extends above the shaft seats in groove 482. Groove 482
extends proximally from the distally directed face of the lock
ring. The groove 482 does not extend into the proximally
located head portions 479 of the ring 478. Thus, a step 483
internal to the lock ring defines the proximal end of

groove 482.

[000119] A bore 484 extends laterally through a portion of
the lock ring 478. Here laterally is understood to be in a
plane perpendicular to the longitudinal axis through the lock
ring. Bore 484 is located so as to intersect the base of
groove 482.

[000120] When the cup remover 30 is assembled, shaft 292
seats in bore 480. Actuator rod 468 seats in lock ring

groove 482. The proximal end of the rod is disposed against
step 483 internal to the lock ring 478. Actuator rod 468 is

thus positioned so that the rod groove 470 is in registration

33



CA 02902640 2015-08-26

WO 2014/133536 PCT/US2013/028535

with lock ring groove 482. A pin 486 seen only in Figure 2A,
extends through lock ring groove 482 and actuator rod

groove 470 to hold the actuator rod in a static position
relative to the lock ring 478.

[000121] Lock ring 478 is rotatably mounted in handle

bore 350. Lock ring head 479 is disposed in bore 348. A snap
ring 488, seen in Figure 2A, seated in handle groove 354 holds
the lock ring in bore 350. When the cup remover 30 is
assembled an O-ring 492 is disposed in handle groove 346. The
O-ring 492 is disposed around shaft 292. An O-ring 494 is
seated in handle groove 352. The O-ring 494 is compressed
between the handle 332 and the outer surface of lock ring 478.
The O-rings 492 and 494 function as seals that minimize the
flow of liquids and vapors into the handle 332.

[000122] Actuator 502, as seen best in Figure 40, is a single
piece unit. The actuator includes a foot 504. Foot 504 is
generally rectangular in shape. The foot 504 is dimensioned
to seat on and not extend laterally outwardly of shaft

flat 304. A leg 506 extends forward from one side of the

foot 504. The leg 506 is in the form of a rectangular bar.
Leg 506 has a width less than that of foot. Foot 504 and leg
506 share a single common planar face. A step 508 projects
laterally away from the distal end of leg 506. A head 510
extends forward from step 508. Actuator head 510 is generally
in the form of a right triangle with rounded corners. One of
the right angle forming sides of the head is parallel with the
proximal-to-distal longitudinal axis along leg 506. The
second right angle forming side of the head is perpendicular
to this longitudinal axis and is immediately adjacent

step 508.

34



CA 02902640 2015-08-26

WO 2014/133536 PCT/US2013/028535

[000123] A bore 512 seen in phantom extends from the proximal
end of actuator foot 504. Bore 512 is shaped to receive
actuator rod head 472. The actuator 502 is further formed so
as to have a slot 514 in head 510. Slot 514 is located
inwardly of the surface of the head that defines the triangle
defined by the head 510. Thus, from the most portion of the
slot 514, the slot extends diagonally proximally away and away
from longitudinal axis of the actuator leg 506.

[000124] Actuator 502 is positioned so that foot 504 is
disposed over shaft flat 304 and leg 506 extends over one of
the outer flat side surface of coupler 360. The head 472 of
actuator rod 468 is threaded in actuator bore 472, (threading
not shown). A pin 516 connects the actuator 502 to hinge 418.
Pin 516 extends through slot 514 internal to the actuator and
coaxial openings 430 and groove 431 integral with the

hinge 418. The head of pin 516 (pin head not identified) is
disposed over the outer surface of the portion of the actuator
head 510 that defines slot 514. The pin 516 thus performs two
functions. The pin 516 connects the hinge 418 to the

actuator 502. Pin 516 also extends across the rear opening of
hinge slot 426. The pin thus also limits the movement of the
blade tab 408 in the slot. More particularly, when the blade
tab 408 is disposed against pin 516, tab bore 412 is

positioned to receive lock pin tip 436.

TTT. OPERATTON

[000125] Cup remover 30 of this invention is prepared for use
by first fitting the blade 402 to hinge 418. This is
accomplished by pulling up on button 454. The manual force on
arplied to the button overcomes the force of spring 450 that
holds pin tip 436 in hinge slot 426. Once the pin tip is
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retracted away from the hinge slot 426, blade 402 is mounted
to the hinge by seating the blade tab 408 in hinge slot 426.
Once the blade tab bore 412 is in registration with the

pin 434, button 454 is released. The force spring 450 applied
to lock pin 434 hold the pin tip 436 in blade tab bore 412.
The blade is thus removably coupled to the hinge 414.

[000126] The cup remover 30 is then coupled to driver 50.
This is accomplished by pulling retainer 236 proximally over
the eccentric housing 108. Manual force is all that is
required to overcome the force spring 266 applies to the
retainer 236 so as to hold the retainer away from driver
housing 52. The longitudinal displacement of the retainer 236
results in the retainer moving so that the bearings 268,
instead of being disposed in retainer bore 252, are disposed
in retainer bore 256. Bore 256 is larger in diameter than
bore 252. The ball bearings 205 are thus free to move
laterally out of the spindle bores 204 and into the annular
space between the outer surface of the output spindle and
adjacent bore 256-defining surface of the retainer. At this
time the driver 50 can be considered in the state in which the
cup remover 30 can be loaded to the driver.

[000127] The cup remover coupling process continues with the
fitting of the cup remover 30 so that each one of the pins 262
integral with retainer 236 seat in a separate one of the
handle bores 356 as seen in Figure 41. The cup remover 30 and
driver 50 are brought further together so that the input
spindle neck 318 seats in notch 196 integral with output
spindle 184. This process may require the rotation of the
output spindle 184 to place the neck 318 in alignment with the
output spindle notch 196. Once the spindles are so

positioned, groove 320 integral with the input spindle 312 is
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in registration with openings 201 integral with the output
spindle 184. The force holding the retainer 236 in the load
position is released. Spring 266 pushes the retainer 236. As
a consequence of this displacement of the retainer,

bearings 205 are pressed against the annular wall of the
retainer that defines bore 256. The retainer thus pushed the
bearings 205 inwardly into the output spindle bore 204. More
specifically, the bearings seat in the groove 320 integral
with the input spindle 312. The driver 50 is in a state in
which the cup remover 30 is releasably locked to the driver.
[000128] Cup remover 50 is used by positioning the pivot

head 388 in the socket of the acetabular cup 32 the remover is
being used to remove. The surgeon holds the driver handle 62
in one hand and the cup remover handle 332 in the other hand.
Blade 402 is pressed against the bone adjacent the outer
surface of cup 32 by pushing the cup remover handle distally,
towards pivot head 388. This results in a like movement of
the actuator rod 468 and, by extension, actuator 502. The
resultant like movement of pin 516 causes hinge 418 to pivot
outwardly. The outward pivoting of the hinge 418 combined
with the curved shape of blade 402 forces the blade against
the outer surface of the cup 32.

[000129] The surgeon oscillates the blade 402 against a
section of bone by depressing trigger 84. This results in the
actuation of the motor 68 so as to rotate shaft 70. The
rotation of shaft 70 results in the like simultaneous rotation
of the eccentric shafts 136. Specifically, each eccentric
shaft 136 rotates around common access of the shaft foot 138
and leg 140. The shaft head 146 rotates around this same
axis. Since the shaft head is off axis with this axis, the

shaft head 146 is understood to rotate in a circular motion
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around this axis. The movement of the shaft heads 146 is
captured by the 1link 168 disposed over the eccentric shaft
heads 146. Owing to the arrangement of these components, this
movement results in the link engaging an oscillator rotation
around the common axis of the link head 176 and nose 178.
[000130] The oscillator motion of the link 168 is transferred
by the output spindle 184, the input spindle 312, shaft 292 to
link 360. The oscillation of link 360 results the like
oscillation of hinge 418 and, therefore, blade 402 around the
axis of shaft 292. Blade 402 is thus oscillated back and
forth against the bone the blade is positioned to cut.

[000131] 1In some versions of the invention, blade 402
oscillates over an arc between 15 and 2°. In still other
versions of the invention, blade 402 oscillates over an arc
between 8 and 5°.

[000132] Once the blade 402 is used to form a cut in some
bone, cup remover 30 is designed allow the rotation, the
indexing, of the blade, so the blade can remove another
section of bone. This step is performed by rotating

handle 332. The rotation of the handle 332 is, through

pins 262, transferred to retainer 236. The rotation of the
retainer 236 1s, through screws 264, transferred to the
eccentric housing 108. During this process it is understood
that the eccentric housing base 110 rotates against the inner
surface of the cup insert main body 93. Owing to the
materials from which the cup insert 92 and eccentric

housing 108 are formed these components are essential their
own low friction bearing. The resultant rotation of the
eccentric housing 108 results in the rotation of the

rotational positions of the eccentric shafts 136 relative to
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the motor shaft 70. 1In other words, the eccentric shafts 136
rotate around the fixed axis of the motor shaft 70.

[000133] The rotation of the eccentric shafts 136 result in a
like rotation of the eccentric shaft heads 146. The rotation
of the eccentric shaft heads causes the surrounding plates 170
to undergo a like rotation. This rotation of the eccentric
plates 170 causes the link to rotate around the axis that
extends through the link head 176. As described above,
rotational movement of the link head 176 results in the same
movement of the blade 402. Blade 402 is thus rotated to a new
rotational position relative to a fixed axis that extends from
longitudinally along cup remover shaft 292. This axis also
extends from driver 50. By again depressing on the handle 332
and actuating the motor 68, the blade 402 can cut the new
section of bone against which the base has been positioned.
[000134] Cup remover 30 of this invention is thus designed so
that, once seated in a cup 32, blade 402 can be rotated a
complete 360° to be worked all of the bone against which the
cup is embedded. Blade 402 can be so repositioned without
having to shift the position of the driver 50 relative to a
static axis that extends from the cup. Thus, once the surgeon
establishes a comfortable orientation for holding the driver
relative to the cup 32, there is no need to reorient the
driver 50 to ensure the blade is cycled completely around the
cup.

[000135] A further feature of this invention is that the
orientation of the blade 402 is reset without having to remove
and then reinsert the pivot head 388 in the cup 32. Thus the
effort associated with this indexing operation does not
appreciable add to the overall time required to remove the

cup .
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Tv. ALTERNATIVE EMBODIMENTS

[000136] The above is directed to one specific version of the
cup remover of this invention. Other versions of the cup
remover may have features different from what has been
described.

[000137] For example, in the disclosed version of the
invention a number of components perform multiple functions.
There is no requirement that this functicnality be present in
all versions of the invention. Specifically, the described
retainer 236 performs functions associated with: the
removably coupling of the cup remover to the driver; the
oscillation of the cup remover; and the indexing of the blade.
In alternative versions of the invention the retainer may
perform only one or two of these function.

[000138] Thus an alternative version of the invention may
have a transmission that dcoes nothing other than convert the
rotational movement of a motor shaft into a motion that
oscillates the blade back and forth. A coupling assembly with
separate components may removably hold the cup remover to the
transmission. A third unit may perform the indexing function
that rotates the blade around the fixed axis extending from
the cup 32. This third unit, the indexing assembly, may be
either part of the driver or part of the cup remover.
Alternatively this third unit that performs the indexing, the
rotation of the blade 402 around shaft 292 may be separate
from the coupling assembly and the transmission assembly.
[000139] Likewise not all features be present in all versions
of the invention. For example, in some versions of the
invention, there may not be a coupling unit that removably

holds the components distal to the driver 50 to the driver.
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In these versions of the invention, only the blade may be
removably attached to the rest of the invention.

[000140] Further, other versions of this invention may
include other assemblies. For example, an alternative cup
remover of this invention may have two shafts, for example, an
inner and an outer shaft. The inner shaft extends to the
picot cup and serves primarily as a support to hold the other
components of the cup remover away from the pivot head. The
outer shaft is rotatably and slidably disposed over the inner
shaft. The hinge is both pivotally attached to the outer
shaft. In these versions of the invention, the outer shaft is
moved longitudinally along the inner shaft to pivot the blade
assembly and rotated around the inner shaft to index the blade
assembly.

[000141] In some versions of the invention, additional low
friction bearing components may function as the interface
between the static cup insert 92 and the eccentric

housing 108. This “component” may be a lubricant or coating.
[000142] It should likewise be understood that the size and
shape of the head 388 and the size and shape of the blade 402
are a function of the characteristics of the cup 32 that is be
removed.

[000143] Further there may be versions of the invention
configured so that actuator rod and actuator are likewise able
to rotate around the shaft. In these versions of the
invention, the rotation of the handle 332 is directly
transferred from the handle to the actuator rod. The rotation
of the actuator rod in turn is applied to the hinge so as to
result in a like rotation of the hinge and blade. An
advantage of this version of the invention is that the

transmission components associated with the drive needed not
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also be designed to engage in the rotation associated with the
indexing operation.

[000144] In the described version of the invention the driver
including the coupling features integral with the driver 50 to
hold the cup remover to the driver are specifically designed
for use with the cup remover. This may not be the case with
all versions of the invention. It is contemplated that a cup
remover of this invention may be designed to work with a
driver that performs other functions. One such driver is
described in US Pat. Pub. No. 2007/0021766 Al, SURGICAL
HANDPIECE WITH COMPACT CLUTCH AND ANTI-WOBBLE COUPLING HEAD.
This handpiece, sometimes referred to as a heavy duty driver,
includes a rotating spindle. The spindle is shaped to receive
surgical instruments in addition to the cup remover of this
invention. One such instrument is the shaft of a reamer. An
electric circuit internal to this heavy duty driver is able to
oscillate the spindle. Thus a cup remover of this invention
designed to work with this type of driver may include a
coupling assembly designed to hold the shaft to the driver
spindle, an assembly for indexing, rotating, the blade around
the static axis through the pivot head, and an assembly for
pivoting the blade.

[000145] Given the above it should be appreciated that some
drivers of this invention may not rely on a mechanical
transmission to convert the rotational motion energy of a
motor shaft into an oscillatory motion. Other mechanical
transmissions such as a transmission that includes single
eccentric shaft be employed. Further, the motor shaft may not
rotate. As discussed above, a control circuit may regulate

the application of energization signals to the motor shaft so
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that the shaft only oscillates. In this version of the
invention, the transmission may be a step down assembly that
converts 180 to 540° of motor shaft rotation in one phase into
5 to 15° of blade movement.

[000146] Further, some cup removers of this invention may
have two handles. The practitioner manipulates one handle to
regulate the pivoting of the blade. The second handle is part
of the indexing assembly and is manipulated to set the
rotational orientation of the blade. This two handle version
of the invention may be appropriate so that when the surgeon
moves to pivot the blade the blade is not inadvertently
rotated. this design also prevents the surgeon from
inadvertently pivoting the blade when all that the surgeon
wants to perform is a rotational shift.

[000147] The pivot head 388 may be shaped to be received in a
liner within a cup 32. Some pivots are shaped to be received
against the inner surface of the cup 32. This inner surface
may be the exposed inner surface of the shell once the liner
is removed.

[000148] Also, while this invention is designed as an
acetabular cup remover, the invention may have other
applications. For example after a pilot hole is drilled in
tissue, an alternative version of this invention could be used
to form a socket in the tissue.

[000149] The invention may have additional applications
beyond medicine and surgery.

[000150] Accordingly, it is an object of the appended claims
to cover all such modifications and variations as come within

the true spirit and scope of this invention.
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CLAIMS:

1. An acetabular cup remover including:

a shaft having, at a distal end, a head dimensioned to seat in an acetabular cup, a
proximal end located proximally away from said head and a longitudinal axis that extends
distally to proximally through said shaft;

a blade coupler located adjacent said head of said shaft that is shaped to hold a blade
that can extend around the acetabular cup, wherein said blade coupler is able to pivot around a
lateral axis that extends laterally through said shaft so that the attached blade can be pivoted
into positions located forward of the acetabular cup;

an actuator assembly that is connected to said blade coupler for controlling the extent to
which said blade coupler is pivoted, said actuator assembly including a handle that is moveably
connected to said shaft that is configured to be displaced to pivot the said blade coupler;

a driver coupler that is configured to extend between a drive element of a driver and
said blade coupler that is configured to connect the drive element to said blade coupler so that
actuation of the drive element is transferred to said blade coupler so as to cause oscillatory
motion of said blade coupler in an arc around the acetabular cup;

an insert configured to fit within a drive bore of the driver, said longitudinal axis
extending through said insert; and

a housing rotatable about said longitudinal axis and rotatable relative to said insert, said
housing coupled to said handle and said blade coupler such that rotation of said handle is
configured to rotate said housing about said longitudinal axis and relative to said insert, and

said housing in turn is configured to move said blade coupler about said longitudinal axis.

2. The acetabular cup remover of claim 1, wherein:

said blade coupler is pivotally attached to said shaft; and

said driver coupler rotatably couples the drive element of the driver to said shaft so that
the actuation of the drive element results in oscillation of said shaft and a like oscillation of said

blade coupler.
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3. The acetabular cup remover of claim 1 further comprising:

an indexing assembly that is attached to said blade coupler to cause said blade coupler
to, in addition to engaging in pivotal motion around said lateral axis and the oscillatory motion
in said arc around the acetabular cup, upon actuation of said indexing assembly, engage in
rotational motion about said longitudinal axis and relative to said insert;

wherein said handle is part of both said actuator assembly and said indexing assembly
such that said handle can be manually displaced relative to said insert to both selectively pivot
said blade coupler around said lateral axis and selectively rotate said blade coupler around the

longitudinal axis and relative to said insert.

4. The acetabular cup remover of claim 3, wherein:

said handle is moveably mounted to said shaft; and

said actuator assembly and said indexing assembly are collectively configured so that:
longitudinal displacement of said handle along said shaft results in the selective pivoting of said
blade coupler; and the rotation of said handle around said longitudinal axis through said shaft
results in the rotational movement of said blade coupler around said longitudinal axis of said

shaft.

5. The acetabular cup remover of claim 3, wherein said handle includes features for

releasably engaging complementary features of the driver.

6. The acetabular cup remover of claim 3, wherein said indexing assembly includes a
plurality of indexing components that are connected to said driver coupler so that, when said
handle is actuated to rotate said blade coupler, said plurality of indexing components cause a
like rotation of said driver coupler so that the rotation of said driver coupler results in the

rotation of said blade coupler around said longitudinal axis of said shaft.
7. The acetabular cup remover of claim 6, wherein said driver coupler is further configured

to convert rotational motion of the drive element of the driver into an oscillating motion that

oscillates said blade coupler.
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8. The acetabular cup remover of claim 3, wherein:

said indexing assembly includes at least one head with a longitudinal head axis that is
moveably connected to the driver to, as a result of the actuation of the driver, orbit around a
longitudinal leg axis that is laterally spaced from the longitudinal head axis of said head and is
connected to said handle so that, as a result of actuation of said handle to rotate said blade
coupler, shift position so that said longitudinal leg axis around which said head orbits when the
driver is actuated shifts rotational orientation relative to said longitudinal axis of said shaft;

said driver coupler includes a link that connects said head of said indexing assembly to
said shaft so that orbiting said head of said indexing assembly when the drive element of the
driver is actuated results in the oscillation of said shaft, and shifting the position of said head
when said handle is rotated results in the rotation of said shaft; and

said blade coupler is attached to said shaft to oscillate with said shaft and rotate with

said shaft.

9. The acetabular cup remover of claim 3, wherein:

said blade coupler is pivotally attached to said shaft;

said driver coupler connects said shaft to the drive element of the driver so that actuation
of the drive element results in the oscillation of said shaft and said blade coupler; and

said indexing assembly is configured to, upon actuation of said handle, rotate said shaft

around an axis that extends through the driver so as to cause a like rotation of said blade coupler.

10.  The acetabular cup remover of claim 9, wherein said actuator assembly is connected to

said shaft to rotate with said shatft.
11.  The acetabular cup remover of claim 3, wherein said actuator assembly includes an

actuator rod that extends between said handle and said blade to, upon actuation of said handle,

pivot said blade coupler.
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12. An acetabular cup remover including;

a shaft having, at a distal end, a head dimensioned to seat in an acetabular cup, a
proximal end located proximally away from said head and a first longitudinal axis that extends
distally to proximally through said shaft;

a blade coupler located adjacent said head of said shaft that is shaped to hold a blade
that can extend forward around the acetabular cup, wherein said blade coupler is able to pivot
around a lateral axis that extends through said shaft so the attached blade can be pivoted into
positions located forward of the acetabular cup;

an actuator assembly that is connected to said blade coupler for controlling the extent to
which said blade coupler is pivoted, said actuator assembly including a handle that is moveably
connected to said shaft that is configured to be displaced to pivot the said blade coupler;

a driver coupler that is configured to extend between a driver and said blade coupler that
is configured to connect a drive element of the driver to said blade coupler so that actuation of
the drive element is transferred to said blade coupler so as to cause oscillatory motion of said
blade coupler in an arc around the acetabular cup;

an insert configured to fit within a drive bore of the driver, said longitudinal axis
extending through said insert; and

at least one eccentric shaft orbital relative to said longitudinal axis extending through
said insert, said at least one eccentric shaft coupled to said handle and said blade coupler such
that rotation of said handle is configured to cause said at least one eccentric shaft to orbit said
longitudinal axis and relative to said insert, and said at least one eccentric shaft in turn is

configured to cause said blade coupler to move about said longitudinal axis.

13. The acetabular cup remover of claim 12 further comprising:

an indexing assembly that is attached to said driver coupler to cause at least one
component of said driver coupler to angularly move around said first longitudinal axis so that,
in addition to causing the oscillating motion of said blade coupler in said arc around the
acetabular cup, said indexing assembly and said driver coupler are collectively able to, upon
actuation of said indexing assembly, rotate said blade coupler around said first longitudinal axis

and relative to said insert;
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wherein said handle is coupled to said driver coupler and part of both said actuator
assembly and said indexing assembly such that said handle can be manually rotated relative to
said insert to selectively angularly move said blade coupler around said first longitudinal axis
and relative to said insert, wherein rotation of said handle relative to said insert in turn rotates
said at least one component of said driver coupler so that the rotation of said at least one
component results in the angular movement of said blade coupler around said first longitudinal

axis and relative to said insert.

14. The acetabular cup remover of claim 13, wherein:

said indexing assembly includes at least one head with a longitudinal head axis that is
moveably connected to the driver to, as a result of the actuation of the driver, orbit around a
longitudinal leg axis that is laterally spaced from said longitudinal head axis of said head and
is connected to said handle so that, as a result of actuation of said handle to rotate said blade
coupler, shift position so that said longitudinal leg axis around which said head orbits when the
driver is actuated shifts rotational orientation relative to said longitudinal axis of said shaft; and

said at least one component of said driver coupler is a link that connects head of said
indexing assembly to said blade coupler so that orbiting said head of said indexing assembly
when the driver is actuated results in the oscillation of said blade coupling assembly, and
shifting the position of said head when said handle is rotated results in the rotation of blade

coupling assembly.
15.  The acetabular cup remover of claim 13, wherein said indexing assembly and said driver
coupler are further configured to convert rotational motion of the drive element of the driver

into oscillatory motion of said blade coupler.

16.  The acetabular cup remover of claim 13, wherein said handle is moveably mounted to

said shaft.
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17. The acetabular cup remover of claim 13, wherein:

said handle is moveably mounted to said shaft; and

said indexing assembly includes at least one component attached to the driver that, when
said driver coupler connects the driver to said shaft, engages said handle so as to be displaced

upon actuation of said handle to rotate said blade coupler.

18. The acetabular cup remover of claim 13, wherein:

said blade coupler is pivotally attached to said shaft;

said driver coupler is connected to said shaft to, upon actuation of the driver oscillate
said shaft; and

said indexing assembly is connected to said shaft to, upon actuation of said handle to

rotate said blade coupling assembly, rotate said shaft.

19. An acetabular cup remover system, comprising:
a driver defining a bore and comprising a drive element; and
an acetabular cup remover comprising:

a shaft having, at a distal end, a head dimensioned to seat in an acetabular cup,
a proximal end located proximally away from said head and a longitudinal axis that
extends distally to proximally through said shaft;

a blade coupler located adjacent said head of said shaft that is shaped to hold a
blade that can extend around the acetabular cup, wherein said blade coupler is able to
pivot around a lateral axis that extends laterally through said shaft so that the attached
blade can be pivoted into positions located forward of the acetabular cup;

an actuator assembly that is connected to said blade coupler for controlling the
extent to which said blade coupler is pivoted, said actuator assembly including a handle
that is moveably connected to said shaft that is configured to be displaced to pivot said
blade coupler;

a driver coupler that is configured to extend between said drive element of said
driver and said blade coupler, said driver coupler is configured to connect said drive

element to said blade coupler so that actuation of said drive element is transferred to
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said blade coupler so as to cause oscillatory motion of said blade coupler in an arc
around the acetabular cup; and

a housing rotatable relative to said longitudinal axis and rotatable relative to said
driver, said housing coupled to said handle and said blade coupler such that rotation of
said handle is configured to rotate said housing about said longitudinal axis and relative
to said driver, and said housing in turn is configured to move said blade coupler about

said longitudinal axis.

20. An acetabular cup remover system, comprising:
a driver defining a bore and comprising a drive element; and
an acetabular cup remover comprising:

a shaft having, at a distal end, a head dimensioned to seat in an acetabular cup,
a proximal end located proximally away from said head and a first longitudinal axis that
extends distally to proximally through said shatft;

a blade coupler located adjacent said head of said shaft that is shaped to hold a
blade that can extend around the acetabular cup, wherein said blade coupler is able to
pivot around a lateral axis that extends laterally through said shaft so that the attached
blade can be pivoted into positions located forward of the acetabular cup;

an actuator assembly that is connected to said blade coupler for controlling the
extent to which said blade coupler is pivoted, said actuator assembly including a handle
that is moveably connected to said shaft that is manually displaced to pivot said blade
coupler;

a driver coupler that extends between said drive element of said driver and said
blade coupler, said driver coupler connecting said drive element to said blade coupler
so that actuation of said drive element is transferred to said blade coupler so as to cause
oscillatory motion of said blade coupler in an arc around the acetabular cup; and
at least one eccentric shaft orbital relative to said longitudinal axis extending through

said driver, said at least one eccentric shaft coupled to said handle and said blade coupler such

that rotation of said handle is configured to cause said at least one eccentric shaft to orbit said
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longitudinal axis and relative to said driver, and said at least one eccentric shaft in turn is

configured to cause said blade coupler to move about said longitudinal axis.

21. An acetabular cup remover comprising:

a head dimensioned to seat in an acetabular cup ;

a shaft that extends proximally from the head,

a blade that is connected to said shaft, said blade being shaped and being connected to
said shaft so as to be selectively pivotable into positions that are located forward of the
acetabular cup;

an actuator assembly moveably mounted to said shaft that is connected to the blade for
controlling the extent to which the blade is pivoted, the actuator assembly including a handle
that 1s moveably connected to said shaft that is manual displaced to pivot the blade; and

a coupling assembly for connecting the blade to a driver so that rotational or oscillator
actuation of a component associated with the driver is transferred to the blade so as to cause
oscillatory motion of the blade in arc around the acetabular cup,

characterized in that:

an indexing assembly is attached to said blade to cause the blade to, addition to engaging
pivotal motion relative to said shaft and oscillatory motion in an arc around the acetabular cup,
is able to upon actuations of the indexing assembly, engage in rotational motion about the axis

that extends along the shaft.

22. A system for removing acetabular cups, the system including;

the acetabular cup remover of Claim 21; and

a driver having a shaft capable of rotational or oscillatory motion and coupling features
for engaging the coupling assembly of said acetabular cup remover so that that the motion of

said driver shaft is transferred to the shaft of the acetabular cup remover.
23.  Use of a system for indexing an acetabular cup remover, the system comprising;

an acetabular cup remover assembly, the assembly comprising a powered surgical driver

and an acetabular cup remover coupled to the powered surgical driver, the acetabular cup
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remover comprising a shaft having a longitudinal axis that extends distally to proximally
through the shaft and a blade disposed adjacent a distal end of the shaft that is shaped to extend
around an acetabular cup, wherein the blade is configured to pivot about a pivot axis that is
transverse to the longitudinal axis;

the acetabular cup remover being configured to be positioned against the acetabular cup
with the blade in a first radial orientation relative to the longitudinal axis and the powered
surgical driver;

the blade being configured to be displaced and forced against a section of bone adjacent
the acetabular cup of a patient;

the powered surgical driver being configured to be actuated in the first radial orientation
to oscillate the shaft to oscillate the blade to form a first arcuate cut into the bone; and

the blade being configured to be rotated about the longitudinal axis to a second radial
orientation relative to the longitudinal axis and the powered surgical driver without
disconnecting the shaft from the powered surgical driver, and
the powered surgical driver being configured to be actuated in the second rotational orientation

to oscillate the shaft to oscillate the blade to form a second arcuate cut into the bone.

24, An acetabular cup remover system comprising:
a driver comprising a drive element configured to oscillate; and
an acetabular cup remover comprising:

a shaft extending along the longitudinal axis and having a distal end and a
proximal end opposite the distal end,

a blade coupler disposed adjacent the distal end of the shaft and configured to
be coupled to a blade for cutting bone around an acetabular cup,

a handle spaced distally from the driver, the handle being operatively coupled to
the shaft and the blade coupler such that rotation of the handle about the longitudinal axis rotates
the blade coupler about the longitudinal axis relative to the driver, and the rotation of the blade
coupler in turn is configured to move the blade about the longitudinal axis relative to the driver,

and
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a driver coupler that is configured to extend between the drive element of the
driver and the blade coupler, the driver coupler is configured to connect the drive element to
the blade coupler such that oscillation of the drive element is transferred to the blade coupler to

cause oscillatory motion of the blade coupler and the blade in an arc around the acetabular cup.
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