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(57) ABSTRACT 

A pedicle-Screw assembly has a Screw extending along an 
axis and having a threaded Shaft and a round head, an inner 
cap part carried on the head and Swivelable on the head, and 
an Outer cap part forming with the inner cap part a Seat 
adapted to hold an end of a distraction/stabilizing rod. The 
outer cap part has formations engageable in a Snap fit over 
the inner cap part, and an element on the Outer cap part can 
be tightened to fix the rod in the seat. The screw head has an 
inner region with a part-spherical Outer Surface and an end 
face lying on a plane Substantially perpendicular to the 
Screw axis. The head is formed on the end face with a central 
part-spherical bump centered on the axis. In addition the 
outer cap part is generally U-shaped and formed with a base 
forming the Seat and carrying the fixing means and a pair of 
legs projecting parallel to the axis, flanking the cap inner 
part, and having ends engaged around Sides of the cap inner 
part. Each of the legs has an outer end that hooks under an 
edge of the respective side of the cap inner part. 
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POLYAXAL PEDICLE SCREW 

FIELD OF THE INVENTION 

0001. The present invention relates to a pedicle screw 
assembly. 

BACKGROUND OF THE INVENTION 

0002. A standard pedicle screw assembly comprises a 
Screw having an externally threaded Stem having in turn a 
head provided with parts allowing it to be Secured to one end 
of a distraction rod. Two Such Screws inserted into respective 
vertebrae are Secured to Such a rod to distract and/or Stabilize 
a spinal column after, for instance, a disk operation. 
0003. In a standard such assembly as described in Ger 
man patent document 4,107,480 the head of the screw has a 
pair of outwardly projecting parallel ridges with overhang 
ing inner edges. A cap formed with a pair of complementary 
inwardly open slots that can fit with these ridges and has a 
part-cylindrical receSS forming with another part-cylindrical 
recess on the head of the Screw a seat for the rod. The screw 
is threaded into the vertebrae, an end of the rod is fitted to 
its outer end, the cap is then Slid transverse to the Screw axis 
and parallel to the rod Over the rod to capture it, a Screw 
threaded into the cap is tightened to preSS the rod down 
against the head of the Screw and thereby fix the rod, cap, 
and Screw together. 
0004 Since cap of this system must be slid transversely 
onto the head of the Screw, it is necessary to open the 
operating field Sufficiently to allow Such movement. This not 
only increases the extent of the Surgery, but makes it 
impossible to install two Such Screws close to each other, for 
instance on adjacent vertebrae. Furthermore in most Systems 
the actual position of the Screw is critical as the rod can only 
be fitted to it in a limited range of positions. 

OBJECTS OF THE INVENTION 

0005. It is therefore an object of the present invention to 
provide an improved pedicle Screw. 
0006 Another object is the provision of such an 
improved pedicle Screw which overcomes the above-given 
disadvantages, that is which can be installed in Very close 
quarterS. 

SUMMARY OF THE INVENTION 

0007. A pedicle-screw assembly has according to the 
invention a Screw extending along an axis and having a 
threaded shaft and a round head, an inner cap part carried on 
the head and Swivelable on the head, and an outer cap part 
forming with the inner cap part a Seat adapted to hold an end 
of a distraction/stabilizing rod. The Outer cap part has 
formations engageable in a Snap fit over the inner cap part, 
and an element on the outer cap part can be tightened to fix 
the rod in the Seat. 

0008. With this system once the pedicle screws are set, 
the rod ends can be fitted to the inner cap parts which can be 
Swiveled to accommodate any necessary angular offset. 
Then the outer cap parts are Snapped in place and the 
assembly is tightened to lock the rod in place. The outer cap 
part does not have to be slid transversely into position but is 
moved normally generally axially as it is Snapped over the 
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inner cap part, So that little clearance is needed and the 
operating field does not have to be expanded to accommo 
date Such movement. 

0009. The screw head according to the invention has an 
inner region with a part-spherical Outer Surface and an end 
face lying on a plane Substantially perpendicular to the 
Screw axis. The head is formed on the end face with a central 
part-spherical bump centered on the axis. In addition the 
outer cap part is generally U-shaped and formed with a base 
forming the Seat and carrying the fixing means and a pair of 
legs projecting parallel to the axis, flanking the cap inner 
part, and having ends engaged around Sides of the cap inner 
part. Each of the legs has an outer end that hooks under an 
edge of the respective Side of the cap inner part. The outer 
cap part is formed parallel to and adjacent each leg with a 
groove So that lateral elastic deformation of the leg is 
increased. 

0010 Interengaging formations on the cap parts block 
movement of the cap parts relative to each other transverse 
to the axis. Furthermore, the outer and inner cap Surfaces 
have confronting Side faces. The interengaging formations 
include at least one axially extending ridge on one of the 
faces and a complementary axially extending slot on the face 
confronting the one face. The one face having the ridge is on 
the inner cap part although of course the reverse System 
would be usable. 

0011. The head and inner cap part have surfaces that 
engage each other and that are roughened. The fixing means 
is a Screw threaded into the outer cap part and tightenable to 
pull the roughened Surfaces of the inner cap part and head 
axially together. Thus when the assembly is tightened, the 
cap can no longer Swivel on the Screw. 

0012. The outer and inner cap parts are formed with 
confronting part-cylindrical concavities forming the Seat. 
The inner cap-part concave Seat half has a throughgoing 
aperture. The fixing Screw presses the rod in the Seat against 
the bump. To maximize the range of relative angular posi 
tion the Screw is formed at a base of the head with an annular 
inset So as to allow a wide range of Swiveling of the cap on 
the head. 

BRIEF DESCRIPTION OF THE DRAWING 

0013 The above and other objects, features, and advan 
tages will become more readily apparent from the following 
description, reference being made to the accompanying 
drawing in which: 

0014 FIG. 1 is a perspective view of a pedicle-screw 
assembly according to the invention; 

0.015 FIG. 2 is a side view of the assembly of FIG. 1; 

0016 FIG. 3 is a section taken along line III-III of FIG. 
2, 

0017 FIG. 4 is a top view taken in the direction of arrow 
IV of FIG. 3; 

0018) 
Screw, 

0019 FIG. 6 is a perspective view from below of the 
Screw with the inner cap part; 

FIG. 5 is a perspective view from above of the 
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0020 FIG. 7 is an axial section through the Subassembly 
of FIG. 6; 

0021 FIGS. 8 and 9 are sections taken along respective 
lines VIII-VIII and IX-IX of FIG. 7; 

0022 FIG. 10 is a view like FIG. 9 but with the inner cap 
part tipped; and 

0023 FIG. 11 is a perspective view from above of the 
Outer cap part. 

SPECIFICDESCRIPTION 

0024. As seen in FIGS. 1 through 4 a pedicle screw 
assembly basically comprises a Screw 1 extending along an 
axis A and having a threaded Stem 3 and a head 4 and a cap 
5 adapted to clamp a distraction/stabilizing rod 2 extending 
along an axis. A crossing the axis A. Normally at least two 
Such assemblies are used, with two ScrewS 1 Set in respective 
vertebrae and interconnected by a Single rod 2 held in place 
on the screws 1 by their caps 5. 

0025. The head 4 as also shown in FIGS. 5 through 10 
is defined by an inset neck groove 21 and is basically 
Semispherical and centered on the axis A. It has a planar top 
Surface 22 that is perpendicular to the axis A and is formed 
centrally thereon with a Semispherical bump 23 also cen 
tered on the axis Abut of a radius of curvature equal to about 
one third of that of the head 4 so that, in effect, the Surface 
22 is a planar annular land Surrounding the bump 23. 

0026. The cap 5 as also shown in FIGS. 6 through 11 
comprises an inner part 6 and an Outer part 7. The inner part 
6 has a part-spherical cavity 24 complementary to an outer 
surface 20 of the head 4 so that the inner part can swivel on 
the head 4 about a point on the axis A, and an upwardly or 
outwardly open part-cylindrical receSS 14 complementary to 
the rod 2. The cavity 14 of the inner part 6 is centrally open 
at 15 to expose the bump 23 So that a rod 2 engaged in the 
Seat half 14 can engage this bump 23. The Surfaces of the 
outer and inner part are roughened at 25 where they engage 
each other, this roughening or profiling being Sufficient to 
impede but not prevent Swiveling of the part 6 on the head 
4 about a point on the axis A. 

0027. The outer part 7 is basically U-shaped and com 
prises a body 8 forming a downwardly open part-cylindrical 
seat 16 complementary to the rod 2 and a pair of arms 9 
having hook- or barb-like inner ends 10 that Snap under 
inner edges of flat sides 11 of the inner part 6. In order to 
accurately align the outer part 7 on the inner part 6, the side 
walls 11 diverge axially downward and are each formed with 
a ridge 12 fittable in complementary slots 13 formed in the 
sides 9. Complementarily, the ridges 12 could be in the sides 
9 and the grooves in the side walls 11. 

0028 Grooves 17 cut into the body 8 allow these arms 9 
to be deflected elastically outward to allow the outer part 7 
to be pressed down on the downwardly diverging Sides 11 
until the ends 10 Snap under the inner edges thereof. Once 
thus Snapped together the interfitting ridge 1 and groove 13 
prevent the parts 6 and 7 from moving relative to each other 
parallel to the axis A and the edges 10 Snapped under the 
Sides 11 prevent relative displacement parallel to the axis A. 
This part 7 is further formed with a threaded hole 18 adapted 
to receive a hex-head set screw 19 (FIG. 4) that can press 
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against the rod 2 to press Same against the bump 23 and pull 
the part 7 upward away from the part 6. 
0029 With this system the screw 1 is seated in a vertebra 
in the Standard manner. This can be done with the inner cap 
part 6 attached or it can be Subsequently Snapped on. Then 
the rod 2 is laid in the recess 14 of the inner part 6 and the 
outer part 17 is snapped into place over it. The screw 19 is 
then tightened to lock the parts 1, 2, 5, and 6 together. The 
ability of the cap 5 to Swivel about a point on the axis A 
allows a wide range of relative angular positions between 
the axes A and A. 

We claim: 
1. A pedicle-Screw assembly comprising: 
a Screw extending along an axis and having a threaded 

shaft and a round head; 
an inner cap part carried on the head and Swivelable on the 

head; 
an Outer cap part forming with the inner cap part a Seat 

adapted to hold an end of a distraction/stabilizing rod, 
the outer cap part provided with formations engageable 
in a Snap fit over the inner cap part; and 

means on the Outer cap part for fixing the rod in the Seat. 
2. The pedicle-screw assembly defined in claim 1 wherein 

the Screw head has an inner region with a part-spherical 
outer Surface and an end face lying on a plane Substantially 
perpendicular to the Screw axis. 

3. The pedicle-screw assembly defined in claim 2 wherein 
the head is formed on the end face with a central part 
Spherical bump centered on the axis. 

4. The pedicle-screw assembly defined in claim 1 wherein 
the outer cap part is generally U-shaped and formed with 

a base forming the Seat and carrying the fixing means and 
a pair of legs projecting parallel to the axis, flanking the 

cap inner part, and having ends engaged around Sides 
of the cap inner part. 

5. The pedicle-screw assembly defined in claim 4 wherein 
each of the legs has an Outer end that hooks under an edge 
of the respective Side of the cap inner part. 

6. The pedicle-screw assembly defined in claim 4 wherein 
the Outer cap part is formed parallel to and adjacent each leg 
with a groove, whereby lateral elastic deformation of the leg 
is increased. 

7. The pedicle-screw assembly defined in claim 4, further 
comprising 
means including interengaging formations on the cap 

parts for blocking movement of the cap parts relative to 
each other transverse to the axis. 

8. The pedicle-screw assembly defined in claim 7 wherein 
the outer and inner cap Surfaces have confronting Side faces, 
the interengaging formations including at least one axially 
extending ridge on one of the faces and a complementary 
axially extending slot on the face confronting the one face. 

9. The pedicle-screw assembly defined in claim 8 wherein 
the one face having the ridge is on the inner cap part. 

10. The pedicle-screw assembly defined in claim 1 
wherein the head and inner cap part have Surfaces that 
engage each other and that are roughened, the fixing means 
being a Screw threaded into the outer cap part and tighten 
able to pull the Surfaces of the inner cap part and head axially 
together. 
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11. The pedicle-screw assembly defined in claim 1 
wherein the outer and inner cap parts are formed with 
confronting part-cylindrical concavities forming the Seat. 

12. The pedicle-screw assembly defined in claim 11 
wherein the Screw head has an inner region with a part 
Spherical outer Surface, an end face lying on a plane Sub 
Stantially perpendicular to the Screw axis, and a central 
part-spherical bump centered on the axis on the end face, the 
inner cap part being formed in the concavity with a through 

Aug. 9, 2001 

going aperture, the fixing means being a Screw threaded in 
the outer part and pressing the rod in the Seat against the 
bump. 

13. The pedicle-screw assembly defined in claim 1 
wherein the Screw is formed at a base of the head with an 
annular inset. 


