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(57) ABSTRACT 

An endoprosthesis for replacing the ankle joint includes a 
_ lower component Which is con?gured to be connected to the 

(21) Appl' NO" 10/567,580 ankle bone, an upper component Which is con?gured to be 
(22) PCT Filed: Aug 27, 2003 connected to the shin bone, and an intermediate part Which 

forms a slide joint both With the loWer and upper compo 
(86) PCT NO; pCT/EP03/09489 nents. The intermediate part, Which is Wedge-shaped in 

sagittal section, is provided in order to compensate for 
§ 371(c)(1), anatomical or surgical irregularities. The upper component 
(2), (4) Date; Feb, 8, 2006 can also be Wedge-shaped in frontal or sagittal section. 
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ANKLE-JOINT ENDOPROSTHESIS 

[0001] To replace the ankle joint, an endoprosthesis is 
known comprising a component to be connected to the ankle 
bone, a component to be connected to the shin bone, and an 
intermediate part (DE-U-88 12 806, brochure “LINK 
S.T.A.R. Totale Sprunggelenk-prothese Kofoed] from 
the company Waldemar Link (GmbH & Co.), Hamburg). 
The ankle bone component and the intermediate part interact 
via slide surfaces Which permit ?exion and extension in the 
sagittal plane. The shin bone component and the interme 
diate part form interacting slide surfaces Which permit a 
rotation about the vertical axis. They can be of a plane 
design in order to permit compensating movements in the 
AP direction and LM direction. Stabilization is afforded by 
the natural ligament apparatus. 

[0002] In the knoWn prosthesis, the top and bottom slide 
surfaces of the intermediate part are oriented parallel to one 
another in the frontal plane because the prosthetic replace 
ment of the joint is not intended to result in a change in 
direction. HoWever, it has been found that, after surgery, the 
collateral and medial ligaments of the joint often have 
different tensioning, Which can cause problems. This may be 
due to irregularities of the anatomy or to the fact that the 
operating surgeon has chosen an unfavorable orientation of 
the resection surface provided on the shin bone for connec 
tion to the prosthesis. 

[0003] The object of the invention is to avoid or alleviate 
an imbalance betWeen, on the one hand, the anatomical or 
surgical circumstances and, on the other hand, the prosthe 
sis. 

[0004] The solution according to the invention lies in the 
features of claim 1 and those of claim 5. Accordingly, the 
intermediate part and/or the shin bone component are of a 
Wedge-shaped design. If the operating surgeon ?nds that the 
ligament tension is different if a normal prosthesis is used, 
he can compensate for this by using corrective components 
Which have a Wedge shape in the frontal plane. The thicker 
side of the Wedge-shaped corrective plate is arranged on that 
side on Which the ligament tension Would be inadequate if 
normal components Were used. If he ?nds that the tibial 
resection surface is not perpendicular to the tibial direction 
or if he Wishes, for other reasons, that the prosthesis planes 
do not extend perpendicular With respect to the axis of the 
tibia, he can also use corrective components Whose Wedge 
shape lies in the sagittal plane. If the operating surgeon 
Wishes that the loWer slide surface of the upper component 
has a de?ned orientation With respect to the tibial direction 
or the direction of loading, he Will generally use a shin bone 
component designed as corrective component. If, by con 
trast, the orientation of the tibial resection surface is correct 
and the aim is to take account of the anatomy of the foot, he 
Will prefer an intermediate part designed as corrective 
component. 

[0005] The present patent does not relate to the Wedge 
shaped design of the intermediate part in the frontal plane 
since this is the subject matter of the earlier, not prior 
published patent application PCT/EP02/02573. 

[0006] Determining that the upper component is Wedge 
shaped does not in practice cause any difficulties since both 
its top connection surface and also its bottom slide surface 
are plane or substantially plane. Comparison With the nor 
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mal intermediate parts is decisive in determining any Wedge 
shape of the intermediate part in the sagittal plane. More 
over, it is not only simple to determine the direction of the 
approximately plane top slide surface of the intermediate 
part, but also the overall orientation of the bottom slide 
surface. An intermediate part is Wedge-shaped, Within the 
meaning of the present invention, in the sagittal plane When 
it becomes thicker anteriorly or posteriorly compared to the 
normal intermediate part. 

[0007] A Wedge shape in the sagittal plane can, in the 
context of the present invention, be combined With a Wedge 
shape in the frontal plane. HoWever, the Wedge shape can 
occur in the sagittal or frontal plane also Without a Wedge 
shape in the frontal or sagittal plane. 

[0008] The Wedge angle is expediently betWeen 1° and 
16°, preferably betWeen 3° and 8°. 

[0009] To ensure that the orientation of the Wedge shape of 
the intermediate part cannot be altered by rotation of the 
intermediate part about the vertical axis, its orientation is 
expediently forcibly ?xed by Way of the ankle bone or the 
shin bone, by means of the interacting slide surface pairs 
being designed accordingly in a manner Which de?nes a 
direction (for example cylindrically). The joint betWeen the 
ankle bone and the intermediate part is particularly suitable 
for this purpose. 

[0010] To ensure that the operating surgeon can choose 
betWeen different Wedge angles, he must have access to 
several different corrective components for each prosthesis. 
To reduce the costs associated With this, it is expedient to 
design the corrective components as simply as possible. It 
may therefore be expedient for them to be made up of an 
unchanging standard part and of a Wedge part. The standard 
part is provided in only one con?guration. Only the Wedge 
parts need to be provided in different variants. This applies 
in particular if the upper component is used as corrective 
component and the standard part forms the means necessary 
for securing to the shin bone. 

[0011] The invention is explained in greater detail beloW 
With reference to the draWing Which depicts advantageous 
illustrative embodiments and in Which: 

[0012] FIG. 1 shoWs a sagittal section through a joint ?tted 
With the prosthesis, 

[0013] FIG. 2 shoWs the prosthesis in a perspective vieW 
and opened out, 

[0014] FIG. 3 shoWs a perspective vieW of the arrange 
ment of the implanted upper and loWer prosthesis compo 
nents before the intermediate part is inserted, 

[0015] FIG. 4 shoWs a frontal section through an upper 
corrective component, 

[0016] FIG. 5 shoWs a sagittal section through an upper 
corrective component, 

[0017] FIG. 6 shoWs a sagittal section through a corrective 
intermediate part, and 

[0018] FIG. 7 shoWs an upper corrective component 
Which is designed in tWo parts. 

[0019] The prosthesis comprising the upper component 3, 
the loWer component 4 and the intermediate part 5 is to be 
arranged betWeen the shin bone 1 and the ankle bone 2. The 
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upper component 3 has a plate-shaped part 6 Whose bottom 
face 7 forms a plane slide surface. Projections 8 are used for 
securing it in corresponding resection recesses 9 in the shin 
bone 1. 

[0020] The loWer component 4 forms a convexly curved 
slide surface 10 Which can be designed cylindrically or 
conically. It carries a rib 11 Which lies in the direction of the 
relative movement of the intermediate part during ?exion 
and extension movement. The loWer component additionally 
has lateral facets 12 for interaction With corresponding slide 
surfaces of the shin bone 1 and of the calf bone 13. 

[0021] The intermediate part 5 has a plane top face 15 
matching the slide surface 7, and a bottom slide surface 16 
Which is designed to complement the slide surface 10 of the 
loWer component 4. It includes a groove 17 for receiving the 
rib 11. In this Way, the intermediate part 5 is guided laterally 
in relation to the loWer component 4. It is alloWed only 
?exion and extension movements. 

[0022] The upper and loWer components 3 and 4 are 
expediently made of metal, and the intermediate part 5 of a 
plastic that promotes sliding, for example polyethylene. 
HoWever, other materials With suf?cient strength and slid 
ability can also be used, for example ceramic. 

[0023] On account of the complementary shape of the 
slide surfaces 10 and 16, and by the rib 11 interacting With 
the groove 17, the intermediate part 5 is nonrotatable about 
the vertical axis in relation to the ankle-joint component 4. 
Its orientation is thus ?xed by that of the loWer component. 
While the embodiment shoWn completely rules out rotation 
movements of this kind betWeen the loWer component and 
the intermediate part about the vertical axis, con?gurations 
are also conceivable in Which these are permitted Within 
predetermined limits or are merely inhibited by the design of 
the slide surfaces or are not ruled out. 

[0024] The above explanation With reference to FIGS. 1 
through 3 applies both to designs With normal components 
and also to designs With corrective components. 

[0025] FIGS. 4 through 6 shoW examples of corrective 
components. FIG. 4 shoWs a frontal vieW of an upper 
component 3 designed as corrective component. Near the 
edge 20 appearing on the left in the draWing, it is thicker 
than at the opposite edge. The component is designed 
symmetrically in relation to its frontal midplane, such that 
the thickened side 20 may lie on the lateral side or medial 
side of the joint, depending on the choice made by the 
operating surgeon. 

[0026] FIG. 5 shoWs a sagittal section through the upper 
component 3. It is thickened in a Wedge shape at the end 21 
appearing on the left in the draWing. The top face of this 
component is symmetrical in relation to the frontal plane. 
Therefore, the thickened end can be arranged anteriorly or 
posteriorly in the joint, depending on the choice made by the 
operating surgeon. The Wedge angle 22 betWeen the top 
securing surface 23 and the loWer slide surface 7 is of the 
order of magnitude of 5° in both examples. 

[0027] FIG. 6 shoWs a sagittal section through a corrective 
intermediate part 5. Its bottom face 16 designed as slide 
surface has an overall orientation extending approximately 
parallel to the auxiliary line 24 Which has been draWn in 
order to illustrate the Wedge angle 19 near the top slide 
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surface 15. In this case it is assumed that the line 24 in the 
normal intermediate parts extends parallel to the overall 
direction of the bottom face 16. The critical factor in 
determining a Wedge shape of the intermediate part is 
alWays the comparison With the normal components of the 
prosthetic system. 

[0028] It is not necessary for a correction to be restricted 
in each case to just one component. Instead, corrective 
components can be used both for the upper component and 
also for the intermediate part. This possibility is shoWn in 
FIG. 1. 

[0029] As soon as the operating surgeon has implanted the 
loWer component 4, he can use suitable instruments to 
determine Whether, When the collateral ligaments are ten 
sioned, the resection surface 25 of the shin bone has a 
normal extension relative to the loWer component 4 or 
Whether a correction is necessary. In the latter case, he 
decides Whether a corrective component needs to be selected 
for the upper component or the intermediate part or for both 
and he decides hoW pronounced the respective Wedge shape 
needs to be and in What direction it should lie. A corre 
sponding measurement is also still possible When the upper 
component 3 has been ?tted. Thereafter, it is possible to 
decide Whether a corrective component is to be used as 
intermediate part. 

[0030] FIG. 7 illustrates the composition of the upper 
component 3 made up of a standard part 25 and a Wedge part 
26. Since the standard part 25 forms the securing members 
8, the Wedge part 26, of Which several examples With 
varying Wedge angles are made available, can be made 
correspondingly simpler. The tWo parts can be connected to 
one another in any desired and knoWn manner. For example, 
they can be screWed together. They can also be provided 
With complementary projections and recesses engaging in 
one another, making it possible to join the tWo parts together 
Without any great effort. 

1. An endoprosthesis for replacing an ankle joint, com 
prising: 

a loWer component Which is con?gured to be connected to 
an ankle bone (2) and Which forms a top slide surface, 

an upper component Which forms a bottom slide surface 
and Which has an upper connection surface for con 
nection to a resection surface of a shin bone, and 

an intermediate part Which has tWo slide surfaces inter 
acting With the top and bottom slide surfaces of the 
upper and loWer components, 

Wherein the upper component is Wedge-shaped in a fron 
tal or sagittal section betWeen its bottom slide surface 
and its top connection surface or the intermediate part 
is Wedge-shaped in a sagittal section betWeen its slide 
surfaces. 

2. The endoprosthesis as claimed in claim 1, Wherein the 
interacting slide surfaces on the loWer component and the 
intermediate part interact substantially nonrotatably With 
respect to a vertical axis of the endoprosthesis. 

3. The endoprosthesis as claimed in claim 1, Wherein the 
interacting slide surfaces on the upper component and the 
intermediate part interact rotatably With respect to a vertical 
axis of the endoprosthesis. 
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4. The endoprosthesis as claimed in claim 1, 2 or 3, 
wherein the upper component and the intermediate part have 
a Wedge angle of betWeen 1° and 16°. 

5. The endoprosthesis as claimed in claim 1, 2 or 3, 
Wherein the Wedge-shaped component comprises a Wedge 
part having a varying Wedge angle and a standard part. 

6. A system of endoprostheses for replacing the ankle 
joint, comprising a plurality of sets of endoprostheses each 
set comprising: 

a loWer component Which is con?gured to be connected to 
an ankle bone and comprises a top slide surface, 

an upper component Which comprises a bottom slide 
surface and a connection surface con?gured for con 
nection to a resection surface of a shin bone, and 

an intermediate part Which comprises tWo slide surfaces 
con?gured for interacting With the top and bottom slide 
surfaces of the upper and loWer components, 
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the system comprising sets of normal upper components 
and normal intermediate parts Whose top and bottom 
faces are substantially parallel and sets of either cor 
rective components Which are con?gured for exchange 
for the normal upper components and Which are Wedge 
shaped in their sagittal or frontal planes betWeen their 
top and bottom faces or corrective intermediate parts 
Which are con?gured for exchange for the normal 
intermediate parts and Which, betWeen their top faces 
and the overall course of the bottom faces, are Wedge 
shaped in the sagittal plane as compared to the normal 
intermediate parts. 

7. The endoprosthesis as claimed in claim 4, Wherein the 
Wedge-shaped component comprises a Wedge part having a 
varying Wedge angle and a standard part. 

8. The endoprosthesis as claimed in claim 1, 2 or 3, 
Wherein the upper component and the intermediate part have 
a Wedge angle of betWeen 3° and 8°. 

* * * * * 


