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' HIP JOINT PitosTHEsls` 

Background rof the Invention 
The present invention relates generally to a» surgical 

prosthesis, and more particularly to a hip joint prosthe 
sis. . , 

There are instances where a hip joint prosthesis is re 
quired, for instance in the event of destruction of the 
ball ofthe hip joint which may be the result of arthrosis. 
Hip joints for this purpose are already known. The 
problem with the prior-art constructions is primarily 

e the manner in which they must be anchored in the fe 
mur. Most commonly used heretofore has been a 
method involving the cementing of a portion of the arti 
ficial hip joint into the channel of the femur. lt is known 
to use a special cement for, this purpose," namely 
methylmentharcrylate.Unfortunately, when this ce 
ment hardens after having been applied, it tends to de 
velop a not inconsìderable amount of heat. This, in 
turn, can be dangerous in the particular area in which 
a hip joint prosthesis-which is, after all, the articula 
tion betwe§§1.„_th9 femur and the .iiuwminate _bene  
must be installed and which could lead to damage to 
the bone substance and to adjacent tissue. For this rea 
son, special complicated measures must be taken by 
the surgeon to cool and thus protect the bone sub 
stance and the adjacent tissue during the liberation of 
heat resulting from hardening of the aforementioned 
cement. ' t ` ' . 

This is evidently highly undesirable, and a further dis 
advantage is added to this prior-art approach, namely 
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An additional object of the invention is to provide 

such> a hip joint prosthesis which affords a uniform 
pressure distribution upon the femur, so as to protect 
the bone material as much as possible against damage 
and to prevent shifting of the prosthesis into the bone 
under simultaneous destruction of the bone substance. 

ln keeping with the above objects and with others 
which will become apparent hereafter, one feature of 
the invention resides in a hip joint prosthesis, which, 
brief'ly stated, comprises first means including a ball' 
shaped portion which is to form part of the hip joint, 
and a second portion which is to ̀ be inserted into the 
human femur and extends from the first portion. Sec 
ond means is provided for anchoring the second por 
tion in the femur, and this second means comprises an 
elongated expander rod insertable through the second 

l portion and into the femur longitudinally thereof, a row 
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the fact that the constant stresses to which‘the artificial ‘ 
hip joint will be exposed after installation, lead to a 
loosening of the cemented-’in portion of the joint-and v 
to a constant if slow sliding of the joint deeper into the 
femur. The prior art has attempted to avoid this, or at 
least to reduce it, by providing at the junction of the 
ballshaped portion of the prosthesis and of the portion 
which is inserted into the channel of the femur an abut 
ment surface which provides anabutment for the pros 
thesis against the corticalis of the femur. However, in 
the long run this also is not sufficient to prevent the un 
desired shifting of the prosthesis with reference to the 
femur, so that over a period of timek the bone becomes 
damaged. Of course, when this takes place, the pros 
thesis becomes unuseable. Aside from the fact that this 
would at the very least involve a further operation to 
insert another prosthesis, there exists the danger that 
the femur may have become damaged to such an extent 
that it is incapable of supporting another prosthesis. 

SUMMARY OF THE INVENTION 
lt is, accordingly, a general object‘of the present in- 

vention to overcome the disadvantages of the prior art. 

More particularly, it is an object of the present inven 
tion to provide animproved hip joint prosthesis which 
avoids the aforementioned disadvantages. 'e 

Still more particularly, it is an object of the invention 
to provide such an improved hip joint prosthesis which 
can be readily inserted and anchored in the femur with 
out any difficulties. < , l . 

Another object of the invention is to provide such a 
hip joint prosthesis which can also be readily removed, 
for instance in the event of infection. , 
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of tubular expansion elements each surrounding the 
rod and being angularly displaceable with reference to 
the longitudinal-axis of the same, and actuating _means 
for effecting axial movement of the >rod with reference 
to the row and for thereby causing expansion of the ex 
pansion elements into anchoring contact with the. fe 
mur. 

The axially successive expansion elements of the row 
of such elements cooperate with one another, so that 
each of them expands on axially adjacent one, with the 
leading element of the row becoming expanded by an 
expander portion which is provided at the leading end 
of the expander rod and which is drawn into the leading 
element. The number of elements in the row can of 
V.course be selected at will, for instance in dependence 
upon the size and/or weight of the patient on whom the 
operation is to be performed, or upon other factors 
such as the activities to be performed by the patient. 

lt might be conceivable to use a single expansion ele 
ment instead of 'a row of them.“ However, in such case, 
the entire outwardly directed force resulting from ex 
pansion of the expansion elements and which acts upon 
the surrounding bone material, would all be concen 
trated upon a very small area of the bone and would 
very likely crack the bone. With the arrangement ac 
cording to the present invention, however, the pres 
sures resulting from expansion are distributed over sev 
eral areas of the bone which ar-e spaced from one an 
other, so that no particular area is subjected to unduly 
high pressure and cracking of the bone need not be 
feared. Moreover, the tubular expansion elements can 
be permitted to become angularly displaced with refer 
ence to the longitudinal axis of the expander rod, so 
that they can more readily adapt themselves to the con 

~ tour of the bone channel, that is the channel in the 
femurwhich, as is well known, is av hollow bone. The 
channel is usually somewhat curved, and this also mili 
tates against the use of a single and rather long expan 
sion element, so that the insertion of a row of shorter 
expansion elements is much simpler and in many in 
stances is the only manner in which such elements can 
be inserted at all. The outer diameter of the expansion 
elements in the unexpanded condition thereof, may` 
but need not-be so selected as to correspond to the 
inner diameter of the channel in the bone. Even if this 
is not the case and the channel is rather large in its di 
ameter as compared to the tubular expansion elements, 
a reliable anchoring is still obtainable because the indi 
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vidual elements can thenengage the inner wall bound 
ing the channel, in zig-zag fashion. 
When the individual expansion elements are ex 

panded, they each form with respect to the axially pre-` 
ceding element a step at which they dig into the wall of 
the bone. These various steps in conjunction with the 
frictional engagement of the elements against the bone 
wall, prevent the undesired lowering of the prosthesis 
into the bone that is the gradual sliding of the prosthesis 
axially of thefbone with the resultant destruction of the 
material of the bone. This means that the position of 
the prosthesis with reference to the femur remains the 
same, even over a prolonged period’of time and under 
constant stress. lf the individual expansion elements are 
so turned with reference to one another, that is angu 
larly offset relative to one another, that their axially ex 
tending slots which are provided to facilitate expansion 
are offset through90° from element to element, the for 
mation of the steps and the distribution of the pressure 
can be further improved. ' 

The novel features which are considered as charac 
teristic for the invention are set forth in particular in 
the appended claims. ’ ` 

The invention itself, however, both as to its construc 
tion and its method of operation, together with addi 
tional objects and advantages thereof, will be best un 
derstood from the following description of specific em 
bodiments when read in connection with the accompa 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. l is an axial section through the upper portion 
of a human femur, showing a hip joint prosthesis ac. 
cording to the present invention anchored in the bone; 
and 
FIG` 2 is a fragmentary axial sectional detail view, 

showing the leading one of the expansion elements of 
FIG. 1 in expanded condition. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now tothe specific embodiment illustrated 
in FIGS. l and 2, it will be seen that reference charac 
ter F designates the femur, that is the tubular bone in 
which the novel prosthesis is to be anchored. The pros 
thesis is designated in toto with reference numeral l 
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The trailing end of the element 9b is in turn drawn into 
the leading end of the next adjacent element 9 which 
is expanded as a result of this, and this continues from 
element to element until finally the trailing element 9a 
is also expanded. j 

Each of the elements 9, 9a and 9b is provided with at 
least one axially extending slot l0 extending from its 
respective leading towards its trailing end to facilitate 
the desired expansion. The number and axial length of 
these slots l0 depend upon the hardness and resistance 
of the material to spreading of the elements 9, 9a and 
9b. If, for instance, titanium is used, which is a material 
that is widely favored for such surgical insertions but is 
difficult to work, the simplicity of configuration of the 
expansion elements and consequently, the simplicity of 
the manufacture of them, is advantageous. The extent 
to which the elements 9, 9a and 9b can be angularly dis 
placed with reference to the longitudinal axis of the rod 
7 depends upon the difference of the diameter of their 
central passage ll on the one hand, and the outer di 
ameter of the rod7 on the other hand. Alarge differ 
ence provides for a significant angular displaceability 

' and a small difference for a lesser displaceability. The 
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and has a ball-shaped portion which is to form part of , 
the hip-joint, and a second portion which is to be in 
serted into the femur F as shown, and which extends 
from the firstl portion at an angle thereto. The portion 
4 is provided with a bore as illustrated, and it has an 
end face which faces outwardly away from the femur 
F, and against which the head of a hollow cap nut 6 
abuts, the cap nut 6 constituting the actuating means 
which meshes with external screw'threads on the trail 
ing end of an expander rod 7 to thereby draw the rod 

. outwardly, that is upwardly in FIG. l, to effect expan 
sion of the expansion elements. The leading end of the 
rod is provided with an expander portion 8 of the illus 
trated configuration (compare FIGS. 1 and 2). 
The rod is surrounded by a row of tubular expansion 

elements, including a trailing expansion element 9a, a 
leading expansion element 9a which is located adjacent 
the expander portion 8, and intermediate expansion el 
ements 9. When the rod 7 is drawn upwardly in FIG. l 
by requisite turning of the nut 6, the'expander portion 
8 is drawn into the element 9b, expanding the same. 

60 

particular relationship will be selected by the surgeon 
in dependence upon the diameter and the curvature of 
the channel in the femur. 
The passages l1 through which the rod 7 extends 

conically diverge in the direction towards the respec 
tive leading end, that’is downwardly in FIG. 1 and in 
FIG. 2, so that the trailing end of each axially following 
expansion element can enter into the passage of each 
preceding element. The trailing ends, incidentally, are 
part-spherical ̀ in'configuration as indicated by refer 
ence numeral 12, to facilitate their introduction into 
the passages 11, and to reduce the force which is ap 
plied to be exerted for spreading'purposes by the rod 
7. Furthermore, this also facilitates the angular dis 
placement ofthe expansion elements with reference to 
the longitudinal axis of the rod 7. 
When the rod 7 is drawn upwardly in FIG. 1 by turn 

ing of the `nut 6, the elements 9 can accommodate 
themselves to the curvature of the passage in the femur 
F by angularly shifting about the longitudinal axis of the 
rod 7. This means that if the width of the bone passage 
is greater than the expansion capability of the elements 
9, the latter can assume a zig-zag shaped configuration' 
in that alternated ones of them become inclined to op 
posite sides of the rod 7. In this manner, the arrange 
ment can still be reliably anchored due to the wedging 
action resulting from such inclination, in which the op 
posite axial ends of the respective elements 9 become 
wedged against the bone at opposite sides of the pas 
sage. ' 

lf the channel 14 in the femur F is curved to a sub 
stantial extent, a further improvement in the accommo 
dation of the elements 9, 9a and 9b to this curvature 
can be achieved by making the rod 7 itself curved, in 
accommodation vto the curvature of the channel 14. As 
a general rule, all channels in the various femurs are 
curved lto a greater or lesser extent; it is very rare that 
a completely straight channel is encountered. Curving 
the rod 7 has the advantage not only of facilitating the 
introduction of the rod and of the elements 9, 9a, 9b 
into the channel 14, but also if the latter is curved sig 
nifîcantly, the angular displaceability of the expansion 
elements about the longitudinal axis of the rod 7 is in 
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some circumstances no longer sufficient to compensate 
for this curvature. ` 

If the rod 7 is itself curved, then the nut 5 is used so 
that therod 7 need not be turned. It will be appreciated 
that if the rod 7 is straight or curved only to a very 
slight extent, it will be possible to eliminate the nut 6 
and instead to merely provide the outer end portion of 
the rod 7 itself with a head having a slot or the like, by 
means of which the rod could be turned due to engage 
ment with an appropriate tool. It would then be this 
head that would bear against the outer surface of the 
portion 4. In that case, it will be appreciated that the 
portion 8 would not be of one piece with the rod 7, but 
instead the rod 7 would have to be threaded into the 
portion 8 and, as the rod 7 would be turned, the portion 
8 would be drawn into the leading expansion element 
9b, in the manner described earlier. ' 

If, however, the nut 6 is used, then the portion 8 can 
be of one piece with the rod 7. In such an instance, 
which is illustrated in FIGS. 1 and 2, the axial length of 
the nut 6 is somewhat greater than the distance through 
which the nut 6 must be drawn outwardly (upwardly in 
FIG. 1) to effect complete expansion of all of the ex 
pansion elements 9, 9a, and 9b. This assures that the 
outer end of the rod 7, will be located within the central 
passage of the nut 6 at all times, and that the possiblity 
of a development of a painful pressure point resulting 
from engagement of an outwardly extending end por 
tion of the rod with the surrounding tissue is avoided. 

The cross section of the portion 4 corresponds at 
least approximately to the form of the channel 14 at the 
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upper end of the femur F, which cross sectional conñg- ` 
uration is usually somewhat elliptical. Also, the trailing 
expansion element 9a is configurated to accommodate 
itself to the conically converging contour of the chan 
nel 14. This facilitates the support and anchoring of the 
element 9a in the channel 14. The trailing end of the 
element 9a is provided with a recess 15 into which the 
adjacent end portion of the portion 4 extends, to pre 
vent relative turning of the element 9a with reference 
to the portion 4. 
The portion 4 extends at an angle of approximately 

120° with reference to the axis of the base part on 
which the ball-shaped portion 2 is provided and this 
angle corresponds approximately to the natural angle 
of the hip joint. A spring washer or the like can be used 
intermediate the outerwardly directed surface of the 
portion 4 and ahead of the rod 7, or, as in the illustrated 
embodiment, the head of the nut 6, to fix them in place 
against undesired turning. Such spring washers serve, 
incidentally, also to compensate for the effect of pull 
ing forces acting upon the rod 7 and provide a certain 
amount of elastic yieldability when a load is placed 
upon the hip joint prosthesis. 
FIG. 2 shows the leading expansion element 9b in 

axial section. It ’will be seen that it has the portion 8 is 
drawn into the passage 11 of the element 9b, the latter 
is spread apart, Le. expanded, which ismade possible 
by the provision of the slot 10. At the same time, the 
trailing end 12 of the element 9b is drawn into the pas 
sage ll of the axially adjacent element 9, thereby ex 
panding the latter. As 4this takes place for all of the ele 
ments 9, 9a, and 9b, adjacent elements form steps with 
one another, which steps are identified with reference 
numeral 16. At these steps the elements bite into the 
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bone material surrounding the channel 14 and this in , 

6 
combination with the frictional engagement of the 
outer surfaces of the elements 9, 9a and 9b with the sur 
rounding bone material provides for a reliable anchor 
ing and prevents the sliding with reference to the fe 
mur, which, as outlined earlier can lead to the destruc 
tion of the bone material. 
Undesired relative turning between the rod 7 and the 

element 9 can be prevented by making the cross 
section of the rod 7 and of the passages 11 non-circular 
and mating, without, however, thereby interfering with 
the desired angular displaceability of the elements 9. ln 
the illustrated embodiment a spring portion 17 is pro 
vided on the rod 7 which engages the corresponding 
groove 18 of the element 9, as shown in FIG. 2. How 
ever, a simple use of a non-circular mating cross 
section, for instance quadratic or the like, can suffice 
also. 

Finally, it is also possible to roughen the outer sur 
faces ofthe elements 9, 9a and 9b for instance by knurl 
ing them or by providing fluting or the like to increase 
the friction betweem them and the bone material of the 
femur F and to thereby improve the anchoring effect. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also find 
a useful application of other types of constructions dif 
fering from the types described above. 
While the invention has been illustrated and de 

scribed as embodied in a hip joint prosthesis, it is not 
intended to be limited to the details shown, since vari 
ous modifications and structural changes may be made 
without departing in any way from the spirit of the pres 
ent invention. 
Without further analysis, the foregoing will so fullyv 

reveal the gist of the present invention that others can, 
by applying current knowledge, readily adapt it for var 
ious applications without omitting features that, from 
the standpoint of prior art, fairly constitute essential 
characteristics of the generic or specific aspects of this 
invention and, therefore, such adaptations should and 
are intended to be comprehended within the meaning 
and range of equivalence of the following claims. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims. 
I claim: j 

1. A hip joint prosthesis, comprisìngfirst means, in 
cluding a ball-shaped portion which is to form part of 
a hip joint, and a second portion which is to be inserted 
into a human femur and extends from said first portion; 
and second means for ranchoring said second portion in 
the femur, comprising an elongated expander rod in 
serted through said second portion and insertable into 
the femur longitudinally thereof, a row of tubularex 
pansion elements each surrounding said rod and being 
angularly displaceable with reference to the longitudi 
nal axis of the same, and actuating means on said ex 
pander rod for effecting axial movement of said rod 
with reference to said row and for thereby causing ex 
pansion of said expansion elements into anchoring 
contact with the femur. ‘ ' 

2. A prosthesis as defined in claim 1, said rod having 
a leading end provided with an expander portion; and 
said row including a leading expansion member into 
which said expander portion is drawn in response to 
said axial movement. 

3. A prosthesis as detined'in claim 2, wherein each of 
said elements has a leading end and a trailing end, a 
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center passage through which said rod extends which 
' conically diverges towards said leading end, and a slot 
in its peripheral wall extending from said leading to 
wards said trailing end. 

4. A prosthesis as defined in claim 2, wherein each of 
said elements has a leading end and a part-spherical 
trailing end, and a center passage through which said 
rod extends and which conically diverges towards said 
leading end, said trailing end of each of said elements 
extending into said center passage at the leading end of 
the respective axially adjacent element for expanding 
the latter, in response to said movement of said rod. 

5. A prosthesis as defined in claim 4, wherein said el 
ements have an exterior configuration which coaxially 
converges toward the respective leading end. 

6. A prosthesis as defined in claim l, wherein said el 
ements have outer surfaces which are roughened. 

7. A prosthesis as defined in claim l, wherein said 
row includes a leading and a trailing element; and 
wherein at least said trailing element has an exterior 
configuration which conically converges in direction 
towards said leading element. 

8. A prosthesis as defined in claim 1, the femur hav 
ing a curved internal channel; and wherein said rod is 
curved in longitudinal direction for facilitating its ac 
commodation of said channel. ̀ 

9. A prosthesis as defined in claim l, said second por 
tion having an inner end remote from said first portion; 
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8 
and wherein said row includes a leading element, and 
a trailing element which is adjacent said second por 
tion, said trailing element having an end face provided 
with a recess into which said inner end extends. 

l0. A prosthesis as defined in claim l, said second 
portion extending at an angle to said first portion and 
having a bore for said rod, and a surface which faces 
outwardly from the femur; and said rod having an outer 
end adapted to bear against said surface. 

l1. A prosthesis as defined in claim l, said second 
portion extending at an angle to said first portion and 
having a bore for said rod, and a surface which faces 
outwardly away from the femur; said rod having a trail 
ing portion provided with screw threads; and further a 
cap nut threadedly engageable with the screw threads 
of said trailing portion and provided with a head which 
bears against said surface. 

12. A prosthesis as defined in claim 11, wherein said 
cap nut has an axial length which is at least equal to the 
distance through which said rod must be moved with 
reference to said row in order to cause said expansion 
of said elements. 

13. A prosthesis as defined in claim 1, wherein said 
elements each have a center passage through which 
said rod extends, said passages and said rod having re 
spective non-circular mating cross-sections for pre 
venting undesired relative angular displacement. 


