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Description

[0001] The present invention refers to a femoral component of a hip endoprosthesis for implantation into the upper
end of the medullary canal of a femur, said prosthesis comprising the features of the preamble of claim 1.
[0002] The present invention relates generally to improvements in prosthetic devices, particularly hip prostheses.
More specifically, the present invention relates to an improved prosthesis comprising the addition of a lateral load-trans-
ferring support surface designed to rest against the lateral femur when in use. The support surface can be an integral
part of the material of the femoral component or it can be in the form of a wedge placed on a standard component by
cementing or, preferably, by a male/female socket fit.
[0003] Artificial or prosthetic devices for replacing defective joints in humans, particularly the hip joint, have been
the subject of extensive research and development efforts for many years. In total hip arthroplasty, the most common
adult reconstructive hip procedure currently performed in the U.S., a metallic femoral component is typically inserted
into the natural medullary cavity of the femur. Simultaneously, an acetabular cup, usually of high- density polyethylene,
is inserted into the acetabulum.
[0004] A typical prior art femoral component 2 is shown in Figure 1. The component 2 is an integral metallic com-
ponent having a head 4, a neck 6 and a stem 10 having a medial side 11 and a lateral side 13. There is usually a collar
7 between the neck 6 and the stem 10. The medial extension of the collar 7 is the platform 8. The stem 10 has a prox-
imal end 19 and a distal end 20 which ends at the tip 22. Various means of measuring such femoral components are
used. The neck length 12 is measured from the center 8 of the head 4 to the base of the collar 7. The head-stem offset
14 is measured from the center 8 of the head 4 to the line 22 through the axis of the distal part 20 of the stem 10. The
stem length 16 is measured from the medial base of the collar 7 to the tip 22 of the stem 10. The angle α of the neck 6
is measured by the angle at the intersection of the line 24 through the center 18 of the head 4 and the neck 6 with
another line 26 along the lateral border of the distal half 20 of the stem 10.
[0005] The femoral component may be made of any strong inert material. Materials which have been used in the
past on such components include stainless steel, chromium cobalt molybdenum alloy (Co-Cr-Mo), titanium, or a com-
bination such as Co-Cr-Mo with a ceramic head or titanium with a cobalt-chromium or ceramic head. It may also be
made of isoelastic polyacetate.
[0006] The head diameter is usually either 22, 26, 28, 32, or 38 mm with a neck length of 30-42 mm. The cross-
section of the neck may be round, oval, or trapezoidal. The collar itself may or may not be present. The surface of the
stem may be polished, dull, pre-coated with cement, press-fit, or have a porous-metal coating. There may or may not
be fenestrations in the stem. The proximal third of the stem may be curved or angulated. The stem may be sabre-
shaped, tapered, have a straight lateral edge or an anterior bow or a wide proximal third. The head-stem offset is gen-
erally 38-45 mm and the length is generally 12-18 cm or longer. Sometimes the femoral component is made as a mod-
ular system with a tapered metal post on the stem to mate with a head component that makes for different neck lengths
and diameter of heads made of cobalt-chrome or ceramic. Reference is made to Calandruccio, R.A., "Arthroplasty of
Hip" in Campbell's Operative Orthopaedics, Vol. 2, St. Louis, C.B. Mosby, 1987, chapter 41, pages 1213-1501.
[0007] A major problem from which most prior art femoral components suffer is stability of the component in place.
Lack of complete stability can cause pain, failure of the artificial hip, fracture of the femur, or various other problems.
Many attempts have been made to avoid such problems and add stability. One such attempt is the use of grouting
medium or bone cement to fix the femoral component to the bone. In this case, bone is cleared from the medullary cav-
ity to produce a larger space than required for the stem. Grouting material is inserted to fill the gap between the bone
and the stem, as a means for fixing the device and as a means for load transfer between the device and the remaining
bone.
[0008] While such a method is advantageous in that accurate insertion into the bone is not required and immediate
mechanical fixation can be achieved leading to early weight bearing and rehabilitation, many disadvantages result from
the inherent weakness of the cement which is exacerbated by poor distribution and/or contamination by blood during
surgery.
[0009] Efforts have been made to fix implants without the use of a grouting medium, in which case it is important
that an accurate bone resection be performed. The femoral component must be selected to give the tightest fit possible
to provide a mechanically stable support for physiological loading.
[0010] Sometimes the surface of the implant is treated to provide a porous or roughened structure which acts to
promote bone tissue growth around the implant, further stabilizing the femoral component with respect to the bone.
[0011] A major advantage of the latter system is the absence of cement or grouting medium, thus eliminating the
long term inherent weakness and the short term toxic effects of these materials. The disadvantages are numerous.
First, these stems have the added requirement of a sufficiently tight fit to prevent motion between metal and bone. Accu-
rate bone resection customized to each type of available implant is difficult to achieve and often results in some initial
looseness or lack of support. The implant will subsequently migrate to a more stable position, which may not be the
ideal orientation for proper function of the femoral component. The requirement for a tight fit increases the possibility of
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fracture of the femur during insertion. Additionally, the patient must avoid bearing full weight on the hip for approximately
six weeks to allow for bone formation.

[0012] Treatment of the implant to form the porous or roughened surfaces may cause local stress sites in the
implant which significantly increase the risk of fatigue fractures. Further, a considerable time is required for bone tissue
ingrowth and stabilization of the implant to occur. This is a significant detriment to early patient rehabilitation. Addition-
ally, surface treatment exposes a greater surface area of the implant, increasing diffusion of metal ions which are asso-
ciated with an increased risk of toxic or pathological effects.
[0013] The implant's stem may weaken from improper stress loads or decreased fatigue strength due to surface
treatment. If this happens, the stem may bend or fracture, requiring its removal, which is particularly difficult if significant
bone growth has occurred.
[0014] Various efforts have been made to design a femoral component hip-endoprosthesis that can be implanted
in the medullary canal in such a way as to provide implant stability without resorting to surface treatment. Some such
efforts are directed to creating an isoelastic femoral component which is adaptable to the shape of the cavity created
for the prosthesis in the femur and thus transfers the load from the implant outward to the bone surrounding the femoral
component in the medullary canal. See, for example, U S-A-4 743 263. Other implants use stepped projections (U S-
A-4 031 571) or fixation wires (U S-A-4 530 114) to impose tensile forces on the lateral side of the femoral component
in the medullary canal. This is reportedly done to anchor the femoral component while taking advantage of the natural
conditions of the bone.
[0015] Other efforts to stabilize implants have been directed to adding pins or studs (U.S-A-3 896 505), wing-like
extensions to prevent rotation of the shank (U.S-A-4 664 668), plates to provide anti-rotation stability for the implants
(U.S-A-4 904 269) and anti-rotation fins (U S-A-4,936 863). All of these efforts are directed to preventing the femoral
component from rotating inside the medullary canal after insertion as force is applied to the implant by the patient
returning to his or her feet.
[0016] US-A-4 661 112 discloses a hip joint prosthesis, on which a ruff or collar is positioned on the hip joint pros-
thesis shank prior to insertion of a prosthesis into a bone. The ruff can be slipped onto the straight shank in the direction
of the longitudinal axis from the distal end. The ruff is fixed to the transition region between the shank and the prosthesis
neck by means of conical clamping surfaces.
[0017] EP-A-0 447 734, which is a prior art document only under the premises of Art. 54(3) EPC refers to a femur
head prosthesis, which is provided with a shank body for implanting in a femur and a pair of removably fastened cheeks.
These cheeks are secured to the opposite side at a proximal end of the shank body. The cheeks can be selected from
a kit of different sized cheeks. Each cheek has a bulge extending laterally from the shank body. Furthermore, each
cheek tapers in conically from lateral to medial and from proximal to distal.
[0018] US-A-4 904 269 discloses a hip prosthesis having a stem for introduction into the medullary cavity of a
femur. A plate-like anchoring member is movably mounted at or near the proximal end of the stem. This anchoring
member is movable from an inoperative position, in which it is housed within the general confines of the stem for the
purpose of introducing the stem into the medullary cavity, to an operative position, in which the member projects later-
ally of the stem to engage and anchor itself in adjacent cancellous bone.
[0019] Another prior art document is US-A-4 778 475. This patent is broadly discussed at the end of the detailed
description of the preferred embodiments of the invention.
[0020] Most of these implants suffer the disadvantage of prosthesis dislocation and bone fracturing due to improper
force distribution on the femur.
[0021] Prior to the present invention, all implants have been designed based on the conventional assumption that
the lateral femur is under tensile stress when unilateral loading forces are applied to the femur head. This assumption
is based on the standard model for describing the biomechanics of the human hip described in the classic work of Koch,
published in 1917 (Am. J. Anat. 21:177, 1917). He determined that the medial aspects of the femur are under compres-
sive load during unilateral load, such as during a stride, and most of the lateral cortex is under tensile loading. In Koch's
model, most of the force generated within the hip is attributed to the load of the abductor muscles, anatomically defined
as taking origin from the lateral aspect of the iliac crest of the hip bone and inserting on the greater trochanter of the
femur. Thus, the superimposed body weight creates a lever across the bead of the femur, which serves as a fulcrum,
with the body weight force being balanced by the abductor muscle force. This model leads to the conventional wisdom
that the lateral aspects of the upper femur are under tensile loading.
[0022] It is an object of the present invention to design a femoral component-hip endoprosthesis based on the more
accurate model of hip biomechanics which establishes that the lateral aspects of the upper femur are under natural
compression loading during the normal activities of standing and walking.
[0023] Thus the present invention aims to provide a femoral component having a lateral load-transferring surface
which can transfer load to the internal lateral surface of the femur, achieving improved anchoring and stability of the fem-
oral component resting in the medullary canal.
[0024] This object is achieved by a femoral component of a hip endoprosthesis comprising the characterizing fea-
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tures of claim 1.

[0025] Preferred embodiments of the invention are given in the depending sub-claims.
[0026] Generally the invention is based on the present inventor's discovery that the Koch standard model of hip bio-
mechanics, upon which the design of all previous hip endoprostheses have relied, is incomplete and hence its conclu-
sions regarding loading patterns are inaccurate. By using the more complete model of the biomechanics of the human
hip developed by the present inventor, improvements in hip prostheses are accomplished which overcome the problems
confronting the field.
[0027] The femoral component of the present invention is based on the discovery of the present inventor that the
lateral aspects of the upper femur are under a compressive load, rather than a tensile stress as predicted by Koch.
Thus, both the medial and lateral internal surfaces of the femur may be used as support surfaces for the femoral com-
ponent. Accordingly, the femoral component of the present invention includes a lateral load-transferring support surface
which is supported by the internal lateral surface of the upper femur when in use. The load transferring support surface
is part of a wedge-shaped appendage on the lateral side of the proximal portion of the stem of the femoral component.
This wedge-shaped appendage may be integral with the stem or may be formed separately and attached to a conven-
tional femoral component by cement, screws, male/female socket fit or any other appropriate manner.
[0028] With knowledge that the lateral load-supporting surface will contact the internal lateral surface of the femur
under compression at all times, the compressive load on the femoral component can be redistributed onto both sides
of the femur to allow a safe and stable setting of the femoral component within the femur.
[0029] The accompanying drawings illustrate the invention. In such drawings:

Fig. 1 is a side view of a conventional prior art femoral component.
Fig. 2 is a longitudinal cross-sectional view of a femur.
Fig. 3 is a transverse cross-sectional view along lines 3-3 of Fig. 2.
Fig. 4 is a transverse cross-sectional view along lines 4-4 of Fig. 2.
Fig. 5 is a transverse cross-sectional view along lines 5-5 of Fig. 2.
Fig. 6 is a transverse cross-sectional view along lines 6-6 of Fig 2.
Fig. 7 is a front elevational view of a cadaveric dissection mounted on a test stand for performing a static test of the
lateral fascial band.
Fig. 8 is a perspective view of one embodiment of a femoral component of the present invention.
Fig. 9 is a side elevational view, partially broken away, of a femur with the femoral component of the present inven-
tion inserted in the medullary canal.
Fig. 10 is a side elevational view of a femoral component with a conventional stem and a supporting lateral wedge
attachable by a male/female joint.
Fig. 11 is a side elevational view of the femoral component of Fig. 10 in assembled condition.
Fig. 12 is a transverse cross-section of the assembled femoral component of Fig. 12 along line 12-12.
Fig. 13 is a perspective view of a wedge usable in the embodiment of Figs 10 and 12.
Fig. 14 is a side elevational view of a femoral component with a conventional stem and a supporting lateral wedge
attachable using glue or cement.

[0030] The embodiments of the present invention will now be described by way of example.
[0031] As indicated above, previous models of the biomechanics of the hip ascribe most of the force generated
within the hip to the load of the abductor muscles. These models have substantially ignored the effect of the fascia
lata/ilio-tibial band (ITB). This soft tissue connects the greater trochanter of the femur to the lateral portion of the prox-
imal tibia and essentially functions as a guy wire. It reduces the tensile strains in the proximal femur by acting as a lat-
eral tension band. The result is a compressive load throughout the femur.
[0032] Bone is not nature's optimal substance with which to resist tensile forces. Uncalcified collagen, i.e., tendon,
has equal tensile strength to bone, with less weight. If the lateral aspect of the femur were under a purely tensile load,
it would theoretically be composed of poorly calcified or uncalcified material, rather than relatively thick cortical bone.
However, both radiological imaging and cadaveric dissections show relatively thick lateral cortical bone structure.
[0033] The proximal half of a human femur 30 is shown in Fig. 2. The femur is comprised of the head 32, the neck
34, the greater trochanter 36, the lesser trochanter 38 and the medullary canal 40. The medial side 46 is the side of the
femur 30 facing the midline of the body and the lateral side 48 is the side of the femur 30 toward the outside of the body.
The cross-section of Fig. 3 is taken approximately 10 mm distal from the distal limit of the greater trochanter-forming
wafer corresponding approximately to the level of the apophyseal scar 51, shown by line 50. The cross-sections of Figs.
4, 5, and 6 are each approximately 5 mm distal to the previous cut.
[0034] Cadaveric transsections of five human femora were made at the levels of lines 3-3, 4-4, 5-5 and 6-6 and the
width of the medial and lateral cortical bone present was measured. The measured widths of the medial 44 and lateral
42 cortical bone at the cross-sections of Figures 3-6 are shown in Table I.
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It can be seen that there is a significant amount of cortical bone mass in the lateral aspect 42 of the femur. This cortical
bone mass begins with the inferior lateral aspect 52 of the greater trochanter 36 and coincides with the level of the apo-
physeal scar 51. The width of this cortical bone increases so that by 10 mm distal to the apophyseal scar, a point at
approximately the level of the superior aspect of the lesser trochanter 38, it is more than 40% that of the medial cortex
44. With additional 5 mm increments, this lateral thickness increases to 50% and 73% of the medial cortical width,
respectively. This ratio remains approximately constant with further distal sectioning of the femur, reducing only as one
approaches the distal femur at the level of the lateral femoral epicondyle. These observations are consistent with the
theory that the lateral aspect of the femur is under compressive load rather than tensile stress.

[0035] Thus, a model of the hip which includes the tension band effect of the ITB is consistent with femur bone mor-
phology.
[0036] In order to further demonstrate the effect of the ITB, a test was conducted of the static cadaveric loading of
the human hemipelvis. The set-up for this test is shown in Fig. 7. A male cadaver was hemisected at L4 then sagittally
sectioned through the pelvis 56. The leg was transected approximately 8 cm distal to the knee joint 57. The quadriceps
femoris, including rectus femoris and sartorius muscles, were removed. The adductor muscles 58, hamstrings, iliop-
soas, tensor fascia lata 60, gluteus maximus and gluteus minimus were left intact as were the smaller rotators of the hip
joint. The gluteus medius was transected at its insertion on the greater trochanter and femur.
[0037] The specimen was mounted vertically on static test stand 62, approximately at the anatomic position of the
leg in its normal seven degrees of knee valgus standing position, as shown in Figure 7. A steel hook 64 was affixed at
L5, and another hook 66 was placed through the ileum, projecting laterally.
[0038] A spring scale 68 was attached from the lateral pelvic hook 66 and anchored to another hook 70 which was
secured to the tibia 71 approximately 4 cm below the knee joint 57, so as to parallel the lateral fascial band of the thigh
(ITB). Serial weights 72 were attached by chain 73 to the pelvic hook 64 and the load registered on the lateral spring
scale 68 was recorded. When the cadaveric specimen was serially loaded with weights of 2.2, 4.5 and 6.8 kg, a tensile
force of 0.7, 1.5 and 2.3 kg was observed in the spring scale. This resistance was sufficient to prevent varus displace-
ment and to maintain the equilibrium state during pelvic loading. Thus, when loading at the body's theoretical center of
gravity, the ITB maintained a medial-lateral equilibrium state across the hip joint by exerting a tensile resistance. The
efficiency of this resistance required the ITB to experience a 1/3 kg of tensile load for each kg of downward load applied
to the pelvis. It was noted that the gluteus medius, having been sectioned, was not necessary for this equilibrium state
to be maintained.
[0039] This model demonstrates, therefore, how lateral compressive loading does occur in the proximal femur and
why there is such a significant amount of cortical bone mass in this region.
[0040] Mathematical analysis of the forces involved, when including the tension band effect of the ilio-tibial band,
also confirms that the proximal-lateral aspect of the femur is under compressive load on unilateral stance rather than
the previously expected tensile load.
[0041] The hip endoprosthesis femoral component of the present invention was designed to take full advantage of
this new knowledge that the proximal lateral cortex of the femur is under compressive load during unilateral stance. As
seen in Figure 8, the component 76 is designed with a lateral load transferring support surface 78 which contacts and
rests on the lateral femur when in place (see Fig. 9), thus preventing subsidence and rotation after emplacement and
distributing the loading forces more naturally along the femur.
[0042] By providing such improved stability and load distribution, there will be fewer prosthesis failures, less bone
damage and subsequently fewer bone fractures.
[0043] In the embodiment of Fig. 8, the lateral support surface 78 is part of a wedge 80 fully integrated into the pros-
thesis 76. The femoral component 76 is otherwise conventionally comprised of a head 4, neck 6, and a stem 10 having
a medial side 11, a lateral side 13, a proximal end 19, and a distal end 20. While no collar is present in the embodiment
of Fig. 8, such may optionally be present.

Table I

measured medial corti-
cal bone (range

measured medial corti-
cal bone (mean)

measured lateral cortical
bone (range)

measured lateral cortical
bone (mean)

Fig. 3 5.5-7.0 6.2 0.5-1.0 0.9

Fig. 4 5.0-7.5 6.0 2.0-3.0 2.5

Fig. 5 5.2-7.0 6.14 2.5-4.5 3.3

Fig. 6 4.0-7.5 6.0 3.5-5.0 4.4
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[0044] The lateral support surface 78 should be large enough in conjunction with the stem 10, to transfer all lateral
loading forces onto the upper third of the femur 30. The stem 10 and wedge 80 should form a tight proximal fit in the
medullary canal 40 when downward force is applied. The downward force applied to the head 4 of the endoprosthesis
will be transferred through the neck 6, stem 10 and lateral support wedge 80. The force will be subsequently distributed
onto the medial cortex 44 and lateral cortex 42 of the femur 30. The force will be entirely compression force and not
tensile or pulling force.

[0045] The lateral support surface 78 is not designed to penetrate or otherwise compromise the cancellous bone of
the trochanter 36 either by a crushing or cutting action. Rather, the lateral support surface 78 is designed to rest against
the lateral cortex 42 of the bone shaft. The lateral support wedge 80 is a fixed part of the endoprosthesis. It can be man-
ufactured as one component, as in the embodiment of Fig. 8, or a retro-fit of a standard prosthesis as in the embodi-
ments of Figs. 10-14. The entire device 76 is inserted at one time.
[0046] As shown in Figs. 10-13, the lateral support wedge 84 is manufactured as a separate entity which can be
emplaced on a conventional femoral component 2 such as that shown in Fig. 1. In this embodiment, the support wedge
84 is maintained on the stem 10 by means of a male plug 86 disposed at the appropriate location on the proximal por-
tion of the lateral stem 10 and a female socket 88 in the medial surface 87 of the wedge 84. This can be particularly
seen in cross-sectional view of Fig. 12. The wedge 84 preferably includes side wings 90 which extend beyond the lateral
surface 87 and are shaped to correspond in shape to the corresponding surface of the stem 10. This provides additional
contact surface between the wedge 84 and the stem 10. The placement of the wedge 84 on the surface 89 of the stem
10 can be further enhanced by means of an adhesive such as glue or cement.
[0047] Wedges 84 can be manufactured in various shapes and sizes so that the surgeon can select the appropriate
combination of stem 10 and wedge 84 to make an appropriate prosthesis for the particular femur being fitted.
[0048] In Fig. 14, wedge 91 is also manufactured as a separate component but without the female socket 88 as is
used on the wedge 84 of Figs. 10-13. Similarly, no male plug 86 need be disposed on stem 10. In the embodiment of
Fig. 14, the lateral support wedge 91 is affixed to the surface 94 of the stem 10 solely by means of an appropriate adhe-
sive, such as glue or cement. The medial surface 92 and the internal surfaces of the wings 96 of the wedge 91 are
designed to match and attach to the lateral surface 94 of the stem 10.
[0049] In all of the embodiments of the present invention, the lateral support surface 78 should have an anterior-
posterior (A-P) width 82 which is large enough to provide sufficient support when contacting the internal surface of the
lateral cortical bone, without acting as a stress riser which might violate or compromise the integrity of the bone. Pref-
erably, the A-P width 82 of the support surface 78 should be at least 8mm, preferably 10-20 mm, although it may be as
wide as 30 mm. The use of the terms anterior, posterior, medial and lateral with respect to a femoral component
throughout the present specification and claims refers to the respective directions when the component is in place in a
human femur, as designed. If the A-P width of the support surface 78 is too narrow, such as the width of the rotation
preventing fins in the prior art, then it will act as a knife and cut the bone rather than transfer the load forces. The width
82 may be substantially the same as the medial support surface of the stem 10 below the collar 7.
[0050] The support surface 78 of the wedge 80 is preferably slightly rounded so as to approximate the radius of cur-
vature of the internal geometry of the lateral surface of the medullary canal from about the level of the lesser trochanter
to about the level of the apophyseal scar, such as is shown in the embodiments of Figs. 9-14. Such a curvilinear surface
gives better surface contact, thus permitting superior load transmission. Furthermore, because of the anterior-posterior
contact with the internal femoral cortex at the edges of the bulge 99 at the sides of the wedge 84, additional anti-rota-
tional or torsional support is obtained. When the support surface 78 is rounded, the A-P width 82 is measured as a
cross-section between the points 97 (see Fig. 12) on the surface of the wedge at which the tangent to the curve forms
an angle of 45° with the horizontal.
[0051] The medial-lateral (M-L) breadth 98 of the wedge 84 from the surface 92 to the lateral surface 78 at its
broadest point (see Fig. 11) should be at least 10 mm, preferably 10-30 mm, most preferably 15-20 mm. In the embod-
iment in which the wedge 80 is integral with the stem 10, the M-L breadth is measured in a corresponding manner, i.e.,
it extends what would otherwise have been the lateral surface of the stem by at least 10 mm. This breadth is optimal for
the prevention of subsidence of the component when in use, over the course of time.
[0052] The angle β between the support surface 28 and the midline 22 of the distal stem 20 is about 5-20°, prefer-
ably about 10-15°. Such an angle permits optimal transfer of the lateral loading forces onto the femur.
[0053] While some prior art prostheses have a lateral surface which is incidentally at an angle of about 5-20° with
the midline of the distal stem, this has always been for reasons other than serving as a lateral support surface, which is
the purpose of the present invention. Such prior art prostheses have other elements which are critical to the disclosed
purpose for the lateral surface angle in the prior art, usually to create some sort of load transfer to the anterior and pos-
terior intertrochanteric region of the femur when in use, particularly at the medial and central portions of the A-P sur-
faces. For example, U S-A-4 840 633 discloses a femoral endoprosthesis which utilizes a screw spindle with a broad-
flanged helical flank. The purpose of the flank is to project outwardly from both side faces of the stem and cut into the
cortex of the anterior and posterior internal bone structure of the femur for improved proximal load transmission. To
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make room for the helical flank, the lateral surface of the proximal stem extends at an angle to the midline of the distal
stem which may be within the range contemplated by the present invention. However, the present invention does not
need a helical flank and such is to be expressly avoided in the present invention. Without such a helix, US-A-4 840 633
would teach no reason to include a lateral surface with such an angle.

[0054] Similarly, the femoral endoprosthesis of U S-A-4 659 067 shows a lateral surface which appears to have an
angle of about 10°. However, the lateral surface comes to a point and does not include a load-bearing surface. Thus,
this device is similar to the devices with thin anti-rotational fins (such as U S-A-4 936 863). Furthermore, US-A-4 659
067 requires oblique load-transfering projections on the anterior and posterior faces which are not included in the
present invention.
[0055] U S-A-4 778 475 discloses a femoral endoprosthesis with a wedge-shaped proximal portion in the intertro-
chanteric region which engages, for load transmission, the anterior and posterior endosteal surfaces of the femur,
across the entire medial-lateral width thereof. Thus, the intention within the prosthesis of US-A-4 778 475 is to transmit
loads to the anterior and posterior femoral surfaces, which is contrary to the present invention which is designed to
transmit loads to the medial and lateral femoral surfaces. The neck of the femoral component extends obliquely medi-
ally, anteriorly and superiorly from the proximal portion. This patent erroneously states that the bone is under tension
at the proximal lateral aspect. Indeed, the design is intended to minimize load transfer apart from the lateral distal tip
and the region generally corresponding to the porous-coated recess shown in Figure 7 of US-A-4 778 475. Because of
the unusual oblique angle of the neck to the stem it is difficult to measure the angle of the proximal lateral surface to the
midline of the distal stem. However, the present invention expressly avoids the use of a wedge shape of the anterior and
posterior faces of the proximal stem at the medial and central portions thereof as well as the oblique angularity of the
plane of the neck with the plane of the stem. Without these unusual features of disclosed in US-A-4 778 475, there
would be no reason to utilize a lateral surface with an angle of about 5-20° with the midline of the distal stem.
[0056] As opposed to these prior art prostheses, the femoral component of the present invention needs no struc-
ture specifically designed to transfer load to the anterior and posterior intertrochanteric region of the femur when in use.
The bulge 99 of the wedge 84, shown particularly in Figs. 12 and 13, may inherently cause some load transfer to the A-
P surfaces of the femoral cortex and this is indeed advantageous as such contact prevents torsional forces. However,
there is no such bulge or wedge on the A-P surfaces of the medial and central portions of the proximal stem. This fea-
ture clearly distinguishes the femoral component of the present invention from the components shown, for example, in
US-A-4 840 633 and US-A-4 778 475.

Claims

1. A femoral component of a hip endoprosthesis for implantation into the upper end of the medullary canal of a femur,
said prosthesis comprising:

- a stem (10) having a distal end (20), shaped and dimensioned for introduction into a medullary cavity of a
femur, and a proximal end (19), said stem having a medial side (11) on the side thereof intended to be adjacent
to the medial side of the femur when in use and a lateral side (13) on the side thereof intended to be adjacent
to the lateral side of the femur when in use; and

- a neck (6) connected to and extending away from the proximal end of said stem, said neck being adapted to
be connected to a head means (4) for functioning as a femur head when in use;

characterized in that the component further comprises:
a lateral wedge-shaped appendage (80, 84, 91) near the proximal end of the stem (10) projecting from the lateral
side of said stem (10) and including a lateral support surface (78) which is sized and shaped to contact the proximal
lateral femoral cortex of the upper femur, when in use, said lateral support surface (78) forming an angle (β) of 5-
20° with the midline (22) of the distal portion of said stem (10) and having a sufficient width to permit transfer of the
force applied to the head means, when in use, onto the femur such that such contact will not damage the femur,
wherein the anterior-posterior width of the lateral support surface (78) is greater than 8 mm.

2. A femoral component in accordance with claim 1, wherein the lateral appendage (80) is integrally formed with the
stem (10).

3. A femoral component in accordance with claim 1, wherein the lateral appendage is a separate discrete lateral sup-
port wedge (84, 91) connectable to the proximal end (19) of the stem (10).

4. A femoral component in accordance with claim 3, wherein the lateral support wedge (91) is fixedly connected to the
proximal end (19) of the stem (10).
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5. A femoral component in accordance with claim 4, wherein said lateral support wedge (91) is connectable to said
stem (10) by means of an adhesive.

6. A femoral component in accordance with claim 3, wherein the lateral support wedge (84) is releasably connectable
to the proximal end (19) of the stem (10).

7. A femoral component in accordance with claim 6, wherein said lateral support wedge (84) is connectable to said
stem (10) by means of a male/ female joint (86, 88).

8. A femoral component in accordance with one of claims 1 to 7, wherein the anterior-posterior width of the lateral
support surface (78) is about 10-30 mm.

9. A femoral component in accordance with one of claims 1 to 8, wherein said angle (β) of the lateral support surface
(78) is about 10-15°.

10. A femoral component in accordance with one of claims 1 to 9, wherein the medial-lateral breadth at the broadest
point of the lateral wedge-shaped appendage (80, 84, 91) is such that it extends the lateral surface of said stem by
at least 10 mm.

11. A femoral component in accordance with at least claim 3, wherein said separate lateral support wedge (84, 91) is
shaped such that the lateral support surface (78) thereof is slightly rounded, said wedge (84, 91) having anterior-
posterior side surfaces (99) which bulge outwardly with respect to the anterior-posterior side surfaces of said stem,
said anterior-posterior side surfaces of said wedge extending medially to form wings which overlap the lateral por-
tion of the anterior-posterior side surfaces of said stem, the interior surface of said wings and the medial surface of
said wedge which contacts the lateral surface of said stem having a shape which corresponds with the shape of the
corresponding surfaces of said stem.

Patentansprüche

1. Femorale Komponente einer Hüft-Endoprothese zur Implantation in das obere Ende des Knochenmarkskanals
eines Oberschenkelknochens, welche Prothese umfaßt:

- einen Schaft (10) mit einem distalen Ende (20), das so gestaltet und dimensioniert ist, daß es in die Knochen-
markshöhle eines Oberschenkelknochens einführbar ist, und mit einem proximalen Ende (19), wobei der
Schaft an dessen Seite eine mediale Seite (11), die dazu bestimmt ist, im Gebrauch der medialen Seite des
Oberschenkelknochens benachbart zu liegen, und eine laterale Seite (13) an dessen Seite aufweist, die dazu
bestimmt ist, im Gebrauch der lateralen Seite des Oberschenkelknochens benachbart zu liegen; und

- einen Hals (6), der mit dem proximalen Ende des Schaftes verbunden ist und sich davon wegerstreckt, wobei
der Hals dazu ausgelegt ist, mit erna Kopfeinrichtung (4) verbunden zu werden, um im Gebrauch als Femur-
kopf zu fungieren;

dadurch gekennzeichnet, daß die Komponente weiterhin umfaßt:
einen nahe dem proximalen Ende des Schaftes (10) angeordneten, lateralen keilförmigen Ansatz (80, 84, 91), der
sich von der lateralen Seite des Schaftes (10) wegerstreckt und eine laterale Lagerfläche (78) einschließt, die so
bemessen und geformt ist, daß sie im Gebrauch mit der proximalen lateralen Oberschenkelknochenschale in Kon-
takt steht, wobei die laterale Lagerfläche (78) einen Winkel (β) von 5-20° mit der Mittellinie (22) des distalen
Abschnittes des Schaftes (10) bildet und eine ausreichende Breite aufweist, um im Gebrauch eine Übertragung der
auf die Kopfeinrichtung ausgeübten Kraft auf den Oberschenkelknochen zu erlauben, so daß ein solcher Kontakt
den Oberschenkelknochen nicht beschädigt, wobei die anterior-posteriore Breite der lateralen Lagerfläche (78)
größer als 8 mm ist.

2. Femorale Komponente nach Anspruch 1, wobei der laterale Ansatz (80) integral in einem Stück mit dem Schaft
(10) ausgebildet ist.

3. Femorale Komponente nach Anspruch 1, wobei der laterale Ansatz ein separater, getrennter lateraler Lagerkeil
(84, 91) ist, der mit dem proximalen Ende (19) des Schaftes (10) verbindbar ist.

4. Femorale Komponente nach Anspruch 3, wobei der laterale Lagerkeil (91) fest mit dem proximalen Ende (19) des
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Schaftes (10) verbunden ist.

5. Femorale Komponente nach Anspruch 4, wobei der laterale Lagerkeil (91) mit dem Schaft (10) mittels eines Kleb-
stoffes verbindbar ist.

6. Femorale Komponente nach Anspruch 3, wobei der laterale Lagerkeil (84) mit dem proximalen Ende (19) des
Schaftes (10) lösbar verbindbar ist.

7. Femorale Komponente nach Anspruch 6, wobei der laterale Lagerkeil (84) mit dem Schaft (10) mittels einer Stek-
ker/Steckaufnahme-Verbindung (86, 88) verbindbar ist.

8. Femorale Komponente nach einem der Ansprüche 1 bis 7, wobei die anterior-posteriore Breite der lateralen Lager-
fläche (78) ungefähr 10 bis 30 mm beträgt.

9. Femorale Komponente nach einem der Ansprüche 1 bis 8, wobei der Winkel (β) der lateralen Lagerfläche (78) etwa
10 bis 15° beträgt

10. Femorale Komponente nach einem der Ansprüche 1 bis 9, wobei die medial-laterale Breite am breitesten Punkt
des lateralen keilförmigen Ansatzes (80, 84, 91) so ausgebildet ist, daß sie zur lateralen Oberfläche des Schaftes
wenigstens 10 mm beträgt.

11. Femorale Komponente wenigstens nach Anspruch 3, wobei der separate laterale Lagerkeil (84, 91) so ausgeformt
ist, daß dessen laterale Lagerfläche (78) leicht gerundet ist, wobei der Keil (84, 91) anterior-posteriore Seitenflä-
chen (99) aufweist, die sich bezogen auf die anterior-posterioren Seitenflächen des Schaftes nach außen wölben,
wobei die anterior-posterioren Seitenflächen des Keils sich medial erstrecken, um Flügel zu bilden, die den latera-
len Abschnitt der anterior-posterioren Seitenflächen des Schaftes überlappen, wobei die inneren Flächen der Flü-
gel und die mediale Fläche des Keiles, die in Kontakt mit der lateralen Fläche des Schaftes steht, eine Form
aufweisen, die der Form der entsprechenden Flächen des Schaftes entspricht.

Revendications

1. Composant fémoral pour une endoprothèse de la hanche destinée à l'implantation dans l'extrémité supérieure du
canal médullaire d'un fémur, ladite prothèse comprenant :

- une tige (10) ayant une extrémité distale (20), conformée et dimensionnée pour être introduite dans une cavité
médullaire d'un fémur, et une extrémité proximale (19), ladite tige ayant un côté médial (11) sur son côté des-
tiné à être adjacent au côté médial du fémur en utilisation, et un côté latéral (13) sur son côté destiné à être
adjacent au côté latéral du fémur en utilisation ; et

- un col (6) connecté à l'extrémité proximale de ladite tige et s'étendant en éloignement de celle-ci, ledit col étant
adapté à être connecté à un organe en forme de tête (4) afin d'assurer la fonction d'une tête de fémur en utili-
sation ;

caractérisé en ce que ledit composant comprend en outre :
un appendice latéral en forme de coin (80, 84, 91) proche de l'extrémité proximale de la tige (10) et en projection
depuis le côté latéral de ladite tige (10) et incluant une surface de support latérale (78), qui présente une taille et
une forme propres à venir en contact avec le cortex fémoral latéral proximal du fémur supérieur en utilisation, ladite
surface de support latérale (78) formant un angle (β) de 5 à 20° avec la ligne médiane (22) de la partie distale de
ladite tige (10) et ayant une largeur suffisante pour permettre le transfert vers le fémur de la force appliquée à
l'organe en forme de tête en utilisation, de façon que ledit contact ne provoque pas d'endommagements au fémur,
et en ce que la largeur antérieure/postérieure de la surface de support latérale (78) est supérieure à 8 mm.

2. Composant fémoral en accord avec la revendication 1, dans lequel l'appendice latéral (80) est formé de manière
intégrale avec la tige (10).

3. Composant fémoral en accord avec la revendication 1, dans lequel l'appendice latéral est un coin de support latéral
discret séparé (84, 91) susceptible d'être connecté à l'extrémité proximale (19) de la tige (10).

4. Composant fémoral en accord avec la revendication 3, dans lequel le coin de support latéral (91) est connecté de
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manière fixe à l'extrémité proximale (19) de la tige (10).

5. Composant fémoral en accord avec la revendication 4, dans lequel ledit coin de support latéral (91) est susceptible
d'être connecté à ladite tige (10) au moyen d'un adhésif.

6. Composant fémoral en accord avec la revendication 3, dans lequel le coin de support latéral (84) est connecté de
façon détachable à l'extrémité proximale (19) de la tige (10).

7. Composant fémoral en accord avec la revendication 6, dans lequel ledit coin de support latéral (84) est susceptible
d'être connecté à ladite tige (10) au moyen d'un joint mâle/femelle (86, 88).

8. Composant fémoral en accord avec l'une des revendications 1 à 7, dans lequel la largeur antérieure/postérieure de
la surface de support latérale (78) est d'environ 10 à 30 mm.

9. Composant fémoral en accord avec l'une des revendications 1 à 8, dans lequel ledit angle (β) de la surface de sup-
port latérale (78) est d'environ 10 à 15°.

10. Composant fémoral en accord avec l'une des revendications 1 à 9, dans lequel la largeur médiale/latérale au point
le plus large de l'appendice latéral en forme de coin (80, 84, 91), est telle qu'il s'étend de la surface latérale de ladite
tige sur au moins 10 mm.

11. Composant fémoral en accord avec la revendication 3 au moins, dans lequel ledit coin de support latéral séparé
(84, 91) présente une forme telle que la surface de support latérale (78) de celui-ci est légèrement arrondie, ledit
coin (84, 91) ayant des surfaces latérales antérieures/postérieures (99) qui sont bombées vers l'extérieur par rap-
port aux surfaces latérales antérieures/postérieures de ladite tige, lesdites surfaces latérales antérieures/posté-
rieures dudit coin s'étendant en direction médiale pour former des ailes qui recouvrent la partie latérale des
surfaces latérales antérieures/postérieures de ladite tige, la surface intérieure desdites ailes et la surface médiale
dudit coin qui est en contact avec la surface latérale de ladite tige ayant une forme qui correspond à la forme des
surfaces correspondantes de ladite tige.
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