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(57) ABSTRACT 

A spinal fixation device combines an open-headed anchor 
member, such as a polyaxial bone screw or a hook, with a 
rotatable closure that operably clamps a spinal fixation rod 
to the anchor member. The anchor member has spaced apart 
arms forming a rod receiving channel. The arms have arm 
extensions or tabs connected to main portions of the arms by 
weakened regions to enable the extensions to be broken-off 
or separated after the rod is clamped. The closure and inner 
surfaces of the arms and tabs have mating helical anti-splay 
guide and advancement flanges formed thereon which radi-
ally interlock and mechanically cooperate to prevent splay-
ing the arms and extensions as the closure is advanced into 
the rod receiving channel. The increased length of the arms 
with the extensions enables the rod to be captured at a 
greater distance from the seat of the channel and allows the 
rod to be urged toward the seat by helical advancement of 
the closure into the channel, starting between the extensions. 
Separation of the break-off extensions results in an implant 
with a desirable low profile. 
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HELICAL GUIDE AND ADVANCEMENT FLANGE 
WITH BREAK-OFF EXTENSIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 60/627,000 filed Nov. 10, 2004 and 
is a continuation-in-part of U.S. patent application Ser. No. 
11/101,859, filed Apr. 8, 2005 which is a continuation-in-
part of U.S. patent application Ser. No. 10/831,919 filed Apr. 
26, 2004, which is a continuation-in-part of U.S. patent 
application Ser. No. 10/236,123 filed Sep. 6, 2002, now U.S. 
Pat. No. 6,726,689, all of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to improvements in 
interlocking or interconnecting helical guide and advance-
ment structures such as helical flanges and, more particu-
larly, to mating helical flange arrangements having an anti-
splay lip on one flange and a cooperating and interlocking 
anti-splay groove on the other flange, the flanges being 
configured so that when radial loading or engagement 
occurs, the lip and groove resist splaying of an outer one of 
the members having one of the cooperating flanges on it. 
Such flanges with anti-splay contours are particularly advan-
tageous when used in combination with open headed bone 
screws formed with extended arms or tabs to facilitate the 
capture and reduction of spinal fixation rods, after which the 
arm extensions or tabs are broken off at weakened areas to 
form a low profile implant. In particular, in the present 
invention, the interlocking anti-splay components also are 
found on the extensions such that force can be applied to a 
closure and through the closure to a rod positioned between 
the extensions without splaying the extensions, as the clo-
sure holds them in fixed position relative to each other as the 
closure traverses between the extensions. 

[0003] Medical implants present a number of problems to 
both surgeons installing implants and to engineers designing 
them. It is always desirable to have an implant that is strong 
and unlikely to fail or break during usage. Further, if one of 
a set of cooperating components is likely to fail during an 
implant procedure, it is desirable to control which particular 
component fails and the manner in which it fails, to avoid 
injury and to minimize surgery to replace or repair the failed 
component. It is also desirable for the implant to be as small 
and lightweight as possible so that it is less intrusive to the 
patient. These are normally conflicting goals, and often 
difficult to resolve. 

[0004] One type of implant presents special problems. In 
particular, spinal anchor members such as bone screws, 
hooks, and the like are used in many types of back surgery 
for repair of problems and deformities of the spine due to 
injury, disease or congenital defect. For example, spinal 
bone screws typically have one end that threads into a 
vertebra and a head at an opposite end. The head is formed 
with an opening to receive a rod or rod-like member which 
is then both captured in the channel and locked in the head 
to prevent relative movement between the various elements 
subsequent to installation. 

[0005] A particularly useful type of head for such bone 
screws is an open head wherein an open, generally U-shaped 
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channel is formed in the head, and the rod is simply laid in 
the open channel. The channel is then closed with some type 
of a closure member which engages the walls or arms 
forming the head and clamps or secures the rod in place 
within the channel. While the open headed devices are often 
necessary and preferred for usage, there is a significant 
problem associated with them. The open headed devices 
conventionally have two upstanding arms that are on oppo-
site sides of the channel that receives the rod member. The 
top of the channel is closed by a closure member after the 
rod member is placed in the channel. Many open headed 
implants are closed by threaded plugs that screw into threads 
formed on internal surfaces between the arms, because such 
configurations have low profiles. 

[0006] However, such threaded plugs have encountered 
problems in that they produce radially outward forces that 
lead to splaying of the arms or at least do not prevent 
splaying that in turn may lead to loosening of parts and 
failure of the implant. In order to lock the rod member in 
place, a significant force must be exerted on the relatively 
small plug or on a set screw of some type. The forces are 
required to provide enough torque to insure that the rod 
member is clamped or locked securely in place relative to 
the bone screw, so that the rod does not move axially or 
rotationally therein. This typically requires torques on the 
order of 100 inch-pounds. 

[0007] Because open headed implants such as bone 
screws, hooks and the like are relatively small, the arms that 
extend upwardly at the head can be spread by radially 
outwardly directed forces in response to the application of 
the substantial torquing force required to clamp the rod 
member. Historically, early closures were simple plugs that 
were threaded with V-shaped threads and which screwed 
into mating threads on the inside of each of the arms. The 
outward flexure of the arms of the head is caused by mutual 
camming action of the V-shaped threads of the plug and head 
as advancement of the plug is resisted by clamping engage-
ment with the rod while rotational urging of the plug 
continues. If the arms are sufficiently spread, they can allow 
the threads to loosen or disengage and the closure to fail. To 
counter this, various engineering techniques were applied to 
the head to increase its resistance to the spreading force. For 
example, the arms were significantly strengthened by 
increasing the width of the arms by many times. This is 
undesirable as it leads to a larger profile implant, which is 
always undesirable and may limit the working space 
afforded to the surgeon during implant procedures. Alterna-
tively, external caps were devised which engaged external 
surfaces of the head. In either case, the unfortunate effect 
was to substantially increase the bulk, size and profile of the 
implant, especially when external nuts are used which may 
take up enough space along the rod so as to leave too little 
space for all the implants needed. 

[0008] The radial expansion problem of V-threads has 
been recognized in various other applications of threaded 
joints. To overcome this problem, so-called "buttress" 
threadforms were developed. In a buttress thread, the trailing 
or thrust surface, also known as the load flank, is oriented 
perpendicular to the thread axis, while the leading or clear-
ance surface, also known as the stab flank, remains angled. 
This results in a neutral radial reaction of a threaded recep-
tacle to torque on the threaded member received. However, 
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even buttress threaded closures may fail as such do not 
structurally resist splaying of the arms. 

[0009] Development of threadforms proceeded by appli-
cant from buttress threadforms and square threadforms, 
which have a neutral radial effect on the screw receptacle, to 
reverse angled threadforms which can positively draw the 
threads of the receptacle radially inward toward the thread 
axis when the plug is torqued. In a reverse angle threadform, 
the trailing side of the external thread is angled toward the 
thread axis instead of away from the thread axis, as in 
conventional V-threads. However, outward radial forces on 
the arms at higher torques can lead to failure and positive 
mechanical interlocking between the arms and the closure is 
more desirable and secure. In the present application, such 
positive interlocking is also provided in vertical extensions 
of the arms that are eventually broken away and removed. 

[0010] When rods are implanted in spinal fixation sys-
tems, it is often necessary to shape the rod in various ways 
to properly position vertebrae into which open headed bone 
screws and related implants have been implanted. The bone 
screw or implant heads are minimized in length to thereby 
reduce the profile and minimize the impact of the implanted 
system on the patient. However, it is often difficult to capture 
a portion of a straight or curved rod in a short implant head 
to clamp it within the arms. The extensions allow the arms 
to extend upwardly and capture the rod therebetween. In this 
way, the closure can be more easily inserted and rotated to 
drive the rod downwardly into the head of the implant. 

SUMMARY OF THE INVENTION 

[0011] The present invention provides improved mating 
guide and advancement flange structure for guiding and 
advancing an inner member into an outer member in 
response to relative rotation of the inner and outer member. 
The structure includes an inner flange on the inner member 
and an outer flange on the outer member which have 
complementary contours cooperating on engagement to 
helically guide the inner member into the outer member by 
relative rotation about a helical axis and which each radially 
interlock with opposite structure as the closure is rotated. 
The inner flange has a radially outward crest and a radially 
inward root. Conversely, the outer flange has a radially 
inward crest and a radially outward root. 

[0012] Each of the inner and outer flange has respective 
stab flank on a leading side relative the direction of advance-
ment of the inner member into the outer member and a 
respective load flank on the trailing side of the flange. At 
least one of the flanks on one member has anti-splay 
contours forming a lip or bead which projects axially and 
extends helically therealong, while a corresponding one of 
the flanks has anti-splay contours forming a complementary 
groove depressed in an axial direction and positioned to 
receive the lip. For example, if the lip is formed on the load 
flank of the inner member at its radial crest, the correspond-
ing groove is formed into the load flank of the outer member 
near its root. 

[0013] The lip and groove have radially oppositely facing 
anti-splay surfaces which are positioned to enable radial 
engagement or loading of the anti-splay surfaces to resist or 
prevent splaying of the outer member when the inner 
member is strongly torqued into the outer member. Prefer-
ably, the anti-splay surfaces on the inner member are con-
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tinuous, whereas the outer member is divided into two parts 
which are spaced from one another and the anti-splay 
surfaces thereon are discontinuous. 

[0014] In a first embodiment of the flange, a lip is formed 
on the load flank of the inner flange adjacent a crest of the 
flange. The lip has an anti-splay surface or shoulder which 
faces inwardly toward coincident helical axes of the inner 
and outer members which form a joint axis common to both 
members when so engaged. A corresponding groove is 
formed into the load flank of the outer flange near the root 
of the outer flange. The groove has an anti-splay surface or 
shoulder which faces outwardly away from the joint axis of 
the members. The anti-splay surfaces of the lip and groove 
are positioned to mutually engage in a radial direction to 
resist splaying of the outer member when the inner member 
is strongly torqued into the outer member. 

[0015] In the first embodiment, the load flanks of the inner 
and outer flanges are angled in a slightly "positive" direc-
tion; that is, in cross section the load flanks form slightly 
obtuse angles with the joint axis of the members. 

[0016] In embodiments wherein the inner and outer 
flanges have relatively equal cross sections with generally 
similar shapes, the outer flange tends to be somewhat 
stronger than the inner flange. As a result of this, when the 
inner member is very strongly torqued into the outer mem-
ber, the inner flange is likely to fail before the outer flange. 

[0017] Although the preceding description of the load 
flanges describes the load flank of the inner flange as having 
a lip and the load flank of the outer flange as having a 
groove, each load flank could be accurately described as 
having both a lip and a groove. The lip of the inner flange 
is defined by a radially inward groove while the groove 
formed in the outer flange defines a radially inward lip. In 
any case, the lip of one flange enters the groove of the other 
flange so that the anti-splay surfaces of the flanges are placed 
in mutually facing relation when the inner member is 
advanced into the outer member. 

[0018] The present invention does not limit the anti-splay 
contours solely to the load flanks of the inner and outer 
flanges. There are advantages to be gained by forming the 
lips and grooves on the respective stab flanks of the inner 
and outer flanges, on leading sides of the flanges as the inner 
member is advanced into the outer member. 

[0019] Although it is desirable to form the arms of an 
open-headed bone screw and related implants as short as 
possible to result in a low profile implant, it is often difficult 
to urge a spinal fixation rod into the U-shaped channel 
between the arms of such a bone screw head. In general, the 
rods are shaped to determine the shaped of the corrected 
curvature of the spinal column and are anchored along their 
length to open-headed bone screws implanted into indi-
vidual vertebrae. Because of the complex curvature that 
must be applied to the rods, it is sometimes difficult to 
reduce a portion of such a rod toward a selected bone screw 
or implant in a vertebra with a conventionally formed 
open-head with spaced arms for receiving both the rod and 
a closure. 

[0020] The present invention solves this problem by form-
ing arm extensions or tabs on the screw head which are 
connected to main portions of the arms by weakened break 
regions. Inner surfaces of the extensions have the helical 
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guide and advancement flanges formed thereon to receive a 
closure with a flange complementary to the flange of the 
arms of the screw head. In particular, the extensions have the 
same anti-splay structure thereon as is found on the arms and 
the structure on the extensions is aligned with that on the 
arms so as to provide a continuous helical path for the 
mating structure on the closure to follow. The extensions or 
tabs enable the rod to be captured at a greater distance from 
the anchoring vertebra and urged toward the vertebra by 
advancement of the closure toward the open head. When the 
rod has been seated in the rod receiving channel and in the 
head sufficiently clamped, the tabs can be broken off the 
main portions of the arms to provide the desired low profile 
implant. Just as the anti-splay guide and advancement struc-
ture on the closure and arms cooperate to prevent splaying 
of the arms, the anti-splay structure on the extensions 
cooperates with the cooperating structure on the closure to 
prevent unwanted splaying of the extension and guides the 
closure to allow mating with the guide and advancement 
structure on the arms simply by rotating the closure. 

[0021] That is, the guide and advancement structure on the 
closure does not have to be realigned with the cooperating 
structure on the arms and pressure applied to the rod while 
between the extensions is continued as the rod passes 
between the arms. 

[0022] The anti-splay lip and groove of the flanges of the 
present invention make the use of such extended arms or 
tabs possible, even when substantial force must be applied 
to the rod. This is a substantial improvement over use of 
V-threads that may cause outward splaying of the extensions 
as force is applied to the rod by the closure. 

OBJECTS AND ADVANTAGES OF THE 
INVENTION 

[0023] The principal objects of the present invention 
include: providing an improved helical guide and advance-
ment flange structure for guiding and advancing an inner 
member into an outer member; providing such flange struc-
ture for cooperatively radially interlocking between a clo-
sure and both implant arms and extensions for such arms as 
a rod is passed between the extensions to the arms under 
pressure being applied by rotating or torquing the closure; 
providing, particularly, improvements in helical guide and 
advancement flanges incorporating radially loaded lip and 
groove contours; providing such flange structure wherein the 
outer member is subject to being splayed in reaction to 
advancement and torquing of the inner member within the 
outer member and wherein an inner flange of the inner 
member and an outer flange of the outer member are 
particularly configured to cooperate in such a manner as to 
radially interlock and resist such splaying while allowing 
rotation and axial advancement; providing such flange struc-
ture in which the inner and outer flanges are provided with 
contours including mutually facing surfaces which radially 
engage when the inner member is advanced into the outer 
member to resist splaying of the outer member; providing 
such flange structure in which anti-splay contours are 
formed on a trailing load flank of each flange to form an 
anti-splay lip near a crest region of the inner flange and a 
cooperating anti-splay groove near a root region of the outer 
flange; providing such flange structure in which the anti-
splay contours are alternatively applied to a leading stab 
flank of each flange to form an anti-splay lip near a crest 
region of the inner flange and a cooperating anti-splay 
groove near a root region of the outer flange; providing such 
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flange structure in which the anti-splay contours are alter-
natively formed on both the load and stab flanks of each 
flange to form anti-splay lips near a crest region of the inner 
flange and cooperating anti-splay grooves near a root region 
of the outer flange; providing such flange structure which is 
particularly well adapted for use in surgically implanted 
structure, such as spinal fixation hardware and, particularly, 
to receivers and cooperating closures which are used to 
receive and clamp spinal fixation rods; providing such flange 
structure which is particularly well adapted for use with 
open headed bone screws which have extended arms for 
facilitating the capture and reduction of spinal fixation rods 
and which are afterwards separated from the screw heads 
and related implants to provide low profile implants; and 
providing such improved helical guide and advancement 
flanges with radially loaded lips which are economical to 
manufacture, which are strong and effective in use, and 
which are particularly well adapted for their intended pur-
pose. 

[0024] Other objects and advantages of this invention will 
become apparent from the following description taken in 
conjunction with the accompanying drawings wherein are 
set forth, by way of illustration and example, certain 
embodiments of this invention. 

[0025] The drawings constitute a part of this specification 
and include exemplary embodiments of the present inven-
tion and illustrate various objects and features thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is an enlarged fragmentary side elevational 
view of a spinal implant incorporating the helical guide and 
advancement flange on a closure with a radially loaded lip 
urging a rod between extensions of arms forming a rod 
receiving channel on a medical implant bone screw with 
portions broken away to show detail thereof. 

[0027] FIG. 2 is a view similar to FIG. 1 and shows the 
implant with the closure clamping a spinal fixation rod 
within the channel with the extensions removed. 

[0028] FIG. 3 is a greatly enlarged fragmentary sectional 
view at a right angle to the view shown in FIG. 2 and 
illustrates details of the cooperating flanges with the closure 
strongly torqued into the open headed screw. 

[0029] FIG. 4 is a further enlarged fragmentary sectional 
view of a preferred flange structure according to the present 
invention and illustrates an anti-splay lip on a load flank of 
an inner flange and an anti-splay groove on a load flank of 
an outer flange, the load flanks being parallel and somewhat 
positive in angular orientation relative to a helical axis. 

[0030] FIG. 5 is a view similar to FIG. 4 and illustrates 
the preferred flange structure with the inner member 
strongly torqued within the outer member, thereby mutually 
engaging the anti-splay surfaces of the lip and groove. 

[0031] FIG. 6 is an enlarged fragmentary side elevational 
view of a spinal implant incorporating a helical guide and 
advancement flange of the present invention and including a 
polyaxial bone screw. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] As required, detailed embodiments of the present 
invention are disclosed herein; however, it is to be under-
stood that the disclosed embodiments are merely exemplary 
of the invention, which may be embodied in various forms. 
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Therefore, specific structural and functional details dis-
closed herein are not to be interpreted as limiting, but merely 
as a basis for the claims and as a representative basis for 
teaching one skilled in the art to variously employ the 
present invention in virtually any appropriately detailed 
structure. 

[0033] Referring to the drawings in more detail, the ref-
erence numeral 1 generally designates a helical guide and 
advancement flange structure in combination with break-off 
tabs or extension 2 used in conjunction with a medical 
implant 3 which embodies the present invention. 

[0034] The flange structure, or flange form, 1 generally 
includes an inner flange 4 (FIG. 3) extending helically on an 
inner member 6 and an outer flange 9 extending helically 
within an outer member 11. The flanges 4 and 9 cooperate 
to helically guide the inner member 6 into the outer member 
11 when the inner member 6 is rotated and advanced into the 
outer member 11. The inner and outer flanges 4 and 9 have 
respective anti-splay contours 14 and 16 which cooperate to 
prevent splaying tendencies of the outer member 11 when 
the inner member 6 is strongly torqued therein. 

[0035] In the illustrated embodiment the implant 3 com-
prises an open-headed bone screw 20 forming the outer 
member 11 thereon and having a threaded shank 22 adapted 
for threaded implanting into a bone, such as a vertebra 24. 
The bone screw 20 has a U-shaped open head 26 formed by 
spaced apart arms 28 defining a rod receiving channel 30 
which is configured to receive a rod 35 and thereafter the rod 
is clamped or secured within the head 26 to thereby fix the 
position of the vertebra 24 relative to the rod 35. 

[0036] The illustrated inner member 6 is a closure 33 
which is helically advanced by rotation thereof into the head 
26 of the screw 20 and torqued against the rod 35 to clamp 
the rod within the head 26. Although embodiments of the 
outer member 11 and inner member 6 are illustrated herein, 
as the screw head 26 and the closure 33, the flange structure 
1 is not intended to be limited to such an application. It is 
especially noted that the implant 3 may be a hook or other 
implant structure having a rod receiving channel. Also, 
while the illustrated screw 20 is shown as a one-piece screw, 
it is intended that the flange structure 1 be adaptable for use 
with a polyaxial type of screw. 

[0037] The inner flange 4 has a load flank 39 on a trailing 
side relative to a direction of advancement along a helical 
axis 41 (FIG. 3) and a stab flank 43 on an opposite leading 
side. Similarly, the outer flange 9 has a load flank 46 on a 
trailing side and a stab flank 48 on an opposite leading side. 
The load flanks 39 and 46 may also be referred to as thrust 
surfaces of the flanges 4 and 6, while the stab flanks 42 and 
48 may also be referred to as clearance surfaces. In general, 
the load flanks 39 and 46 are positively engaged and axially 
loaded, that is loaded in the direction of the axis 41, when 
the inner member 6 is advanced into the outer member 11. 
As relative torque between the inner member 6 and the outer 
member 11 increases, by engagement with a clamped mem-
ber such as the rod 35, there is a tendency for the arms 28 
of the outer member 11, to splay outward away from the axis 
41. In the flange structure 1 of the present invention, the 
inner and outer anti-splay contours 14 and 16 include 
respective anti-splay surfaces 52 and 54 which are mutually 
engaged in a radial direction to radically interconnect, to 
mechanically interlock and resist such splaying tendencies. 
Because of the anti-splay configuration of the flange struc-
ture 1, the relative torque between the inner and outer 
members 6 and 11 can be much higher in comparison to 
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conventional V-threads or guide and advancement structures 
which do not have anti-splay contours, thereby allowing a 
considerably higher, more positive clamping force to be 
applied to the closure 33 and the rod 35. 

[0038] In the illustrated flange structure 1, the inner anti-
splay surface 52 is formed by an anti-splay lip 55 extending 
axially from the load flank 39 of the inner flange 4. Simi-
larly, the outer anti-splay surface 54 is formed by a groove 
56 formed into the load flank 46 of the outer flange 9. The 
lip 55 and groove 56 are shaped in a complementary manner 
so that the lip 55 is received within the groove 56 when the 
inner member 6 is advanced into the outer member 11. 
Although FIGS. 3-5 illustrate a flange structure 1 of a 
particular configuration and contour, other configurations 
and contours are contemplated, as disclosed in Ser. No. 
10/236,123 referenced above and enclosed herein by refer-
ence. 

[0039] The closure 33 illustrated in FIG. 1 has a break-off 
installation head 58 which is provided with a non-round 
installation socket 59, such as a Torx shaped socket, a 
hexagonal Allen socket, or the like to receive an appropri-
ately configured installation tool (not shown). The break-off 
head 58 is joined to the main body of the closure 33 by a 
weakened region 60 which is configured to limit the torque 
that can be applied to the head 58, relative to the closure 33, 
without the head separating from the closure 33 by failure of 
the weakened region 60. By this means, the head 58 sepa-
rates from the closure 33 when a selected torque is reached 
in clamping the rod 35, to thereby provide a low profile 
implant. Alternatively, the closure 33 could be provided 
without the break-off head 58. The closure 33 has a non-
round socket 61 (FIG. 2) to receive a tool to enable removal 
of the closure 33 from the screw head 26, if necessary. Such 
a socket 61 could also be employed for installation of the 
closure 33 into the screw head 26. 

[0040] Referring particularly to FIG. 1, the bone screw 20 
is provided with the arm tabs on extensions 2 to increase the 
initial length of the arms 28 and, thus, forming a rod 
receiving passageway between the extensions 2 and thereby 
increasing the length of the rod receiving channel 30 by the 
length of the passageway. The purpose for the lengthened 
channel 30 is to enable capture of the rod 35 within the 
channel 30 at a greater distance from the vertebra 24, 
whereby the rod 35 can be captured by the closure 33 and 
"reduced" or urged toward a seated position within the 
channel 30 by advancement of the closure 33. This provides 
effective leverage in reducing the position of the rod 35 or 
the vertebra itself. For this purpose, inner surfaces 64 of the 
tabs 2 are provided with the helical outer flange 9 which 
extends continuously from main portions 66 of the arms 28 
and along the extensions 2 to form a continuous and uniform 
helical pathway therebetween. 

[0041] The break-off extensions 2 are connected to the 
main portions 66 of the arms 28 by reduced or otherwise 
weakened regions 68. The bone screw 20 illustrated in FIG. 
1 shows the weakened regions 68 as regions adjacent 
V-shaped notches formed into external surfaces 70 of the 
arms 28 which diminish the thickness of the material form-
ing the arms 28. Alternatively, other shapes or configurations 
could be employed to form the weakened regions 68. The 
weakened regions 68 are strong enough to enable the rod 35 
to be urged toward its seated position (FIG. 2). However, the 
extensions 2 can be broken off or separated from the main 
portions 66 of the arms 28 by pivoting or bending the 
extensions 2 back and forth about the regions 68 while the 
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main portions 66 are held in place, after the closure 33 has 
passed between the extensions 2. The resulting low-profile 
implanted structure is shown in FIG. 2. 

[0042] FIG. 6 illustrates a polyaxial medical implant, 
generally 150, that incorporates a helical guide and advance-
ment flange structure 100 of the present invention identical 
to or substantially similar to the structure 1 previously 
described herein. The illustrated polyaxial implant 150 
includes an open headed receiver 152, a threaded shank 154, 
and a closure 156 that cooperate to fix the position of another 
implant member, such as a spinal fixation rod 158. The 
receiver or head 152 is configured internally with a spherical 
socket (not shown) that receives a shank retainer member 
162 having a spherical outer surface. The retainer member 
162 is connected to an upper or capture end 164 of the shank 
154 and, in cooperation with the receiver socket, enables the 
shank 154 to be positioned at any desired angle relative to 
the receiver 152, within a conical range of movement. The 
shank 154 is secured at the desired angle by engagement of 
the rod 158 with the upper or capture end 164 when the rod 
is clamped within the receiver 152 by the closure 156. 
Shown in phantom in the illustrated embodiment, the 
threaded shank 154 is cannulated, having a small central 
bore 165 extending an entire length of the shank body. The 
bore 165 provides a passage through the shank interior for 
a length of wire or pin inserted into a vertebra prior to the 
insertion of the threaded shank body 154, the wire or pin 
providing a guide for insertion of the shank 154 into the 
vertebra. Additional information about polyaxial bone 
screws can be found in U.S. Pat. No. 6,716,214, which is 
incorporated herein by reference. 

[0043] The receiver 152 includes spaced apart arms 166 
and preferably includes break-off extensions 168 that are 
separable from the arms 166 by breaking the extensions 168 
off at weakened regions 170. The flange structure 100 
includes an anti-splay closure guide and advancement flange 
172 formed on the closure 156 which cooperates with a 
discontinuous receiver anti-splay guide and advancement 
flange 174 formed on inner surfaces of the arms 166 and 
extensions 168. The flanges 172 and 174 are substantially 
similar to the flanges 4 and 9 of the implant 3 and benefit 
from the same variations in configuration as described in 
connection therewith. The flanges 172 and 174 enable the 
closure 156 to be advanced into clamping contact with the 
rod 158 by rotation within the receiver 152. In other 
respects, the implant 150 is substantially similar to the 
implant 3. 

[0044] It is to be understood that while certain forms of the 
present invention have been illustrated and described herein, 
it is not to be limited to the specific forms or arrangement of 
parts described and shown. 

What is claimed and desired to be secured by Letters Patent 
is as follows: 
1. A device for securing a rod shaped member and 

comprising: 

(a) a receiver having spaced apart arms defining a member 
receiving channel therebetween, said arms having main 
portions and extended portions connected to said main 
portions by weakened regions, said main portions and 
said extended portions of said arms having inner sur-
faces; 

(b) a closure sized to be received within said channel to 
clamp the rod shaped member therein; 
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(c) a closure guide and advancement flange extending 
helically about and along said closure, said closure 
flange having a closure anti-splay contour; 

( d) a discontinuous receiver guide and advancement 
flange extending helically about and along said inner 
surfaces of said main portions and said extended por-
tions of said arms, said receiver flange having a 
receiver anti-splay contour; 

( e) the anti-splay contours of said closure flange and said 
receiver flange being complementary and cooperatively 
mating to prevent splaying of said arms when said 
closure is advanced into said receiver; said closure 
being advanceable against rod shaped member to clamp 
the member relative to said receiver; and 

(f) said extended portions of said arms being separable 
from said main portions after said closure clamps the 
rod shaped member within a portion of said channel 
defined by said main portions of said arms. 

2. The device as set forth in claim 1 wherein: 

( a) said receiver is spinal fixation anchor and said member 
is a spinal fixation rod. 

3. The device as set forth in claim 1 wherein: 

(a) said receiver is an open-headed bone screw adapted 
for implanting in a vertebra and said member is a spinal 
fixation rod. 

4. The device as set forth in claim 1 wherein: 

( a) said closure anti-splay contour includes a lip extending 
helically along said closure flange; 

(b) said receiver anti-splay contour includes a groove 
extending helically along said receiver flange; and 

( c) said lip and said groove cooperate to receive said lip 
in said groove when said closure is rotated and 
advanced into said receiver. 

5. A device as set forth in claim 1 wherein: 

( a) said closure flange has a closure load flank on a trailing 
side of said closure flange relative to a clamping 
direction of movement of said closure within said 
receiver; 

(b) said closure anti-splay contour includes a lip extend-
ing helically along said closure load flank of said 
closure flange; 

( c) said receiver flange has a receiver load flank on a 
trailing side of said receiver flange relative to said 
clamping direction of movement; 

( d) said receiver anti-splay contour includes a groove 
extending helically along said receiver load flank of 
said receiver flange; and 

( e) said lip and said groove cooperate to receive said lip 
in said groove when said closure is rotated and 
advanced into said receiver. 

6. A spinal fixation structure for clamping and anchoring 
a spinal fixation rod and comprising: 

(a) an open-headed spinal fixation anchor including a pair 
of spaced apart arms defining a rod receiving channel 
therebetween, said arms having main portions and 
extended portions connected to said main portions by 
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weakened regions, said main portions and said 
extended portions of said arms having inner surfaces; 

(b) a closure sized to be received within said channel and 
adapted to be rotated and advanced to clamp a spinal 
fixation rod therein; 

(c) a closure guide and advancement flange extending 
helically about and along said closure, said closure 
flange having a closure anti-splay contour; 

(d) an anchor guide and advancement flange extending 
helically about and along said inner surfaces of said 
main portions and said extended portions of said arms, 
said anchor flange having an anchor anti-splay contour; 

( e) the anti-splay contours of said closure flange and said 
anchor flange being complementary and cooperating to 
prevent splaying of said arms when said closure is 
advanced into said anchor; and 

(f) said extended portions of said arms being separable 
from said main portions after said closure clamps the 
rod within a portion of said channel between said main 
portions of said arms. 

7. The device as set forth in claim 6 wherein: 

(a) said anchor is an open-headed bone screw adapted for 
helical implanting in a vertebra. 

8. The device as set forth in claim 6 wherein: 

(a) said closure anti-splay contour includes a lip extending 
helically along said closure flange; 

(b) said anchor anti-splay contour includes a groove 
extending helically along said receiver flange; and 

( c) said lip and said groove cooperate to receive said lip 
in said groove when said closure is advanced into said 
anchor. 

9. The device as set forth in claim 6 wherein: 

(a) said closure flange has a closure load flank on a trailing 
side of said closure flange relative to a clamping 
direction of movement of said closure within said 
anchor; 

(b) said closure anti-splay contour includes a lip extend-
ing helically along said closure load flank of said 
closure flange; 

( c) said anchor flange has an anchor load flank on a 
trailing side of said anchor flange relative to said 
clamping direction of movement; 

(d) said anchor anti-splay contour includes a groove 
extending helically along said anchor load flank of said 
anchor flange; and 

( e) said lip and said groove cooperate to receive said lip 
in said groove when said closure is advanced into said 
anchor. 

10. A spinal fixation structure for clamping and anchoring 
a spinal fixation rod and comprising: 

(a) a spinal fixation bone screw having an open head 
including a pair of spaced apart arms defining a rod 
receiving channel therebetween, said arms having main 
portions and extended portions connected to said main 
portions by weakened regions, said main portions and 
said extended portions of said arms having inner sur-
faces; 
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(b) a closure sized to be received within said channel to 
clamp a spinal fixation rod therein; 

(c) a closure guide and advancement flange extending 
helically about and along said closure, said closure 
flange having a closure anti-splay contour; 

( d) a head guide and advancement flange extending 
helically about and along said inner surfaces of said 
main portions and said extended portions of said arms, 
said head flange having a head anti-splay contour; 

( e) the anti-splay contours of said closure flange and said 
head flange being complementary and cooperating to 
prevent splaying of said arms when said flanges are 
mated and said closure is rotated and advanced into 
said screw head; and 

(f) said extended portions of said arms being separated 
from said main portions when said closure clamps the 
rod within a portion of said channel located between 
said main portions of said arms. 

11. The device as set forth in claim 10 wherein: 

( a) said closure anti-splay contour includes a lip extending 
helically along said closure flange; 

(b) said head anti-splay contour includes a groove extend-
ing helically along said head flange; and 

( c) said lip and said groove cooperate to receive said lip 
in said groove when said closure is advanced into said 
screw head. 

12. The device as set forth in claim 10 wherein: 

( a) said closure flange has a closure load flank on a trailing 
side of said closure flange relative to a clamping 
direction of movement of said closure within said 
screw head; 

(b) said closure anti-splay contour includes a lip extend-
ing helically along said closure load flank of said 
closure flange; 

( c) said head flange has a head load flank on a trailing side 
of said head flange relative to said clamping direction 
of movement; 

(d) said anchor anti-splay contour includes a groove 
extending helically along said anchor load flank of said 
head flange; and 

( e) said lip and said groove cooperate to receive said lip 
in said groove when said closure is advanced into said 
head. 

13. The device as set forth in claim 10 wherein: 

( a) said closure includes a break off insertion head adapted 
to be driven by an insertion tool and to break off at a 
preselected torque. 

14. The device as set forth in claim 10 wherein: 

(a) said bone screw is a polyaxial bone screw. 
15. The device as set forth in claim 10 wherein: 

(a) said bone screw is a fixed headed bone screw. 
16. In a spinal implant having a head with a pair of 

upwardly extended and spaced arms forming a rod receiving 
channel therebetween; the improvement comprising: 

(a) said arms have upwardly extending break off exten-
sions; and 

Zimvie_Zimmer Biomet v. Jackson 
IPR2023-01431; Petitioners’ EX1023 

Page 11 of 12



US 2006/0058794 Al 

(b) said arms and said extensions each have inwardly 
facing surfaces with discontinuous helically wound 
flange forms thereon that are adapted to interlock 
radially with a mating flange form on a closure and to 
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allow advancement and transfer of the closure between 
said extensions and said arms by rotation of the closure. 

* * * * * 
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