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(57) ABSTRACT 

A hip neck screW having a shank, a male-threaded portion at 
the proximal end thereof and areas for engagement by a tool 
Wherein the screW is designed in such a Way that it is adapted 
to be passed through a bore of a supporting device adapted 
to be mounted on the femur, preferably a locking nail and to 
be held therein. The neck screW has axially parallel grooves 
extending from the distal end are formed at opposite sides, 
of Which at least one extends into the threaded portion. A 
fork-like blade is provided having blade legs Which are 
accommodated by the grooves and has a connecting portion 
of the legs adapted to be connected to the distal end of the 

(22) Filed: Dec. 21, 1999 screW shank. 
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NECK SCREW 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention. 

[0002] This invention relates to a neck screw for an 
intramedullary nail. 

[0003] 2. Description of Prior Art. 

[0004] US. Pat. Nos. 5,176,681 and 5,454,813, the teach 
ings of Which are incorporated herein by reference, and also 
EP 0 257 118, have made knoWn an osteosynthesis aid Which 
consists of a locking nail and a neck screW. The locking nail 
is driven into the femur from the proximal end. In the 
proximal portion, the locking nail has an inclined bore the 
axis of Which is directed approximately to the axis of the 
collum femoris. A neck screW is passed through this bore. It 
has a threaded portion Which is self-tapping for example, 
and is propelled up into the head of the femur. From the 
proximal end of the nail, a ?xing or set screW is inserted into 
a bore of the locking nail Which, With its inner end, interacts 
With circumferentially spaced, axially parallel grooves in the 
shank of the neck screW to secure the neck screW against 
rotation While alloWing it to slide in an axial direction. Such 
an osteosynthesis aid preponderantly serves for taking care 
of trochanteral and subtrochanteral fractures, but also for 
taking care of fractures of the collum femoris or fractures in 
the head region. 

[0005] Also, compression may be exercised by means of 
a compression screW Which is screWed into the distal portion 
of the neck screW and Which interacts With the locking nail. 
This application case occurs Where there are fractures in the 
head and neck areas. 

[0006] In order that the locking nail and the neck screW 
may be mounted a target instrument kit is required to locate 
the bores in the locking nail from outside. Most of them 
include an instrument Which is placed at the proximal end of 
the locking nail, and Which has a strap Which extends in a 
spaced relationship parallel to the femur When connected to 
the locking nail. 

[0007] When the osteosynthesis aid described is used 
complications may occur in the area of the neck screW in 
taking care of pertrochanteral femur fractures having short 
head-and-neck fragments or in case of signi?cant osteoporo 
sis. The neck screW may break out When the bone substance 
is reduced or there is a femoral head malposition. In addi 
tion, there is a risk of secondary rotation of the head-and 
neck fragment When the neck screW is in an eccentric 
position. Further, it is knoWn to use a blade in lieu of a neck 
screW, Which is passed through an opening in the locking 
nail. See for example, US. Pat. No. 3,433,220. Such a blade 
is more favorable With respect to anti-rotational stability. 
HoWever, inserting the blade is far more problematic. More 
over, the compression of the fracture cannot be achieved by 
means of a blade. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the invention to create a neck 
screW Wherein the surface subjected to load is enlarged in 
the threaded portion of the neck screW. 

[0009] The inventive neck screW has axially parallel 
grooves formed on opposite outer sides extending from the 
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distal end, out of Which at least one extends into the threaded 
portion. Furthermore, a fork-like blade is provided the legs 
of Which are accommodated by the grooves. The cross 
section of the blade legs preferably corresponds to that of the 
grooves, a slight clearance being left in betWeen, hoWever. 
The blade legs are interconnected at the distal end via an 
appropriate connecting portion Which, in turn, is connected 
to the distal end of the neck screW in an appropriate Way. 
Preferably, the connecting portion is annularly cylindrical 
and its outer diameter is approximately equal to the outer 
diameter of the shank of the neck screW. It may be attached 
by means of a screW Which is threaded into a female thread 
at the distal end of the neck screW. Preferably, the annularly 
cylindrical portion, in turn, has a female thread for connec 
tion to an appropriate drive-in instrument. 

[0010] At least one femur neck blade/groove extends into 
the threaded portion of the neck screW or even slightly 
beyond same. Preferably, hoWever, tWo blade legs are used 
each approximately equal in length such that both of them 
Will enlarge the surface area subjected to load in the threaded 
portion of the neck screW. This results in an efficient safety 
against any secondary head-and-neck rotation. The inven 
tive neck screW is particularly advantageous When used in 
signi?cant osteoporosis or an eccentric position of a coxa 
screW. 

[0011] The grooves or blade legs are preferably designed 
in such a Way that the outer surfaces of blade legs are 
position approximately at the level of the shank outer 
surface in the shank area of the neck screW. In another aspect 
of the invention, the grooves are adapted to extend in a more 
planar Way or have a more shalloW depth in the area of the 
threaded portion, a ramp being adapted to be provided 
betWeen the groove sections Which are different in depth. As 
a result, the blade legs Will be spread apart and, hence, Will 
be anchored more efficiently. 

[0012] In another aspect of the invention, the ends of blade 
legs have a chamfer at their outside. This makes it easier to 
drive them in. In another aspect of the invention, the ends of 
blade legs are chamfered at their inside, Which makes it 
easier to insert them in the grooves. This aim is also served 
by option chamfers in the groove Walls in the entry area of 
blades as Well as at the bottom of the groove. 

[0013] The inventive neck screW is implanted in a usual 
manner. After being screWed in, it is ?xed in the sense of 
rotation as is the case for the osteosynthesis aid described in 
the beginning, using a ?xing screW and axially parallel 
grooves, for example, at the outside of the screW shank. A 
compression of the fracture may be effect if needed. After 
Wards, the blade Will be driven in, Which may be Watched via 
an image converter. When the blade legs should extend in a 
Way that they protrude beyond the proximal end of the neck 
screW this may be seen on the image converter. After the 
driving member is removed the blade may be secured 
against any slide-out by means of a screW Which is turned 
into the above-described female thread at the proximal end 
of the neck screW. 

[0014] The inventive neck screW is fully compatible With 
the conventional, above-described osteosynthesis aid. The 
conventional target instrument kit may be used. The 
dynamic Way of supporting the neck screW may be main 
tained. It is easy to handle the inventive neck screW. Expla 
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nation does not pose problems either. As an alternative, 
however, the inventive neck screW may even be inserted 
Without an arresting blade. 

[0015] The sole difference that proves to exist as com 
pared to the conventional neck screWs Which are described 
above is that only tWo sliding and ?xing grooves can be 
formed in the screW shank because blade-receiving grooves 
are out of question for the purpose here. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The invention is noW explained in detail beloW by 
Way of an embodiment illustrated in the draWings. 

[0017] FIG. 1 shoWs a diagrammatical side vieW of a neck 
screW according to the invention; 

[0018] FIG. 2 shoWs a screW Which is adapted to be 
screWed into the distal end of the screW of FIG. 1; 

[0019] FIG. 3 shoWs a ?rst side vieW of a blade for 
connection With the screW of FIG. 1; 

[0020] FIG. 4 shoWs the side vieW of the blade of FIG. 3 
as turned by 90°; 

[0021] FIG. 5 shoWs the end vieW of the screW of FIG. 1 
in the direction of arroW 5; 

[0022] FIG. 6 shoWs the end vieW of the screW of FIG. 1 
in the direction of arroW 6; 

[0023] FIG. 7 shoWs the end vieW of the screW of FIG. 3 
in the direction of arroW 7; 

[0024] FIG. 8 shoWs the end vieW of the screW of FIG. 3 
in the direction of arroW 8; and 

[0025] FIG. 9 shoWs the enlarged detail of the blade end 
of FIG. 4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0026] A neck screW 10 of FIG. 1 has a cylindrical shank 
12 and a threaded portion 14 Wherein shank 12 opens into 
the threaded portion 14 via a tapered portion 16. The major 
diameter of the self-tapping thread of threaded portion 14 
approximately corresponds to the outer diameter of shank 
12. The threaded portion 14 proceeds to end in the proximal 
end of screW 10. At the distal end, shank 12 has a female 
threaded portion 18 Which continues to end in a through bore 
or cannulation 20. The through bore serves to accommodate 
a pointed guide Wire or bar used in implanting the neck 
screW. 

[0027] At least one groove 22 extending to the proximal 
end of shank 12 is provided. In the preferred embodiment, 
on a diametrically opposed sides, grooves 22, 24 extend 
across the length of nail 10 Wherein only one groove 22 can 
be seen in FIG. 1 Whereas also a groove 24 can be seen in 
FIGS. 5 and 6. The grooves are of an approximately square 
cross-section. The groove Wall expands to the distal end in 
a chamfer as can be seen at 26 in FIG. 1. The groove bottom 
has a chamfer 28, i.e. the groove 22, 24 initially is deeper 
than it is in the remaining area When vieWed from the distal 
end. For the rest, grooves 22, 24 may be slightly smaller in 
depth in the area of threaded portion 14. This, hoWever, is 
not illustrated here. 
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[0028] On diametrically opposed sides, slide grooves 30, 
32 are formed in 24 in the rear or distal area of the shank 12 
and, hence, are offset by 90° each With respect to the grooves 
22. They are shoWn in dotted lines in FIG. 1. Their function 
Will be referred to later beloW. 

[0029] A blade 34 is illustrated in FIGS. 3 and 4 and 
FIGS. 7 and 8, respectively. In the preferred embodiment, 
it consists of tWo parallel blade legs 36, 38 Which are integral 
With an annularly cylindrical portion 37. Blade legs 36, 38 
are of a square cross-section and are dimensioned so as to be 

accommodated by grooves 22, 24 in an approximately 
matching Way, the outer surfaces of blade legs 38, 38 then 
being located approximately at the level of the outer surface 
of shank 12. The outer surfaces of blade legs 36, 38 
preferably may be rounded correspondingly toWards the 
radius of shank 12, but this is not required. 

[0030] The annularly cylindrical portion 37 has an outer 
diameter Which approximately corresponds to the outer 
diameter of shank 12 of screW 10. In addition, it has a 
female-threaded portion 40 into Which a threaded portion of 
a drive-in instrument (not shoWn) may be screWed. At the 
end opposed to the legs 36, 38, the annularly cylindrical 
portion 37 has tWo diametrical cutouts 42. These are 
designed to be engaged by corresponding protrusions of the 
drive-in instrument to prevent rotation betWeen the drive-in 
instrument and the blade 34. 

[0031] As can be seen particularly from FIG. 9 in Which 
the front end of blade 34 is illustrated, blades 36, 38 have a 
?rst chamfer 44 at the end of the outer surface and a chamfer 
46 at the inner surface, Which form a pointed end. Chamfer 
46 interacts With chamfer 28 at the bottom grooves 22, 24 to 
facilitate the insertion of the fork-like blade. This purpose is 
also served by the chamfers 26 in the groove Walls, the 
triangularly expanded portions 48 engaging the space 
formed betWeen tWo chamfers 26 When blade legs 36, 38 are 
completely inserted into grooves 22, 24. Here, the front side 
of the annularly cylindrical portion 37 Which faces the 
blades bears against the distal end of screW 10. The pointed 
ends of blade legs 36, 38 project slightly beyond the 
proximal end of neck screW 10. 

[0032] A fastening screW 50 as shoWn in FIG. 2 serves to 
fasten the annularly cylindrical portion 37 to the distal end 
of screW 10. Fastening screW 50 has a disk-like head 52 of 
a diameter Which approximately corresponds to the outer 
diameter of shank 12. It is folloWed by a smooth portion 54 
to the diameter of Which approximately corresponds to the 
major diameter of thread of the female-threaded portion 40 
of the annularly cylindrical portion. A threaded portion 56 
interacts With the female thread 18 of shank 12. 

[0033] For an implantation, screW 10 is passed, for 
example, through the inclined through bore of a locking nail 
after an appropriate hole is drilled in the femur. Further, a 
preliminary hole is drilled in the neck and head of the femur. 
The neck screW is then screWed into the neck or head of the 
femur as is knoW per sé. A ?xing or set screW (not shoWn) 
Which is mounted at the proximal end of the nail shank (see 
US. Pat. No. 5,176,681), is adapted to interact With one of 
grooves 30, 32 to prevent another rotation after the screW 10 
is turned in. In order to secure the axial position of screW 10 
as Well the ?xing screW may be tightened so as to non 
positively interact With one of grooves 30, 32 and, thus, 
provide an axial safety for screW 10, too. Neck screW 10 is 
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screwed in by means of a pointed guide Wire (not shown), 
Which Was driven in before and Which has screW 10“lined 
up” on itself, the pointed guide Wire extending through the 
central bore 20. 

[0034] Subsequently, the blade illustrated in FIG. 1 to 3 
and 4 and 7 and 8, respectively, is driven in, namely by 
means of an instrument Which interacts With threaded por 
tion 40. 

[0035] Blade legs 36, 38 are inserted into grooves 22, 24 
and are propelled until the annularly cylindrical portion 37 
abuts the distal end of screW 10. After this, blade 34 is ?xed 
to shank 12 of screW 10 by means of screW 50. For actuation, 
screW 50 has a countersunk drive portion 58 any Well knoWn 
drive surfaces (such as an Allen type). 

[0036] Once blade 34 is ?xed as described the ?xing screW 
may be slightly loosened With respect to one of grooves 30, 
32 in a Way that screW 10, although being secured from 
rotation as before, rnay slide in an axial direction to alloW 
compression of a neck or head fracture. 

1. A neck screW for a rnedullary nail comprising a shank, 
a rnale-threaded portion at the proximal end and surface for 
engagement by tools at the distal end Wherein the screW is 
con?gured in such a Way that it may be passed through a 
bore of the nail and be held therein, axially parallel grooves 
extending from the distal end to the proximal end are formed 
in opposite sides, at lease one of Which extends into said 
threaded portion, and that a fork-like blade provided With 
blade legs of Which are accommodated by said grooves, 
Whereas the connecting portion of legs is adapted to be 
connected to the distal end of the screW shank. 

2. The neck screW according to claim 1, Wherein said tWo 
grooves and said blade legs extend into said threaded 
portion. 

3. The neck screW according to claim 2, Wherein said 
blade legs extend beyond the proximal end of screW. 

4. The neck screW according to claim 1, Wherein said 
grooves and said blade legs are dirnensioned in the area of 
the shank in such a Way that outer surfaces of blade legs are 
located approximately at the level of the outer surface of the 
shank. 

5. The neck screW according to claim 4, Wherein said 
grooves are more planar in the area of said threaded portion 
and have a ramp portion betWeen the groove portions of 
different depth 

6. The neck screW according to claim 1, Wherein said 
blade legs are integral With an annularly cylindrical portion 
the outer diameter of Which is approximately equal to the 
outer diameter of said screW shank and that a screW is 
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provided for fastening the annularly cylindrical portion to 
the distal end of said screW shank. 

7. The neck screW according to claim 6, Wherein said 
annularly cylindrical portion has a female thread for rnount 
ing to a drive-in instrument. 

8. The neck screW according to claim 1, Wherein the ends 
of said blade legs have a charnfer at the outside. 

9. The neck screW according to claim 1, Wherein the ends 
of said blade legs have a charnfer at the inside. 

10. The neck screW according to claim 1, Wherein the 
Walls of said grooves have a charnfer in the entry area. 

11. The neck screW according to claim 1, Wherein the 
bottom of said grooves have a charnfer in the insertion area. 

12. A hip screW assembly comprising: 

a shank having a ?rst end and a threaded portion at a 
second end, a groove formed in an outer surface of said 
shank and extending from said ?rst end toWards said 
second end and into said threaded portion; and 

a blade slidably received Within said groove and extend 
ing into said threaded portion. 

13. A hip screW assembly according to claim 12, Wherein 
said shank is cylindrical and an outer diameter of said 
threaded portion is generally equal to a diameter of said 
cylindrical shank. 

14. A hip screW assembly according to claim 12, Wherein 
the groove extends inWardly from said outer surface a depth 
substantially equal to a thickness of said blade. 

15. A hip screW assembly according to claim 12, Wherein 
said blade extends outWardly in said groove toWards said 
outer surface in said threaded portion, a distance greater than 
a root diameter of said thread. 

16. A hip screW assembly according to claim 12, Wherein 
there are a pair of grooves formed on opposite sides of said 
shank. 

17. A hip screW assembly according to claim 16, Wherein 
said blade has a pair of legs connected by a connecting 
portion, each leg positioned for sliding engagement with one 
of said pair of grooves. 

18. A hip screW assembly according to claim 17, Wherein 
the connecting portion is cylindrical and has a threaded bore. 

19. A hip screW assembly according to claim 12, Wherein 
said groove has a ?rst depth in said threaded portion, less 
than a second groove depth at the ?rst end of said shank. 

20. A hip screW assembly according to claim 18, Wherein 
a ramp portion extends betWeen said ?rst and second groove 
depths. 


