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[57] ABSTRACT 
A hip joint prosthetic device having a support shank to 
be ?tted into the medullary canal of the femur and 
which, in its proximal region, has a curvature in the AP 
plane with a center of curvature at its anterior that 
makes the shank more compatible to naturally existing 
conditions of the femur, permits a substantial increase in 
the shank thickness, reduces shank tendency to turn 
within the medullary canal, simpli?es the prosthesis 
operating procedures and improves the association of 
the shank with the trochanter region of the femur. 

4 Claims, 2 Drawing Figures 



U. S. Patent Aug. 11, 1987 Re. 32,471 



Re. 32,471 
1 

HIP JOINT PROSTHESIS WITH A SHAFI‘ TO BE 
FITTED INTO THE MEDULLARY CANAL OF THE 

FEMUR 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

DESCRIPTION 

1. Technical Field 
The present invention relates generally to a hip joint 

prosthetic device and more particularly to such a pros 
thetic device having a supporting shaft shank curved in 
the AP plane to be ?tted into a medullary canal of the 
femur. In this context, the AP (anterior-posterior) plane 
is the plane which runs from the anterior to the poste 
rior in the direction of the bone or shaft and is vertical 
to the LM (lateral-medial) plane which is parallel to the 
femur and intersects its knee condyles at a tangent. 

2. Background Art 
A hip joint prosthetic device of the type described 

has been disclosed in which its shank has a curvature in 
the AP plane with a center of curvature at its posterior. 
Fitting the prosthetic device shank to the curvature of 
the medullary canal of the femur and making the shank 
thicker and thus stronger, without extensive weakening 
of the bone, are facilitated by this means. In such a 
known shank design, substantial importance has been 
attached to providing a uniform curvature along the 
entire length of the shank so that it can be ?tted easily 
into the bone cavity. 
However, it has been found that a shank shape of that 

design requires relatively extensive milling out of the 
spongiosa of the femur in the region of the lesser tro 
chanter, and that is undesirable. Moreover, such a shank 
design sometimes has the tendency to turn slightly in 
the medullary canal of the femur before the cement 
hardens, because the medullary canal is curved not only 
in the AP plane but also in the LM plane and, therefore, 
depending on how pronounced the curvature of the 
medullary canal is in the individual case, it is possible 
for the curved shank to more closely correspond with 
the shape of the canal when the curved shank is in an 
angular position deviating from the intended angular 
position. That tendency is less pronounced with shanks 
which are straight in the AP plane and which have 
therefore been preferred in practice hitherto. In com 
parison, the described curved shank design requires 
greater attention during the prosthesis operation to 
ensure that it remains in the proper angular position. 

DISCLOSURE OF INVENTION 

A principal object of the present invention, therefore, 
is to provide a hip joint prosthetic device of the type 
described which provides for ?tting the shank to the 
naturally existing conditions of the medullary canal of 
the femur, and which as a result has a substantial shank 
thickness, has a reduced tendency to turn during instal 
lation and therefore presents fewer demands on the 
operating technique and provides an advantageous 
shank cross-section and force distribution in the tro 
chanter region. 
The solution according to the present invention con 

sists in forming the shank, in its proximal region, with a 
curved section having a curvature in the AP plane with 
a center of curvature in the AP plane anterior of the 
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shank and preferably with the curved section extending 
a distance between about 4-8 cm in the AP plane from 
an end ?ange which constitutes the proximal termina 
tion of the shank. The change in the direction of the 
shank which is provided by the curvature in the AP 
plane is appropriately in the range of about 5°-lO°. The 
distal region of the shank can be straight or, preferably, 
of opposite curvature in the AP plane (with its center of 
curvature at the posterior of the shank). Any desired 
curvature of the shank in the LM plane remains unaf 
fected by the invention. 

It has been found that a prosthetic device made in 
accordance with the present invention in general does 
not have a substantial tendency to turn relative to its 
intended angular position. As a result. the operating 
technique is simpli?ed. Fitting the shank to the natu 
rally existing conditions of the femur is improved and is 
very good. In particular, the shank curvature according 
to the present invention provides for advantageously 
positioning the shank in the trochanter region. The 
osseous tissue in the region of the lesser trochanter is 
protected without requiring the cavity preparation on 
the opposite side for receiving the shank approaching 
too closely to the cortical substance or even weakening 
that substance. Excellent prosthesis strength in the tro 
chanter region of the bone is achieved, because as seen 
in FIG. 1 the direction of the axis of the shank of the 
prosthetic device at its proximal end is approximately 
the same as or identical to the direction ofthe axis of the 
neck leading to the head of the prosthetic device. Any 
suspicion or fear that, because of the change in the 
curvature of the shank, its introduction into the medul~ 
lary canal would not be possible or would be possible 
only with damage, have not been con?rmed. 

Other objects will be in part obvious and in part 
pointed out more in detail hereinafter. 
A better understanding of the invention will be ob 

tained from the following detailed description and the 
accompanying drawing of an illustrative application of 
the invention. 

BRIEF DESCRIPTION OF DRAWING 

In the drawing: 
FIG. 1 is a side view (or projection onto the AF or 

anterior-posterior plane) as viewed from the medial 
direction, of a left prosthesis incorporating an embodi 
ment of a hip joint prosthetic device of the present 
invention; and 
FIG. 2 is a side view (or projection onto the LM or 

lateral-medial plane) of the left prosthesis as viewed 
from the dorsal direction. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Referring now to the drawing in detail, a hip joint 
prosthetic device incorporating an embodiment of the 
present invention consists of a shank 1 having an end 
?ange 2 which constitutes the proximal termination of 
the shank, a head 4 providing a ball for a hip socket and 
a narrow elongated neck 3 for connecting the head 4 to 
the shank 1. In a projection onto the LM or lateral 
medial plane as seen in FIG. 2, the shank l is curved in 
a direction so that the increased lateral width or dimen 
sion of the shank 1 in the LM plane projection from its 
distal end to its proximal end compensates for the in 
crease in curvature of the shank in such a way that the 
shank can be introduced easily into the medullary canal 
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ofthe femur, the section of which is indicated by broken 
lines in both FIGS. 1 and 2. 
The features of the shank 1 according to the present 

invention are shown in FIG‘ 1, from which it can be 
seen that the shank has a S-shaped curvature in the AP 
or anterior-posterior plane. As viewed in FIG. 1, and 
with regard to the front or anterior of the shank 1, the 
shank 1 is slightly concave in the proximal region and 
slightly convex in the distal region. The decrease in the 
lateral width or dimension ofthe shank in the AP plane 
from its top to its bottom is relatively slight. It can be 
seen that the S-shaped curvature of the shank 1 in the 
AP plane is very well suited to the curvature of the 
medullary canal in the central and distal regions. Fur 
thermore, it can be seen that a good ?t is also achieved 
in the proximal region by a corresponding shape ofthe 
cavity formed in the spongiosa, more osseous material 
remaining on the dorsal side ofthe trochanter region (at 
the left as viewed in FIG. 1) than on the ventral side (at 
the right as viewed in FIG. 1), although the individual 
conditions and the course of the operation may cause 
deviations in that respect. The region of the lesser tro 
chanter is protected in that manner. 
As can be seen in FIG. 1, there is an anteversion of 

the head 4 which is manifested by a slight inclination of 
the neck 3 toward the head 4 to the right as viewed in 
FIG. 1, as compared with the overall longitudinal axis 
of the prosthetic device. Thus, according to the present 
invention, the shank curvature of the proximal part of 
the shank provides for shifting the shank into general 
alignment (in the AP plane as viewed in FIG. 1) with 
the neck 3. Such contributes to harmonious stress distri 
bution within the prosthesis and effective transfer of 
force to the bone, especially at its proximal end. 
As will be apparent to persons skilled in the art, vari 

ous modi?cations, adaptations and variations of the 
foregoing speci?c disclosure can be made without de 
parting from the teachings of the present invention. 

I claim: 
1. In a hip joint prosthetic device comprising a rigid 

shank to be ?tted into the medullary canal of the femur, 
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4 
a head, it end flange at the proximal end of the shank, a 
head and a neck section extending from the end ?ange 
to the head, the head being anteverted relative to the 
shank in the LM (lateral-medial) plane, the improve 
ment wherein the shank has, in the proximal region 
thereof, a section extending a distance between approxi 
mately 4-8 cm from the end ?ange which is curved in 
the AP (anterior-posterior) plane with a center of cur 
vature in the AP plane anterior of the proximal region 
of the shank, wherein the axis of the shank at its proxi 
mal end extends, in the AP plane, approximately in the 
direction of the longitudinal axis of the neck section and 
wherein the shank has, in the distal region thereof, a 
section curved in the AP plane in the opposite direction 
to said proximal section. 

2. A hip joint prosthetic device according to claim 1 
wherein the axis of said curved section of shank has an 
angular change in direction in the AP plane of approxi 
mately 5°—10°. 

3. In a hip joint prosthetic device comprising a rigid 
shank to be ?tted into the medullary canal of the femur, a 
head, and a neck section extending between the proximal 
end of the shank and the head, the head being anteverted 
relative to the shank in the LM (lateral-medial) plane, the 
improvement wherein the shank has, in the proximal re 
gion thereof a section extending a distance between ap 
proximately 4-8 cm from the proximal end of the shank 
which is carved in the AP (anterior-posterior) plane with a 
center of curvature in the AP plane anterior 0f the proxi 
mal region of the shank, wherein the axis of the shank at 
its proximal end extends, in the AP plane, approximately 
in the direction of the longitudinal axis of the neck section 
and wherein the shank has, in the distal region thereof a 
section curved in the AP plane in the opposite direction to 
said proximal section, 

4. A hip joint prosthetic device according to claim 3 
wherein the axis of said curved section of shank has an 
angular change in direction in the AP plane of approxi 
mately 5°—10°. 

* i 1% * * 


