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CAPLESS MULTIAXIAL SCREW AND SPINAL 
FIXATION ASSEMBLY AND METHOD 

RELATED APPLICATION DATA 

[0001] This application is a continuation-in-part of appli 
cation Ser. No. 11/193,523, ?led Jul. 29, 2005, Which is 
incorporated herein by reference and made a part hereof. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates to a capless multiaxial screW 
and spinal ?xation assembly and method, particularly useful 
for ?xing and/ or aligning vertebrae of the spine. The inven 
tion permits multiple angular orientations of an elongated 
member or rod With respect to a screW that is screWed into 
a vertebra. 

[0003] Various methods of spinal immobilization have 
been knoWn and used in the past. The preferred treatment for 
spinal stabilization is immobilization of the joint by surgical 
fusion or anthrodesis. This method has been knoWn since 
development in 1911 by Hibbs and Albe. HoWever, in many 
cases, in particular cases involving fusion across the lum 
bosacral articulation and Where there are many levels 
involved, pseudorarthrosis is a problem. It Was discovered 
that immediate immobilization Was necessary in order to 
alloW a bony union to form. Post operative external immo 
bilization, such as the use of splints and casts, Was a favored 
method of treatment, hoWever, as surgical techniques have 
become more sophisticated, various methods of internal and 
external ?xation have been developed. 

[0004] Internal ?xation refers to therapeutic methods of 
stabilization Which are Wholly internal to the patient and 
include commonly knoWn devices such as bone plates and 
pins. External ?xation, in contrast, involves at least some 
portion of stabilization device Which is external to the 
patient’s body. Internal ?xation is noW the favored method 
of immobilization because the patient is alloWed greater 
freedom With the elimination of the external portion of the 
device and the possibility of infection, such as a pin tract 
infection is reduced. 

[0005] There have been numerous systems and methods 
developed in the past for correcting and stabilizing and 
aligning the spine for facilitating, for example, fusion at 
various levels or areas of the spine, such as those devices are 
shoWn in US. Pat. Nos. 4,085,744; 4,269,178; 4,805,602; 
5,466,237; 5,474,555; 5,891,145; and 6,869,433 B2. Bone 
screWs With a polyaxial head are commonly used in spine 
surgery today. They are used chie?y in the lumbar spine and 
screWed into bone (pedicle) posteriorly. The head of the 
screW is attached to the shaft of the screW by means of a ball 
and socket. The top of the screW is machined into a ball, and 
the head contains a socket into Which the ball ?ts. The screW 
head further contains a receiver for receiving a separate rod. 
The rod is fastened to the screW head receiver via a threaded 
cap. The rod is then fastened to screWs placed in adjacent 
vertebrae thus providing stabilization. The polyaxial head 
alloWs the rod to be placed in a variety of angles With respect 
to the screW alloWing conformance to local anatomy. 

[0006] When the threaded cap is tightened upon the rod, a 
frictional pressure is transmitted from the threaded cap to the 
rod thence to the top of the ball, thus locking the ball-in 
socket and preventing motion after tightening has occurred. 
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This concept is demonstrated in US. Pat. Nos. 5,466,237 
and 5,474,555, Which illustrate this type of screW. 

[0007] US. Pat. No. 5,466,237 to Bird et al. discloses a 
bone screW having a spherical projection on the top of the 
bone screW. An externally threaded receiver member sup 
ports the bone screW and spinal rod on top of the spherical 
projection. An outer nut is tightened onto the receiver 
member to press the spinal rod against the spherical projec 
tion to accommodate various angular orientations of the 
bone screW relative to the rod. 

[0008] In another approach shoWn in US. Pat. No. 4,946, 
458 to Harms, a spherical headed bone screW supported 
Within separate halves of a receiving member. The bottom of 
the halves are held together by a retaining ring. The top of 
the receiver halves are compressed about the bone screW by 
nuts threaded onto a threaded spinal rod. 

[0009] In still another approach taken by Harms et al. in 
US. Pat. No. 5,207,678, a receiver member is ?exibly 
connected about a partially spherical head of a bone screW. 
Conical nuts on opposite sides of the receiver member 
threaded onto a threaded rod passing through the receiver. 
As the conical nuts are threaded toWard each other, the 
receiver member ?exibly compresses around the head of the 
bone screW to clamp the bone screW in its variable angular 
position. One detriment of the systems in the tWo Harms et 
al. patents is that the spinal rod must be threaded in order to 
accept the compression nuts. 

[0010] US. Pat. No. 6,869,433 discloses the use of a 
pedicle screW assembly that comprises a screW having a 
head With a convex portion and a receiver that receives the 
head. The receiver also receives an elongated member, such 
as a spinal ?xation rod. The receiver has a concave portion 
Which has a radius of curvature Which is less than the radius 
of curvature of the convex portion of the head Whereby to 
create an interference ?t betWeen the convex portion of the 
head and the concave portion of the receiver. The device also 
includes an internal nut and external nut that compresses the 
rod against a pressure disc Which in turn compresses the 
head convex portion of the screW into the receiver concave 
portion and locks the angular position of the receiver With 
respect to the screW. 

[0011] One of the problems With the prior art devices is the 
number of parts and components, especially those compo 
nents that utilize a threaded cap screW to secure the rod to 
the anchoring screW, Whether internal or external, to ?x the 
rod relative to the screW. Problems With the threaded fas 
tener, that is, threaded cap or set screW, are numerous and 
include risk of cap loosening, loss of cap intra-operatively, 
cross threading, thread failure, failure of the cap in driving 
instrument and limitations upon torque application. 

[0012] What is needed, therefore, is a system and method 
that provide a lock or connection betWeen the rod and screW 
Without the use of external nuts, screWs, caps or threads of 
the type shoWn in the prior art. 

SUMMARY OF THE INVENTION 

[0013] The present invention improves the spinal ?xation 
and the locking betWeen an elongated member or rod and a 
screW. 

[0014] One object of the invention is to provide a system 
and method that reduces or eliminates the need for external 
or internal caps or screWs to lock the relative position of a 
rod to a screW. 
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[0015] Another object of the invention is to provide a 
simple bayonet-type connection that eliminates the ?xation 
systems of the past and/or simpli?es the spinal ?xation 
procedure. 

[0016] In one aspect, this invention discloses a capless 
multiaxial screW system comprising a receiver comprising a 
receiver end comprising a receiver bore for receiving a 
threaded portion of a screW having a screW head; and a 
sleeve having a sleeve end for situating against at least a 
portion of the screW head after the threaded portion is 
received in the receiver bore, the sleeve having a sleeve bore 
associated With the sleeve end; the receiver having a channel 
for receiving an elongated member; the sleeve being adapted 
to permit the elongated member to engage the at least of 
portion of the screW head When the elongated member is 
received in the channel and the receiver is rotated to a locked 
position. 

[0017] In another aspect, this invention discloses a spinal 
?xation assembly comprising a receiver having a receiver 
bore for receiving a screW having a screW head and a 
receiver channel in communication With the receiver bore 
for receiving an elongated member; and a stabiliZer dimen 
sioned to be received in the receiver bore, the stabiliZer 
having a stabiliZer channel associated With a ?rst end of the 
stabiliZer for receiving the elongated member and a stabi 
liZer bore through a second end of the stabiliZer, the second 
end being adapted to permit direct contact betWeen at least 
a portion of the screW head and the elongated member; the 
receiver being capable of rotating relative to the elongated 
member after the elongated member is received in the 
receiver channel to force the elongated member into contact 
With the at least a portion of the screW head. 

[0018] In yet another aspect, this invention relates to a 
receiver for use With a polyaxial screW comprising a body 
having a bore; and a channel for receiving an elongated 
member and for compressing it into engagement With a 
screW head of the polyaxial screW When the receiver is 
rotated. 

[0019] In still another aspect, this invention relates to a 
spinal ?xation assembly comprising a receiver having a bore 
for receiving a screW having a screW head; and an interme 
diate member dimensioned to be received in the bore and 
having a ?rst end and a second end; the receiver comprising 
an integral rotary lock for forcing and locking an elongated 
member directly against the screW head When the receiver is 
rotated. 

[0020] In another aspect, this invention discloses a spinal 
?xation assembly comprising a receiver having an opening 
for receiving a screW having a screW head; and an interme 
diate member dimensioned to be received in the opening and 
having an intermediate member receiving channel for 
receiving an elongated member and a screW head receiving 
opening adapted to receive at least a portion of the screW 
head; the receiver comprising a receiver channel for receiv 
ing the elongated member, the receiver channel forcing the 
elongated member into contact With the screW head When 
the receiver is rotated from an unlocked position to a locked 
position. 

[0021] In another aspect, this invention relates to a capless 
multiaxial screW system comprising a screW having a 
threaded portion and a screW head; a receiver having a 
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receiver bore for receiving the threaded portion and a 
receiving channel for receiving an elongated member, the 
receiver further comprising a locking channel in communi 
cation With the receiving channel; an intermediate member 
adapted to be situated in the receiver bore, the intermediate 
member comprising an intermediate member bore for 
receiving at least a portion of the screW head; and the 
intermediate member bore being adapted to permit the at 
least a portion of the screW head to extend into the locking 
channel so that the elongated member may engage and 
compress against the at least a portion of the screW head 
When the elongated member is received in the receiving 
channel and the receiver is rotated. 

[0022] In still another aspect, this invention discloses a 
capless multiaxial screW ?xation assembly comprising a 
screW having a threaded portion and a screW head; a receiver 
having a bore for receiving the threaded portion and a 
receiving channel for receiving an elongated member, the 
receiving channel further comprising a locking channel in 
communication With the receiving channel; and a guide for 
situating in the bore, the guide comprising a second receiv 
ing channel associated With a ?rst end of the guide and a seat 
area associated With a second end of the guide; the guide 
being adapted to permit at least a portion of the screW head 
to extend into the second receiving channel so that the 
elongated member may engage the screW head to lock the 
elongated member to the screW When the elongated member 
is received in the ?rst and second receiving channels and the 
receiver is rotated from an unlocked position to a locked 
position. 

[0023] In yet another aspect, this invention relates to a 
spinal ?xation assembly comprising a receiver having a 
receiver bore for receiving a screW having a screW head, the 
receiver further comprising a locking channel and a receiv 
ing channel in communication With the locking channel; and 
an intermediate member dimensioned to be received in the 
receiver bore, the intermediate member comprising a body 
having a ?rst end having an intermediate member channel 
and a second end having an intermediate member opening; 
the intermediate member opening being adapted to permit at 
least a portion of the screW head to engage an elongated 
member after the elongated member is received in the 
receiving, locking and intermediate member channels and 
the receiver is moved to a locked position. 

[0024] These and other objects and advantages of the 
invention Will be apparent from the folloWing description, 
the accompanying draWing and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 is a fragmentary perspective vieW of a 
capless multiaxial screW and ?xation assembly mounted on 
a spinal column having a plurality of vertebrae; 

[0026] FIG. 2 is a perspective vieW of the system shoWn 
in FIG. 1; 

[0027] FIG. 3 is an exploded fragmentary perspective 
vieW of the system shoWn in FIGS. 1 and 2; 

[0028] FIG. 4 is a fragmentary perspective vieW illustrat 
ing a rod received in a receiving channel of a receiver; 

[0029] FIG. 5 is a fragmentary plan vieW of the illustration 
shoWn in FIG. 4; 
































