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A modular prosthesis has an intramedullary rod element 
Which is to be inserted in a bone. The rod has a shaped 
proximal portion Which is telescoped into one end of a bore 
in the trochanter element. The mating surfaces of the shaped 
rod and the trochanter bore form a rotationally immovable 
connection. A neck element is telescoped into the other end 
of the trochanter bore. The neck and the trochanter have 
mating surfaces With mating recesses. Akey lock element is 
inserted into the mating recesses to prevent rotational move 
ment betWeen the neck and the trochanter. All the elements 
are secured together by a bolt through the neck, trochanter 
and rod. 
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DOUBLE D KEY LOCKING PROSTHESIS 

[0001] This application is related to US. application Ser. 
No. 09/527,180, ?led Mar. 17, 2000. 

FIELD OF THE INVENTION 

[0002] This invention relates to the medical ?eld of ortho 
paedics and joint replacement, in particular. Modular arti? 
cial joints have several components that must be assembled 
and placed in the patient to reconstruct a joint. While 
modular joints provide the ability to custom ?t an arti?cial 
joint to a patient’s anatomy, the connection betWeen the 
components must be Without relative movement after 
implantation. This invention is directed to a modular arti? 
cial joint construction Which provides a locking mechanism 
to secure the components immovably together. 

BACKGROUND OF THE INVENTION 

[0003] In replacing a hip joint, the head of the femur is 
removed along With the ball. The trochanter portion of the 
femur is shaped and prepared for receiving the prosthesis so 
that the arti?cial joint Will closely approximate the natural 
hip. 
[0004] Earlier arti?cial hip joints Were made of one-piece 
construction requiring a large inventory of prosthesis to 
accommodate the various siZed patients. The modular arti 
?cial joint has tWo or three or more elements Which replace 
the natural hip. By manufacturing these components With 
interchangeable connections but different external siZes, 
inventories may be smaller because of the ability to mix and 
match components. Also, the modular prosthesis provides 
more ?exibility in customiZing the various components of a 
joint to the various parts of a patient’s natural joint. 

[0005] In a three piece arti?cial hip joint, the various siZed 
components of the joint that may be selected are the 
intramedullary rod, the trochanter and the neck. The 
intramedullary rod is inserted into the end of the femur. The 
rod acts as a stabiliZer in maintaining the arti?cial joint in the 
axis of the femur. The upper portion of the rod Which 
extends out of the femur is ?tted into a trochanter element 
Which is shaped like the removed broad head of the femur 
Which it replaces. This element, along With the rod, is used 
to adjust the length of the prosthesis to approximate the 
natural length of the femur. 

[0006] The natural trochanter is the broadened area offset 
from the end of the femur. The natural trochanter may be at 
any radial angle about the axis of the femur. This natural 
angular relationship must be reproduced by the intramedul 
lary rod and the arti?cial trochanter. The arti?cial trochanter 
is seated on the end of the patient’s femur and is the main 
load bearing element of the prosthesis. It is important that 
this load, Which is mostly compression, is transmitted along 
the axis of the femur. 

[0007] A neck element is inserted into the trochanter 
element and carries an extension onto Which the ball joint 
Will be ?xed. The horiZontal angle betWeen the trochanter 
and the neck extension is variable to reproduce the antever 
sion angle of the patient’s natural joint. The neck carries 
cantilevered forces in torque and compression betWeen the 
acetabulum and the trochanter. It is also important that these 
forces do not result in relative movement betWeen the 
trochanter and the neck. 
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[0008] All these elements have a central bore and are 
permanently secured together by a bolt Which is inserted into 
the neck element, extends through the trochanter element, 
and is threaded into the upper end of the rod. In some cases, 
the intramedullary rod may be attached to the bone With 
bone cement While, in other cases the cement is omitted. 

[0009] When the cement is omitted, the placement and 
?xation of the intramedullary rod becomes more critical to 
pain free usage of the prosthesis. Further, it is most impor 
tant that the intramedullary rod not be disturbed after 
insertion since this Would corrupt the union betWeen the rod 
and the interior of the femur. 

[0010] In order to maintain the original union betWeen the 
femur and the intramedullary rod, modular prosthesis have 
been developed to alloW rotational adjustment of the several 
parts or elements about the rod during the placement of the 
prosthesis to more closely reproduce the natural structure of 
the hip. The modular concept also alloWs the selection of 
different siZed elements, before or during surgery, to more 
closely approximate the natural joint. 

[0011] With the advantage of ?exibility gained by modular 
prosthesis, there comes the requirement that there be no 
movement betWeen the several parts or elements after 
implantation. These movements may cause misalignment of 
the joint resulting in increased pain, trauma to the joint and, 
even, dislocation of the joint. 

DESCRIPTION OF THE PRIOR ART 

[0012] The prior art is replete With arti?cial prosthesis and 
hip joints, in particular. 

[0013] Illustrative of the state of the art are US. Pat. Nos. 
5,876,459 and 5,506,644 to PoWell Which disclose modular 
hip joints having a stem, one end of Which is inserted in the 
intramedullary canal. The other end of the stem is tapered to 
?t Within a second, neck, element. The neck ultimately 
supports the ball joint. A sleeve element is placed over the 
junction of the ?rst tWo elements. All three elements are 
rotationally movable relative to each other. Abolt is driven 
through the bore of the neck and stem deforming a portion 
of the interconnected elements for a friction ?t betWeen the 
neck and the stem. These prior art patents disclose that the 
sleeve may have a polygonal shaped bore With the articu 
lating elements having corresponding shaped portions. The 
interconnected elements of these hip joints do not form a 
static lock betWeen each other but require a deformation of 
one or more elements before a friction ?t is established. The 
deformation and friction ?t is betWeen the stem and the neck 
rather than the sleeve and the stem. 

[0014] US. Pat. No. 5,653,765, to McTighe et al discloses 
a modular hip joint With a stem, an intermediate shoulder 
portion, and a proximal shoulder piece Which attaches to the 
ball. The stem and the intermediate shoulder portion have 
interengaging teeth on the corresponding ends of each by 
Which they are connected. This end-to-end connection 
alloWs for rotational movement of the elements relative to 
each other. The proximal shoulder piece and the intermedi 
ate shoulder piece also have an end-to-end toothed connec 
tion for rotational adjustment. This construction has tWo 
movable end-to-end connections Which provide good ?ex 
ibility for rotation of the elements but have small surface 
areas of ?xation to each other limited to the surfaces of the 
interengaged teeth. 
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SUMMARY OF THE INVENTION 

[0015] In the instant invention a modular prosthesis is 
taught Which has an intramedullary rod element Which is to 
be inserted in a bone. The rod has a shaped proximal portion 
Which is telescoped into one end of a bore in the trochanter 
element. The mating surfaces of the shaped rod and the 
trochanter bore form a rotationally immovable connection. A 
neck element is telescoped into the other end of the tro 
chanter bore permitting rotational adjustment. All the ele 
ments are locked together by a bolt through the neck and rod. 

[0016] In a particularly preferred embodiment of the 
instant invention a modular prosthesis is described for use as 
a hip replacement having an intramedullary rod, a trochanter 
and a neck. The intramedullary rod has a distal end adapted 
for insertion into the intramedullary canal of the femur and 
a proximal end. The proximal end has a reduced radius and 
a circumference With opposite planar surfaces joined by 
curved surfaces. The proximal end includes a screW threaded 
blind bore along the longitudinal axis of the intramedullary 
rod. When the intramedullary rod is driven into the femur, it 
is important to align the planar surfaces of the proximal end 
of the rod to result in the orientation of the arti?cial 
trochanter as closely as possible to the original orientation of 
the natural trochanter. 

[0017] The trochanter has a narroW distal end and a larger 
proximal end forming an external shape approximating the 
natural trochanter. The arti?cial trochanter has a through 
bore from the distal end to the proximal end, With the 
proximal end of the through bore having a smooth circum 
ference. The proximal end of the through bore has a radial 
extension for receiving the tang of a key lock. The distal end 
of the through bore has a circumference With opposite planar 
sides joined by curved surfaces. The circumference of the 
trochanter bore and the circumference of the proximal end of 
the intramedullary rod telescope together With the opposite 
planar surfaces in intimate contact With each other forming 
a rotationally secure connection With the arti?cial trochanter 
approximating the position of the natural trochanter. 

[0018] The neck has a planar distal end With a through 
bore. There is a cylindrical extension about the through bore 
adapted to be inserted into the proximal end of the through 
bore of said trochanter. Adjacent the cylindrical extension, in 
the planar surface, is a recess shaped to accommodate the 
base of a key lock. The through bore extension of the neck 
and the proximal end of the through bore in the trochanter 
telescope together forming a rotationally adjustable connec 
tion held in place by different angled key locks. 

[0019] The proximal end of the through bore in the neck 
has an enlarged countersunk bore and the distal end of the 
through bore telescopes over the proximal end of the 
intramedullary rod. A screW threaded bolt is disposed in the 
countersunk bore and threadably engaged With the screW 
threads in said proximal end of said intramedullary rod 
forming a locked integral prosthesis. 

[0020] Accordingly, it is an objective of the instant inven 
tion to provide a hip joint With an intramedullary rod 
element Which is connected With the trochanter element in 
such a manner as to prevent any rotational movement 

betWeen the elements. Rotational movement, in this context, 
refers to the turning of either element in a plane normal to 
the common longitudinal axis of the elements. 
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[0021] It is a further objective of the instant invention to 
provide a connection betWeen the trochanter element and the 
intramedullary rod in such a manner as to limit the combined 
length of the elements. 

[0022] It is a further objective of the instant invention to 
provide the trochanter and the neck With a locking mecha 
nism to rigidly secure the components together to prevent 
relative rotation. 

[0023] It is a still further objective of the invention provide 
a locking mechanism betWeen the neck element and the 
trochanter element that permits rotational adjustment of the 
anteversion angle. 

[0024] Other objectives and advantages of this invention 
Will become apparent from the folloWing description taken 
in conjunction With the accompanying draWings Wherein are 
set forth, by Way of illustration and example, certain 
embodiments of this invention. The draWings constitute a 
part of this speci?cation and include exemplary embodi 
ments of the present invention and illustrate various objects 
and features thereof. 

BRIEF DESCRIPTION OF THE FIGURES 

[0025] FIG. 1 is an exploded perspective of the prosthesis 
of this invention; 

[0026] FIG. 2 shoWs an partial cross section of the 
assembled trochanter and neck of the prosthesis; 

[0027] FIG. 3 is a perspective vieW of the distal end of the 
neck and the locking key of the prosthesis of this invention; 

[0028] FIG. 4 shoWs a perspective of the proximal end of 
the prosthesis of this invention With the anteversion angle 
approximately eight (8) degrees; 
[0029] FIG. 5 shoWs a prospective of the proximal end of 
the trochanter With the key slot; 

[0030] FIG. 6 shoWs a perspective of the key With a 
neutral orientation; and 

[0031] FIG. 7 shoWs a prospective of the key With a 
anteversion of approximately +12 degrees. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] It is to be understood that While a certain form of 
the invention is illustrated, it is not to be limited to the 
speci?c form or arrangement of parts herein described and 
shoWn. It Will be apparent to those skilled in the art that 
various changes may be made Without departing from the 
scope of the invention and the invention is not to be 
considered limited to What is shoWn and described in the 
speci?cation and draWings. 

[0033] The prosthesis 10, shoWn in FIG. 1, has an 
intramedullary rod 11 Which provides stability. The rod has 
a distal end 12 and a proximal end 13. The proximal end of 
the rod is smaller in diameter than the distal end. The distal 
end 12 is inserted into the patient’s femur and forms the 
stabiliZing connection for maintaining the prosthesis in 
alignment With the axis of the femur. The distal end of the 
rod may have ?utes (not shoWn) to increase the surface area 
of the junction betWeen the rod and the intramedullary canal 
of the femur. The distal end of the rod may also have a slot 



US 2002/0120343 A1 

(not shown) along the longitudinal axis of the rod to better 
accommodate the internal anomalies occurring in the inte 
rior of the intramedullary canal. This structure alloWs the 
distal end of the rod to compress to a smaller diameter to 
more easily reach the desired depth of insertion. 

[0034] The trochanter element 16 is mounted on the 
proximal end of the intramedullary rod. The trochanter has 
a through bore portion 17 in the distal end thereof through 
Which the proximal end 13 of the intramedullary rod is 
inserted. As shoWn in FIG. 2, the through bore portion 17 
and the proximal end 13 of the intramedullary rod have 
corresponding mating surfaces Which lock the elements 
together preventing any rotational movement. The bore 
portion 17 has planar opposite sides 18 and 19 and curved 
surfaces 20 and 21 joining the ends of the planar sides. The 
proximal end of the intramedullary rod is siZed to closely ?t 
Within the bore portion 17. The proximal end of the 
intramedullary rod also has opposite planar sides 22 and 23 
joined by curved surfaces 24 and 25. 

[0035] Because the intramedullary rod 11 and trochanter 
16 do not move rotationally, it is very important that the 
orientation of the proximal end of the rod be established 
during insertion of the rod into the femur. Intramedullary rod 
11 provides stability and the trochanter 16 acts as the load 
bearing element. As mentioned earlier, these components 
may be provided in different lengths and diameters. The 
proper insertion of the rod alloWs the immovable connection 
of the trochanter to the intramedullary rod in the approxi 
mate original position of the excised head of the femur. 

[0036] In addition to or in place of the complementary 
surfaces in bore 17 and the proximal end 13 of the intramed 
ullary rod, the bore portion 17 may be formed With a taper 
26 Which is smaller toWard the proximal end of the tro 
chanter and larger at the distal end. The proximal end of the 
intramedullary rod may be formed With a slightly larger 
diameter taper 27 having a smaller end toWard the proximal 
end. As the tWo elements are telescoped together, the tapered 
Walls engage each other further strengthening the connection 
betWeen the elements. In the embodiment shoWn in FIGS. 
1 and 2, the intramedullary rod has a shoulder 14 engaging 
the distal circumference of the trochanter 16 for additional 
support. This additional support is desired When the tro 
chanter 16 is formed of an interconnecting cellular structure 
to promote bone ingroWth. 

[0037] Either the cooperating tapers 26 and 27 or the 
shoulder 14 and seating face 29 establish a precise limit to 
the distance the trochanter may be telescoped over the 
intramedullary rod. This limit, in turn, establishes the overall 
length of the tWo elements. 

[0038] The proximate end of the intramedullary rod has a 
threaded bore 52 for receiving the threaded end of bolt 50. 

[0039] The proximal end of trochanter 16 has a counter 
bore portion 30 Which has a greater diameter than the 
diameter of the through bore portion 17 in the distal end. 
Counter bore portion 30 receives the distal end 31 of the 
neck element 40. This counter bore portion 30 may be 
cylindrical or conical. If conical, the Walls of the counter 
bore portion 30 taper from a large diameter proximal end 
toWard the distal end. 
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[0040] The counter bore portion 30 establishes a rotation 
ally adjustable connection With the neck 40. This telescoped 
connection permits the prosthesis to be adjusted, after the 
intramedullary rod has been inserted into the femur, to 
approximate the natural location of the original ball. The 
horiZontal angle betWeen the neck and the trochanter is the 
anteversion angle a, shoWn in FIG. 4, approximately 8 
degrees. 
[0041] The trochanter is shaped like the natural femur 
head and has an outer diameter that is larger than the 
intramedullary rod at the distal end. The distal end of the 
trochanter is inserted into the intramedullary canal. This 
junction of the trochanter and the shaft of the femur is the 
primary load carrying connection betWeen the prosthesis and 
the patient’s body. The trochanter ?ares to a larger diameter 
proximal end Which has a planar surface 32 containing the 
counter bore portion 30. As shoWn in FIG. 5, the bore 30 
includes a linear portion forming a recess or diametrical 
extension 33. The recess or bore extension 33 receives the 
tang 61 of the key lock 60 to establish the anteversion angle 
betWeen the trochanter and the neck. As shoWn in FIG. 4, 
the anteversion angle a is neutral representing the most 
common angular relationship betWeen the trochanter and the 
neck. As shoWn in FIG. 5, the bore extension 33 is formed 
as an extension of the counter bore 30, hoWever the recess 
33 may be separated from the bore. 

[0042] The neck 40 has a partially cylindrical body 41 
With a laterally extending arm 46 extending from the proxi 
mal surface of the body 41. This arm 46 carries the ball joint 
(not shown) for an arti?cial hip and can be speci?cally set 
at different anteversion angles to the trochanter and thus the 
axis of the femur With the key lock 60. 

[0043] The distal surface of the neck is formed as a ?at 
surface 43 With a depending smaller diameter distal end 31. 
The ?at surface 43 is in intimate contact With the surface 32 
of the trochanter, as shoWn in FIG. 2. Arecess or blind bore 
47 is formed in the surface 43. The recess has a geometrical 
shape Which prevents movement of an inserted key. In 
FIGS. 1 and 3 the geometrical shape is illustrated as 
triangular but other shapes are possible. 

[0044] Akey lock 60 having the same peripheral con?gu 
ration as the recess is placed in the recess 47. The key lock 
60 has a base 61 With a thickness equivalent to or less than 
the depth of the recess 47. A tang 62 is formed on the base 
61. The tang 62 is shaped to closely ?t into the linear 
extension 33 in the trochanter 16. The tang has a height 
approximately the same as the depth of the extension 33. 

[0045] The draWings illustrate one embodiment of the 
invention in Which the base of the key lock cooperates With 
the blind bore in the neck and the tang cooperates With the 
recess in the trochanter to stop rotation. HoWever, this 
organiZation can be reversed With the base of the key lock 
cooperating With the trochanter and the tang With the neck. 

[0046] As shoWn in FIGS. 6 and 7, the tangs 62 and 63 
may be located on the base at different angular orientations. 
In FIG. 6, a neutral orientation of the tang 62 is depicted. In 
FIG. 7, the tang 63 is disposed at approximately +12 degrees 
rotation (right) from neutral. To provide a suitable antever 
sion angle range of key locks, a preferred set of key locks 
has each tang set at one degree (1) increments, both + (right) 
and — (left) from neutral, resulting in a complete set of 
tWenty ?ve (25) key locks. 
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[0047] The distal end 31 is telescoped into the counter 
bore portion 30 of the trochanter. The outer surface of the 
distal end may be cylindrical or conical. The conical surface 
of the distal end 31 tapers from a smaller distal end toWard 
the surface 43. The base of the conical pin is slightly larger 
than the through bore portion 30 so that a friction ?t is 
established When the elements are telescoped together. This 
maintains the rotational axis relationship betWeen the ele 
ments. 

[0048] The neck has a bore 44 extending from the proxi 
mal end through the distal end 31. The proximal end 45 of 
the bore 44 is countersunk to receive the head of the bolt 50. 
The distal end of bore 44 receives the proximal end 13 of the 
intramedullary rod 11. 

[0049] The prosthesis is assembled by turning the threads 
of the bolt 50 into the threads 52 of the intramedullary rod. 
As these cooperating screW threads tighten, the elements of 
the prosthesis are draWn together forcing the tapered distal 
end of the neck into a friction ?t With the tapered bore of the 
trochanter and the trochanter to a stop limit With the 
intramedullary rod. In the ?nal disposition, the trochanter 
and the intramedullary rod a locked together over a major 
part of the length of each. And the neck is locked to the 
rotationally immovable trochanter at a speci?c anteversion 
angle by the key lock. 

[0050] The various elements or components of the pros 
thesis may be made in different external siZes so that a range 
of elements is available to meet the siZe needs of various 
patients. HoWever, the interconnecting portions of the dif 
ferent siZed components are of the same siZe or, at least, 
made in a range of siZes so that the different external siZed 
elements may be securely connected as described above. 

What is claimed is: 
1. A modular prosthesis to be used in hip replacement 

comprising: 

an intramedullary rod having a distal end adapted for 
insertion into the intramedullary canal of the femur and 
a tapered proximal end, said tapered proximal end 
having a smaller circumference than said distal end, 
said tapered proximal end having the smallest circum 
ference at said proximal end, said proximal end having 
a screW threaded blind bore along a longitudinal axis of 
said intramedullary rod, 

a trochanter having a narroW distal end and a larger 
proximal end With a shaped through bore from said 
distal end to said proximal end, said circumference of 
said trochanter bore and said circumference of said 
proximal end of said intramedullary rod adapted to 
telescope together forming a rotationally secure con 
nection, said larger proximal end of said trochanter 
having a recess, 

a neck having an extension on the distal end adapted to be 
inserted into the proximal end of said through bore of 
said trochanter, said distal end of said neck having a 
planar surface including a blind bore, said extension on 
said distal end of said neck and said proximal end of 
said through bore in said trochanter adapted to tele 
scope together to form a rotationally adjustable con 
nection, 
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a key lock adapted to be inserted in said recess in said 
trochanter and said blind bore in said neck to ?x said 
rotationally adjustable connection, 

said neck having a through bore, said proximal end of said 
through bore having a countersunk bore, said distal end 
of said through bore formed as said extension and 
adapted to telescope over the proximal end of said 
intramedullary rod, and 

a screW threaded bolt adapted to be disposed in said 
countersunk bore and threadably engaged With said 
screW threads in said proximal end of said intramed 
ullary rod forming a locked integral prosthesis. 

2. A modular prosthesis as claimed in claim 1 Wherein 
said proximal end of said intramedullary rod has opposite 
planar surfaces connected by curved surfaces, said through 
bore of said trochanter having opposite planar surfaces 
connected by curved surfaces, said proximal end of said 
intramedullary rod and said through bore of said trochanter 
adapted to be telescoped together With said planar surfaces 
in intimate contact With each other. 

3. A modular prosthesis as claimed in claim 1 Wherein 
said intramedullary rod has a circumferential shoulder, said 
trochanter has a circumferential seating face, said shoulder 
and said seating face forming a stop limit When said 
intramedullary rod and said trochanter are telescoped 
together. 

4. A modular prosthesis as claimed in claim 1 Wherein 
said distal end of said through bore in said trochanter has a 
tapered surface and said proximal end of said intramedullary 
rod has a tapered surface, said tapered surfaces forming a 
stop limit When said intramedullary rod and said trochanter 
are telescoped together. 

5. A modular prosthesis as claimed in claim 4 Wherein 
said distal end of said neck and said proximal end of said 
through bore in said trochanter each have complementary 
tapered surfaces, said complementary tapered surfaces form 
ing a secure connection betWeen said neck and said tro 
chanter When said bolt is disposed in said proximal end of 
said intramedullary rod. 

6. A modular prosthesis as claimed in claim 1 Wherein 
said distal end of said neck and said proximal end of said 
through bore in said trochanter each have complementary 
tapered surfaces forming a secure connection betWeen said 
neck and said trochanter When said bolt is disposed in said 
proximal end of said intramedullary rod. 

7. A modular hip prosthesis kit comprising a plurality of 
different siZed intramedullary rods, trochanters, necks, vari 
ous angled key locks, and bolts, said plurality of intramed 
ullary rods, trochanters, necks, various angled key locks and 
bolts being adapted for interchangeable assembly to form a 
particular hip prosthesis With speci?c characteristics, said 
speci?c characteristics including a longitudinal axis and an 
anteversion angle, said angle ?xed by selection of one of 
said various angled key locks, said one of said various 
angled key locks adapted to secure one of said plurality of 
trochanters With one of said plurality of necks in a speci?c 
horiZontal angle. 

8. A modular hip prosthesis kit of claim 7 Wherein each of 
said intramedullary rods have a distal end adapted for 
insertion in the femur and a proximal end of reduced 
diameter having a screW threaded bore, each of said tro 
chanters have an enlarged proximal end and a smaller distal 
end With a through bore, said through bore adapted for 
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telescoping connection With said proximal end of any one of 
said intrarnedullary rods, said enlarged proximal end of said 
trochanter having a recess, each of said necks having a 
proximal end carrying an arm and a distal end With an 
extension and a blind bore, each of said necks having a 
through bore, one end of said through bore housed in said 
extension, said extension adapted to telescope into said 
through bore at said proximal end of any of said trochanters, 
said various angled key locks including a base and a tang 
?xed at a speci?c horiZontal angle to said longitudinal axis 
of said prosthesis, each of said tangs of said key locks having 
a different horiZontal angle, and each screW threaded bolt is 
adapted to be placed in the through bore of said neck, and 
extend through the through bore of said trochanter and be 
threaded into the threaded bore of said intrarnedullary rod to 
form a speci?c prosthesis. 
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9. A modular hip prosthesis kit of claim 8 Wherein said 
intrarnedullary rods have a circumferential shoulder about 
said distal end, said trochanters have a seating face located 
on said distal ends, said shoulder adapted to engage said 
seating face for added support. 

10. A modular hip prosthesis kit of claim 9 Wherein said 
through bores of said trochanters have opposite planar 
surfaces joined by curved surfaces, said proxirnal ends of 
said intrarnedullary rods have opposite planar surfaces 
joined by curved surfaces, said trochanters adapted to tele 
scope over said intrarnedullary rods placing said planar 
surfaces in intimate contact With each other and providing a 
rotationally secure connection. 


