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OSTEOSYNTHESIS AUXILIARY FOR THE TREATMENT OF 
SUBTROCHANTERIC, PERITROCHANTERIC AND FEMORAL-NECK 

FRACTURES 

Description 

·The invention relates to an osteosynthesis auxiliary for 

the treatment of subtrochanteric and peritrochanteric 

fractures as well as fractures of the neck of the femur, 

with a locking nail that can be introduced from the 

proximal end into the medul lary space of a femur, which 

comprises a distal region having at least one transverse 

bore to receive a distal locking element and a proximal 

15 section through which passes a slanted passageway, and with 

a femoral-neck part that can be introduced from a lateral 

position through the slanted passagewa~ into the neck and 

head of the femur, such that there can be inserted into the 

proximal end of the locking nail a stay-pin or the like by 

20 means of which the axial movement of the femoral-neck part 

within the slanted passageway in the proximal section of 

the locking nail can be either limited or completely 

blocked. 

25 An osteosynthesis auxiliary of this kind has been 

disclosed, e.g. in EP 0 257 118 Bl. Supplementary 

information can be found in EP 0 486 483 Al, EP 0 521 600 

Al, EP Q 321 170 Al or DE-U 87 01 164. 6. In the known 

osteosynthesis auxiliaries the locking nail serves to guide 

30 and hold a femoral-neck screw. For this purpose the locking 

nail comprises in its proximal region a slanted bore 

traversing the nail, through which the femoral-neck screw 

can be·passed. At the end of the femoral-neck screw toward 

the head of the femur a self-cutting thread is provided, 

35 with which anchoring in t~e head of the femur is achieved. 

In addition, into the· proximal end of the locking nail a 
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stay-pin can· be inserted, by means of which the femoral­

neck screw is secured against rotation. This stay-pin 

simultaneously cooperates with axial grooves at the 

circumference of the femoral-neck screw to limit the axial 

5 movement of the femoral-neck screw within the slanted bore 

of the locking nai 1. Alternatively, the stay-pin can be 

used to produce a rigid connection between femoral-neck 

screw and locking nail. 

10 One disadvantageous feature of the known construction is 

that in case of a peritrochanteric fracture it is possible 

for the head of the femur to twist with respect to the 

femoral-neck screw. Here it should be kept in mind that a 

not inconsiderable part of the femoral-neck screw lies 

15 within the re la ti vely soft spongiosa of the neck of the 

femur. Only the self-cutting thread extends into the 

relatively firm spongiosa of the head of the femur. ·under 

severe stress, this thread is not guaranteed to be 

rotationally stable with respect to the head-neck fragment, 

20 so that the above-mentioned twisting of the head of .the 

femur can result. 

25 

Accordingly, it is the object of the present invention to 

develop an osteosynthesis auxiliary of the known kind in 

such a way that twisting of the head . of the femur is 

reliably avoided in cases of peritrcichanteric fractures or 

fractures of the neck of the femur, while retaining the 

known principle of sliding between locking nail and 

femoral-neck part. This object is achieved by the 

30 characterizing features in Claim 1. By constructing the 

femoral-neck part as a femoral-neck blade in accordance 

35 

with the invention, said blade is firstly held within the 

locking nail in a rotationally stable manner, and secondly 

it secures the head of the femur against twisting. 
'· 

Because of the specia·l construction and arrangement of the 
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femoral-neck blade according to Claim 3, such that the flat 

sides of the femoral-neck blade extend parallel to the long 

axis of the locking nai 1 or the neck of the femur, the 

femoral-neck blade is additionally endowed with a 

5 particularly high resistance to bending in the plane 

defined by the femoral-neck blade and locking nail. 

Accordingly, the femoral-neck blade in accordance with the 

present invention can sustain extremely large bending 

moments with no danger that the blade will be deformed in 

10 such a way as to prevent its axial movement within the 

slanted passageway thr9ugh the locking nail with consequent 

loss of the above-mentioned sliding principle. In the known 

constructions with femoral-neck screw this phenomenon of a 

secondary rigid connection between femoral-neck screw and 

15 locking nail has been known to occur, with the consequence 

that in femoral-neck fractures and fractures in the 

trochanteric region (extending downward from lateral to 

medial: Types Al and A2 in the AO classification of 

peritrochanteric fractures), the desired compression of the 

20 fractured head of the femur or head-neck fragment in the 

plane of fracture into the metaphyseal fragment becomes 

impossible and the implant perforates into the hip joint. 

25 

In a manner known per se, the locking nai 1 is preferably 

made hollow throughout, so that it can be introduced into 

the proximal femur by way of a guide spike. The wall 

thickness of the hollow locking nail is about 1.5 to 2.5, 

in particular about 2.0 mm. 

30 The measures in Claim 6, which states that in the plane 

defined by the locking nail and femoral-neck blade the 

proximal section of the locking nail is bent laterally 

outward by an angle of 4° to - 8° , in particular about 6°, 

with respect to the distal section, achieve a minimal 

35 tension-line concentration in the locking slide nail. In 

the known construction, the above-mentioned angle is about 
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12° . This distinct bend in the locking nail causes 

instabilities when alternating loads are imposed in the 

r~gion ~f the bend, and the compromise in accordance with 

the invention avoids these. Care should also be taken that 

5 the transition between distal and proximal sections is not 

abrupt but constitutes a curved section. In principle, of 

course it would be advantageous for the locking nail to be 

exactly straight, because this construction would give it 

the greatest resistance to buckling. However, such a 

10 solution is not useful for reasons of surgical technique; 

that is, the bending is necessary so that the site of nail 

insertion can be in the region of the trochanteric tip and 

not in the region of the fossa. The latter would involve a 

considerable interference with the blood flow through the 

15 head-neck fragment, where circulation is already impeded by 

the fracture. Furthermore, insertion of a locking nai 1 in 

the region of the trochanteric fossa is very complicated 

technically, so that the construction in accordance with 

the invention as given in Claim 6 is an ideal compromise 

20 between technically simple insertion on the one hand and 

reduction oi the tension-line concentration in the locking 

nail on the other. 

25 

30 

The length of the locking nail is between 150 and 350 mm, 

in particular about 220 mm for the treatment of 

peritrochanteric fractures and about 320 mm for the 

treatment of subtrochanteric and pathological fractures. 

The somewhat shorter locking nail is straight as seen aiong 

a line parallel to the plane defined by the locking nail 

and femoral-neck blade. Hence the locking nail can have the 

same shape for both the right and the left femur. the 

somewhat longer design must allow for the curvature of the 

femur by having a ventral convexity with a radius of about 

1.5 m. In this case there. must be one locking nail for the 

35 right femur and a separate. locking nail for the left femur. 
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In all cases the distal end of the locking nail is 

preferably rounded, so that it can be gently introduced 

into the medullary space of the femur. 

5 A measure of special significance for the stability of the 

system in accordance with the invention is that the width 

of the proximal section of the locking nail in the region 

of the slanted passageway for the femoral-neck blade and in 

the direction perpendicular to this passageway is greater 

10 

15 

20 

25 

than the width or outside diameter of the region of the 

locking nail distal to this section. The transitions 

between the regions of different width in each case should 

he not abrupt but rather slightly curved, to avoid tension 

peaks. This construction reliably avoid·s breakage of the 

locking nail in the region of the passageway for the 

femoral-neck blade. This region is extremely critical with 

regard to stabi 1 i ty, as it represents a weak point which 

furthermore is relatively heavily loaded by way of the 

femoral-neck blade. By means of the above-mentioned 

measures a sufficient resistance to breakage is achieved in 

the critical region around the slanted passageway for the 

femoral-neck blade. 

At the proximal end of the locking nail there are un~formly 

spaced around its circumference at least two, preferably 

three recesses to enable form-fitting engagement with 

complementary projections on a positioning device. This 

arrangement provides a rigid, in particular rotationally 

stable connection between positioning device and locking 

30 nail .. A rigid connection of this kind is very important for 

placement of the femoral-neck blade and the distal locking 

elements for the locking nail. It guarantees precise 

manipulation. 

' 35 The long axis of the slanted passageway for the femoral-
,.. .. 

neck blade and the long axis of the proximal section of the 
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locking nail enclose an angle of either 125° or 135°. These 

two embodiments of the passageway through the locking nail, 

which also define the position of the femoral-neck blade 

relative to the locking nail, have been found sufficient in 

5 practice. With these two angles all physiological 

variations of the angle between femoral neck and femoral 

shaft can be accommodated. A greater angulation away from 

the midline, by 140° or more, is not required with the 

system in accordance with the invention, which does not 

10 

15 

20 

depend on force transmission through the- bony cortex. 

Accordingly, when the osteosynthesis auxiliary in 

accordance with the invention is used, only two positioning 

bows are needed, one for 125° and another for 135° . Thus 

the number of instruments is minimized. 

The average diameter of the locking nail in accordance with 

the invention is about 11-14 mm, preferably about 12 mm. 

This re la ti vely slight diameter suffices because no 

transmission of force from the locking nail to the bone 

occurs or should occur. The force is imposed by way of the 

femoral-neck blade, through the intrarnedullary locking nail 

to the distal locking elements and thence to the distal 

femur. A large rigid locking nail, which would make direct 

contact with the femoral bone, would only be 

25 disadvantageous. There would be a danger that the nai 1 

would burst the femur, and a greater risk of fracture at 

the end of the nail. 

Both in combination with the construction of an 

30 osteosynthesis auxiliary described above and independently 

thereof, i.e. for conventional· constructions with femoral­

neck screws, the measures according to Claim 14 are of 

great significance, namely that the femoral-neck part, i.e. 

either femoral-neck blade according to the present 

35 invention or conventional' femoral-neck screw, comprises at 

its outer end, i.e. the end away from the.head of the 
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femur, a radially projecting section, in particular a 

circumferential collar, to limit the lateral extent to 

which the femoral-neck part can be introduced into the 

slanted passageway through the locking nail. Thus the 

5 femoral-neck part cannot accidentally be hammered too far 
into the slanted passageway through the locking nail, with 

the risk that under load the femoral-neck part will tip 

into the varus position. It has been found in practice that 

after a femoral-neck part has become so tilted, it is 
10 extremely difficult to remove in the normal way. In the 

case of conventional femoral-neck screws, this danger is 

greatest when the selected femoral-neck screw is too short. 

At this juncture special mention should also be made of the 

15 measures according to Claim 15, which can likewise be 
employed in combination with the construction previously 
described or independently thereof. Here the femoral-neck 
part is constructed as a femoral-neck blade 1 wherein the 

section to be anchored in the head of the femur has a 

20 profile in the shape of a double-T or an !, a T, a star, a 

U or the 1 ike, preferably enclosing a central bore for a 

guide wire. According to Claim 16, this front end, which 

lies within the head of the femur, or the leading edges of 
the profiled section of the femoral-neck blade is or are 

25 constructed as cutting edges. The said design of the 
femoral-neck blade is distinguished by a high geometrical 

moment of inertia and hence by a correspondingly great 
resistance to bending combined with relatively thin-walled 
construction. Therefore only a small amount of spongiosa 

30 must be displaced when the femoral-neck blade is introduced 

or hammered into the neck and head of the femur. The 

introduction of the femoral-neck blade is a comparatively 

gentle procedure, in part because the leading edges are 
constructed as cutting edges. 

35 

The profile construction described above also ensures the 
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above-mentioned rotational stabilization of the femoral 
head and/or neck with respect to the femoral-neck blade. 

Moreover, if the femoral-neck blade with profile section 
5 were rotationally symmetrical in cross section, an 

additional means of securing it against rotation would have 
to be provided in the region of the slanted passageway 
through the locking nail. In this regard, reference is made 
to the state of the art as described above. 

10 

Finally, another feature of special importance is the 
construction according to Claim 17, for which likewise 
protection is desired independently of the construction 
described above. The distinguishing characteristic of this 

15 construction is that at least one transverse bore in the 
distal region of the locking nail is elongated in cross 
section, forming an oblong transverse bore through which a 
distal locking element, in particular a distal locking bolt 
can be passed and anchored in the bone, such that the 

20 locking bolt for static distal locking of the locking nail 
is introduced at the proximal end and the locking bolt for 
dynamic locking of the locking nai 1 is introduced at the 
distal end of the oblong transverse bore. Accordingly, as 
stated in Claim 18, the length of the aperture of such an 

25 oblong transverse bore preferably corresponds to about 
twice the diameter of the associated locking bolt. In 
principle, a somewhat smaller or larger aperture length of 
the oblong transverse bore is also conceivable. This 
construction thus permits both a static distal locking of 

30 the locking nail and dynamic distal locking of the locking 
nail. In the known osteosynthesis auxiliaries of this kind, 
in contrast, only a static distal locking of the locking 
nail is possible, being accomplished by means of a bone 
screw passed through a distal transverse bore. In 

35 accordance with the inveiltion this screw should also be 
replaced by a locking bolt having a self-cutting thread 
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with only minimal thread depth, just sufficient to hold the 

locking bolt in the bone. The invention does not provide 

for pulling the locking bolt tight in the same way as a 

screw. On the contrary, in accordance with the invention 

5 such tightening should be avoided, because it has very 

often been found to produce weak points for a future 

fracture. The locking bolt in accordance with the invention 

should be held in the bone just firmly enough to prevent 

intramedullary slippage of the locking bolt with respect to 

10 the locking nail. 

The distal locking bolt in accordance with the invention 

should be put in place by means of a positioning device, 

which for placement of the locking bolt in the oblong 

15 transverse bore comprises a positioning tube that can be 

turned by 180°, with a bore corresponding to the diameter 

of the locking bolt. Such a positioning device is described 

concretely in Claim 21. A single such positioning device 

suff ic~s for both the right and the left side of the 

20 patient. The positioning device is attached to the proximal 

end of the locking nail so as to form a rigid connection. 

This attachment is accomplished by either a screw or a 

catch mechanism. Furthermore, care should be taken that the 

positioning device operates without long lever arms, in 
25 order to prevent deformation due to grasping a lateral 

handle. In addition, the positioning device should be made 

in one piece in order to avoid relative movements between 

parts of the positioning device that could cause a 

deviation from predetermined targets (position of the 

30 femoral-neck blade on the one hand and position of the 

distal locking elements on the other hand). That is, the 

accuracy of positioning of the system must be ensured. 

35 
For the positioning of _the 

particular locking bolt~, 
distal locking elements, 

the positioning device 

in 

in 
... 

accordance with the invention comprises, on an arm that in 
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the assembled state extends approximately parallel to the 

locking nail in the direction toward its distal end, in 

association with at least one of the at least one oblong 

cross bore formed in the distal region of the locking nail, 

an elongated hole to receive a complementary positioning 

tube provided at its one end with a bore, the inside 

diameter of which is slightly greater than the outside 

diameter of a distal locking bolt to be passed through this 

bore. The positioning tube can be turned by 180° within 

said elongated hole, so that the one bore in the 

positioning tube can be brought into alignment with either 

the proximal or the distal end of the associated oblong 

cross bore in the distal region of the locking nail. After 

it has been placed in the said elongated hole of the 

15 positioning device, the positioning tube is fixed in place 

by means of a fixation screw or the like. 

So that the femoral-neck blade in accordance with the 

invention can be introduced, the positioning device is used 

20 to bore a hole in the corresponding region of the neck and 

head of the femur, by means of a graduated drill with a 

diameter of about 3. 5 mm near the tip and about 10 mm 

elsewhere, the latter region serving to open up the space 

that will receive the lateral (distal) section of the 

25 

30 

femoral-neck blade. For the medial (proximal) profile 

section of the femoral-neck blade an initial bore with a 

diameter of about 3. 5 mm suffices. The boring is 

accomplished by way of the positioning wire for the 

femor~l-neck blade mentioned at the outset. 

Regarding the above-mentioned oblong cross bores in the 

distal region of the locking nail it should be mentioned 

that a static distal locking is as a rule carried out in 

the case of normally oriented Al and A2 peritrochanteric or 

35 femoral-neck fractures. ~dynamic distal locking is used, 

e.g., for a transverse fracture of type A3 or a 
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subtrochanteric fracture. 

The above considerations, finally, make it evident that 

when the osteosynthes is auxi 1 iary in accordance with the 

5 invention is used, a minimal number of instruments is 

required, namely: 

Positioning device 125°; 

Positioning device 135°; 

Boring and centering sleeve for the femoral-neck 

10 blade; 

Boring and positioning tube for the distal locking 

bolt; 

Positioning wire for the femoral-neck blade (diameter 

about 3.0 mm), with associated hammering instrument for the 

15 femoral-neck blade, a screwdriver for the distal locking 

bolts and for the stay-pin associated with the femoral-neck 

blade (stud screw). 

In the following an embodiment of an osteosynthesis 

20 auxiliary in accordance with the invention is explained 

with reference to the attached drawings, wherein 

25 

30 

Fig. 1 shows a locking nail cons~ructed in accordance 

with the invention, in lateral.viewj 

Fig. 2 shows, the locking nai 1 according to Fig. 1 

partially in longitudinal section, partially as viewed from 

the front; 

Fig. 3 is an enlarged plan view of the proximal end of 

the locking nail in the direction of arrows A-A in Fig. 2; 

Fig. 4 shows a femoral-neck· blade constructed in 

accordance with the invention and associated with the 

locking nail as shown in Figs. 1-3, in side view; 

Fig. 5 shows the lateral (distal) end of the femoral­

neck blade according to Fi~. 4 in plan view; 

35 Fig. 6 shows the medi~l (proximal) end of the femoral-

neck blade according to Fig. 4 in enlarged plan view; 
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Fig. 7 shows enl~rged the profile section of the 

femoral-neck blade according to Fig. 4 in section along the 

line A-A in Fig. 4; and 

Fig. 8 shows the arrangement of locking nail, femoral-

5 neck blade and associated positioning device relative to 

one another and to the femur, in schematic front view. 

10 

In Figures 1-8 an osteosynthesis auxiliary 10 (see Fig. 8) 

to treat subtrochanteric and peri trochanteric as well as 

femoral-neck fractures is shown, with a locking nail 12 

that can be introduced from a proximal position into the 

medullary space of a femur 11, comprising a distal region 

with two oblong cross bores 13 to receive a distal locking 

element, namely a locking bolt ·not shown here, and a 

15 proximal section 14 with a slanted passageway 16, and with 

a femoral-neck part that can be introduced from a lateral 

position through the slanted passageway 16 into the neck 17 

and head 18 of the femur, in the form of a femoral-neck 

blade 19 with basically rectangular cross section. The 

20 distal region of the locking nail 12 is identified by the 

reference numeral 15. 

25 

The cross section of the slanted passageway 16 corresponds 

to that of the femoral-neck blade 19, the femoral-neck 

blade 19 and passageway 16 being so dimensioned relative to 

one another that the femoral-neck blade 19 is held without 

play in the passageway 16. Into the proximal end 20 of the 

locking nai 1 12 can be introduced, namely screwed in, a 

stay-pin not shown here (stud screw or the like). The 

30 corresponding threaded bore is identified in Fig. 2 by the 

reference numeral 21. By means of the stay-pin screwed into 

the threaded bore 21, axial movement of the femoral-neck 

blade 19 within the slanted passageway 16 can be either 

1 imi ted or completely p_revented. For this purpose the 

35 section 22 (~ee Fig. 4j of the femoral-neck blade 19 

associated with the passageway 16 comprises at least on the 
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proximal (in the embodiment shown here, also on the distal) 

side a groove 23 parallel to the long axis, which engages 

the locking element that can be set into the proximal end 

20 of the locking nail 21, or the above-mentioned stay-pin, 

5 as described. The one groove 23 can additionally comprise 

axially spaced-apart indentations 24 with which the stay­

pin can interlock as needed, in order to produce a reliably 

rigid connection between locking nail 12 and femoral-neck 

blade 19. In this way, an axial movement of the femoral-

10 neck blade 19 can be reliably prevented as required. 

Depending on the requirement~, the femoral-neck blade 19 

according to Fig. 4 can be provided on the side next to the 

stay-pin with either the axial groove 23 having the 

troughl ike indentations 24 or the axial groove 23 that 

15 lacks said indentations. The former arrangement is selected 

in particular when the femoral-neck blade 19 is to be 

immobilized within the slanted passageway 16 of the locking 

nail 12. In this regard the embodiment according to Fig. 4 

has a dual function. 
20 

25 

30 

35 

As mentioned previously, the femoral-neck part in the 

embodiment described here has the form of a femoral-neck 

blade 19 with a cross section that is not circular or 

rotationally symmetrical but rather is rectangular. By this 
means, and by shaping the cross section of the slanted 

passageway 16 in the locking nail 12 correspondingly, 

rotation of the femoral-neck blade 19 within the slanted 

passageway 16 is permanently prevented. The rectangular 
passageway 16 is so oriented that the femoral-neck blade 19 

is placed on edge therein, so that the flat sides of the 

femoral-neck blade 19 extend parallel to the long axis of 

the locking nail 12 or the neck of the femur. The described 

construction produdes an especially large resistance to 

bending of the femoral-~eck blade, with the consequence 
that there is no danger' of the axial movement of the 

femoral-neck blade 19 being blocked by its becoming bent. 
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In the case of a dynamic placement of the femoral-neck 

blade 19 within the passageway 16, the dynamics are 

reliably preserved. 

5 As can he seen in Fig. 2, the locking nail 12 is made 

hollow throughout its length (bore 25) so that it can be 

inserted into the proximal femur by a guide spike not shown 

here but known per se. The wall thickness of the hollow 

locking nail 12 is about 2.0 mm. The locking nail is made 
10 of a human-compatible material, in particular titanium or a 

titanium alloy. The same applies to the femoral-neck blade 

19 and all other parts such as the stay-pin for the 

femoral-neck blade and the distal locking bolts. 

15 As can further be seen in Fig. 2 and also Fig. 8, in the 

plane defined by locking nail 12 and femoral-neck blade 19 

the proximal section 14 of the locking nail 12 is bent 

laterally outward with respect to its distal section 15, by 

about 6° , the transition between the distal and proximal 

20 sections being formed without an abrupt angulation, by a 

curved section 26. 

The locking nail 12 in the embodiment shown here is 

rotationally symmetrical or circular in cross section. In 
25 principle an oval cross section is also conceivable, to 

enhance rotational stability of the osteosynthesis 
auxiliary within the femur. 

Regarding the stay-pin for the femoral-neck blade 19, not 

30 shown here, it should be mentioned that the stay-pin is 

recessed into the proximal end 20 of the locking nail 12 in 
a manner known per se. 

To increase the stability of the locking nail 12 in the 

35 critical region of the' passa~eway 16, this region is 

expanded relative to.the distal region 15 of the locking 
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nai 1 12. In concrete terms, the outside diameter of the 

locking nail 12 in the region of the passageway 16 is about 

twice as great as the diameter of the distal region 15. 

These dimensions ensure that even in the region of the 

5 passageway 16 the above-mentioned wall thickness of the 

locking nail 12 is retained. The dang~r of breakage of the 

locking nail 12 in the region of the passageway 16 is 

thereby eliminated. 

10 all transitions between the distal region 15 In general, 

and expanded 

without sharp 

proximal region 14 should be constructed 

angles but with a gradual curvature, to 

prevent tension peaks in these transition regions. 

15 As shown in Figs. 1-3, in particular Fig. 3, at the 

proximal end 20 of the locking nail 12 three recesses 27 

are uniformly distributed around its circumference to allow 

form-fitting engagement with complementary projections from 

a positioning device such as is indicated in Fig. 8 by the 

20 reference numeral 28. Owing to this positive engagement, 

which is additionally combined with a non-positive 

connection (stud 29 in Fig. 8 and associated threaded bore 

30 in the proximal end 20 of the locking nail 12 as shown 

in Fig. 2), a rigid connection between positioning device 

25 28 and locking nail 12 is obtained, which is necessary in 

order that the femoral-neck blade 19 and distal locking 

bolts can be accurately positioned. 

The long axis 31 of the slanted passageway 16 for the 

30 femoral-neck blade 19 and the long axis 32 of the proximal 

section 14 of the locking nai 1 12 enclose an angle a of 

either 125° or, alternatively, 135°. The factors 

determining the choice between these alternatives are 

discussed above. 

35 

The femoral-neck bla~e 19, as shown in Fig. 8, comprises at 
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its outer end, away from the head 18 of the femur, a 

radially projecting section in the form of a 

circumferential collar 33 that limits the lateral extent to 

which the femoral-neck blade 19 can be inserted into the 

5 slanted passageway 16 of the locking nail 12. This radial 

projection or collar 33 can also be usefully employed with 

conventional femoral-neck screws in order to avoid the 

dangers mentioned above with respect to driving in the 

femoral-neck blade or femoral-neck screw. Hence it is a 

10 separate structural characteristic of practical 

significance. 

As shown in Figs. 4, 6, 7 and 8, the section 34 of the 

femoral-neck blade 19 that can be anchored in the head 18 

15 or neck 17 of the femur is constructed as a double-T or I 

profile 35 with a central bore 36 for a guide wire, not 

shown here but known per se. The leading end of the profile 

section 34, which lies within the head 18 of the femur, is 

constructed with chisel-like cutting edges 37, to make it 

20 easier to drive the femoral-neck blade 19 into the 

spongiosa of the neck and head of the femur without first 

opening up a space in the spongiosa as wide as the femoral­

neck blade. As was mentioned above, by constructing the 

femoral-neck blade 19 with a double-T or I profile section 

25 34 an extremely high geometrical moment of inertia is 

achieved, and hence an extremely high resistance to bending 

with minimal cross-sectional area, so that when the 

femoral-neck blade is driven into the neck and head of the 

femur, only a little spongiosa must be displaced. In 

30 addition, the profile section 34 promotes rotational 

stability of the head and neck of the femur in relation to 

the straight part of the bone when the auxiliary is used to 

treat femoral-neck or peritrochanteric fractures. 

35 The two distal cross bores 13 ih the distal region of the 

locking nail 12 are constructed as oblong cross bores, 
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through which distal locking elements, namely locking 
bolts, can be passed to provide anchoring in the femoral 
bone, such that the locking bolts for static distal locking 
of the locking nail 12 are inserted at the proximal end 

5 (the upper end in Figs. 1 and 2) and those for dynamic 
distal locking of the locking nail 12 are inserted at the 
distal end (the lower end in Figs. 1 and 2) of the oblong 
cross bores 13. In the embodiment shown here, each of the 
oblong cross bores 13 has an aperture the length of which 

10 corresponds to approximately 2.5 times the diameter of the 
associated locking bolts or the width of the oblong cross 
bores 13. 

The distal locking bolts are introduced by means of a 
15 positioning device 28. As explained above, the distal 

locking bolts should each comprise at the distal end a 
self-cutting thread with minimal thread depth. The thread 
should be just sufficient to hold the locking bolts in the 
femoral bone. In contrast to the state of the art, clamping 

20 by screw-tightening should not be allowed, in order to 
minimize the harm done to the bone. 

25 

With reference to Fii· 8, _attention is again called to a 
positioning device suitable for use with the described 
osteosynthesis auxiliary, identified by the reference 
numeral 28. This can be attached at the proximal end 20 of 
the locking nail 12 in such a way as to form a rigid 
connection. It comprises an arm that in the assembled state 
extends approximately parallel to the locking nai 1 12 in 

30 the direction toward its distal end, and on this arm, in 
association with at least one of the at least one oblong 
cross bore 13 formed in the distal region of the locking 
nai 1 12, is disposed an elongated hole 38 to receive a 
complementary positioning_ tube 39, which is provided at its 

' 35 one end with a bore 40, the inside diameter of which is 
slightly greater than th~ outside diameter of a distal 
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locking bolt to be passed through this bore. The 

positioning tube 39 can be turned by 180° in the elongated 

hole 38, so that the bore 40 in the positioning tube can be 

brought into alignment with either the proximal or the 

5 distal end of the associated oblong cross bore 13 in the 

distal region of the locking nail 12. That the positio~ing 

tube 39 can be turned by 180° in the manner described is 

indicated in Fig. 8 by the double-headed arrow 41. The bore 

40 serves simultaneously as a sleeve for a drill with which 

10 openings are made in the femur to receive the distal 

locking bolts. On a line corresponding to an extension of 

the femoral-neck blade 19, the said arm 42 comprises an 

aperture to receive a boring and centering sleeve for the 

femoral-neck blade. These two sleeves are not shown in Fig. 

15 8 because they are known structural elements. The 

positioning device 28 is constructed in one piece in order 

to avoid shifting of its individual components with respect 

to one another. As a result, high positioning accuracy is 

achieved for the insertion of the femoral-neck blade as 

20 well as the distal locking bolts, after attachment to the 

locking nail 12. 

25 

When all the structural characteristics of the described 

system are combined in a single unit, an osteosynthes is 

auxiliary that is optimal in comparison to the state of the 

art is obtained, as the first trials by the inventor have 

already demonstrated. 

All the characteristics disclosed in the application 

30 documents are claimed as essential to the invention, ta the 

extent that they are new to the state of the art singly or 

in combination. 

'· 
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OSTEOSYNTHESIS AUXILIARY FOR THE TREATMENT OF 
SUBTROCHANTERIC, PERITROCHANTERIC AND FEMORAL-NECK 

FRACTURES 

Claims 

1. Osteosynthesis auxiliary (10) for the treatment of 
subtrochanteric, peritro?hanteric and femoral-neck 
fractures, with a locking nail (12) that can be introduced 
from the proximal end into the medullary space of a femur 
(11) and that comprises a distal section (15) having at 
least one cross bore (13) to receive a distal locking 
element as well as a proximal section (14) having a slanted 

15 passageway (16), and with a femoral-neck part (19) that can 
be introduced from a lateral position through the slanted 
passageway (16) into the neck (17) and head (18) of the 
femur, such that a stay-pin or the like can be inserted 
into the proximal end (20) of the locking nail (12), by 

20 means of which the axial movement of the femoral-neck part 
(19) within the slanted passageway (16) in the proximal 
section (14) of the locking nail (12) can be either limited 
or completely prevented, 

25 

characterized in that the femoral-neck part is constructed 
as a femoral-neck blade (19) with a cross section that is 
not circular or rotationally symmetrical, in particular a 
rectangular cross section, the slanted passageway (16) to 
receive the femoral-neck blade (19) having a complementary, 
i.e. likewise in particular rectangular cross section, so 

30 that the femoral-neck blade (19) is permanently held in the 
slanted passageway (16) without play and in a rotationally 
stable manner. 

2. Auxiliary according to Claim l, characterized in that 
35 in the region of the slaited passageway (16) on the upper 

or lateral/cranial, where appropriate also the lower or -
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medial/caudal side of the femoral-neck blade (19) there is 

formed a groove (23) parallel to the axis, which is engaged 

by the stay-pin or the like inserted into the proximal end 

(20) of the locking nail (12). 

3. Auxiliary according to Claim 1 or 2, characterized in 

that when a femoral-neck blade (19) with rectangular cross 

section is used, it is placed on edge within the slanted 

passageway (16). 

4. Auxi 1 iary according to one of the Claims 1 to 3, 

characterized in that the locking nail (12) is hollow 

throughout its length, so that it can be introduced into 

the proximal femur by means of a guide spike. 

5. Auxiliary according to Claim 4, characterized in that 

the wall thickness of the hollow locking nail (12) is about 

1.5-2.5 mm, in particular about 2.0 mm. 

,. 
o. Auxiliary according to one of the Claims 1-5, 

characterized in that in the plane defined by the locking 

nail (12) and femoral-neck blade (19) the proximal section 

(14) of the locking nail (12) is bent laterally outward 

with respect to the distal section (15), by about 4-8°, in 

25 particular about 6° , in such a way that the transition 

between distal and proximal section is formed by a curved 

section (26) with no abrupt angles. 

7. Auxiliary according to one of the Claims 1-6, 

30 characterized in that the locking nail (12) has a 

rotationally symmetrical, e.g. circular, or oval cross 

section. 

8. Auxiliary according to one of the Claims 1-7, 

35 characterized in that th~ length of the locking nail (12) 

is between 150 and 3SO mm, in particular about 220 mm for 
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the treatment 

fractures and 

21 

of femoral-neck and peritrochanteric 

about 320 mm for the treatment of 

subtrochanteric or pathological fractures. 

5 9. Auxiliary according to one of the Claims 1-8, 

characterized in that the stay-pin or the like associated 

with the femoral-neck blade (19) is recessed into the 

proximal end (20) of the locking nail (12). 

10 10. Auxi 1 iary according to one of the Claims 1-9, 

characterized in that the width of the proximal section 

(14) of the locking nail (12) in the region of the slanted 

passageway (16) and in the direction perpendicular to the 

latter is greater than the width or outside diameter of the 

15 reg ion of the locking nai 1 distal to this section, the 

transitions between the regions of different width in each 

case being gently curved with no abrupt angles. 

11. Auxiliary according to Claim 10, characterized in that 

20 the width of the proximal section of the locking nail (12). 

in the region of the slanted passageway (16) and in the 

direction perpendicular to the latter is chosen to be such 

that the wall thickness of the nail in the region of the 

slanted passageway (16) is at least as great as the wall 

25 thickness of the hollow locking nail (12) in its distal 

region. 

12. Auxiliary according to one of the Claims 1-11, 

characterized in that at the proximal end (20) of the 

30 locking nail (12) at least two, in particular three 

recesses (27) uniformly spaced around the circumference are 

provided for form-fitting engagement with complementary 

projections of a positioning device (28). 

35 13. Auxiliary according~ to 6ne of the Claims 1-12, 

characteri~ed in that the long axis (31) of the slanted 
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passageway (16) for the femoral-neck blade (19) and the 

long axis (32) of the proximal section (14) of the locking 

nail (12) enclose an angle (ex) of either 125° or 

alternatively 135°. 

14. Osteosynthesis auxi 1 iary, in particular according to 

one or more of the preceding claims, preferably according 

to the precharacterizing clause of Claim 1, characterized 

in that the femoral-neck blade (19) comprises at its outer 

end, away from the head (18) of the femur, a radially 

projecting section, in particular a circumferential collar 

(33), that limits the lateral extent to whi"ch the femoral­

neck blade (19) can be inserted into the slanted passageway 

(16) of the locking nail (12). 

15. Osteosynthesis auxiliary, in particular according to 

one or more of the Claims 1-14, preferably according to the 

precharacterizing clause of Claim 1, characterized in that 

within the femoral-neck part, which preferably has ~he form 

20 of a femoral-neck blade (19), at least the section (34) 

thereof that can be anchored in the head (18) of the femur 

is constructed as a profile shaped like a double-T or I 

(35), a T, a star, a U or the like, and preferably 

incorporates a central bore (36) for a guide wire. 
_25 

16. Auxiliary according to Claim 15, characterized in that 

the front end, which lies in the head (18) of the femur, or 

the leading edges of the profile section (34) of the 

femoral-neck part, in particular femoral-neck blade (19), 

30 is or are constructed as a cutting edge or edges (37). 

35 

17. Osteosynthesi s auxiliary, in particular according to 

one or more of the preceding claims, preferably according 

to the precharacterizing _clause of Claim l, characterized 
' in that the at least one cross· bore in the distal region 

(15) of the locking nail (12) has the form of an oblong 
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cross bore (13), through which a distal locking element, in 

particular a distal locking bolt can be passed for 

anchoring in the femoral hone, such that the locking bolt 

for static distal locking of the locking nail (12) is 

5 introduced at the proximal end of the oblong cross bore 

(13) and the locking bolt for dynamic distal locking of the 

locking nail (12) is introduced at its distal end. 

10 

15 

18. Auxiliary according to Claim 17, characterized in that 

the length of the aperture of the oblong cross bore (13) 

corresponds to about twice the diameter of the associated 

locking bolt or to the width of the oblong cross bore. 

19. Auxi 1 iary according to Claim 17 or 18, characterized 

in that the distal locking bo1t can be inserted by means of 

a positioning device (28), the latter comprising a 

positioning tube (39) that can be turned by 180° for 

placement of the locking bolt in the oblong cross bore (13) 

and that is provided with a bore (40) having a diameter 
20 corresponding to the diameter of the locking bolt. 

25 

20. Auxiliary according to one of the claims 17-19, 

characterized in that the distal locking bolt comprises a 

self-cutting thread with minimal thread depth, which just 
suffices to hold the locking bolt in the femoral bone. 

21. Positioning device for an osteosynthesis auxiliary 

according to one or more of the claims 1-20, characterized 

in that the positioning device can be attached to the 

30 proximal end (20) of the locking nail (12) so as to produce 

a rigid, positive and non-positive connection between the 

two, and comprises an arm (42) that in the assembled state 

extends approximately parallel to the locking nail (12) in 

the direction toward its _distal end, on which is disposed, . . 

35 in association with at least one· of the at least one oblong 

cross bore (13) formed in the distal region of the locking 
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nail (12), an elongated hole (38) to receive a 

complementary positioning tube (39), which is provided at 

its one end with a positioning bore (40), the inside 

diameter of which is slightly greater than the outside 

5 diameter of a bone drill and/or distal locking bolt to be 

passed through this bore, and which can be turned by 180° 

so that the one positioning bore (40) in the positioning 

tube can be brought into alignment with either the proximal 

or the distal end of the associated oblong cross bore (13) 

10 in the distal region (15) of the locking nail (12). 


