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(57) ABSTRACT 

The ?gures shoW a cernentable shaft prosthesis (1) compris 
ing a centering apparatus (2) of plastic Which can be pushed 
on at its distal shaft end (3) and which forms a cavity (4) to 
the distal shaft end BetWeen the distal shaft end (3) and 
the centering apparatus (2) there exists a clamping connec 
tion Which enables a deeper sinking in of the shaft end into 
the cavity in the distal direction. The clamping connection is 
achieved by a spigot (7) Which is formed on at the centering 
apparatus (2) in the cavity (4) and Which protrudes in into a 
conical bore (5) of the shaft end (3) in the proximal 
direction. 
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CEMENTABLE SHAFT PROSTHESIS 

[0001] The invention relates to a cementable shaft pros 
thesis comprising a centering apparatus of plastic Which can 
be pushed on at its distal shaft end and Which forms a cavity 
to the distal shaft end, With a conical clamping connection 
existing betWeen distal shaft end and the centering apparatus 
Which permits a deeper sinking in of the distal shaft end into 
the cavity in the distal direction. 

[0002] A centering apparatus for the distal end of a 
cementable prosthesis shaft Which can be pushed onto the 
distal end and forms a cavity for the distal end in order that 
the distal end can sink in deeper into the cavity to avoid 
?ssures in the hardened cement is shoWn in patent applica 
tion GB-A-2 104 391. Plastics such as polyethylene are used 
as the material for the centering apparatus. 

[0003] This proposed embodiment has the disadvantage 
that the distal end, Which is formed conically, must be 
machined to Within very narroW tolerances in its outer 
contour in order to ensure a clamping in the axial direction 
and a subsequent slipping When the axial force increases. 
This kind of clamping at the same time causes such a strong 
sealing action that a ventilation bore at the loWest point of 
the cavity is proposed. A further disadvantage consists in 
that thick shaft ends, Which Would be desirable for obtaining 
a uniformly thin cement jacket in the marroW chamber 
cavity, have large surface portions With a relatively large half 
cone angle of the surface to the shaft axis in the distal region. 
If a clamping With guide surfaces Which lie closely in 
contact is provided in this region, large axial forces and ring 
stresses arise at a cement pouch Which surrounds the shaft 
and the centering apparatus after the hardening of the bone 
cement due to the relatively large half cone angle in the 
event that the shaft sinks in further into the cavity. 

[0004] The object of the invention is to improve the 
prosthesis and the centering apparatus in this regard. This is 
achieved in accordance With the independent claim 1 in that 
the distal shaft end has a conical bore in the proximal 
direction in Which a spigot Which is formed on at the 
centering apparatus in the cavity forms the clamping con 
nection. 

[0005] The invention has the advantage that the outer 
contour of the distal prosthesis end has no guiding function 
any longer and that the cavity of the centering apparatus can 
be held Without cement through a Weak line contact betWeen 
its proximal circumferential edge and the surface of the 
shaft. A further advantage consists in the reliability of the 
clamping and positioning of the centering apparatus on the 
spigot, since the cone angle can be chosen freely and since 
a conical bore can be economically produced in the distal 
shaft end to Within narroW tolerances. 

[0006] Advantageous further developments of the inven 
tion result from the subordinate claims 2 to 10. 

[0007] In the manufacture of the centering apparatus in an 
injection molding tool particularly narroW pairing tolerances 
result in the clamping region betWeen the spigot and the 
conical bore, since the geometry of the spigot is likeWise 
produced as a bore due to the shape inversion in the injection 
mold. The manufacture and the monitoring of the tolerances 
are thus simpler at both parts, shaft end and centering 
apparatus. 
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[0008] The half cone angle of the conical bore can be 
chosen betWeen 05° and 25° depending on the material of 
the shaft and the centering apparatus and in accordance With 
the geometry of the spigot. In the case of a metallic shaft and 
a centering apparatus of plastic, for example of PMMA 
(polymethyl methyl acrylate), the half cone angle can lie 
betWeen 1.2° and 1.6°. 

[0009] If the spigot has tWo stages With different diameters 
and the graduation in relation to the axial distance is chosen 
such that it coincides With the half cone angle of the conical 
bore, then tWo axially spaced guiding and clamping Zones 
arise during the pushing on of the centering apparatus Which 
oppose a resistance force F in the axial direction correspond 
ing to the friction and to the half cone angle betWeen the 
conical bore and the spigot Which increases over-propor 
tionally With increasing dipping in of the shaft tip. A dipping 
in is practically possible only because the stages of the 
spigot deform radially inWardly. If the spacing of the stages 
is chosen such that at ?rst only one stage is contiguous at the 
conical bore and if this stage can be more easily deformed 
radially, because for example it is formed of only a feW ribs, 
then at ?rst only a slight axial resistance force arises in the 
pushing on of the centering apparatus, Which only increases 
much more strongly When the second stage is also radially 
inWardly deformed during the further dipping in of the distal 
shaft tip. This means that during the pushing on the centering 
apparatus holds itself on the shaft tip and develops a 
noticeable resistance When the centering apparatus has 
reached a predetermined position aligned With its spigot. 
The prosthesis shaft can then be introduced With the cen 
tering apparatus into a marroW chamber of a tubular bone 
Which is ?lled With bone cement and is guided at its distal 
end by at least three ?ns of the centering apparatus. 

[0010] The desired position of the centering apparatus is 
signalled in an even more marked Way during the pushing on 
if the conical bore has a run-in cone With a someWhat larger 
half cone angle and the second stage is contiguous at this 
steeper cone and must ?rst be radially deformed at this 
steeper cone for the further penetration into the conical bore. 
The cavity in the centering apparatus and the axial resistance 
force are dimensioned such that the distal shaft end can later 
dip in into the centering apparatus by several millimeters 
after the pushing on and cementing in Without the jacket of 
the centering apparatus, Which is enclosed by the bone 
cement, experiencing impermissible forces in the axial 
direction. 

[0011] In a femur shaft prosthesis it is advantageous due to 
the medially lying femur head When in the introduction of 
the shaft in the marroW chamber cavity the centering appa 
ratus supports the shaft toWards the lateral by a ?n. For this 
reason it is furthermore advantageous When a rotational 
securing Which is independent of the dipping in depth and 
Which permits a pushing on of the centering apparatus only 
When a ?n is oriented laterally is provided betWeen the shaft 
tip and the centering apparatus in the cavity. When the 
prefabricated centering apparatus itself consists of PMMA, 
a homogeneous cement pouch With the bone cement results 
after the cementing in of the prosthesis Which permits a later 
sinking in of the shaft, Without impermissible stresses aris 
ing in the cement pouch in the region of the distal shaft tip. 

[0012] In the folloWing the invention Will be described 
With reference to exemplary embodiments. ShoWn are: 
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[0013] FIG. 1 schematically, a vieW of a femur shaft 
prosthesis With a centering apparatus; 

[0014] FIG. 2 schematically an enlarged section of the 
shaft end of FIG. 1 With the centering apparatus; 

[0015] FIG. 3 schematically a plan vieW of the centering 
apparatus of FIG. 2; 

[0016] FIG. 4 schematically, greatly enlarged and eXag 
gerated in the angles, a section of a spigot at the beginning 
of the lying in contact in a conical bore; 

[0017] FIG. 5 schematically, the arrangement of FIG. 4 at 
the beginning of the lying in contact of a second stage in the 
conical bore; 

[0018] FIG. 6 schematically, the arrangement of FIG. 5 
on further introduction of the spigot; 

[0019] FIG. 7 schematically, a further arrangement as in 
FIG. 2 in Which the second stage ?rst lies in contact at a 
run-in cone; 

[0020] FIG. 8 schematically, a graph of the resistance 
force in the aXial direction during the pressing in of a spigot; 
and 

[0021] FIG. 9 schematically, an arrangement analogous to 
FIG. 5 in Which the second stage lies as the ?rst of the tWo 
in contact in the conical bore With a point P3. 

[0022] The ?gures shoW a cementable shaft prosthesis 1 
comprising a centering apparatus 2 of plastic Which can be 
pushed on at its distal shaft end 3 and Which forms a cavity 
4 to the distal shaft end 3. BetWeen the distal shaft end 3 and 
the centering apparatus 2 there eXists a clamping connection 
Which enables a deeper sinking in of the shaft end into the 
cavity in the distal direction. The clamping connection is 
achieved by a spigot 7 Which is formed on at the centering 
apparatus 2 in the cavity 4 and Which protrudes in into a 
conical bore 5 of the shaft end 3 in the proximal direction. 

[0023] In the ?gures identical reference symbols are used 
for identical function features. 

[0024] In FIG. 1 a femur shaft prosthesis 1 is provided at 
its distal shaft end 3 With a centering apparatus 2 Which can 
be pushed on. The femur bone 21 is provided in its marroW 
chamber cavity 25 With a marroW chamber blocking 20 
Which seals against bone cement 19 Which is ?lled in in 
liquid form. The prosthesis 1 and the centering apparatus are 
loWered together into the liquid bone cement 19 until a 
predetermined penetration depth has been reached. During 
the loWering the distal shaft end 3 is centered Within the 
marroW chamber cavity 25 by ?ns 22, 24. In this, one ?n 24 
is oriented toWards the lateral. 

[0025] The centering apparatus 2 in FIGS. 2 and 3 has 
With its upper edge 26 only a Weak line contact With the shaft 
end 3 in order to prevent an intrusion of liquid bone cement. 
The actual ?xing takes place through a spigot 7 Which is 
formed on in a cavity 4 at the centering apparatus 2 and 
Which is clamped in a conical bore 5 Which is provided in the 
proximal direction at the shaft end 3. For a metal shaft for 
example a conical bore 5 With a half cone angle 8 of 1.43° 
is provided. The spigot has a ?rst stage With attached ribs 16, 
17, 18 Which are limited in the unstressed state to a diameter 
10 Which lies someWhat beloW the diameter 12 of a folloW 
ing second stage 11. The position of the spigot 7 in FIG. 2 
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corresponds to a desired pushing on position, in Which the 
ribs 16, 17, 18 are already radially inWardly deformed to 
such an eXtent that a desired clamping force against draWing 
out is achieved. At the same time the second stage 11 is 
centered With its slightly larger diameter in a run-in cone 30 
of the conical bore 5 and forms an additional and easily 
noticeable resistance against the further penetration of the 
spigot 7. Only at a substantially greater aXial force of the 
shaft end 3 is the second stage 11 also radially inWardly 
deformed and the shaft end 3 can dip in deeper into the 
cavity 4 of the centering apparatus 2 against a predetermined 
resistance force. The cavity 4 and the conical bore 5 are 
dimensioned such that the shaft can dip in by a further 
several millimeters into the centering apparatus 2 against a 
higher resistance after the pushing on of the centering 
apparatus 2. This “jump” in the resistance has the advantage 
that the centering apparatus 2 is not pushed further onto the 
shaft during the guiding and loWering of the prosthesis shaft 
1 in the liquid bone cement 19. In order to be able to place 
the centering apparatus on only When a ?n 24 is oriented 
laterally, a recessed surface 27 Which ends in a nose 32 is 
provided parallel to the shaft aXis 31 at the shaft end 3. For 
this the centering apparatus has a suitable guiding surface 28 
in the cavity 4 Which prevents rotation. An arrangement is 
shoWn in FIGS. 4, 5, 6 in Which the run-in cone 30 

[0026] does not contribute With its half cone angle 29 to 
the increase in the resistance force F in the aXial direction. 
During the pushing on of the spigot 7, the ?rst stage 9 With 
a point P1 at diameter 10 of the rib 17 ?rst makes contact 
With the conical bore 5, Whereas the aXial distance 14 for a 
point P2 With diameter 12 of the second stage 11 is dimen 
sioned such that the point P2 does not yet make contact With 
the conical bore 5. During the continuation of the pushing on 
movement the ribs 17 are radially inWardly deformed at 
point P1 and there arises a clamping and guiding Zone 13 
(FIG. 5) With a Weakly increasing clamping force. Only 
When the second stage 11, Which opposes a substantially 
greater resistance, is contiguous at the conical bore is a 
desired position for the pushing on achieved. The resistance 
force in the aXial direction is so great that the shaft 1 and the 
centering apparatus are not pushed further together by the 
centering apparatus during the loWering of the shaft and its 
guide. In FIG. 6 the shaft 3 has moved in against a greater 
resistance force F into the cavity 4, With the resistance force 
F being dimensioned such that no impermissible tension 
stresses in the aXial direction are produced by the centering 
apparatus 2 at the cement pouch 19 Which surrounds it. 

[0027] In FIG. 7, analogously to FIG. 5, the state at the 
end of the pushing on of the centering apparatus is shoWn. 
The spigot 7 has already been deformed at its ?rst stage 9 at 
points P1‘ and forms clamping and guiding Zones 13, 
Whereas points P2‘ of the second stage 11 lie in contact at the 
run-in cone 30 With half cone angle 29. In the short steeper 
cone section, Which must be passed through by the point P2‘ 
until it lies in contact on the conical bore 5 With half cone 
angle 8, a jump 33 in the resistance force F takes place. A 
reliable aXial positioning in the pushing on of the centering 
apparatus also lies in this region. 

[0028] FIG. 8 shoWs a graph in Which the resistance force 
F is plotted against a distance S in the aXial direction. For an 
arrangement in accordance With FIG. 5 a steeper rise of the 
resistance force F takes place With the additional engage 
ment of point P2. For an arrangement in accordance With 
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FIG. 7, Which corresponds to a characteristic curve in 
broken lines, a jump 33 in the force rise at ?rst takes place 
With the additional engagement of a point P2‘, and is 
followed by a steeper rise. 

[0029] FIG. 9 shoWs a further arrangement in Which at 
?rst the second stage 11, Which is provided With ribs 17, 
comes With a point P3 into engagement With the conical bore 
5, Whereas the ?rst stage With a point P 4 still has a clearance 
to the conical bore 5. During the continuation of the placing 
on, in this case the rib 17 is ?rst inWardly deformed in order 
to clamp the spigot 7. Only When the point P4 lies in contact 
at the conical bore 5 is a bend With steeper rise of the 
resistance force F produced in a continuation of the move 
rnent. Quite generally the magnitude of the aXial resistance 
force can be de?ned by the shaping or, respectively, through 
the contour, the diameters 10, 12 and the aXial spacing 14 of 
the tWo stages 9, 11, which determine their yielding in the 
radial direction, and through the siZe of the half 
cone angle 8. 

1. Cernentable shaft prosthesis comprising a centering 
apparatus (2) of plastic Which can be pushed on at its distal 
shaft end (3) and which forms a cavity (4) to the distal shaft 
end (3), With a conical clarnping connection (6) existing 
betWeen distal shaft end (3) and the centering apparatus (2) 
which permits a deeper sinking in of the distal shaft end (3) 
into the cavity (4) in the distal direction, characteriZed in that 
the distal shaft end (3) has a conical bore (5) in the proximal 
direction in Which a spigot (7) Which is formed on at the 
centering apparatus (2) in the cavity (4) forms the clamping 
connection 

2. Shaft prosthesis comprising a centering apparatus in 
accordance with claim 1, characteriZed in that the centering 
apparatus (2) is manufactured as an injection molded part 
using an injection molding tool. 

3. Shaft prosthesis comprising a centering apparatus in 
accordance With any one of the claims 1 or 2, characteriZed 
in that the conical bore (5) has a half cone angle (8) betWeen 
0.5 and 25°. 
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4. Shaft prosthesis comprising a centering apparatus in 
accordance with claim 3, characteriZed in that the conical 
bore (5) has a half cone angle (8) betWeen 1.2° and 1.6°. 

5. Shaft prosthesis comprising a centering apparatus in 
accordance With any one of the claim 1 to 4, characteriZed 
in that the spigot (7) has a ?rst stage (9) at Which a second 
stage (11) With a greater diameter (12) adjoins in order to 
produce tWo clarnping and guiding Zones (13, 15) With an 
aXial spacing (14) at the spigot 

6. Shaft prosthesis comprising a centering apparatus in 
accordance with claim 5, characteriZed in that the ?rst stage 
(9) is formed of a plurality of projecting ribs (16, 17, 18) 
Which oppose a loWer resistance to their radial deforrnation 
than the second stage (11). 

7. Shaft prosthesis comprising a centering apparatus in 
accordance With any one of the claims 1-6, characteriZed in 
that the possible sinking in depth of the shaft (3) amounts to 
more than 1 mm after the pushing on and clarnping of the 
centering apparatus 

8. Shaft prosthesis comprising a centering apparatus in 
accordance With any one of the claims 1-7, characteriZed in 
that the centering apparatus has at least three centering ?ns 
(22, 23, 24) in order to make the shaft (3) alignable during 
the insertion into a rnarroW charnber cavity (25) to the Walls 
of the latter. 

9. Shaft prosthesis comprising a centering apparatus in 
accordance with claim 8 for a fernur shaft, characteriZed in 
that one ?n (24) can be oriented toWards the lateral in that 
a form ?tted rotational securing (27, 28) is additionally in 
engagement betWeen the shaft end (3) and the centering 
apparatus (2) Within the cavity 

10. Shaft prosthesis comprising a centering apparatus in 
accordance With any one of the claims 1 to 9, characteriZed 
in that the centering apparatus consists of PMMA. 


