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(57) ABSTRACT 

A surgical implant, typically a cervical plate assembly, 
comprises a plate having at least tWo apertures and tWo 
screW threaded fastening devices for securing the plate to 
bone. Each aperture in the plate has an annular groove 
intermediate opposite ends of the aperture and each fasten 
ing device comprises an outer screW and an inner plug. The 
screW has a head at one end, a tip at the other end, an 
externally threaded shank betWeen the head and the tip and 
an internal bore extending axially through the head and at 
least part Way into the shank for receiving the inner plug. 
The head comprises a plurality of resiliently deformable 
?ngers separated by one another by axially extending slits. 
Each ?nger has an outwardly projecting rib extending cir 
cumferentially of the head intermediate opposite ends of the 
?nger for snap ?t engagement in the annular groove of a 
respective plate aperture. The inner plug is arranged so that 
When it is inserted into the internal bore of the screW it Will 
prevent contraction of the head of the screW thereby pre 
venting the ribs disengaging from the groove. 

11 



Patent Application Publication Sep. 11, 2003 Sheet 1 0f 3 US 2003/0171753 A1 

1 FIG 



Patent Application Publication Sep. 11, 2003 Sheet 2 0f 3 US 2003/0171753 A1 

FIG 2 

Z 



Patent Application Publication Sep. 11, 2003 Sheet 3 0f 3 US 2003/0171753 A1 

, FIG 3 



US 2003/0171753 A1 

SURGICAL IMPLANT 

INTRODUCTION 

[0001] This invention relates to a surgical implant and 
more particularly, but not exclusively, to a cervical plate 
assembly for stabilising the cervical spine. 

[0002] Plates are commonly used to connect tWo separated 
pieces of bone. These plates immobilise the broken bone 
pieces While the bone pieces fuse together. Cervical plates 
are commonly used for anterior spine stabilisation to assist 
fusion in cases of degenerative disease, tumours, fractures 
and partial or total vertebrectomy. The plates are ?xed to the 
bone by screWs. It is knoWn to provide the screWs With 
expansion cones to expand the tip of the screW after insertion 
of the latter in the bone. This results in secure ?xation. 
HoWever, it is often dif?cult in young patients or in good 
quality bone to expand the tip of the screW. 

[0003] It is knoWn from US. Pat. No. 4,484,570 to expand 
the head of the screW to provide secure ?xation of the screW 
to the plate. HoWever, this suffers from the disadvantage that 
a force arises from the tapered mating of the inner and outer 
screWs Which may contribute to loosening and subsequent 
screW pull out leading to failure of the device. 

SUMMARY OF THE INVENTION 

[0004] According to the present invention there is pro 
vided a surgical implant comprising a plate having at least 
tWo apertures and tWo screW threaded fastening devices for 
securing the plate to bone, each aperture in the plate having 
an annular groove intermediate opposite ends of the aperture 
and each fastening device comprising an outer screW and an 
inner plug, the screW having a head at one end, a tip at the 
other end, an externally threaded shank betWeen the head 
and the tip and an internal bore extending axially through the 
head and at least part Way into the shank for receiving the 
inner plug, the head comprising a plurality of resiliently 
deformable ?ngers separated from one another by axially 
extending slits, each ?nger having an outWardly projecting 
rib extending circumferentially of the head intermediate 
opposite ends of the ?nger for snap ?t engagement in the 
annular groove of a respective plate aperture, and the inner 
plug being arranged so that When it is inserted into the 
internal bore of the screW it Will prevent contraction of the 
head of the screW thereby preventing the ribs disengaging 
from the groove. 

[0005] The invention Will noW be more particularly 
described, by Way of example, With reference to the accom 
panying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 is a perspective, partially exploded, vieW of 
one embodiment of a surgical implant according to the 
present invention, 

[0007] FIG. 2 is a section taken through FIG. 1, and 

[0008] FIG. 3 is a vieW similar to FIG. 2 of a second 
embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0009] Referring to the draWings, the surgical implant 
shoWn therein is in the form of a cervical plate assembly 
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used for stabilising the cervical spine of a patient. The 
assembly comprises a cervical plate 10 having an aperture 
11 adjacent each corner. It may also have a central aperture 
(not shoWn) to alloW attachment of a bone graft to aid fusion. 
The plate 10 is of contoured non-planar shape and is 
available in various siZes so that a surgeon can select an 
appropriate plate Which Will not result in penetration of the 
intervertebral disc space by the fastening devices referred to 
beloW. 

[0010] The assembly comprises four screW threaded fas 
tening devices 13 for securing the plate 10 to bone. Each 
fastening device 13 comprises an outer screW 14 and an 
inner plug 15. 

[0011] Each aperture 11 in the plate has an annular groove 
16 intermediate the outer and inner ends of the aperture and 
an annular ledge 17 betWeen the annular groove 16 and the 
inner end of the aperture 11. 

[0012] Each outer screW 14 comprises a head 18, an 
externally threaded shank 19 and an internal bore 20 extend 
ing axially through the head 18 and through the shank 19 for 
receiving the plug 15. 

[0013] The bore 20 has a ?rst portion 20a in the head 18 
of the screW 14, a second portion 20b extending into the 
shank 19 from the portion 20a and a third portion 20c 
extending from the portion 20b through the tip of the screW 
13. The portion 20b is of larger diameter than the portion 20c 
and the portion 20a is of larger diameter than the portion 
20b. The portion 20b of the bore 20 is internally screW 
threaded for a purpose Which Will become apparent. 

[0014] The tip of the screW 13 has four equi-angularly 
spaced, axially extending slits 21 Which alloW the tip to be 
outWardly deformed in a manner to be described hereinafter. 

[0015] The plug 15 has a head portion 15a Which is a close 
?t in the portion 20a of the bore 20, an externally threaded 
shank 15b Which threadably engages the portion 20b of the 
bore 20 and an expansion element 15c of slightly larger 
diameter than the portion 20c of the bore 20 for outWardly 
deforming the tip end of the screW 14. 

[0016] The tip of the expansion element 15c is tapered or 
part spherical in order to assist insertion of the expansion 
element 15c into the bore portion 20c. 

[0017] The head 18 of the screW 14 comprises a plurality 
of resiliently deformable ?ngers (in this case three) 22 
separated from one another by axially extending slits 23. 
Each ?nger 22 has an outWardly projecting rib 24 extending 
circumferentially of the head 18 intermediate opposite ends 
of the ?nger 22 for snap ?t engagement in the annular 
groove 16 of a plate aperture 11. As shoWn, the rib 24 is 
inWardly tapered toWards the tip of the screW but this need 
not necessarily be the case. 

[0018] The head portion 15a of the plug 15 has a non 
circular, and as shoWn hexagonal, socket 15d for receiving 
an insertion tool. 

[0019] In order to ?x the cervical plate assembly to the 
cervical spine, the outer screWs 14 are screWed into bone 
through the apertures 11 by a knoWn tubular screW driver 
until the head 18 of the screW 14 abuts the ledge 17 in the 
aperture and the ribs 24 snap ?ttably engage in the groove 
16. The plug 15 is then inserted and screWed into place by 
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a hexagonal screw driver inserted through the tubular screW 
driver, the latter acting as a guide and preventing the screW 
14 from turning during insertion of the plug 15. When the 
plug 15 is fully in place, the head 15a of the plug is a close 
?t in the portion 20a of the bore 20 in the screW and this 
prevents contraction of the head 18 of the screW thereby 
preventing the ribs 24 disengaging from the groove 16. Also, 
the expansion element 15c expands the tip of the screW 13 
to improve the overall ?xation and prevent pull out of the 
fastening devices. 

[0020] In some circumstances, it Will be dif?cult to expand 
the tip of the screW 13 and in such cases a different plug 
having no expansion element Will be used. 

[0021] The plate 10, screWs 14 and plugs 15 are made of 
suitable biocompatible material, typically commercially 
pure or alloyed titanium. 

[0022] The embodiment shoWn in FIG. 3 differs from that 
shoWn in FIG. 2 in that the portion 20a‘ of the bore 20‘ in 
the screW has an annular groove 30 to receive an annular rib 
31 on the head 15a‘ of the plug 15‘ as a snap ?t. 

[0023] The implant described above is in the form of a 
cervical plate assembly. HoWever, the invention is equally 
applicable to any plates used to immobilise broken bone 
pieces. Thus, the plate may take other forms and may, for 
example, have only tWo apertures. 

[0024] The embodiments described above are given by 
Way of example only and various modi?cations Will be 
apparent to persons skilled in the art Without departing from 
the scope of the invention as de?ned by the appended 
claims. For example, the plug could be a push ?t in the bore 
of the screW. 

What is claimed is:— 
1. A surgical implant comprising a plate having at least 

tWo apertures and tWo screW threaded fastening devices for 
securing the plate to bone, each aperture in the plate having 
an annular groove intermediate opposite ends of the aperture 
and each fastening device comprising an outer screW and an 
inner plug, the screW having a head at one end, a tip at the 
other end, an externally threaded shank betWeen the head 
and the tip and an internal bore extending axially through the 
head and at least part Way into the shank for receiving the 
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inner plug, the head comprising a plurality of resiliently 
deformable ?ngers separated from one another by axially 
extending slits, each ?nger having an outWardly projecting 
rib intermediate opposite ends of the ?nger for snap ?t 
engagement in the annular groove of a respective plate 
aperture, and the inner plug being arranged so that, When it 
is inserted into the internal bore of the screW, it Will prevent 
contraction of the head of the screW thereby preventing the 
ribs disengaging from the groove. 

2. A surgical implant as claimed in claim 1, Wherein the 
plug comprises a head Which is a close ?t in that part of the 
internal bore extending through the head of the screW and an 
externally threaded shank Which is screW threadably engage 
able With an internal thread on at least part of the bore in the 
shank of the screW. 

3. A surgical implant as claimed in claim 1, Wherein each 
plate aperture has an annular ledge betWeen the annular 
groove and the inner end of the aperture for engagement by 
the inner end of the screW head When the ribs are in snap ?t 
engagement With the annular groove. 

4. A surgical implant as claimed in claim 1, Wherein the 
head of the plug has a non-circular socket for receiving a 
tool for inserting the plug in the internal bore of the screW. 

5. A surgical implant as claimed in claim 1, Wherein the 
internal bore extends throughout the entire length of the 
screW, the tip end of the screW being outWardly deformable 
and the tip end of the plug including an expansion element 
for outWardly deforming the tip end of the screW as the plug 
is inserted in the internal bore. 

6. A surgical implant as claimed in claim 5, Wherein the 
tip end of the screW has a plurality of axially extending slits. 

7. A surgical implant as claimed in claim 1, Wherein each 
rib is tapered inWards toWards the tip of the screW. 

8. A surgical implant as claimed in claim 1, Wherein the 
plug is snap ?ttably engageable in the screW. 

9. A surgical implant as claimed in claim 1, Wherein the 
plate is a cervical plate. 

10. A surgical implant as claimed in claim 9, Wherein the 
plate has at least four apertures. 

11. A surgical implant as claimed in claim 9, Wherein the 
plate is non-planar. 


