Innovation, Sciences et
Développement economique Canada

Office de la Propriéte Intellectuelle du Canada

i~

Innovation, Science and
Economic Development Canada

Canadian Intellectual Property Office

CA 2803231 C 2018/06/19

(11)(21) 2 803 231

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 2011/06/22
(87) Date publication PCT/PCT Publication Date: 2011/12/29
(45) Date de délivrance/lssue Date: 2018/06/19

51) Cl.Int./Int.Cl. A67F 2/46 (2006.01),
A61F 2/30(2006.01), A67F Z/00(2006.01)

(72) Inventeurs/Inventors:

PREUSS, ROMAN DE;
WOLF, H_IK:, DE
W_ISS TOBIAS, D:'
KILCH_NIVIANN THOMAS, CH,
GRIESMAYR, GOE"Z DE;
MUHR-SCF ENK, MANU ELA, DE

(73) Proprietaire/Owner:
CERAMTEC GMBH, D

(74) Agent: ROBIC

(85) Entree phase nationale/National Entry: 2012/12/19
(86) N° demande PCT/PCT Application No.: EP 2011/060455
(87) N° publication PCT/PCT Publication No.: 2011/161166

(30) Priontes/Priorities: 2010/06/25 (DE10 2010 030 540.5);
2011/02/24 (DE10 2011 004 689.5)

(54) Titre : INSTRUMENT D'INSERTION POUR LA MISE EN PLACE D'INSERTS ACETABULAIRES POUR
PROTHESES DE HANCHE

(54) Title: INSERTION INSTRUMENT FOR INSERTING SOCKET INSERTS INTO HIP SOCKETS FOR HIP
ENDOPROSTHESES

3 16

4 17
Section A-A

(57) Abréegée/Abstract:
The invention relates to an insertion instrument for instrumented insertion of a socket inset (4) with a spherical cap (20) into a hip
socket (5) of a hip-joint prosthesis, having an impacting instrument (1) with a handle (7), at one end of which a holding tool for the
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(57) Abrege(suite)/Abstract(continued):

socket inset (4) Is located. In order to avoid tilting of the socket inset during insertion, it iIs proposed that the one end (8) of the
iImpacting instrument (1) has a spherical shape and is part of the holding tool, and the holding tool furthermore comprises an
iImpacting head (2), which Is designed as a separate component and recelves the spherical end (8) of the impacting instrument (1)
In an articulated manner, and an insertion aid (3), which Is desighed as a separate component and serves to hold the socket inset
(4) on the outer geometry of the impacting head (2), and the impacting head (2) can be connected to the spherical end (8) to form
a ball joint.
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(57) Abstract: The invention relates to an isertion instrument for mstrumented insertion of a socket inset (4) with a spherical cap
(20) mto a hip socket (5) of a hip-joint prosthesis, having an impacting mstrument (1) with a handle (7), at one end of which a
holding tool for the socket inset (4) 1s located. In order to avoid tilting of the socket mset during insertion, it 1s proposed that the
one end (8) of the impacting instrument (1) has a spherical shape and 1s part of the holding tool, and the holding tool furthermore
comprises an impacting head (2), which 1s designed as a separate component and receives the spherical end (8) of the impacting
mmstrument (1) in an articulated manner, and an insertion aid (3), which 1s designed as a separate component and serves to hold the
socket mset (4) on the outer geometry of the impacting head (2), and the impacting head (2) can be connected to the spherical end
(8) to form a ball joint.

(57) Zusammenfassung:

[Fortsetzung auf der ndachsten Seite/
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gg: "ZFI}:LT%\/IV‘)Z,),;Z‘JE’)?E?SCC}I;SS (é:ll\g: ﬁz %E: Iég: Iéfl’, l\(/:[;): —  Erfindererkiarung (Regel 4.17 Ziffer iv)
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, Veroffentlicht:

IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO,
RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, (I, 3)
CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

Erklarungen gemal} Regel 4.17:

Die Erfindung betrifft ein Einsetzinstrument zum instrumentierten Einsetzen eines Pfanneneinsatzes (4) mit einer kugeltormigen
Kalotte (20) m eine Hiiftptanne (5) einer Hiiftgelenkprothese mit einem Impaktierinstrument (1) mit einem Stiel (7), an dessen ei-
nem Ende sich ein Haltewerkzeug fiir den Pfanneneinsatz (4) befindet. Um beim Emsetzen em Verkippen des Ptanneneinsatzes
auszuschlieBen und das Emsetzinstrument ein stielformiges Impaktierinstrument umftasst, wird vorgeschlagen, dass das eine Ende
(8) des Impaktierinstruments (1) kugeltormig ausgebildet und ein Teil des Haltewerkzeugs ist und das Haltewerkzeug weiterhin
einen als separates Bauteil ausgebildeten Impaktierkopt (2) zur gelenkigen Autnahme des kugeltormigen Endes (8) des Impaktier-
mstruments (1) und eine als separates Bauteil ausgebildete Einsetzhilte (3) zum Halten des Pfannenemsatzes (4) aut der Aulien-
geometrie des Impaktierkopts (2) umifasst und der Impaktierkopt (2) mit dem kugeltormigen Ende (8) ein Kugelgelenk bildend
verbindbar i1st.
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Insertion instrument for inserting socket inserts into hip

sockets for hip endoprostheses

The invention relates to an insertion instrument for

instrumented insertion of a socket insert having a spherical cap

pr——
—

into a hip socket of a hip Jjoint prosthesis, said insertion

instrument comprising an impacting instrument wilth a handle at

one end of which a holding tool for the socket insert 1s located.

There exists on the market a multiplicity of prosthesis systems

for replacing the natural hip joint in the event of painful,
traumatic, arthritic or other changes. Usually, so-called

modular systems are used wherein a socket 1insert 1s 1nserted

—

into a hip socket consisting in most cases of a metal alloy,

which socket insert forms a part of the artificial sliding

F

bearing and which can consist of a metal alloy, a ceramilc

g—
—

material, a plastic or a composite of the aforementioned

materials. Coupling between the socket insert and the hip socket

often takes place through a so-called conical clamping, whereiln

a conically shaped portion of the outer geometry of the socket

insert together with a matching conically shaped portion of the

i

inner geometry of the hip socket forms a frictional connection,

see Figure 1.

One of the problems which may occur intra-operatively 1s the

pr—

tilted insertion of the socket insert into the hip socket. Then,

instead of the described conical clamping, Jamming of the socket

insert can occur between three contact points within the

F
p—

clamping cone of the hip socket. Depending on the magnitude ot

the force applied during clamping, such high frictional forces

occur as a result of the punctual jamming that the position of
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the socket insert can no longer be corrected intra-operatively,

see Figure Z.

The consequences for the function of the hip joint prosthesis 1n

the case of a socket insert that 1s inserted in a tilted manner

p—

substantially depend on the material of the socket 1insert and

range from increased wear to corrosion and to complete

destruction of the socket insert. Thus, a socket insert 1nserted

F
—

in a tilted manner can be the cause for a subsequent,

complicated and expensive revlislion surgery.

In order to avoid the tilted insertion of socket 1nsert, a

number of insertion 1instruments are avallable on the market.

Their function 1is substantially based on the following three

steps:

1. Gripping the socket insert at the upper outer edge.

2. Aligning the instrument including the socket 1nsert relative

pr—

to the hip socket so that the axes of symmetry of the hip

socket and the socket insert run 1in parallel.
3. Abruptly and rapidly pushing the socket insert into the hip
socket while releasing the grip and establishing the clamping

connection.

p—|

FP 1 076 537 B1 and DE-U-299 22 792 describe 1insertion

instruments wherein the socket insert 1is gripped at the upper

edge by three holding c¢laws. Furthermore, these 1nsertion
instruments provide a short handle piece at which the surgeon
can grab the insertion instrument and can insert 1t together
with the socket insert into the operating field. There, placing

it onto the hip socket and finally joining the socket 1insert

takes place. The disadvantages of these solutions - 1little
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feedback through palpation for the surgeon, required space for

the instrument makes 1inserting and packaging difficult - are

T

resolved by an insertion instrument according to DE 10 2005

054633,

Direct manual handling during which the hand 1s moved directly

into the operating field and possibly touches the wound tissue

P
—

is viewed by different surgeons as being dilisadvantageous. From

the surgeons’ view, this can result in an 1ncreased risk of

infection. Furthermore, the visibility of the operating field 1s
temporarily extremely limited. For the mentlioned reasons, some
surgeons prefer to carry out the handling of prosthesis
components through instruments by means of a long handle and a

handhold at the end.

WO 2008/106598 describes an insertion instrument wherein a kind

of an elastic cover 1is pressed onto the socket insert. The edge

of the cover engages with the socket insert over the entire

circumference. Through an opening in the cover 1including a
radial slot, an impacting instrument or the combination of
socket insert and cover is attached onto an impacting instrument.

By means of the impacting instrument, the socket 1insert 1s

introduced into the operating field and jolned.

The disadvantages of the described solution are:

¢ Due to the radial slot in the cover opening, the coupling
between cover and impacting instrument is slightly flexible;
however, it does not permit any major tilting of the socket
insert with the cover relative to the axis of the impacting

instrument. This means, when introducing the socket 1insert

into the operating field, the socket 1insert 1s aligned
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substantially perpendicular to the axis of the i1nstrument
handle. Thus, aligning the socket 1nsert and the hip
socket does not take place automatically, but has to be

actively performed through the surgeon.

¢ The edge of the cover encloses the entire circumference

of the socket 1insert, and for a correct alignment of the
socket 1nsert relative to the hip socket, has also to
rest over the entire cilrcumference on the socket end

face. If this 1s not possible due to protruding tissue

rests, e.g., osteophytes, no correct alignment of the
socket 1nsert prior to 1mpacting 1s possible. As a

result, the risk of tilted 1insertion 1increases, or the

instrument cannot be used.

¢ Due to the complete enclosure of the socket insert by the
cover, the view on the end face of the of the hip socket
when 1nserting the socket 1insert 1s obstructed so that
the correct alignment of the socket insert relative to

the hip socket cannot be controlled visually.

Thus, according to one aspect of the present invention,

an object 1s to provide an insertion instrument for

instrumented insertion of a socket insert having a spherical
cap into a hip socket of a hip joint prosthesis comprising:

an lmpacting instrument with a handle;

a holding tool for the socket insert located at the end
of the handle;

wherein  the end o0of the 1mpacting instrument 1S

spherically formed and is part of the holding tool; and

CA 2803231 2017-09-25
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wherein the holding tool further comprises an 1impacting

head which 1s designed as a separate component and serves for

receiving the spherical end of the impacting instrument 1n an

articulated manner; and

an 1nsertion aid which 1s designed as a separate

component and serves for holding the socket 1nsert on the

outer geometry of the impacting head; and

wherein the impacting head can be connected to the
spherical end, thereby forming a ball joint, wherelin the
insertion aid comprises a Sspring ring having radially
projecting holding claws, wherein due to the resilience of the
spring ring, the holding claws are radially displaceable, and
at an outer end of the holding claws, axially projecting hooks
are arranged which, 1in an assembled state, rest with their
holding surface against an outer surface of the socket insert
and, at the same time, the holding c¢laws rest with their

support surface on an edge of the socket insert.

According to another aspect of the present invention, an
object 1s to provide a method for inserting a socket insert
having a spherical cap into a hip socket of a hip Jjoint
prosthesis using an 1insertion  instrument, whereln  the
insertion instrument i1s for instrumented insertion of a socket
insert having a spherical cap into a hip socket of a hip joint
prosthesis comprising:

an i1mpacting instrument with a handle;

a holding tool for the socket insert located at the end

of the handle;

CA 2803231 2017-09-25
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whereln the end of the impacting instrument 1S

spherically formed and is part of the holding tool; and
wherein the holding tool further comprises an 1mpacting
head which 1s designed as a separate component and serves for

receiving the spherical end of the impacting 1i1nstrument in an

articulated manner; and

an 1nsertion aid which 1s designed as a separate
component and serves for holding the socket 1nsert on the
outer geometry of the i1impacting head; and

wherein the 1impacting head <c¢an be connected to the
spherical end, thereby forming a Dball Jjoint, wherein the

method comprises:

first, putting the 1impacting head that fits for the

diameter of tribological pairing of the socket insert into the

spherical cap of the socket insert;

subsequently, putting the i1nsertion aid that fits for the
outer diameter of the socket insert over the socket insert in
which the impacting head is inserted, and holding claws of the
insertion aid are pulled over an edge of the socket insert so
that the socket insert is securely held by the holding claws;
and

subsequently, attaching the impacting head mounted in the
socket 1nsert onto the spherical end of the impacting

instrument and the ball joint is formed.

According to another aspect of the present invention, an
object 1s to provide an insertion instrument for instrumented
insertion of a socket insert having a spherical cap into a hip

socket of a hip joint prosthesis comprising:

CA 2803231 2017-09-25
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an ilmpacting instrument with a handle;

a holding tool for the socket insert located at the end
of the handle;
wherein  the end of the lmpacting instrument 1s

spherically formed and 1s part of the holding tocol; and

wherelin the holding tool further comprises an impactiling
head which is designed as a separate component and serves for
receiving the spherical end of the impacting i1nstrument 1n an
articulated manner; and

an 1nsertion aid which 1s designed as a separate
component and serves for holding the socket 1insert on the
outer geometry of the i1mpacting head; and

wherein the 1impacting head can be connected to the
spherical end, thereby forming a ball joint,

wherein the outer geometry of the impacting head 1is
adapted to the geometry of the spherical cap of the socket
insert,

wherein the insertion aid comprises a spring ring having
radially projecting holding claws, wherein due to the

reslilience of the spring ring, the holding claws are radially
dlisplaceable, and at an outer end of the holding claws,
axially projecting hooks are arranged which, in an assembled
state, rest with their holding surface against an outer
surface of the socket insert and, at the same time, the

F

holding claws rest with their support surface on an edge of

the socket insert.

CA 2803231 2017-09-25
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Other possible aspect(s), object(s), embodiment(s), variant(s)
and/or advantage (s) of the present 1nvention, all being

preferred and/or optional, are briefly summarized hereinbelow.

For example, an object of the invention may be to 1mprove an

insertion instrument in such a manner that tilting during the

—

insertion of the socket insert 1is precluded, and the insertion

instrument comprises a handle-shaped impacting instrument.

Due to the fact that the one end of the handle-shaped
impacting instrument is formed spherically and 1s part of the
holding tool, and the holding tool, furthermore, comprises an
impacting head which i1s designed as a separate component and
serves for receiving the spherical end of the 1impacting
instrument in an articulated manner, and further comprises an
insertion aid which 1s designed as a separate component and

serves for holding the

CcA 2803231 2017-09-25
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socket insert on the outer geometry of the impacting head, and
the impacting head can be connected to the spherical end thereby
forming a ball joint, tilting of the socket 1insert during the
insertion 1s precluded. The insertion instrument comprises a
handle-shaped 1mpacting i1nstrument.

—

Preferably, the outer geometry of the impacting head 1s adapted

to the geometry of the spherical cap of the socket 1insert so
that the momentum during insertion 1is uniformly transmitted to

the spherical cap 1n the socket 1insert.

In one embodiment, the impacting head has a spherical cap with a

resilient cap edge into which the spherical end of the impacting

instrument snaps during assembly, as a result of which

detachably fastening the impacting head i1s simplified.

g
—

In a preferred embodiment, the 1insertion aid consists of a

spring ring having radially projecting holding claws, wherein

due to the resilience of the spring ring, the holding claws are

radially displaceable, and at the outer end of the holding claws,

axially projecting hooks are arranged which, in the assembled

state, rest with their holding face against the outer surface of

the socket insert and, at the same time, the holding claws rest

with their support surface on the edge o©f the socket insert.

This makes it possible to avoid tilting.

Preferably, the edge of the spherical cap 1s coaxially

surrounded by a circumferential groove. This groove can recelive

—

the spring ring of the insertion aid in the assembled state.

In a preferred embodiment, the spring ring and the holding claws

are located in the assembled state in a plane above the
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spherical cap o: the socket insert so that handling 1is

{

simplified.

Preferably, a projection for limiting the movement of the Dball

joint is arranged above the spherical end of the 1impacting

instrument. This projection is circumferentially formed on the

handle.

In order that the insertion aid does not slip off the i1mpacting

instrument, preferably, the radial diameter of the 1impacting

head 1s larger than the diameter of the spring ring of the

insertion aid.

An 1insertion instrument according to the invention  for
instrumented insertion of a socket insert having a spherical cap

into a hip socket of a hip joint prosthesis consists of

- an impacting instrument with a handle, the one end of which 1s
spherically formed,

- an impacting head for receiving the spherical end of the
impacting instrument in an articulated manner, and

- an insertion aid which is designed as a separate component and

serves for detachably fastening the socket 1nsert.

A method according to the invention for inserting a socket

F

insert having a spherical cap into a hip socket of a hip joint

prosthesis wusing an above-described insertion instrument 1s

characterized in

- that first an impacting head that fits for the diameter of

tribological pairing of the socket insert 1is put 1nto the

pr—

spherical cap of the socket 1nsert,
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- that subsequently an insertion aid that fits for the outer

diameter of the socket insert is put over the socket insert 1in
which the impacting head is inserted, and the holding claws of
the insertion aid are pulled over the edge of the socket insert

so that the socket insert is securely held by the holding claws,

- that subsequently the impacting head mounted 1in the socket
insert is attached onto the spherical end of the 1impacting
instrument and the snap connection ball - spherical cap 1s

jolined.

The further course of action during 1inserting 1s preferably

characterized 1n

iy

- that subsequently by means of the impacting instrument with the

socket insert fastened thereto, the socket insert i1s moved 1nto

the hip socket until the holding claws of the insertion aid
touch at their lower side the end face of the hip socket and

the socket insert is aligned axially parallel to the hip socket,

- that subsequently a momentum is exerted onto the other free end

of the impacting instrument and as a result, the impacting head

abruptly accelerates the socket insert toward the hip socket

pi—
e

and therefore the socket insert is pushed out of the holding

claws and into the hip socket in a still aligned position until

anchoring of the two components occurs.

The invention 1s explained below 1in more detail Dby means of

figures. Identical reference numbers designate identical objects.
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Figure 1 shows a hip socket 5 into which a socket 1nsert 4 1is

correctly inserted by means of conical clamping 10.

Figure 2 shows a hip socket 5 into which a socket 1insert 4 1s
inserted tilted. The intended conical clamping 10 does not take

effect. This is to be avoided.

Figure 3 shows the insertion 1instrument consisting of the
impacting instrument 1 with a handhold 6, a handle 7/, and a
spherical end 8 which 1s a part of a ball 3joint, and an
attachable impacting head 2 having a spherical cap as the second
part of the ball joint for receiving the spherical end 8, and an

insertion aid 3.

Figure 4a shows an impacting instrument 1 with a handle 7/ that

transitions at one end into a handhold 6 and has on the opposite

side a spherical end 8 as part of a ball Joint. 1In the
illustrated embodiment, the handle 7 1s cranked. At the
spherical end 8, a projection 11 1is arranged as a tilting stop.
Figure 4b shows an alternative impacting instrument 1 without

tilting stop, and Figure 4c¢ shows the section A-A according to

Figure 4Db.

Figure 5a shows a top view from above of an impacting head 2,

and Figure 5b shows the section A-A according to Figure >Sa.

Figure 5c¢ shows the impacting instrument 1 with attached

impacting head 2 in different views and 1n a section. The

attachable impacting head 2 1s provided with a circumferential

groove 12 for receiving the spring ring 13 of the insertlion aid

3. The spherical cap 14 has a resilient cap edge 15 that 1is

raised beyond the ball equator. The impacting instrument 1 with
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the spherical end 8 i1s assembled with the 1mpacting head 2 so as

to form a ball joint.

Figure 6 shows the impacting 1instrument 1 assembled with the

insertion aid 3, the impacting head Z and the socket i1nsert 4 -

ready for intra-operative 1nsertion of the socket 1insert 4 1nto

the hip socket o.

Figure 7a shows the impacting instrument 1 assembled with the
insertion aid 3, the impacting head 2 and the socket 1nsert 4
prior to contact with the hip socket 5, and Figure 7b shows 1t

after attaching it onto the hip socket 5.

Figure Ba shows an insertion aid 3 as a separate component that
has 3 holding claws, and Figure 8b shows 1t attached to and

anchored on the socket insert 4. Figure 8c shows a section of

Figure 8b.

Figure 9a shows an insertion aid 3 as a separate component that
has 5 holding claws, and Figure 9b shows 1t attached to and
anchored on the socket insert 4. Figure 9c¢ shows a section of

F'igure 9b.

Figure 10a shows an alternative 1nsertion ald 3 as a separate
component that also has 5 holding claws in a top view, Figure

10a, Figure 10b shows a section and Figure 10c shows another

view.

Figures lla-h show the method according to the invention during
the course of assembly. Figure 1lla shows the 1insertion aid 3,
the impacting head 2 and the socket insert 4 as 1individual parts

prior to jolning.
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Figure 11lb shows the impacting head 2 inserted into the socket

insert 4.

Figure 1llc shows the insertion aid 3 which 1is attached over the
socket insert 4 with inserted impacting head 2 and the holding

claws of which are pulled over the edge of the socket 1insert 4.

Figure 11d shows the joined components, i.e., the insertion aid
3, the impacting head 2 and the socket insert 4 prior to joilning

with the impacting instrument 1.

Figure 1lle shows the assembled state of the snap connection

between the impacting instrument 1 and the impacting head 2.

Figure 11f shows the state of the completely assembled set

during insertion into the operating field prior to contact with

the hip socket »o.

Figure 1lg shows the inserted socket insert 4 with the insertion

aid 3 which rests with its lower side against the front side of

the hip socket 5.

Figure 1lh shows the socket insert 4 anchored in the hip socket
5, and the individual components namely 1mpacting head 2,
impacting instrument 1 and insertion aid 3 which are still

connected after being detached from the socket 1nsert.

The inventive insertion instrument according to the Figures

v

consists of an impacting instrument 1, an impacting head 2 and

the insertion aid 3 and comprises the following functicnal

elements or individual components:
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¢ An Iimpacting instrument 1 with handhold 6, onto the end of

which a hammer blow 1is exerted during impacting.

e A handle 7 that 1s straight or cranked for minimally

invasive techniques, the end of which faces away from the

handhold © and ends as a ball 8.

e Optionally, a projection 11 can also be provided near the

spherical end or the ball 8, which projection acts as a

mechanical stop for limiting the movement during the tilting

of the coupled socket insert 4.

e A spherical-segment-shaped impacting head 2 which

approximately represents the ball head diameter that fits

for the spherical cap of the socket 1insert 4. Furthermore,
the impacting head 2 comprises a spherical cap 14 having a
resilient cap edge 15 into which the spherical end or the

ball 8 of the handle 7 snaps during assembly and thus forms

a low-friction ball joint. Furthermore, the 1mpacting head 2

comprises a circumferential groove 12 for receiving the
resilient spring ring 13 of an insertion aid 3 according to

DE 10 2009 054633 - see e.g. Figure °.

The 1insertion 1nstrument described here 1s 1ntended as an

expansion oXr additional instrumentation for an insertion

instrument according to DE 2009 054633 (hereinafter designated

as “insertion aid”) and is preferably used in combination with

the latter. It allows surgeons, which are critical of direct

manual insertion of socket inserts, to handle and Jjoln the

F

socket 1inserts by means of a Y“classical” instrument having a

long handle 7 and a handhold © at the end thereof. The insertion

aid according to DE 10 2009 054633 1is preferably provided as a

disposable product. The insertion instrument described herein,
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consisting of a small number of individual components, 1S

preferably provided as repeatedly sterilizable instrumentation

in the so-called screen.

The modular combination of insertion aid as a disposable product

and the insertion instrument as a multi-use product offers a

number of advantages compared to the 1integration o¢f all

-

functions in a reusable insertion 1instrument. The silize range O:

the socket inserts depends on the diameter of the tribological

o~

pairing and on the outer diameter of the socket 1insert 4. In

this connection 1t 1s market standard that there are socket

inserts 4 having identical diameters of the tribological pairing

but different outer diameters. The outer diameter usually
depends on the diameter of the hip socket 5 1nto which the
socket 1nsert 4 1s to be 1inserted. Furthermore, 1t 1s market

pr——
p—

standard to offer socket inserts 4 with different tribological

pairing diameters for one outer diameter.

In order to be able to handle all these different socket inserts

4 with one reusable insertion instrument 1t would be necessary
in the case of n tribological pairing diameters and m possible
outer diameters to make exactly n x m 1mpacting heads 2

available 1in the instrument set. In contrast to this, the

modular solution of providing an additional insertion 1nstrument

for the existing insertion aid, as described herein, needs only

n different impacting heads 2 for m different insertion aids 3.

The intra-operative assembly of the components takes place such

that first an impacting head 2 that fits for the diameter of

pr—

tribological pairing of the socket insert 4 1is put 1into the

spherical cap of the socket insert 4. Subsequently, an 1insertion

aid 3 that fits for the outer diameter of the socket insert 4 1is



CA 02803231 2012-12-19

-13 -

put over the socket insert 4 in which the 1impacting head 2 1s
inserted, and the holding c¢laws of the 1insertion aid 3 are
pulled over the edge of the socket insert 4 so that the socket
insert 4 is securely held by the holding claws - see Figures lla
to 1llc. Then, the impacting head 2 mounted 1in the socket 1insert
4 is attached onto the spherical end of the 1mpacting instrument
1 and the snap connection ball - spherical cap 1s joined. The
socket insert 4 is now ready for handling and for instrumented
intra-operative insertion into the hip socket 5. In this

connection, see Filgures lld-e.

The insertion begins with introducing the socket insert 4 1nto
the operating field. The ball joint on the insertion 1instrument
allows the socket insert 4 to tilt toward the axis of the handle
7 so that in the case of a minimal invasive access, "threading
in” the socket insert 4 1is made easier. Likewise, the ball joint

allows the socket insert 4 or the holding claws 16 to laterally

“bump” against the wound tissue or to “get caught” thereon

without risking that the holding claws slip off the socket
insert 4. In this case, the socket insert 4 tilts in the ball

joint and slides unimpaired further into the operating field.

Finally, the socket insert 4 1is moved into the hip socket o

until the holding claws 16 touch with their lower side the end

face of the hip socket 5. In this way, the socket 1insert 4 1s
aligned axially parallel to the hip socket 5. Due to the ball
joint on the insertion instrument, this too 1s easier to achieve

than it is with the previous soclutions. In this connection, see

Figures 11f—g.

—

If the socket insert 4 and the hip socket 5 are aligned axially

parallel, the socket insert 4 can be impacted - see Figure llh.



CA 02803231 2012-12-19

- 14 -

For this purpose, a momentum 1s exerted onto the free end of the

handhold 6, e.g., by means of a conventional surgical hammer.

The momentum 1s transferred through the handle 7/ onto the
impacting head 2. The impacting head abruptly moves the socket
insert 4 toward the hip socket 5. As a result, the socket 1insert
4 is pushed out of the holding claws 16 and into the hip socket

5 in a still aligned position until anchoring of the two

components  occurs, e.g., by conical clamping 10. After
disengaging the holding claws 16, the insertion aid 3 leaps a
little upward on the handle 7 but remains securely attached to

the handle 7.

Depending on the recommendation of the prostheslis manufacturer,

A

subsequently, further strokes for securely anchoring the

components can be carried out. Subsequently, the 1nsertion

e

instrument 1s removed from the operating field. Due to the

construction of the impacting head 2 1t 1s ensured that the

insertion aid 3 cannot accidentally remain 1in the operating

field. Thus, the radial diameter of the 1impacting head 2 1s

g

larger than the diameter of the spring ring 13 of the 1nsertion

aid 3. As a result, the insertion aid 3 1s removed by force from

the operating field.

Described below are preferred inventive configurations of the
insertion aid 3 as they <c¢an be used 1individually or 1in
connection with the above-described i1impacting instrument 1 and

the impacting head 2.

Figures 8, 9 and 10 show three insertion aids 3 according to the
invention consisting of an annular resilient spring ring 13 with

holding claws 1606.
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The insertion aid 3 (also referred to as 1insertion 1i1nstrument)

F

according to Figure 8 consists in this embodiment of a resilient

annular spring ring 13 to which three holding claws 1o are

connected. In terms of manufacturing, the design of the
insertion aid 1s advantageously implemented as a monolithic

component which, e.g., can be produced by means of 1injection

molding. The resilience of the insertion aid 3 results 1in that

the holding claws 16 can be radially displaced. With progressing

radial displacement of the holding claws 16, the spring force

that needs to be overcome 1increases. The force-displacement
curve of the holding claws 16 can be influenced through adeqguate

geometrical configuration of the spring ring 13.

The holding claws 1o each have a holding surface 17 and a

support surface 18 (see Figure 10b). In the assembled state, the

holding claws 16 rest with their support surface 18 on the end

face of the socket insert 4. In the assembled state, the holding

surfaces 17 rest against the outer surface 19 of the socket

insert 4. Thus, in the assembled state, the holding claws 160

engage over the end face and the outer edge of the socket 1nsert

4. Preferably, the spring ring 13 and the holding claws 16 are

pr—

located 1n a plane above the spherical cap 20 o©of the socket

insert 4. This makes 1t easiler to grab the i1nsertion aid 3.

Figure 9 shows an alternative insertion aid 3 according to the

invention with five holding claws 16 extending radially from the

spring ring 13 at equal spacings.

According to the invention, the insertion ald 3 1s dimensioned

such that the holding claws 16 can be pushed over the outer edge

of the socket insert 4 only by radially stretching said holding

claws. This means, the spring ring 13 is deformed and a spring
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force acts on the holding claws 16. Thus, each holding surface
17 (see Figure 9c¢) exerts a compressive force onto the socket
insert 4, which compressive force 1is approximately equal to the
spring force with regard to magnitude and direction. Through the
compressive forces, frictional forces act also Dbetween the
holding surfaces 17 and the outer surface 19 of the socket
insert 4, which frictional forces counteract the withdrawal of

the insertion aid 3 from the socket insert 4. This 1s essential

for the function of the insertion aid 3.

Figure 9b shows the socket insert 4 with the insertion aid 3

according to the invention in the assembled state.

When pushing‘ the socket insert 4 with the assembled insertion

aid 3 into a hip socket 5, the holding claws 16, at thelr lower

end, come into contact with the end face o¢f the hip socket b5.

Since the holding claws all have the same downward expansion,

the contact points form a plane which 1s parallel to the end

face of the hip socket 5 and also to the end face of the socket

insert 4. Thus, as a result, an alignment of the two end faces

takes place at the same time so that they are parallel to each

other. In this manner, a possible tilting of the socket insert 4
is counteracted. Due to the lateral gap still existing at this

time between the socket insert 4 and the hip socket 5, a minor

displacement of the socket insert 4 in the hip socket 5 1s

possible. By repeatedly pushing the socket insert 4 Dback and

forth in the hip socket 5, the user has the possibility to check
the correct position of the socket insert 4 in the hip socket »°.

Specifically the easy displaceability and the bumping of the

components provide the user with a very good palpatory feedback

about the correct position of the socket insert 4 1n the hip
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socket 5. This is the case i1f no 1mpacting instrument 1 1s used

and the user replaces the impacting instrument 1 with his finger.

In order to finally push the socket insert 4 1nto the hip socket

5 until the frictionally engaging contact of the two cone

surfaces on the outside of the socket insert 4 and the 1nside of

the hip socket 5 occurs, the friction forces between the holding

P
p—

surfaces 17 of the insertion aid 3 and the outer surface 19 of

the socket insert 4 have to be overcome. This takes place by a
continuous or preferably by an abrupt increase of the axial

joining force through the finger of the user. The socket 1insert

4 slides the remaining short distance into the hip socket 9,

wherein significant tilting of the socket 1insert 4 1s no longer

possible. Possible minor tilting 1s compensated and corrected

n

through the self-centering effect of the conilical clamping

connection.

At the outer ends of the holding claws 16, preferably, cuts 21

are arranged to facilitate the production using the 1njection

molding method.

The embodiment of the insertion aid 3 having five 1instead of

only three holding claws 16 has the advantage of a significantly

pr—

stronger clamping of the socket insert 4. In addition, 1n the

worst case, 1if a holding claw disengages or breaks during the

application, the function of the insertion into the hilp socket O

is still ensured.

The spring ring 13 (see Figure 9), which 1n the assembled state

of the insertion aid 3 protrudes upward beyond the end face of

the socket insert 4, gives the user a better handling / feel

when grasping in the assembled state. The axial height h of the
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spring ring 13 (see Figure 9) 1in the embodiment according to
Figure 9 preferably ranges between 6 and 12 mm, particularly
preferred between 8 and 10 mm, and is approximately 9 mm 1n a

speclial embodiment.

Apart from the standard disengagement by means of inserting a

finger and axially pressing onto the spherical cap bottom of the
socket insert 4 at the same time, the mentioned height h of the
spring ring 13 allows an additional possibility of disengagement.

By grasping the spring ring 13 and simply pressing the spring

ring 13 from above, the holding connection likewise dilsengages
and the socket insert 4 is pushed into the hip socket 5 and 1is

positioned and anchored there by means of conical clamping.

As described above, instead of the fingers, the 1impacting
instrument 1 with impacting head 2 can be used. Both types of

application (finger or impacting instrument 1) lead to the same

result, namely a durable, stable anchoring of the socket 1insert
4 in the hip insert 5, as shown in Figure 1. A socket 1nsert 4

that is inserted in a tilted manner, as shown in Figure 2, 1s

precluded.

Figure 10, as already mentioned, shows another insertion aid 3

according to the invention with five holding claws 16 which

extend radially from the spring ring 13 at equal spacings.

In this embodiment, the insertion aid 3 is dimensioned such that
the holding claws 16 can be pushed over the outer edge oI the
socket insert 4 only by radially stretching said holding claws.
This means, the spring ring 13 is deformed and a spring force
acts on the holding claws 16. Thus, each holding claw 16 exerts

through its holding surface 17 (see Figure 10c) a compressive
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force onto the socket 1insert 4, which compressive force 1s
approximately egqual to the spring force at the respective

holding claw 16 with regard to magnitude and direction. Thilis 1s

essential for the function of the insertion aid 3.

The shape of the insertion aid 1is 1implemented here with

increased use of material across the complete component.

The transition between the spring ring 13 and the holding claws
16 is designed in a flowingly curved manner. The spring ring 13
and the holding claws 16 preferably have the same axial height,

which ranges between 3 and 5 mm.

The holding claws 16 with the holding surfaces 17 are all
designed with identical width. Said width preferably ranges
between 10 and 14 mm and is approximately 12 mm 1in a speclal

embodiment. The direct holding surfaces 17 are preferably

radially adapted to the outer surface 19 of the socket 1nsert 4.

Through the resulting larger contact surface, the friction

forces are increased.

The geometrical configuration increases the stiffness o©f the

component leading to the advantage of a significantly stronger
clamping of the socket insert. The resistance against

disengaging the insertion aid 3 from the socket 1insert 4 upon

contact with the surroundings is therefore increased.

Due to the high clamping force or the disengagement force to be
overcome, the insertion aid 3, the impacting instrument 1 and

the impacting head 2 fit together extremely well.
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In order to evenly position the socket i1insert 4 when overcoming

the friction forces between the holding surfaces 17 of the

F

insertion aid 3 and the outer surface 19 of the socket insert 4,

an abrupt increase of the axial joining force through a 1light

blow with the flat of the hand onto the end of the 1impacting

instrument 1 1s recommended.

The insertion aid 3 described herein 1s preferably provided as

repeatedly sterilizable product together with the 1impacting

instrument 1 and the i1mpacting head 2 1n the so-called screen.

P

The selection of the material of the insertion aid meets the

requirements with regard to resistance 1in the case o0of repeated

treatment cycles (steam sterilization at 134 °C).
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CLAIMS:

1. An 1insertion instrument for 1instrumented 1insertion of

*

a socket insert having a spherical cap into a hip socket of a

hip joint prosthesis comprising:

an impacting instrument with a handle;

a holding tool for the socket insert located at the end
of the handle;

wherein the end of the lmpacting  instrument 1s
spherically formed and is part of the holding tocl; and

wherelin the holding tool further comprises an 1mpacting
head which 1s designed as a separate component and serves for

receiving the spherical end of the impacting instrument in an

articulated manner; and

an 1nsertion aid which 1s designed as a separate
component and serves for holding the socket 1insert on the
outer geometry of the 1mpacting head; and

wherein the impacting head can be connected to the
spherical end, thereby forming a ball joint, wherein the
insertion aid comprises a spring ring having radially
projecting holding claws, wherein due to the resilience of the
spring ring, the holding claws are radially displaceable, and
at an outer end of the holding claws, axially projecting hooks
are arranged which, 1in an assembled state, rest with their

holding surface against an outer surface of the socket insert
and, at the same time, the holding claws rest with their

support surface on an edge of the socket insert.

CcA 2803231 2017-09-25
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2. The insertion instrument according to claim 1, wherein
in the assembled state, the spring ring and the holding claws

lie in a plane above the spherical cap of the socket 1insert.

3. The 1insertion 1instrument according to claim 1 or 2,
wherein a radial diameter of the impacting head i1s larger than

the diameter of the spring ring of the insertion aid.

4. A method for inserting a socket 1insert having a

spherical cap 1nto a hip socket of a hip joint prosthesis
using an insertion instrument, whereln the insertion
instrument 1is for instrumented insertion of a socket insert
having a spherical cap 1nto a hip socket of a hip Jjoint
prosthesis comprising:

an 1mpacting instrument with a handle;

a holding tool for the socket insert located at the end

of the handle;

=
i

wherein the end  of the impactling instrument 15

spherically formed and is part of the holding tool; and
wherein the holding tool further comprises an impacting

head which 1s designed as a separate component and serves for

receiving the spherical end of the impacting instrument in an

articulated manner; and

an 1nsertion aid which is designed as a separate

component and serves for holding the socket insert on the

P

outer geometry of the impacting head; and

wherein the 1impacting head can be connected to the
spherical end, thereby forming a ball Jjoint, wherein the

method comprises:

CcA 2803231 2017-09-25
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first, putting the 1i1impacting head that fits for the
diameter of tribological pairing of the socket insert into the

spherical cap of the socket 1nsert;

subsequently, putting the insertion aid that fits for the

cuter diameter of the socket insert over the socket insert in

which the impacting head 1s 1nserted, and holding claws of the

insertion aid are pulled over an edge of the socket insert so
that the socket insert 1s securely held by the holding claws;
and

subsequently, attaching the impacting head mounted in the
socket 1nsert onto the spherical end of the impacting

instrument and the ball jolint is formed.

>. The method according to claim 4, wherein subsequently
movling, via the 1Impacting 1nstrument with the socket insert
fastened thereto, the socket insert into the hip socket until
the holding claws o©of the insertion aid touch at their lower
side the end face of the hip socket and the socket insert is

aligned axially parallel to the hip socket;

subsequently exerting a momentum on the other free end of
the 1mpacting instrument and as a result, the impacting head

abruptly accelerates the socket insert toward the hip socket

and therefore the socket insert is pushed out of the holding
claws and into the hip socket in a still aligned position

until anchoring of the two components occurs.

6. An 1nsertion 1instrument for instrumented insertion of
a socket 1nsert having a spherical cap into a hip socket of a

hip joint prosthesis comprising:

CA 2803231 2017-09-25
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an impacting instrument with a handle;

a holding tool for the socket insert located at the end
of the handle;

whereiln the end of the impacting instrument 1S

spherically formed and 1s part of the holding tool; and
wherein the holding tool further comprises an impacting
head which 1s designed as a separate component and serves for
receiving the spherical end of the impacting instrument in an
articulated manner; and
an 1nsertion aid which 1is designed as a separate

component and serves for holding the socket insert on the

outer geometry of the impacting head; and

wherein the 1mpacting head can be connected to the

spherical end, thereby forming a ball joint,

wherein the outer geometry of the impacting head 1is

i

adapted to the geometry of the spherical cap of the socket

insert,

whereln the 1nsertion ald comprises a spring ring having
radially projecting holding claws, wherein due to the
resilience of the spring ring, the holding claws are radially
displaceable, and at an outer end of the holding claws,
axlally projecting hooks are arranged which, in an assembled
state, rest with their holding surface against an outer
surface of the socket 1insert and, at the same time, the

P
p—

holding claws rest with their support surface on an edge of

the socket insert.

CA 2803231 2017-09-25
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