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(57) Abstract: Tibial trial insert system (1), comprising: a bearing component
(100, 100a) having a superior articulating surface (101, 101 a) and an inferior
surface (102, 102a); a plate component (200) having a superior surface (201) and
an inferior fixation surface (202); a spacing adjustment assembly (300, 300a)
configured to be arrangeable between the inferior surface (102, 102a) of the
bearing component (100, 100a) and the superior surface (201) of the plate com-
ponent (200), the spacing adjustment assembly (300, 300a) having at least one
superior connector element (301, 301a) configured to removably engage with
the bearing component (100, 100a), at least one inferior base element (302,
302a) configured to removably engage with the plate component (200), and
having a coupling arrangement (303, 304, 305, 306, 303a) movably coupling
the connector element (301, 301a) with the base element (302, 302a) in proxi-
mal/distal direction and to a limited extent; a plurality of shims (500, 500', 600,
6003, 700, 720, 740), each shim (500, 500', 600, 600a, 700, 720, 740) configured
to be slidable between an inferior surface (307, 307a) of the connector element
(301, 301a) and a superior surface (308, 308a) of the base element (302, 302a) to
adjust a proximal/distal height of the spacing adjustment assembly (300, 300a),
in order to thereby adjust a relative proximal/distal spacing between the bearing
component (100, 100a) and the plate component (200).
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Tibial trial insert system

TECHNICAL FIELD AND PRIOR ART

The invention relates to a tibial trial insert system.

During a total knee arthroplasty, tibial trial insert systems are typically used to assist a surgeon
in determining a size, shape or other configuration of a permanent prosthesis that is designed to
replace a portion of the knee joint. In particular, such tibial trial insert systems are used to
determine a relative spacing between a femoral component and a tibial component of the

permanent prosthesis.

US 2015/0359642 A1 discloses a tibial trial insert system comprising a bearing component
having a superior articulating surface and an inferior surface; a base component having a
superior surface and an inferior surface, the base component configured to removably engage
with the bearing component; and a plurality of shims, each shim configured to be slidable
between the inferior surface of the bearing component and the superior surface of the base
component to change a relative proximal/distal spacing between the bearing component and

the base component.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an alternative tibial trial insert system.

According to one aspect, a tibial trial insert system is provided, said tibial trial insert system
comprising: a bearing component having a superior articulating surface and an inferior surface;
a plate component having a superior surface and an inferior fixation surface; a spacing
adjustment assembly configured to be arrangeable between the inferior surface of the bearing
component and the superior surface of the plate component, the spacing adjustment assembly
having at least one superior connector element configured to removably engage with the
bearing component, at least one inferior base element configured to removably engage with the
plate component, and having a coupling arrangement movably coupling the connector element
with the base element in proximal/distal direction and to a limited extent; a plurality of shims,
each shim configured to be slidable between an inferior surface of the connector element and a
superior surface of the base element to adjust a proximal/distal height of the spacing adjustment
assembly, in order to thereby adjust a relative proximal/distal spacing between the bearing

component and the plate component. The solution according to the invention avoids, in
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particular, incorrect adjustment of the proximal/distal spacing between the bearing component
and the plate component. To this end, the spacing adjustment assembly only allows a limited
proximal/distal relative movement between the bearing component and the plate component. In
order to achieve said limited movement, the connector element and the base element are
movably and captively coupled by means of the coupling arrangement. This prevents an
insertion of an excessive number of shims and thus the setting of too large a proximal/distal
height. As a result, the invention helps to prevent errors during surgery and improves patient
safety. Moreover, due to the movable yet captive coupling between the connector element and
the base element the spacing adjustment assembly can be handled easily during surgery, in
particular in comparison to a mere arrangement of loose and/or non-pre-assembled parts.
Preferably, the connector element and the base element are fixed relative to each other by
means of the coupling arrangement in anterior/posterior and/or medial/lateral direction.
Engagement of the connector element with the bearing component and engagement of the
base element with the plate component restrains an anterior/posterior movement and/or a
medial/lateral movement between the bearing component and the plate component. For
engagement with the base element, the plate component preferably comprises a recess, into
which recess a portion of the base element provided for that purpose can be accommodated in
anterior/posterior direction and/or medial/lateral direction in a form-fitting manner. For
engagement with the connector element, the bearing component preferably comprises an
engagement portion which interacts with a complementary engagement portion of the connector
element, thereby forming a plug-in, latching and/or snap-in connection. Preferably, the
movability between the connector element and the base element in proximal/distal direction is
limited by means of an end-stop or the like. In this document the terms “superior’, “inferior”,
“anterior’, “posterior’, “medial’, “lateral’, “proximal” and “distal” are used according to their
standard anatomical definitions. In this document the phrase “proximal/distal spacing” denotes a
spacing that extends in a proximal and/or distal direction. Analogously, the phrase
“anterior/posterior” means anterior and/or posterior; the phrase “medial/lateral” means medial

and/or lateral. The plate component can also be termed “tibial plateau component”.

In one embodiment the coupling arrangement forms a telescopic mechanism which is
extendable in proximal direction and retractable in distal direction. In this way, a particularly
robust and easy to manufacture configuration of the coupling arrangement is achieved. The
telescopic mechanism is telescoping in proximal/distal direction and, in this respect, extendable
in the proximal direction and retractable in the distal direction. The telescopic mechanism is
fixed to the base element on one end and fixed to the connector element on the other end. The
telescopic mechanism is extendable in proximal direction by means of sliding at least one shim

of the plurality of shims between the connector element and the base element. Starting from an
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extended position, the telescopic mechanism is retractable in distal direction by means of
removing at least one shim of the plurality of shims between the connector element and the
base element. Preferably, the telescopic mechanism comprises at least one cylinder element,

the at least one cylinder element slidably received in a bore of the base element.

In one embodiment the telescopic mechanism comprises at least a first cylinder element and a
second cylinder element, wherein the first cylinder element is slidably received in a bore of the
base element, wherein the second cylinder element is slidably received in a bore of the first
cylinder element, and wherein the second cylinder element is at least indirectly connected to the
inferior surface of the connector element. The first and second cylinder element form a
telescopic cylinder with at least two stages. In further embodiments the telescopic mechanism
comprises one, three, four, five, six or even more cylinder elements, forming a telescopic
cylinder with an according number of stages. This embodiment offers a further simplified
construction and at the same time a particularly robust coupling between the connector element
and the base element and, thus, also between the bearing component and the plate
component. Preferably, the bore of the base element and the bore of the first cylinder element
are arranged coaxially. The bore of the base element and the bore of the first cylinder element
extend in proximal/distal direction. Preferably, the bore of the base element and/or the bore of
the first cylinder element is formed as a through-hole. Preferably, the proximal/distal movability
of the first cylinder element within the bore of the base element is limited by means of a
proximal end-stop and/or a distal end-stop. Preferably, the proximal/distal movability of the
second cylinder element within the bore of the first cylinder element is limited by means of a

proximal end-stop and/or a distal end-stop.

In one embodiment the first cylinder element and the second cylinder element each have a
rotationally asymmetrical, preferably oval, cross-section, in order to thereby prevent a rotation
about a proximal/distal axis. The rotationally asymmetrical, preferably oval, cross-section
restrains a relative rotation between the connector element and the base element and, thus,
between the bearing component and the plate component. This leads to an improved relative
positioning between the bearing component and the plate component and avoids errors in
determining the size, shape or other configuration of the permanent prosthesis. Provided the
telescopic mechanism comprises further cylinder elements, preferably, said further cylinder
elements each have a rotationally asymmetrical, preferably oval, cross-section. Preferably, the
bore of the base element and/or the bore of the first cylinder element have a rotationally
asymmetrical, preferably oval, cross-section, said cross-section being complementary to the

asymmetrical cross-section of the first cylinder element and/or the second cylinder element.
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In one embodiment the telescopic mechanism is extendable between 0 mm and 16 mm,
inclusive. The inventors have found that an extension between 0 mm and 16 mm, inclusive,

offers particular advantages.

In one embodiment the tibial trial insert system further comprises a set of different sized plate
components and a set of different sized adapter elements, each of the adapter elements being
associated with one of the plate components and configured to removably engage with the one
of the plate components and with the base element of the spacing adjustment assembly. The
set of different sized plate components allows the tibial trial insert system to be adapted to
different anatomical characteristics of a patient. In other words, a comparatively large plate
component of the set of different sized plate components is used for a comparatively large tibia.
A rather small plate component of the set of different sized plate components is used for a
rather small tibia. The set of different sized adapter elements allows providing and/or using the
same spacing adjustment assembly in connection with the different sized plate components.
Preferably, the plate components have different sized recesses to accommodate one of the
different sized adapter elements. The different sized adapter elements preferably each
comprise a recess, the recesses having identical dimensions for accommodating the base

element of the spacing adjustment assembly.

In one embodiment the tibial trial insert system further comprises a set of different sized plate
components and a set of different spacing adjustment assemblies having different sized base
elements, each of the base elements being associated with one of the plate components and
configured to removably engage with the one of the plate components. The different sized plate
components allow the tibial trial insert system to be adapted to different anatomical
characteristics of the patient. Each of the different spacing adjustment assemblies is associated
with one of the plate components. Preferably, the different sized plate components comprise
different sized recesses, into which the base elements can be accommodated in a form-fitting
manner. With the exception of the size of the base elements, preferably all spacing adjustment

assemblies are identical.

In one embodiment the plurality of shims can be stacked one above another and comprises
different shims having different thicknesses and different matching portions, each of the
matching portions configured for matching with a different complementary matching portion of
the plurality of shims and/or the spacing adjustment assembly, in order to thereby prevent a
stacking of the plurality of shims in a non-defined stacking order. This can prevent an incorrect
adjustment of the proximal/distal height of the spacing adjustment assembly and, thus, the

proximal/distal spacing between the bearing component and the plate component. In order to
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adjust the proximal/distal spacing, at least one shim is used. Moreover, two or more of the
plurality of shims can be used in combination to provide for additional spacing between the
bearing component and the base component. With other words, the plurality of shims can be
stacked one above another. The permanent prostheses are often only available in fixed,
different sizes in relation to the proximal/distal distance between the femoral and tibial
components of the prostheses. It is therefore desirable to adjust the proximal/distal spacing
between the bearing component and the plate component in predefined adjustment steps. Said
predefined adjustment steps are achieved by means of specific, well-defined stacking orders of
the plurality of shims. This embodiment avoids a stacking of the plurality of shims in a non-
defined order and, thus, an adjustment of the proximal/distal spacing that does not correspond
with the fixed, different sizes of the permanent prosthesis. In case the shims are stacked one
above another in a well-defined stacking order, the different matching portions match, preferably
form-fittingly, with the complementary matching portions. In case an operating surgeon should
try to slide a shim into a non-defined stacking order, the matching portion of said shim acts as
stop, the stop preventing a further sliding of the shim between the base element and the
connector element. The actual size and/or shape of the different matching portions prevents the
use of a shim that does not correspond to the thicknesses available on the permanent
prosthesis. In other words, the size and/or shape of the different matching portions conditions

possible stacking orders and, thus, possible incremental adjustment steps.

In one embodiment the different shims of the plurality of shims each comprise a spring-loaded
latching portion, each of the latching portions being configured for releasable form- and/or force-
fitting connection with a complementary latching portion of the spacing adjustment assembly.
The spring-loaded latching portions and the complementary latching portion form a releasable
latching connection that helps to avoid an unintended removal of the according shim. Moreover,
said latching connection may stabilize the stack of shims and thereby the whole tibial trial insert
system. Preferably, the latching portions each comprise at least one spring element. Preferably,
the spring elements each comprise a latching protrusion acting as actual latch for form-fitting
and/or force-fitting interaction with the complementary latching portion of the spacing
adjustment assembly. Preferably, each spring element is in form of, e.g., a leaf spring, beam
spring and/or bar spring, wherein the latching protrusion is disposed at an end portion of the
spring element. Preferably, the complementary latching portion is disposed on the base element

and has the form of a recess for receiving the latching protrusion.

In one embodiment the different thicknesses range between 1 mm and 8 mm, inclusive. The
inventors have found that a thickness range between 1 mm und 8 mm offers particular

advantages.
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In one embodiment the plurality of shims comprises at least one first shim having a first
thickness, preferably of 1 mm, at least one second shim having a second thickness, preferably
of 2 mm, and at least one third shim having a third thickness, preferably of 4 mm, at least one
fourth shim having a fourth thickness, preferably 6 mm, and at least one fifth shim having a fifth
thickness, preferably 8mm. This allows for a particularly advantageous adaption of the
proximal/distal spacing in predetermined incremental steps. Preferably, the plurality of shims
comprises exactly two first shims, three second shims, two third shims, two fourth sims and two
fifth shims. This allows for an incremental adjustment of the proximal/distal spacing within a
relatively large adjustment range, while at the same time the total number of shims is rather

small.

In one embodiment the tibial trial insert system further comprises a shim handling instrument
having an instrument shaft and a coupling mechanism distally disposed on the instrument shaft,
the coupling mechanism being configured to releasably couple to an anterior coupling portion of
each of the plurality of shims. The shim handling instrument allows for a simplified and
ergonomic handling of the shims. The instrument shaft extends between a distal end and a
proximal end. The coupling mechanism is disposed on the distal end of the instrument shaft.
The coupling mechanism can be operated manually. For this purpose, an operating element is
preferably provided by means of which the coupling mechanism can be manually shifted
between a coupling state and a release state. The operating element is preferably a button, a

switch, a slider or the like.

In one embodiment the coupling mechanism comprises a coupling finger extending in
proximal/distal direction and being spring-loaded in medial/lateral direction, and wherein the
coupling portions each comprise an L-shaped coupling slot for positively receiving the coupling
finger, the L-shaped coupling slot extending in anterior/posterior and medial/lateral direction.
The L-shaped coupling slot comprises a first portion extending in anterior/posterior direction and
a second portion extending in medial/lateral direction. In order to couple with the coupling
portion, the coupling finger can be inserted into the first portion and from there into the second
portion of the coupling slot. Within the second portion the coupling finger form-fittingly engages
with the coupling portion in anterior/posterior direction. This prevents an unintended decoupling
of the shim while sliding the shim along the anterior/posterior direction. In the coupling state the
spring-load prevents an unintentional decoupling of the coupling finger from the second portion

of the L-shaped coupling slot.
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BRIEF DESCRIPTION OF THE DRAWINGS

In the following, embodiments of the invention will be described in detail with reference to the

drawings. Throughout the drawings, the same elements will be denoted by the same reference

numerals. The drawings schematically show:

fig. 1

fig. 2

fig. 3

fig. 4

fig. 5

fig. 6

fig. 7

fig. 8

fig. 9

in a perspective view an embodiment of a tibial trial insert system having a
bearing component, a plate component, a spacing adjustment assembly and a
plurality of shims, wherein fig. 1 only shows one exemplary shim of the plurality of

shims;

a perspective exploded view of the spacing adjustment assembly of the tibial trial

insert system according to fig. 1;

a further perspective and partially exploded view of the spacing adjustment

assembly;

a perspective view of the plate component together with the spacing adjustment

assembly;

a perspective view of the plate component together with a variant of the spacing

adjustment assembly and an adapter element;

in a perspective exploded view the plate component, the adapter element and a

base element of the spacing adjustment assembly according to fig. 5;

a perspective view of a configuration of the tibial trial insert system according to
fig. 1, wherein first, second, third and fourth shims are stacked one above
another between the base element and a connector element of the spacing

adjustment assembly;

a perspective detail view of a first shim with a line of sight directed towards a

superior surface of the first shim;

a further perspective detail view of the first shim with a line of sight directed

towards an inferior surface of the shim;
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figs

figs

figs

figs

fig.

fig.

fig.

fig.

fig.

fig.

fig.

fig.

fig.

fig.

.10, 11

.12, 13

. 14,15
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different perspective detail views of a further shim similar to the views according

to figs. 8 and 9, respectively;

different perspective detail views of a second shim similar to the views according

to figs. 8 and 9, respectively;

different perspective detail views of a third shim similar to the views according to

figs. 8 and 9, respectively;

. 15a, 15b different perspective detail views of a fourth shim similar to the views according

to figs. 8 and 9, respectively;

. 15¢, 15d different perspective detail views of a fifth shim similar to the views according to

15e

16

17

18

19

20

21

22

23

24

figs. 8 and 9, respectively;

a perspective detail view of one of the shims being releasably latched with the

spacing adjustment assembly;

a perspective detail view of a shim handling instrument having an instrument

shaft and a coupling mechanism;

a perspective detail view of the instrument shaft;

a perspective detail view of the coupling mechanism;

a perspective view of a further configuration of the tibial trial insert system,

wherein the shim handling instrument is used to handle a shim;

a perspective view of a further configuration of the tibial trial insert system;

a perspective view of a further configuration of the tibial trial insert system;

a perspective view of a further configuration of the tibial trial insert system;

a perspective view of a further configuration of the tibial trial insert system;

a perspective view of a further configuration of the tibial trial insert system;
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fig.

fig.

fig.

fig.

fig.

fig.

fig.

fig.

fig.

fig.
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26

27

28

29

30

31

32

33

34

35

36

37

38
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a perspective view of a further configuration of the tibial trial insert system;

a perspective view of a set of different sized plate components;

a perspective detail view of a variant of the shim shown in fig. 1 and in a line of

sight directed towards a superior surface of the shim;

a perspective detail of the shim according to fig. 27 in a line of sight directed

towards an inferior surface of the shim;

a perspective detail view of two shims according to figs. 27 and 28, wherein the

two shims are stacked one above another and are fully pushed together;

a top view of the two shims according to fig. 29;

a schematic sectional view along a line A-A according to fig. 30;

a further perspective view of the two shims according to figs. 29 to 31, wherein

the two shims are not yet fully pushed together;

a top view of the two shims according to fig. 32;

a schematic sectional view along a line B-B according to fig. 33;

in a perspective view the shim according to figs. 27 and 28 releasably latched

with a base element of a further variant of the spacing adjustment assembly (see

fig. 36);

in a perspective exploded view said variant of the spacing adjustment assembly;

a further perspective view of the spacing adjustment assembly according to fig.

36, wherein the spacing adjustment assembly is fully extended;

a schematic sectional view of the spacing adjustment assembly according to figs.
36 and 37;
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fig.

fig.

fig.

fig.

fig.

fig.
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39

40

41

42

43

44

45

46

47

48

49

50
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a further schematic sectional view of the spacing adjustment assembly, wherein
the sectional plane is rotated by 90 degrees relative to the sectional plane of fig.
38;

a further schematic sectional view of the spacing adjustment assembly according
to figs. 36 to 39 together with a variant of the bearing component, wherein the
spacing adjustment assembly is releasably locked in a fully retracted position;

a perspective partially exploded view of the configuration according to fig. 40;

a perspective view of a variant of the handling instrument according to fig. 16;

in a schematic detail view a distal end of the handling instrument according to fig.

42 together with the bearing component from figs. 40 and 41;

a longitudinal sectional view of the distal end of the handling instrument

according to figs. 42 and 43;

a schematic top view of the distal end of the handling instrument according to
figs. 42 to 44 together with the shim from figs. 27 and 28;

a perspective view of the bearing component according to figs. 40, 41 and 43

together with a detachably attached plug component;

a perspective detail view of the plug component according to fig. 46;

a perspective detail view of the bearing component according to fig. 46;

a longitudinal sectional view of the configuration according to fig. 46 and

a perspective exploded view of the plug component according to fig. 47.
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DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

According to fig. 1, a tibial trial insert system 1 is provided for use in a knee joint replacement
surgery. The tibial trial insert system 1 comprises a bearing component 100, a plate component
200, a spacing adjustment assembly 300 and a plurality of shims 500, 500’, 600, 700, 720, 740
(cf. figs. 7 to 15d), wherein fig. 1 only shows one exemplary shim 600 of said plurality of shims
500, 500’, 600, 700, 720, 740.

The bearing component 100 has a superior articulating surface 101, an opposing inferior
surface 102 and a peripheral wall 103 extending from the inferior surface 102 to the superior
articulating surface 101. The bearing component 100 further includes an anterior side 104, a
posterior side 105, a lateral side 106 and a medial side 107. The superior articulating surface
101 is configured to articulate with natural or prosthetic condyles of a distal femur and includes

a lateral articulating surface portion 108 and a medial articulating surface portion 109.

The plate component 200 has a superior surface 201, an opposing inferior fixation surface 202
and a peripheral wall 203 extending from the inferior fixation surface 202 to the superior surface
201. The plate component 200 further includes an anterior side 204, a posterior side 205, a
lateral side 206 and a medial side 207. The inferior fixation surface 202 is configured for direct

or indirect fastening to a proximal end of a tibia.

The spacing adjustment assembly 300 is configured to be arrangeable between the inferior
surface 102 of the bearing component 100 and the superior surface 201 of the plate component
200. The spacing adjustment assembly 300 comprises a superior connector element 301
configured to removably engage with the bearing component 100 and an inferior base element
302 configured to removably engage with the plate component 200. The spacing adjustment
assembly 300 further comprises a coupling arrangement 303, 304, 305, 306 movably coupling
the connector element 301 with the base element 302 in proximal/distal direction and to a
limited extent. In other words, the connector element 301 and the base element 302 are
movably and captively coupled to each other by means of the coupling arrangement 303, 304,
305, 306.

The spacing adjustment assembly 300 is intended for adjusting a relative proximal/distal
spacing between the bearing component 100 and the plate component 200. In other words, the
spacing adjustment assembly 300 is intended to position the superior articulating surface 101
and/or the bearing component 100 in different height levels relative to the plate component 200,

in particular relative to the inferior fixation surface 202. Such a spacing or height adjustment is
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required for trial reposition in knee joint replacement surgery. Said trial reposition is a preceding
operation step of the actual knee joint replacement, wherein sizes, dimensions and/or shapes of
the tibial and femoral implant components required for a functional replacement of the knee joint
are determined. This application related background of the tibial trial insert system 1 is well-
known to a person skilled in the art. Therefore, no further explanations are needed in that

respect.

With respect to said height and/or spacing adjustment, each shim 500, 500°, 600, 700, 720, 740
of said plurality of shims is configured to be slidable between an inferior surface 307 of the

connector element 301 and a superior surface 308 of the base element 302.

For that purpose, a single shim or a plurality of stacked shims can be inserted between the
inferior surface 307 and the superior surface 308. In other words, two or more of the plurality of
shims can be used in combination to provide for an additional spacing between the bearing

component 100 and the plate component 200.

For adjusting the proximal/distal spacing, the operating surgeon arranges the spacing
adjustment assembly 300 between the bearing component 100 and the plate component 200
and connects the connector element 301 and the base element 302 to the bearing component
100 and the plate component 200, respectively, in a manner described in more detail below.
The actual spacing adjustment is achieved by inserting at least one of the shims 500, 500°, 600,

700, 720, 740 between the inferior surface 307 and the superior surface 308.

The coupling arrangement 303, 304, 305, 306 forms a telescopic mechanism (fig. 2, 3) which is
extendable in proximal direction and retractable in distal direction. The telescopic mechanism is
configured to movably and captively couple the connector element 301 with the base element
302.

In the embodiment shown the telescopic mechanism comprises a first cylinder element 303, a
second cylinder element 304 and a third cylinder element 305. The first, second and third
cylinder elements 303, 304, 305 form a three-stage telescopic cylinder. In embodiments not
illustrated in the drawings, the telescopic mechanism comprises a different number of cylinder
elements, forming for example a two-, four-, five- or six-stage telescopic cylinder with an

according number of cylinder elements.



10

15

20

25

30

WO 2022/229028 PCT/EP2022/060720
-13 -

The first cylinder element 303 is slidably received in a bore 310 of the base element 302. The
second cylinder element 304 is slidably received in a bore 311 of the first cylinder element 303.

The third cylinder element 305 is slidably received in a bore 312 of the second cylinder element.

The bores 310, 311, 312 extend coaxially and in the proximal/distal direction. Moreover, the

bores 310, 311, 312 are configured as through-holes.

The first cylinder element 303 has a distal radial collar 313. The bore 310 of the base element
302 has a proximal radial collar (not specified in more detail). The radial distal collar 313 of the
first cylinder element 303 and the proximal radial collar of the bore 310 form an end-stop for
limiting proximal displacement of the first cylinder element 303 within the bore 310. For limiting
distal displacement, the coupling arrangement 303, 304, 305, 306 comprises a plug element
306. The plug element 306 forms a distal closure of the bore 310. In the illustrated embodiment
the plug element 306 has a disk-like form and is fitted within a recess 314 which is countersunk
in proximal direction into an inferior surface 315 of the base element 302. Moreover, the plug
element 306 is connected to the base element 302 by means of a weld connection (not

specified in more detail).

The second cylinder element 304 has a distal radial collar 316. The first cylinder element 303
has a proximal radial collar 317 (fig. 1). The distal radial collar 316 and the proximal radial collar
317 form an end-stop for limiting proximal displacement of the second cylinder element 304
within the bore 311. Distal displacement of the second cylinder element 304 is limited by means

of the plug element 306.

The third cylinder element 305 has a distal radial collar 318. The second cylinder element 304
has a proximal radial collar 319 (fig. 1). The distal radial collar 318 and the proximal radial collar
319 form an end-stop for limiting proximal displacement of the third cylinder element 305 within
the bore 312. Distal displacement of the third cylinder element 305 is limited by means of the
plug element 306. A proximal end 320 of the third cylinder element 305 is fixedly joined to the
inferior surface 307 of the connector element 301. In the illustrated embodiment, a welded
connection is provided for that purpose between a pin portion 321 towering from the proximal
end 320 in proximal direction and a pin hole 322 of the connector element 301. The pin hole
322 extends between the inferior surface 307 and a superior surface 323 of the connector

element 301.

As a result, the connector element 301 is movable yet captively coupled to the base element

302 by means of the coupling arrangement 303, 304, 305, 306.
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The telescopic mechanism is configured to prevent a relative rotation between the bearing
component 100 and the plate component 200 about a proximal/distal axis. To this end, the first,
second and third cylinder element 303, 304, 305 each have a rotationally asymmetrical cross-
section. The same holds for the bores 310, 311, 312. The rotationally asymmetrical cross-
sections prevent relative rotation between the first cylinder element 303 and the base element
302, between the second cylinder element 304 and the first cylinder element 303 as well as
between the third cylinder element 305 and the second cylinder element 304. In the illustrated
embodiment, the cylinder elements 303, 304, 305 and the bores 310, 311, 312 each comprise

an oval cross-section.

In the illustrated embodiment, the telescopic mechanism is extendable between 0 mm (fig. 20)
and 16 mm (fig. 7, 25).

For removable engagement with the connector element 301, the bearing component 100
comprises an engagement portion 110. The engagement portion 110 is countersunk into the
inferior surface 102 of the bearing component 100 in the proximal direction. In the embodiment
as illustrated, the engagement portion 110 is designed in the form of a dovetail guide. The latter
is plug-in connectable to the connector element 301 in anterior/posterior direction. In the
plugged-together state, relative movement between the connector element 301 and the bearing

component 100 is inhibited at least in proximal/distal direction and in medial/lateral direction.

The base element has a peripheral wall 324 extending between the inferior surface 315 and the
superior surface 308. Moreover, the base element has an anterior side 325, a posterior side
326, a lateral side 327, and a medial side 328. The peripheral wall 324 has an outer contour A.
For removable engagement with the base element 302, the plate component 200 has a
receiving recess 208 which is countersunk in the distal direction into the superior surface 201.
The receiving recess 208 has an inner contour A’ which is complementary to the outer contour
A of the base element 302. In a condition received in the receiving recess 208, the base
element 302 is restrained in anterior/posterior direction and lateral/medial direction. Such a

condition is illustrated in fig. 4.

In the embodiment as illustrated, the tibial trial insert system 1 comprises a set of different sized
plate components 200, 200’, 200” (fig. 26). The different sized plate components 200, 200,
200" differ with respect to the sizes of their receiving recesses 208, 208’, 208” and, thus, with
respect to the shapes and sizes of the inner contours A’, A'a, A’b. In embodiments not

illustrated in the drawings, the set comprises different numbers of different sized plate
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components, for example merely two or more than the depicted three, for example four or five,

different sized plate components.

In order to accommodate for the different sized plate components 200, 200°, 200", the tibial trial
insert system 1 can comprise an according set of different spacing adjustment assemblies
having different sized base elements. Each of the base elements is associated with one of the
plate components 200, 200, 200” and configured to removably engage with said plate
component. In other words, the set of different spacing adjustment assemblies has base
elements 302, 302’, 302” differing with respect to their size and/or shape. Said different base
elements 302, 302°, 302" are symbolized in fig. 4 by one and the same base element, for the

sake of brevity.

Alternatively, the tibial trial insert system 1 comprises at least one adapter element 400 that
allows using a single spacing adjustment assembly 300’ having a base element 302 for
different sized plate components (fig. 5, 6). The adapter element 400 has a superior surface
401, an opposing inferior surface 402 and a peripheral wall 403 extending between the inferior
surface 402 and the superior surface 401. In the embodiment as illustrated, the peripheral wall
403 has an outer contour A that is complementary to the inner receiving contour A’ of the plate
component 200. Moreover, the adapter element 400 has a receiving recess 404 which is
countersunk into the superior surface 401 in distal direction. The receiving recess 404 has an
inner contour B’ that is complementary to an outer contour B of the base element 302", In order
to accommodate for the set of different sized plate components 200, 200a, 200b, the tibial trial
insert system 1 can comprise a set of different sized adapter elements 400, 400°, 400” (fig. 6),
each of the adapter elements 400, 400°, 400” being associated with one of the plate
components 200, 200°, 200”. For the sake of brevity the different sized adapter elements 400,
400’, 400” are symbolized by means of one and the same adapter element within fig. 4. The
different sized adapter elements 400, 400°, 400” differ with respect to the size and/or shape of
their outer contours. Apart from that, the different adapter elements 400, 400’, 400" are

identical.

Figs. 36 to 41 show a further spacing adjustment assembly 300a. The spacing adjustment
assembly 300a can be considered as a variant of the spacing adjustment assembly 300. The
structural and functional features of the spacing adjustment assembly 300a are very similar to
the corresponding features of the spacing adjustment assembly 300. Therefore, to avoid
repetition, mainly the differences between the spacing adjustment assembly 300a and the
spacing adjustment assembly 300 are described. Elements and/or portions of the spacing

adjustment assembly 300a with identical or at least very similar structure and/or function are not
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described separately. Instead, reference is made to the disclosure of the spacing adjustment

assembly 300.

The spacing adjustment assembly 300a can be used instead of the spacing adjustment
assembly 300. The spacing adjustment assembly 300a comprises a superior connector element
301a configured to removably engage with the bearing component 100 and/or a bearing
component 100a (see, e.g., Fig. 41), which will be described in more detail below and can be
considered as a variant of the bearing component 100. The spacing adjustment assembly 300a
further comprises an inferior base element 302a configured to removably engage the plate
component 200. The spacing adjustment assembly 300a further comprises a coupling
arrangement 303a, movably coupling the connector element 301a with the base element 302a
in proximal/distal direction. The connector element 301a and the base element 302a are

movably and captively coupled to each other by means of the coupling arrangement 303a.

The coupling arrangement 303a forms a telescopic mechanism which is extendable in proximal
direction and retractable in distal direction. In contrast to the coupling arrangement 303, 304,
305, 306 of the spacing adjustment assembly 300, the coupling arrangement/telescopic
mechanism of the spacing adjustment assembly 300a comprises a single cylinder element
303a. Hence, the telescopic mechanism of the spacing adjustment assembly 300a has one

single stage.

The cylinder element 303a is slidably received in a bore 310a of the base element 302a. The

cylinder element 303a and the bore 310a extend coaxially in the proximal/distal direction.

The cylinder element 303a has a distal radial collar 313a. The bore 310a of the base element
302a has a proximal radial collar 314a (Fig. 39). The distal radial collar 313a of the cylinder
element 303a and the proximal radial collar 314a form an end-stop for limiting the proximal

displacement of the cylinder element 303a within the bore 310a.

The cylinder element 303a and the bore 310a each comprise a rectangular cross-section. The
rectangular cross-sections prevent a relative rotation between the cylinder element 303a and

the bore 310a and thus between the connector element 301a and the base element 302a.

The cylinder element 303a is fixedly joined to the connector element 301a. The connector
element 301a comprises a pinhole 322a. The cylinder element 303a comprises a pin portion
321a. The pin portion 321a towers from a proximal end of the cylinder element 303a and is

inserted into the pinhole 322a.
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In contrast to the spacing adjustment assembly 300, the spacing adjustment assembly 300a
comprises ball latches 390a for releasably locking the cylinder element 303a in a fully retracted
position relative to the base element 302a (see Fig. 40). The ball latches 390a each comprise a
cylindrical housing portion 392a and a ball portion 391a. The cylinder element 303a comprises
two receiving holes (not specified in more detail). The receiving holes oppose each other in
medial/lateral direction and are each configured for receiving one of the ball latches 390a. The
base element 302a comprises latching portions 393a opposing each other in medial/lateral
direction. The latching portions 393a are each configured to receive one of the ball portions
391a of the ball latches 390a.

In the fully retracted position (see Fig. 40), the cylinder element 303a is releasably latched with
the base element 302a by means of the ball latches 390a. The ball portions 391a are received
within the latching portions 393a. The ball portions 391a are each spring-loaded relative to the
corresponding housing portion 392a. Releasably latching the spacing adjustment assembly
300a in the fully retracted position makes the tibial trial insert system more compact and easier

to insert into the patient’s knee.

Pulling the bearing component 100a in proximal direction overrides the ball latches 390a.

Hence, the ball portions 391a leave the corresponding latching portion 393a.

For removable engagement with the connector element 301a, the bearing component 300a
(Figs. 40, 41) comprises an engagement portion 110a. The engagement portion 110a is
countersunk into an inferior surface 102a of the bearing component 100a in the proximal
direction. The engagement portion 110a comprises first rails 1101a and second rails 1102a (see
Fig. 43). The second rails 1102a oppose each other in medial/lateral direction and are
configured for form-fitting engagement with the connector element 310a. The purpose of the

first rails 1101a will be described below.

For improved engagement between the connector element 301a and the engagement portion
110a, the connector element 301a comprises a spring portion 380a. The spring portion 380a
serves as a fixture/stop for the bearing component 100a and prevents the bearing component
100a from unintended disengagement from the connector element 301a. The spring portion
380a is configured to generate an audible effect upon reaching a fully engaged state with the
engagement portion 110a. Said audible effect indicates a correct position and engagement of

the bearing component 100a.
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In contrast to the spacing adjustment assembly 300, the spacing adjustment assembly 300a is
extendable between 0 mm and 4 mm only. Hence, in comparison to the spacing adjustment
assembly 300, the spacing adjustment assembly 300a comprises a limited range of extension.
Said limited range is compensated by means of a set of different bearing components 100a,
100a’, 100a”. Said different bearing components 100a, 100a’, 100a” differ with respect to their
proximal/distal height and can be denoted as first bearing component 100a, second bearing
component 100a’ and third bearing component 100a”. The figures only show the first bearing
component 100a. The reference signs 100a’, 100a” in brackets in Fig. 41 refer to the second
and third bearing components, respectively. The first bearing component 100a has a
proximal/distal thickness of 10 mm. The second bearing component 100a’ has a proximal/distal
thickness of 14 mm. The third bearing component 100a” has a proximal/distal thickness of 22

mm.

For adjusting the height of the spacing adjustment assembly 300, the tibial trial insert system 1
comprises said plurality of shims, six shims 500, 500°, 600, 700, 720, 740 of the plurality of
shims being illustrated as an example with reference to fig. 7 to fig. 15d. The shims depicted in
fig. 7 to fig. 15d can also be referred to as first shim 500, second shim 600, third shim 700,
fourth shim 720 and fifth shim 740. The plurality of shims comprises at least one first shim 500,
one second shim 600, one third shim 700, one fourth shim 720 and one fifth shim 740.
Preferably, the plurality of shims comprises several first, second, third and fourth shims. Said
shims differ with respect to their thicknesses and comprise different matching portions and

different complementary matching portions:

The first shim 500 has a first thickness t1. The second shim 600 has a second thickness t2. The
third shim 700 has a third thickness t3. The fourth shim 720 has a fourth thickness t4. The fifth
shim 740 has a fifth thickness t5.

In the embodiment as illustrated, the second thickness {2 is twice the first thickness t1. The third
thickness t3 is twice the second thickness t2. In the present case, 1 mm is provided as the first
thickness t1. The second thickness t2 and the third thickness t3 are accordingly 2 mm and 4

mm, respectively. Moreover, the fourth thickness t4 is 6 mm and the fifth thickness t5 is 8 mm.

The embodiment as illustrated comprises is a further shim 500" having the same first thickness
t1 as the first shim 500. Since the first shim 500 and the further shim 500’ have the same
thickness, they can also be referred to as first shim of first type 500 and first shim of second
type 500°.
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In order to prevent a stacking of the shims in a non-defined stacking order, the shims comprise

said different matching portions and/or said different complementary matching portions:

The first shim 500 comprises a first matching portion 501. The first matching portion 501 is
disposed at an anterior side of the first shim 500. The first matching portion 501 is configured for
matched fitting with a complementary matching portion 329 of the connector element 301
(fig. 2). The complementary matching portion 329 is disposed at the inferior surface 307 of the

connector element 301 and forms a slot for receiving the first matching portion 501.

The further shim 500’ comprises a further matching portion 501°. The further matching portion
501’ is disposed at an anterior side of the second shim 500" and configured for matched fitting
with a first complementary matching portion 502 of the first shim 500. The first complementary

matching portion 502 forms a slot for receiving the further matching portion 501°.

The size and shape of the first matching portion and the further matching portion ensures that
the first shim 500 can only be used in a first position, i.e. directly underneath the connector
element 301. Correspondingly the further shim 500’ can only be inserted into a second position,

i.e. directly underneath the first shim 500.

The second shim 600 has a second matching portion 601 and the third shim 700 has a third
matching portion 701. In the embodiment as illustrated, the second and third shim 600, 700 both
have two matching portions. Each of the matching portions 601, 701 forms a protrusion
protruding from a superior surface of the according shim. The second shim 600 can be used in
a second position underneath the first shim 500. Alternatively, the second shim 600 can be
used in a third position underneath the further shim (i.e., the first shim of second type) 500’, the
latter being positioned underneath the first shim 500. Alternatively, the second shim 600 can be
used in a first position directly underneath the connector element 301. In the second position
the second matching portions 601 are fitted matching with recesses 503, which are countersunk
into an inferior surface of the first shim 500 in proximal direction (fig. 9). In the third position the
second matching portions 601 are fitted matching with medial and lateral sides 503’ of the
further shim 500°’. Moreover, the second matching portions 601 can be matched with second
complementary matching portions 602 of another second shim 600 (fig. 13) or with third
complementary matching portions 702 of the third shim (fig. 15). The second and third
complementary matching portions 602, 702 each are in the form of a recess, which is

countersunk into the inferior surface of the respective shim in proximal direction.

The third shim 700 can be positioned just like the second shim 600.
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The same holds analogously with respect to design and/or function of the fourth shim 720 and
the fifth shim 740: The fourth shim 720 comprises fourth matching portions 721 and fourth
complementary matching portions 722. The fifth shim 740 comprises fifth matching portion 741
and complementary fifth matching portions 742. Using one of the fourth and/or fifth shims 720,
740 helps the operating surgeon to avoid lengthy stacking procedures for achieving a desired
thickness. The different design of the afore-mentioned matching portions and complementary
matching portions prevents stacking orders of the shims that do not correspond to the
proximal/distal heights, i.e., thicknesses, available on the permanent prosthesis. In other words,
well-defined stacking orders have to be respected to set up the different thicknesses. It is the
different shape and/or size of the matching and complementary matching portions that helps the

operating surgeon to stay within said stacking orders.

Figs. 20 to 25 depict different configurations of the tibial trial insert system 1 with different
adjustments of the relative proximal distal spacing between the bearing component 100 and the
plate component 200. In other words, the tibial trial insert system 1 is shown in different

configurations having different overall heights.

A first configuration (fig. 20) has a first height. To achieve the first height, none of the shims
500, 500’, 600, 700, 720, 740 has to be used. Solely the spacing adjustment assembly 300 is
disposed between the inferior surface of the bearing component 100 and the superior surface of

the plate component 200.

A second configuration (fig. 21) has a second height. The second height is achieved using a
single first shim 500. The first shim 500 is positioned directly underneath the connector element

301, i.e., in the first position.

A third configuration (fig. 22) has a third height. The third height is achieved using one first shim
500 and one further shim 500°. The first shim 500 is in the first position. The further shim 500’ is

in the second position directly underneath the first shim 500.

Alternatively, the third height as depicted in fig. 22 can also be achieved by using a single
second shim 600 in the first position (fig. 23). The configuration depicted in fig. 23 can also be

denoted as fourth configuration.

A fifth configuration (fig. 24) has a fifth height. The fifth height is achieved using one first shim
500 in the first position, one further shim 500’ in the second position and one second shim 600

in the third position.
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A sixth configuration (fig. 7, 25) has a sixth height. The sixth height is achieved using one first
shim 500 in the first position, one further shim 500’ in the second position, three second shims
600 in the third, fourth and fifth position and two third shims 700 in the sixth and seventh

position.

In the first configuration the telescopic mechanism is completely retracted in distal direction (fig.
20). In the configuration depicted in fig. 7 and fig. 25 the telescopic mechanism is completely
extended in proximal direction, preventing the operating surgeon from sliding further shims
between the plate component 200 and the bearing component 100, thereby setting a height that

is not available on the final implants and/or prostheses.

In order to prevent an unintended removal from, e.g., one of the above-mentioned
configurations each of the shims 500, 500°, 600, 700, 720, 740 comprises a spring-loaded
latching portion R. Each of the latching portions R is configured for releasable form- and/or
force-fitting connection with a complementary latching portion R’ of the spacing adjustment
assembly 300. The latching portions R and the complementary latching portion R form a
releasable latching connection Q (fig. 15e). Said latching connection Q helps to avoid an
unintended removal of the according shim, e.g., the third shim 600 as depicted in fig. 15e.
Moreover, the latching connection Q mechanically stabilizes the shims in their stacked

configuration and thereby the whole tibial trial insert system 1.

In the embodiment as illustrated each of the latching portions R comprises two spring elements
S in the form of an elongated beam spring. The spring elements S each comprise a latching
protrusions P for latching interaction with the complementary latching portion R’. The spring
elements S are elastically deformable to generate said spring load onto the respective latching
protrusion P. The protrusions P are disposed at an end portion of the respective spring element
S.

In the embodiment as illustrated the complementary latching portion R’ is a portion of the base
element 302 and disposed on and/or in an outer wall of a boss section 350, wherein the boss
section 350 of the base element 302 also comprises the cylindrical bore 310. The
complementary latching portion R’ comprises two latching recesses P’. Each of the latching

recesses P’ is configured for receiving one of the latching protrusions P.

Figs. 27 and 28 show a further shim 600a. The shim 600a according to figs. 27 and 28 a can be
considered as a variant of the second shim 600 shown in fig. 1. The structural and functional

features of the shim 600a are very similar to the corresponding features of the shim 600.
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Therefore, to avoid repetition, mainly the differences between the shim 600a and the shim 600
are described. Elements and/or portions of the shim 600a with identical or at least very similar
structure and/or function are not described separately. Instead, reference is made to the

disclosure of the shim 600a.

The shim depicted in Figs. 27 and 28 is intended for adjusting the height of the spacing
adjustment assembly 300a according to Figs. 36 to 41. In accordance with the shims illustrated
in Figs. 8 to 15d, the shim 600a comprises matching portions 601a. The matching portions 601a
are in the form of a protrusion protruding from a superior surface of the shim 600a. Further in
accordance with said shims depicted in Figs. 7 to 15d, the shim 600a comprises complementary
matching portions 602a, which are countersunk into an inferior surface of the shim 600a. The
complementary matching portions 602a are configured for matched fitting with matching
portions 601a’ of a further shim 600a’ (see Figs. 29 to 34).

In contrast to the matching portions of the shims depicted in Figs. 7 to 15d, the matching
portions 601a of the shim 600a are non-parallel to each other. Both matching portions 601a
extend mainly in anterior/posterior direction. However, the matching portions 601a are inclined
towards each other in anterior direction and/or are inclined away from each other in posterior
direction. The same holds mutatis mutandis for the complementary matching portions 602a.
Said inclination or angle between the matching portions 601a and the complementary matching
portions 602a allow for a greater amplitude of insertion along a transverse plane, facilitating the
insertion of the shims into the spacing adjustment assembly 300a. With reference to Figs. 29 to
34 and put in other words, it is not necessary to insert the further shim 600a’ exactly in parallel
to the shim 600a. Instead, the angled and/or inclined matching portions 601a, 601a’ and

complementary matching portions 602a, 602a’ allow for a deviation from the parallel orientation.

The shim 600a comprises a lateral side 603a and a medial side 604a. In contrast to the shims
depicted in Figs. 7 to 15d, said sides 603a, 604a extend in parallel and/or are straight. As a
consequence, a medial/lateral dimension of the shim 600a is smaller in comparison to the
corresponding dimension of the shims depicted in Figs. 7 to 15d. The smaller medial/lateral
dimension of the shim 600a helps to avoid conflicts with the soft tissue of the patient during the

insertion of the shim 600a.

In order to prevent an unintended removal of the shim 600a from the spacing adjustment
assembly 300a, the shim 600a comprises a spring-loaded latching portion Ra. The spacing
adjustment assembly 300a, in particular the base element 302a, comprises a complementary

latching portion Ra’. The latching portion Ra and the complementary latching portion Ra’ form a
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releasable latching connection (see Fig. 35). Said latching connection helps to avoid an

unintended removal of the shim 600a and stabilizes the entire tibial trial insert system.

In accordance with the shims depicted in Figs. 7 to 15d, the latching portion Ra comprises two
spring elements Sa in the form of an elongated beam spring. The spring elements Sa each
comprise a latching protrusion Pa for latching interaction with the complementary latching
portion Ra’. The latching protrusions Pa interact with latching recesses Pa’ of the base element
302a.

In contrast to the shims depicted in Figs. 7 to 15d, the spring elements Sa are non-parallel. Both
spring elements Sa mainly extend in anterior/posterior direction. However, the spring elements
Sa are inclined towards each other in anterior direction and/or are inclined away from each
other in posterior direction. The inventors have found, that the parallel and/or straight
extensions of the spring elements of the shims depicted in Figs. 7 to 15d can — hypothetically —
reduce their life duration. The inclined and/or angled design of the spring elements Sa helps to

avoid such issues.

In the embodiment as illustrated, the trial insert system 1 further comprises a shim handling
instrument 800 having an instrument shaft 820 and a coupling mechanism 840 (figs. 16, 17, 18).
The instrument shaft 820 is extended between a proximal end 821 and a distal end 822. The

coupling mechanism 840 is disposed at the distal end 822.

The coupling mechanism 840 is configured to releasably couple to an anterior coupling portion
C of each of the plurality of shims 500, 500’, 600, 700, 720, 740 (figs. 8 to 15d). The coupling
mechanism 840 comprises a coupling finger 841. The coupling finger 841 extends in
proximal/distal direction (fig. 18, 19) and is spring-loaded by means of at least one spring
element 842 in medial/lateral direction. In the embodiment as illustrated, the coupling
mechanism 840 comprises two spring elements 842 that act on the coupling finger 841. The
coupling portions C each comprise an L-shaped coupling slot L for positively receiving the
coupling finger 841. The L-shaped coupling slots L each extend in anterior/posterior and
medial/lateral direction. The anterior coupling portions C and the L-shaped coupling slots L have

an identical shape and/or size for each shim.

The coupling mechanism 840 further comprises a housing 845 in which the coupling finger 841
is mounted movable in medial/lateral direction. Also the spring elements 842 are mounted within

the housing 845. The housing 845 is mounted within a cavity 824 disposed distally at the
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instrument shaft 820. The instrument shaft 820 and the housing 845 have pin holes 823, 824 for
fixing the housing 845 within the mounting cavity 824.

In the embodiment as illustrated, the housing 845 has a distal coupling protrusion 846. The
coupling portions C of the shims are each configured to form-fittingly receive the coupling

protrusion 846.

Fig. 19 illustrates an exemplary handling of a third shim 700 by means of the shim handling
instrument 800. For coupling the third shim 700 with the shim handling instrument 800, the
coupling protrusion 846 is inserted into the coupling portion C in anterior/posterior direction with
respect to the situation depicted in fig. 19. Before inserting the coupling protrusion 846 into the
coupling portion C, the operating surgeon manually moves the coupling finger 841 in lateral
direction by means of pressing a button 847. In the embodiment as illustrated, the button 847 is
integral with the coupling finger 841 and, thus, spring-loaded in lateral direction. Having pressed
the button 847, the coupling finger 841 can enter the L-shaped coupling slot L. When
depressing the button 847, the spring elements 842 push the coupling finger 841 in lateral
direction, whereby the coupling finger 841 enters the medial/lateral portion of the L-shaped
coupling slot L. In this position the third shim 700 is securely coupled with the shim handling

instrument 800.

A decoupling of the third shim 700 is achieved in kinematically reverse order.

Moreover, it is important to observe that insertion of a shim of the plurality of shims 500, 500’,
600, 700, 720, 740 is possible in the last position only, i.e. directly above the base element 302
as depicted in fig. 19. This is due to the specific design of the shims 500, 500°, 600, 700, 720,
740 and/or their matching portions and complementary matching portions. Put in other words it

is not possible to insert a shim between two other shims.

Figs. 42 to 45 show a further handling instrument 800a. The handling instrument 800a can be
considered as a variant of the handling instrument 800 according to figs. 16 to 19. The structural
and/or functional features of the handling instrument 800a are very similar to the corresponding
features of the handling instrument 800. Therefore, to avoid repetition, mainly the differences
between the handling instrument 800a and the handling instrument 800 are described.
Elements and/or portions of the handling instrument 800a with identical or at least very similar
structure and/or function are not described separately. Instead, reference is made to the

handling instrument 800.
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In accordance with the handling instrument 800, the handling instrument 800a comprises an
instrument shaft 820a and a coupling mechanism 840a. The instrument shaft 820a is extended
between a proximal end 821a and a distal end 822a, wherein the coupling mechanism 840a is
disposed at the distal end 822a.

In contrast to the coupling mechanism 840 of the handling instrument 800, the coupling
mechanism 840a is configured to releasably couple to an anterior coupling portion Ca of the
shim 600a (see Figs. 27, 28) and to the engagement portion 110a of the bearing component
100a. Hence, the handling instrument 800a allows to handle shims/the shim 600a as well as the

bearing component 100a (100a’, 100a”).

The coupling mechanism 840a comprises a housing 840a, a coupling finger 841a, a coupling

protrusion 846a, a spring element 842a, a release button 847a and a pivot axis 848a.

The release button 847a is pivotable about the pivot axis 848a and spring-loaded by means of
the spring element 842a. A distal end of the release button 847a forms the coupling finger 841a.
The coupling finger 841a is movable in proximal/distal direction by means of a pivotable
movement of the release button 847a. The coupling finger 841a is configured for form-fitting

engagement with a coupling slot La of the shim 600a.

The coupling protrusion 846a protrudes from a distal end of the housing 845a and is configured
for releasable coupling with the engagement portion 110a of the bearing component 100a, in

particular, with the first rails 1101a (see Fig. 43).

Fig. 43 illustrates an exemplary handling of the bearing component 100a by means of the
handling instrument 800a. For handling the bearing component 100a, the coupling protrusion
846a is inserted into the engagement portion 100a in posterior direction. The coupling
protrusion 846a is form-fittingly received within the first rails 1101a. The coupling finger 841a
engages with a coupling geometry of the engagement portion 110a (not depicted in the figures).

This coupling takes place without pressing the release button 847a.

Fig. 45 illustrates an exemplary handling of the shim 600a by means of the handling instrument
800a. For coupling the handling instrument 800a with the shim 600a, the coupling protrusion
846a is inserted into the coupling portion Ca. When reaching a fully inserted position, the
coupling finger 841a is pressed into the coupling slot La by means of the spring force of the

spring element 842a.
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A decoupling of the handling instrument 800a from the bearing component 100a and the shim
600a is achieved in kinematically reverse order, respectively, and by pressing the release
button 847a. Hence, in contrast to the handling instrument 800, the handling instrument 800a
allows a coupling without pressing the button 847a. The release button 847a is only needed for

the decoupling of the handling instrument 800a.

Figs. 46 shows the further bearing component 100a together with a plug component 900a. The
bearing component 100a can be considered as a variant of the bearing component 100
according to, for example, figs. 1 and 20 to 26. The structural and/or functional features of the
bearing component 100a are very similar to the corresponding features of the bearing
component 100. Therefore, to avoid repetition, mainly the differences between the bearing
component 100a and the bearing component 100 are described. Elements and/or portions of
the bearing component 100a with identical or at least very similar structure and/or function are

not described separately. Instead, reference is made to the bearing component 100.

The bearing component 100a has a superior articulating surface 101a, an opposing inferior
surface 102a and a peripheral wall 103a extending from the inferior surface 102a to the superior
articulating surface 101a. The bearing component 100a further includes an anterior side 104a, a
posterior side 105a, a lateral side 106a and a medial side 107a. The superior articulating
surface 101a includes a lateral articulating surface portion 108a and a medial articulating

surface portion 109a.

In the configuration shown in Fig. 46, the plug component 900a is detachably attached to the
bearing component 100a. Attaching the plug 900a to the bearing component 100a allows the
surgeon to change from one type of surgical procedure to another. In the configuration
according to Fig. 46, the bearing component 100a together with the plug component 900a can

be used for different surgical procedures.

Attaching and/or detaching the plug component 900a allows to surgeon to quickly change from
one type of surgical procedure to another without having to disassemble the bearing component
100a from the spacing adjustment assembly 300a. This saves time during surgery. Moreover,

there are less parts to store and/or to clean.

As shown in Fig. 48, the bearing component 100a comprises an attaching portion 111a
configured for detachable attachment of the plug component 900a. The attaching portion 111a

comprises a flat attaching surface 1111a, an anterior coupling recess 1112a and a posterior
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coupling recess 1113a. The attaching surface 1111a is countersunk into the superior

articulation surface 101a in distal direction.

The plug component 900a comprises a plug body 901a and an attaching mechanism 902a. The

plug body 901a defines the form, size and/or shape of the plug component 900a.

The attaching mechanism 902a comprises an attachment element 903a, a fastening pin 904a
and a ball latch 905a.

The attachment element 903a comprises a cylindrical portion 9031a, a hook portion 9032a, a

first receiving recess 9033a and a second receiving recess 9034a.

The cylindrical portion 9031a is engaged with an inner cavity 9011a of the plug body 901a. The
first receiving recess 9033a is configured to receive the ball latch 905a. The second receiving
recess 9034a is configured to receive the fastening pin 904a. The hook portion 9032a is
configured to hook into the posterior receiving recess 1113a. The ball latch 905a comprises a
housing portion 9052a and a ball portion 9051a. The housing portion 9052a is received in the
first receiving recess 9033a. The ball portion 9051a interacts with the anterior receiving recess
1112a.

The attachment element 903a is coupled to the plug body 901a by means of the cylindrical

portion 9031a and the fastening pin 904a.

For attaching the plug component 900a to the bearing component 100a, the surgeon grips the
plug component 900a and inserts the hook portion 9032a into the posterior receiving recess
1113a. Pushing the plug component 900a downwards onto the attaching surface 1111a latches
the ball latch 905a with the anterior receiving recess 1112a. Detachment of the plug component

900a is achieved in kinematically reverse order.
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Claims

Tibial trial insert system (1), comprising:

a bearing component (100, 100a) having a superior articulating surface (101, 101a) and

an inferior surface (102, 102a);

a plate component (200) having a superior surface (201) and an inferior fixation surface
(202);

a spacing adjustment assembly (300, 300a) configured to be arrangeable between the
inferior surface (102, 102a) of the bearing component (100, 100a) and the superior
surface (201) of the plate component (200), the spacing adjustment assembly (300,
300a) having at least one superior connector element (301, 301a) configured to
removably engage with the bearing component (100, 100a), at least one inferior base
element (302, 302a) configured to removably engage with the plate component (200),
and having a coupling arrangement (303, 304, 305, 306; 303a) movably coupling the
connector element (301, 301a) with the base element (302, 302a) in proximal/distal

direction and to a limited extent;

a plurality of shims (500, 500’, 600, 600a, 700, 720, 740), each shim (500, 500’, 600,
600a, 700, 720, 740) configured to be slidable between an inferior surface (307, 307a) of
the connector element (301, 301a) and a superior surface (308, 308a) of the base
element (302, 302a) to adjust a proximal/distal height of the spacing adjustment
assembly (300, 300a), in order to thereby adjust a relative proximal/distal spacing

between the bearing component (100, 100a) and the plate component (200).

Tibial trial insert system (1) according to claim 1, characterized in that the coupling
arrangement forms a telescopic mechanism which is extendable in proximal direction
and retractable in distal direction and comprises at least one cylinder element (303,
303a), the at least one cylinder element (303, 303a) slidably received in a bore (310,
310a) of the base element (302, 302a).

Tibial trial insert system (1) according to claim 2, characterized in that the telescopic
mechanism comprises at least a first cylinder element (303) and a second cylinder
element (304), wherein the first cylinder element (303) is slidably received in the bore

(310) of the base element (302), wherein the second cylinder element (304) is slidably
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received in a bore (311) of the first cylinder element (303), and wherein the second
cylinder element (304) is at least indirectly connected to the inferior surface (307) of the

connector element (301).

Tibial trial insert system (1) according to claim 2 or 3, characterized in that the first
cylinder element (303, 303a) and/or the second cylinder element (304) has a rotationally
asymmetrical, preferably oval or rectangular, cross-section, in order to thereby prevent a

rotation about a proximal/distal axis.

Tibial trial insert system (1) according to any of claims 2 to 4, characterized in that the
telescopic mechanism is extendable between 0 mm and 16 mm, preferably between O

mm and 4 mm, inclusive.

Tibial trial insert system (1) according to any of the preceding claims, further comprising
a set of different sized plate components (200, 200°, 200”) and a set of different sized
adapter elements (400, 400, 400”), each of the adapter elements (400, 400°, 400™)
being associated with one of the plate components (200, 200°, 200”) and configured to
removably engage with one of the plate components (200, 200’, 200”) and with the base

element (302, 302a) of the spacing adjustment assembly (300, 300a).

Tibial trial insert system (1) according to any of claims 1 to 5, further comprising a set of
different sized plate components (200, 200°, 200’) and a set of different spacing
adjustment assemblies having different sized base elements (302, 302’, 302°), each of
the base elements (302, 302’, 302”) being associated with one of the plate components
(200, 200, 200”) and configured to removably engage with the one of the plate
components (200, 200°, 200™).

Tibial trial insert system (1) according to any of the preceding claims, characterized in
that the plurality of shims (500, 500°, 600, 600a, 700, 720, 740) can be stacked one
above another and comprises different shims having different thicknesses (t1, t2, t3, t4,
t5) and different matching portions (501, 501°, 601, 601a, 701, 721, 741), each of the
matching portions (501, 501°, 601, 601a, 701, 721, 741) being configured for matching
with a different complementary matching portion of the plurality of shims (500, 500°, 600,
600a, 700, 720, 740) and/or the spacing adjustment assembly (300, 300a), in order to
thereby prevent a stacking of the plurality of shims (500, 500°, 600, 600a, 700, 720, 740)

in a non-defined stacking order.
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Tibial trial insert system (1) according to claim 8, characterized in that the different shims
of the plurality of shims (500, 500’, 600, 600a, 700, 720, 740) each comprise a spring-
loaded latching portion (R, Ra), each of the latching portions (R, Ra) being configured for
releasable form- and/or force-fitting connection with a complementary latching portion

(R’, Ra’) of the spacing adjustment assembly (300, 300a).

Tibial trial insert system (1) according to claim 8 or 9, characterized in that the different

thicknesses (11, t2, t3, t4, t5) range between 1 mm and 8 mm, inclusive.

Tibial trial insert system (1) according to any of the preceding claims, characterized in
that the plurality of shims (500, 500°, 600, 600a, 700, 720, 740) comprises at least one
first shim (500, 500°) having a first thickness (1), preferably of 1 mm, at least one
second shim (600, 600a) having a second thickness (12), preferably of 2 mm, at least
one third shim (700) having a third thickness (t3), preferably of 4 mm, at least one fourth
shim (720) having a fourth thickness (t4), preferably 6 mm, and at least one fifth shim
(740) having a fifth thickness (t5), preferably 8 mm.

Tibial trial insert system (1) according to any of the preceding claims, further comprising
a shim handling instrument (800, 800a) having an instrument shaft (820, 820a) and a
coupling mechanism (840, 840a) distally disposed on the instrument shaft (820, 820a),
the coupling mechanism (840, 840a) being configured to releasably couple to an anterior
coupling portion (C, Ca) of each of the plurality of shims (500, 500’, 600, 600a, 700, 720,
740).

Tibial trial insert system (1) according to claim 12, wherein the coupling mechanism
(840) comprises a coupling finger (841) extending in proximal/distal direction and being
spring-loaded in medial/lateral direction, and wherein the coupling portions (C) each
comprise an L-shaped coupling slot (L) for positively receiving the coupling finger (841),
the L-shaped coupling slot (L) extending in anterior/posterior and medial/lateral direction.
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