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[57] ABSTRACT 

An endoprosthetic ankle joint comprises a tibial com 
ponent and talar component de?ning respective con 
cave and convex surfaces of substantially complemen 
tary, open-ended, generally cylindrical form for mu 
tual articulatory bearing engagement. These surfaces 
are preferably more precisely cylindrical, but may 
have curvature in the axial direction for added stabil 
ity. Fixation is effected with gap-?lling cement be 
tween the bones and low relief con?gurations pro 
vided on the components" remotely from their bearing 
surfaces. 

5 Claims, 12 Drawing Figures 
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ENDOSPHOSTHETIC ANKLE JOINT DEVICES 

This invention concerns prosthetic devices and. more 
particularly, articulatory endoprosthetic bone joint de 
vices. ' - 

While such devices have been proposed for a number 
of different bone joints, none appears to have been pro 
posed for the ankle joint. Indeed, when the natural ar 
ticular function of the ankle jointis beyond repair, the 
currently normal treatment is that of fusion of the joint. 
An object of the present invention is to improve this 

last situation by the provision of an endoprosthetic 
ankle joint which provides articulation similar to that 
of the natural joint. 

In a more general aspect the relevant device com 
prises: a tibial component and a talar component; said 
tibial component de?ning a concave surface of revolu 
tion of open-ended generally cylindrical form; said 
talar component de?ning a convex surface of revolu 
tion substantially complementary to said concave sur 
face for mutual articulatory bearing engagement there 
with; and said components being adapted, remotely 
from said surfaces, for respective securement to the 
tibia and talus. 

In a presently preferred form of the proposed device, 
the bearing surfaces are cylindrical and the securement 
adaption involves the provision of low-relief formations 
on each component. Use of this preferred form of de 
vice involves suitable excavation of the tibia and talus 
to receive the tibial component in the tibia with the lon 
gitudinal axis of the component extending between the 
tibial medial malleolus and the ?bular lateral malleolus, 
and to receive the talar component in a similarly orien 
tated contiguous position in the talus. These dispositi 
ons of the components and the associated bones form 
a mortise-like structure similar to that of the natural 
joint and also having a similar articular function. The 
components are secured in these dispositions with the 
use of acrylic or equivalent gap-?lling cement and the 
low-relief formations assist in this by providing a key 
for the cement. 

In order to provide a fuller understanding of the in 
vention, the same will now be described, by way of ex 
ample, with reference to the accompanying drawings, 
in which: 
FIGS. 1, 2 and 3 illustrate the tibial component of the 

initially developed embodiment of the invention in re 
spective underneath plan views and mutually orthogo 
nal side elevations, 
FIGS. 4, 5 and 6 similarly illustrate the associated 

talar component of this initial embodiment, 
FIGS. 7, 8 and 9 illustrate the tibial component of a 

further developed embodiment of the invention in re 
spective underneath plan views and mutually orthogo 
nal side elevations, and 
FIGS. I0, 11 and 12 similarly illustrate the associated 

talar component of this further embodiment. 
The tibial component of FIGS. 1 to 3 is denoted gen 

erally at 10 and comprises a main body in the form of 
a square platform 11 having one major surface 12 con 
cavely dished to provide a part-circular cylindrical 
bearing surface with its longitudinal axial direction par 
allel to one opposed pair of sides of the platform and 
with circular arcuate cross-sectional pro?le. The other 
major surface 13 of the platform 11 has a subsidiary 
platform 14 which is also of square form, with a side 
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2 
length of abouthalf that of platform 11 and projecting 
centrally therefrom, and has undercut sides. 
The associated talar component of FIGS. 4 to 6 is de 

noted generally at 20 and is, in most respects, essen 
tially the same as the tibial component in comprising a 
main body platform 21 with one major surface 22 serv 
ing as a part-circular-cylindrical bearing surface, and 
the other major surface 23 having an undercut subsid 
iary platform 24 extending integrally therefrom. How 
ever, a principal difference from the tibial component 
is that the bearing surface is convexly formed to be 
complementary with that of the tibial component. 
Another difference between the two components lies 

in the fact that it was preferred to make the tibial com 
ponent of metal, suitably an appropriate quality stain 
less steel, and the talar component of plastics material, 
such as high density polyethylene. Such a choice of ma 
terials was considered advantageous in affording the 
low friction characteristics of a metal/plastics material 
combination, while allocating the use of metal, with its 
lower susceptibility to wear, to the concavely dished 
tibial component so that this component need not re 
quire undue penetration into the bone simply for the 
purpose of providing a satisfactory component thick 
ness. 

Securement of the components of FIGS. 1 to 6 is ef 
fected in the manner described hereinbefore, it being 
understood that the undercut subsidiary platforms l3 
and 24 provide the relevant low relief structures for this 
purpose. 

It remains to note in respect of the components, that 
the bearing surfaces 12 and 22 should, of course, be of 
like curvature, and they should preferably be of such 
circumferential extent as to provide an angular range 
of mutual articulation of the same order as that in the 
natural joint, namely, 50°—70°. In a prototype of this in 
itial embodiment each of the main bodies 11 and 21 is 
substantially 1 inch square, and the radii of curvature 
of the surfaces 12 and 22 are substantially thirteen 
sixteenths inch. 
Turning to the further developed embodiment of 

FIGS. 7 to 12, the tibial component is denoted gener 
ally at 30 and comprises a main, square platform body 
31, with one major surface de?ning a part-circular 
cylindrical concave bearing surface 32 extending paral 
lel to one opposed pair of sides of the body 31, and with 
the other major surface 33 provided with a relatively 
low relief con?guration. This component will be seen 
to be similar to that of FIGS. 1 to 3 except for the relief 
configuration. In this case the configuration comprises 

‘ a stud 34 projecting from the surface 33 adjacent to 
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and midway along one periphery thereof parallel to the 
axial direction of the surface 32. In addition, this con 
?guration comprises the provision of four bores 35 ex 
tending partway into the body 31 in respective corner 
regions of the surface 33. ' 
The associated talar component is denoted generally 

at 40 and comprises a main, rectangular platform body 
41, with one major surface de?ning a part-circular 
cylindrical convex bearing surface 42 extending paral 
lel to the shorter opposed pair of sides of the body 41, 
and with the other major surface 43 provided with a 
relatively low relief configuration. The radius of curva 
ture of the surface 42 is equal to that of surface 32 so 
that these surfaces are complementary for mutual artic 
ulatory bearing engagement about a common axis of 
revolution for the relevant surfaces. This arrangement 
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is similar to that of the initial embodiment, but a differ 
ence arises in that the bodies 31 and 41 are respectively 
square and rectangular, surface 42 of the latter having 
greater extent in the direction of revolution, but similar 
axial extent, compared to surface 32 of the former. The 
greater extent in question allows mutual articulation 
between the components to occur over a requisite an 
gular range while maintaining the whole of the surface 
32 engaged with surface 42. This is advantageous in 
that the area of bearing engagement is substantially 
constant throughout articulation to spread the bearing 
load and reduce wear. At the same time, it is now pre 
ferred that the talar component be made of metal, and 
the tibial component be made of plastics material, 
whereby there are no exposed “edges’” of metal in 
volved in the mutual articulatory engagement, and this 
is desirable to further reduce possible wear and also the 
risk of pain in the event that a metal edge should bear 
movably and directly against the bone. 
The low relief configuration of the talar component 

40 comprises a stud 44 projecting from the surface 43 
adjacent and midway along one of the axial peripheries, 
and two bores 44 extending partway into the body 41 
from respective locations as shown in FIG. 10. 

In practice, the surgical procedure preferably in 
volves the use of a template and drill to provide bores 
into the prepared bone sites, the locations of which 
bores coincide with the positions the studs 34, 44 and 
bores 35, 45 are to assume. Cement is then applied to 
the sites and the studs 34, 44 entered into their corre 
sponding bone bores to locate the components 

I whereby cement enters the then aligned component 
and remaining bone bores. This procedure effectively 

‘provides opposed cementrstems extending into the 
components and bones. 
While the invention has been described with refer 

ence to the illustrated embodiments, it is not intended 
to be limited thereby and can take other forms within 
the ambit of the appendant claims. For example, the 
bearing surfaces ‘need not necessarily be cylindrical, 
but may have complementary curvature in their axial 
directions to provide enhanced lateral stability in the 
prosthesis. Also, other forms of low relief structures 
can be employed. 
A further possibility for modi?cation arises from the 

discussion of possible risk of pain above. This risk is 
thought to arise with direct engagement between a 
bone and a relatively movable component, particularly 
if the component is metal and if the bone has deterio 
rated as can be the case with one malleolus in an ankle 
joint requiring a prosthesis. It may be appropriate 
therefore to provide at least one malleolar component 
to serve as a buffer between the talar component and 
one or both of the malleoli. Thus, there may be two 
separate malleolar components for separate ?xation to 
respective malleoli, or just one such component. Alter 
natively, such components may be provided as integral 
extensions of a plastics material tibial component to be 
cut off or not as appropriate to the situation at hand. 
We claim: 
1. An endoprosthetic ankle joint device comprising: 
a tibial component in the general form ofa ?rst rect 
angular block having one side grooved to de?ne a 
concave surface of substantially part-circular cylin 
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drical shape, said concave surface opening at its 
longitudinal ends into two opposed sides of said 
?rst block serially adjacent said one side, and the 
side of said first block opposite said one side being 
provided with a low relief configuration; and 

a talar component in the general form of a second 
rectangular block having three serially-adjacent 
sides'cut away to de?ne a convex surface of sub 
stantially part-circular cylindrical shape comple 
mentary to and in mutual articulatory bearing en 
gagement with said concave surface, and the side 
of said second block opposite said convex surface 
being provided with a low relief con?guration. 

2. A device according to claim 1 wherein said ?rst 
block is substantially square in plan view relative to 
said concave surface, and said second block is rectan 
gular in plan view relative to said convex surface, said 
second block plan view having similar width to and 
greater length than said ?rst block, with the circular 
curve of said convex surface cylindrical shape extend 
ing in the length direction of said second block. 

3. A device according to claim 2 wherein said‘?rst 
and second blocks are respectively of plastics material 
and metal. 

4. A device according to claim 1 wherein each of said 
low relief con?gurations comprises a plurality of reces 
'ses and a stud projecting from the sides including said. 
low relief con?gurations. 

5. The use of an endoprosthetic bone joint device in 
cluding: 

a first component in the form of an open-ended 
trough de?ning a concave inner surface of substan 
tially part-cylindrical shape with a circular arcuate 
cross-sectional pro?le, and de?ning an outer sur 
face having a rear surface portion which is located 
remotely from said concave surface and is provided 
with a low relief con?guration; and a second com 
ponent of roller form de?ning a convex outer sur~ 
face portion of substantially part-cylindrical shape 
with a circular arcuate cross-sectional profile, 
which convex surface is generally complementary 
to said concave surface for engagement therein in 
mutual articulatory relation, and defining a rear 
surface portion which is located remotely from said 
convex surface and provided with a relieved con 
?guration; 

said use comprising: 
replacing the articular function of the tibial-talar 
ankle joint by exposing said joint, resecting the 
tibia between the tibial medial malleolus and the 
?bular lateral malleolus, connecting said ?rst 
component to the resected part of the tibia by 
way of the respective rear surface portion and 
with the longitudinal direction of said concave 
surface extending from one to the other of said 
malleoli, resecting the talus, connecting said sec 
ond component to the resected talus by way of 
the respective rear surface portion and with the 
longitudinal direction of said convex surface ex 
tending parallel to that of said concave surface, 
and closing said joint to engage said components 
in said articulatory relation. 

* * * * ‘l1 


