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(57) ABSTRACT 

A bone screW having a screW member possessing a threaded 
section and a head and a receiving part at the head end for 
receiving a rod to be connected to the bone screW is 
provided. The receiving part has on open ?rst bore and a 
substantially U-shaped cross-section having tWo free legs 
provided With a thread. Furthermore, the receiving part has 
a second bore on the end opposite to the ?rst bore Whose 
diameter is greater than that of the threaded section and 
smaller than that of the head. On the bottom of the ?rst bore 
a seat for the head is provided. In order that the screW 
member can be pivoted to at least one side by an enlarged 
angle, the edge bounding the free end of the second bore 
vieWed relative to the axis of the ?rst bore is of asymmetric 
construction. 
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BONE SCREW 

REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation of Ser. No. 
10/763,431, ?led Jan. 22, 2004, Which is a continuation of 
Ser. No. 10/037,698, ?led Nov. 9, 2001, now US. Pat. No. 
6,736,820, the disclosures of Which are incorporated herein 
by reference. 

FIELD AND BACKGROUND OF THE 
INVENTION 

[0002] The invention relates to a bone screW having a 
threaded section and a head and a receiving part at the head 
end for receiving a rod to be connected to the bone screW, the 
receiving part possessing an open ?rst bore and a substan 
tially U-shaped cross-section having tWo free legs provided 
With a thread and a second bore at the end opposite to the 
?rst bore, Whose diameter is greater than that of the threaded 
section and smaller than that of the head and Which forms 
the seat for the head, and a nut or screW Working together 
With the thread. 

[0003] Such a bone screW is disclosed, for example, in 
US. Pat. No. 5,672,176. In the knoWn bone screW the head 
is of spherical segment-shaped construction. The bottom of 
the ?rst bore adjacent to the second bore is likeWise of 
spherical segment-shaped construction so that the spherical 
head lies on this spherical section. The plane going through 
the bounding edge is oriented at right angles to the axis of 
the ?rst bore and the mid-point of the second bore coincides 
With the axis of the ?rst bore. By this means it is achieved 
that the threaded section possessing the head is pivotable in 
a predetermined angle of generally up to 250 about the axis 
of the ?rst bore so that even after screWing the threaded 
section into a vertebral segment orientation of the receiving 
part receiving a rod is possible. At the same time, the siZe of 
the pivot angle is limited to the extent that the second bore 
as a function of the diameter of the head must not exceed d 
certain siZe so that the head still has an adequate hold in the 
receiving part. 

[0004] The use of such bone screWs is something of a 
problem in the region of cervical vertebrae. In this case, due 
to the small dimensions of the cervical vertebrae, it is 
necessary that the screWs must alWays be pivoted to one side 
and upWards, a greater degree of pivoting being necessary 
than is the case in the larger thoracic vertebrae and lumbar 
vertebrae. 

SUMMARY OF THE INVENTION 

[0005] The aim of the invention is to provide a bone screW 
Which permits a larger pivot angle. This task is solved by a 
bone screW having a screW member that possess a threaded 
section, a head and a receiving part at the head end for 
receiving a rod to be connected to the bone screW. The 
receiving part has an open ?rst bore and a substantially 
U-shaped cross-section having tWo free legs provided With 
threads, a second bore at the end opposite the ?rst bore 
having a diameter greater than the diameter of the threaded 
section and smaller than the diameter of the head, and a seat 
for the head and a nut or screW acting together With the 
thread. When vieWed relative to the axis of the ?rst bore, the 
edge bounding the free end of the second bore is asymmetri 
cal. 
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[0006] Re?nements of the invention are identi?ed in the 
more detailed embodiments described beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Further features and practical advantages of the 
invention emerge from the description of exempli?ed 
embodiments With reference to the ?gures. 

[0008] FIG. 1 depicts a side elevation of a ?rst embodi 
ment of the invention, partly in sectional representation. 

[0009] FIG. 2 shoWs an enlarged detail of FIG. 1. 

[0010] FIG. 3 depicts a side elevation, partly in sectional 
representation, of a second embodiment of the invention. 

[0011] FIG. 4 depicts a corresponding representation of a 
further embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0012] The bone screW includes a screW member proper 1 
having a threaded section 2 and a head 3. The head is formed 
in the shape of a segment of a sphere in the region adjoining 
the threaded section. Coaxial With the thread axis and on the 
end opposite to the threaded section 2 the head possesses a 
recess 4 for engagement With a socket screW key. 

[0013] The bone screW further comprises a cylindrically 
constructed receiving part 5. At one end this has a ?rst bore 
6 of axially symmetrical construction. On the opposite end 
a second bore 7 is provided Whose diameter is greater than 
that of the threaded section 2 and smaller than that of the 
head 3. On the end opposite to the second bore the ?rst bore 
is open and its diameter is of such a siZe that that the screW 
member 1 can be guided through the open end by its 
threaded section 2 going through this bore and by the head 
going as far as the bottom of the ?rst bore. The bottom of the 
?rst bore is constructed as a spherically shaped region 
toWards the open end, the radius being substantially equal to 
the radius of the spherical segment-shaped section of the 
head 3. Furthermore, the receiving part 5 has a U-shaped 
recess 8 arranged symmetrically relative to the center of the 
part Whose bottom is directed toWards the second bore 7 and 
Whose tWo side legs 13, 14 extend to the open end directed 
toWards the ?rst bore 6. At the free end of the legs 13, 14 a 
thread for engagement With a screW member constructed as 
a nut or screW is provided. The nut or screW serves to ?x a 

rod to be inserted into the U-shaped recess 8, it being 
possible for the nut or screW to act on the rod directly or via 
a pressure member. 

[0014] In the embodiment shoWn in FIGS. 1 and 2, in the 
direction of the arroW 9, Whose direction lies in a plane 
going through the axis of symmetry of the ?rst bore and 
Which is inclined to the axis of symmetry by a predetermined 
angle, a circular countersink 10 is made in the edge betWeen 
the opening plane 11 of the second bore and the edge 12iof 
the ?rst bore. 

[0015] In this manner, as can be seen in the ?gures, it is 
achieved that the angle betWeen the axis of the screW 
member 1 and the axis of symmetry of the ?rst bore is 
substantially enlarged by comparison With the angle other 
Wise attainable. At the same time the seat of the screW 
member 1 in the receiving part is retained. 
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[0016] In the second embodiment shown in FIG. 3 the 
interior of the receiving part 5 is constructed as in the ?rst 
embodiment. The opening plane 11, Which bounds the 
second bore 7, in this embodiment is inclined at a predeter 
mined angle ot to the plane bounded by the second bore 7 so 
that the normal to this plane 11 and the axis of symmetry of 
the ?rst bore 15 enclose the angle of inclination. In the case 
shoWn this angle 0t is 15° as an exempli?ed embodiment. In 
this version it is also achieved that the screW member 1 is 
pivotable in the direction shoWn by an angle to the axis of 
symmetry of the-?rst-bore Which is substantially greater 
than the angle Which is achievable in the usual mode of 
construction. 

[0017] Both in the embodiment shoWn in FIG. 1 and the 
embodiment shoWn in FIG. 3 the countersink or chamfer is 
selected in such a Way that in each case a small peripheral 
section still remains Which still belongs to the spherical seat. 

[0018] In a fourth embodiment Which is not shoWn the 
mid-point of the second bore is constructed offset to the side 
to a small extent, for example by 0.5 mm, relative to the axis 
of symmetry of the ?rst bore. This lateral offsetting in turn 
produces the result that the head is held in the mounting 
formed by the spherically constructed bottom but a greater 
pivot Width is achieved in a side direction. 

[0019] In the exempli?ed embodiments described above 
four different approaches to a solution are presented. It is 
also possible to combine the individual approaches With one 
another; that is, for example, to combine the solution accord 
ing to the ?rst and second exempli?ed embodiments or one 
of the tWo With the third and/or fourth exempli?ed embodi 
ment, or even all four exempli?ed embodiments in order to 
achieve, in this Way, a still greater possibility for pivoting in 
at least one direction. 

[0020] In the exempli?ed embodiments described above 
the spherical bottom of the ?rst bore 6 is constructed in each 
case as an integral component of the receiving part 5. In a 
modi?ed embodiment, hoWever, the spherical bottom can 
also be provided either in a mounting part introduced 
through the ?rst bore 6 or in a mounting part introduced 
through the second bore 7. The invention is then used in a 
corresponding manner to the end that the receiving part 
together With the insert piece is regarded as one member and 
the measures described above are taken on this piece 
assembled in this Way. 

[0021] The members forming the bone screW are prefer 
ably made of titanium. 

[0022] In the embodiment shoWn in FIG. 4 the edge 
bounding the free end of the second bore vieWed relative to 
the axis of the ?rst bore is of symmetrical construction. The 
asymmetry is achieved in that the screW 1 has a recess or 
countersink 16 on its neck engaging on the sphere or the 
spherical segment so that in the manner shoWn in FIG. 4 as 
in the exempli?ed embodiments previously described the 
enlarged pivot angle can be achieved. 

1. A bone ?xation assembly comprising: 

a coupling element having an inner surface de?ning a ?rst 
bore coaxial With a ?rst longitudinal axis and a second 
bore coaxial With a second longitudinal axis, Wherein 
said ?rst and second longitudinal axes intersect and are 
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in communication With one another; and an anchoring 
element assembled With said coupling element, said 
anchoring element having a ?rst end for insertion into 
bone. 

2. The assembly of claim 1, Wherein said coupling ele 
ment has an upper end and a loWer end, said ?rst bore 
extending from said upper end toWard said loWer end and 
said second bore extending from said loWer end toWard said 
upper end. 

3. The assembly of claim 2, Wherein said ?rst and second 
bores are in communication With one another betWeen said 
upper and loWer ends of said coupling element. 

4. The assembly of claim 2, Wherein said upper end of said 
coupling element de?nes a ?rst plane and said loWer end of 
said coupling element de?nes a second plane, and Wherein 
said ?rst and second planes intersect one another. 

5. The assembly of claim 2, Wherein said anchoring 
element projects from said loWer end of said coupling 
element. 

6. The assembly of claim 1, Wherein said anchoring 
element is a separate member assembled With said coupling 
element so that said coupling element and said anchoring 
element are movable relative to one another. 

7. The assembly of claim 2, Wherein said second bore 
includes a seat adjacent said loWer end of said coupling 
element, and Wherein said seat is adapted to engage said 
anchoring element. 

8. The assembly of claim 7, Wherein said anchoring 
element has a head having a substantially spherical under 
side adapted to engage said seat. 

9. The assembly of claim 8, Wherein said seat has a 
substantially concave surface adapted to engage the spheri 
cal underside of said head. 

10. The assembly of claim 8, further comprising a locking 
element engageable With said coupling element for locking 
the position of said coupling element With respect to said 
anchoring element. 

11. The assembly of claim 10, Wherein said locking 
element urges a stabiliZing rod toWard said loWer end of said 
coupling element Which in turn forces said head of said 
anchoring element against said seat for locking said cou 
pling element and said anchoring element from further 
movement relative to one another. 

12. The assembly of claim 11, Wherein said seat is de?ned 
by an interior Wall of said coupling element. 

13. The assembly of claim 1, Wherein said coupling 
element has an exterior surface, an upper end and a loWer 
end, said rod-receiving openings extending from said upper 
end toWard said loWer end, and Wherein said coupling 
element comprises etes cuts betWeen said exterior surface 
and said rod-receiving openings for minimiZing the Width of 
said coupling element. 

14. The assembly of claim 1, Wherein said anchoring 
element is a screW fastener having screW threads extending 
from said ?rst end toWard a second end thereof. 

15. The assembly of claim 3, Wherein said anchoring 
element has a head With a substantially spherical shape and 
said coupling element has a seat adjacent said loWer end 
thereof, and Wherein said spherical head is adapted to 
engage said seat. 


