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(57) Abstract: An anti-splay closure with a multi-surfaced aperture, such as a multi-lobular socket, includes a cylindrical body
& with an external, continuous, helically extending anti-splay guide and advancement flange and a breakaway installation head. The
& multi-lobular socket includes a plurality of circumferentiall-y spaced lobes extending parallel to a closure axis of the plug and which
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complementary to the body flange to allow slidable mating with the body upon rotation thereof and radial interlocking between the
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ANTI~SPLAY MEDICAL IMPLANT_ CLOSURE WITHy

MULTI-SURFACE REMOVAL APERTURE
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centinuaticn-in-partc of co-pending U.S.
Patent Application, Serial No. 10/236,123 filed September §,
2002 for HELICAL WOUND MECHANICALLY INTERLOCKING MATING

GUIDEZ AND ADVANCEMENT STRUCTURE, which is ncow U.S. Patent

No.

Backagrcound of the Invention

The present invention is direcred to a closure for use
in clecsing between spaced.arms cf a medical implant and
securing a rod to the implant. In particular, the closure

irncludes a non-circular multi-surfaced or multi-lobular

-1

internal tore for improved engagement by a complementary
shaped toocl for purposes of removal and an interlocking

helical guide and advancement structure that prevents

splaying cf upper ends of walls of the implant within which
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One particular type oI implant presents special
problems. In partlcu-ar, spinal bone screws, ncoks, etc.

are used in many ctypes of back surcery Ifor repvair cof injury,

inserts threadably into a vertebra ancd a head at an oppcsite
erd. The nead is designed to receive a rod or rod-
we~ber in & charnel in the head in which the rod is both

captured and locked to prevent relazive movemen:t rcetween the

N

ubsequent to installation.
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much easier to use and in scme si

(T

uations must be used

I

insread of clcsed headed devices.

‘J
[

Wni open headed devices are olten necessary and cften

preferred for usage, there is significant proklem

8]

associated wizn them. In particular, the open neaded
devices conventionally have two upstancding arms that are on

coposicte sides of a channel that recelves tne rcd member.

The top of the channel is cicsed by a closure after tne rca
member is placed in the channe. Trhe closure can be oI a

whicn is rot desirable. Many open headed Implants are
clcsed by piugs, bediles or closures tnabt screw irtc threads
be-ween tne arms, pecause such nave a icw profiile. However,

threaded olugs have encountersC problems alsc in cthat they

relatively small plug. The tightening Zorces are regulred

o provide enough torgue to ilnsure taat the rcd member 1s
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now - RV

clamped or locked in place relative to the bone screw, sO©

s

V)]

q

ces not rmove axially cr rotationally therein.

(o]

—hat the rod

Torgues on the crder of 100 inch-pounds are typical.

Becaus pen headed implants such as bone screws, hooks

o
0

u

and the like are relatively swmall, the arms that extend

upwardly at the head can rotate relactlve tc the base that
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nolds the arms sc tha:t the tcops oI the arms ar
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bent outward re.ecively easily by radially outward cir

EFmvmaa Alia ~ ] -
focrces due tce Tne &a

plicaticn of substantial Zcrces required

g

ends up pending the arms sufficlently to a_low the threads
to ilcosen or disengage and the closure tc Zail. To counter

cutward directed application of forces, varicus engineering

ecrhnigues were app.led Lo resist the spreading Zorces. For

3

example, the arms were significant
substantially increasing the width cf the arms. Thails rac

“he unfortunate effect of substantially increasing tne
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weignhz and the prcfile of the implan

undesirable,
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The tendency cf the cpen headed bone screw o spla

e
fa
n

a result of the gecmetry or contour of the threads tyoically

erployed in such devices. In the past, mos: bcone screw nead
receptacles and screw DLUgsS nave employed V-shaped cthreads.

aés nave leading and zrailing sides crientec at angle

o3
K
(®

V-t

o the screw axis. Thus, —orque on the plug is trans_ated
o the bcne screw head at least partially in an axlal
outward direccion, zending zc push cor spLay the arms of the
bone screw head radially outward This in turn spresads the
‘nzernally threaded receptacle away Irom tThe threac axils 80
as to lcosern the plugc in the receptacle. The threads a-so
have smootn or _inear surfaces in a radial directicon Inac

past not lnterlockecd tcgether. Thus, ZIorces ctner than
{vsertion forces can act to easily splay the arms since the

slide rather zhan interlock.

n
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The radial expansion problem of V-threads cue to tnhe
vadial oucward component of forces arplied to & V-thread ha
been recognized in various types of threaded “oints. To

preblem, so-called “buttress” zhreadfiorms wer

3

overcome tal

n

developed. In a buttress thread, the crailling or thnrust

[N

surface is oriented perperndicular to the thread axils, whi’le

~he leading or clearance surface rema:ns angled. This
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. WO 2005/081689 PCT/US2004/031862

S



1=

[1a3

(S

N

7

)
e

93]

P

23

[0

WO 2005/081689 PCT/US2004/031862

W G

tneoretically results in no radially 1nward or OUIWaIGQ
directed forces of a threaded receptacle In reaction o
app.ication of torque con the -nreaded piugc. However, tne

linear surfaces still allow sideways s.ippage, i1f otrer
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effect on the scyew resceptacle, Lo reverse arg.ec
v positively draw the threacds

of the receptacle radially inward toward the tnread axis

wnern the p.ug 1s torguec In a reverse angle threadiIorm,

che trailinc side of the external thread is ang-ed towarc

s, as in
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the thread ax s inscead of away Zrcm the thread ax
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threadforms reduce the tendency cc sp.ay, the surraces are
~or interlocking and the arms can still be bent outward By

forces acting cn the implant.
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while these cypes of threacforms are designed te not exert

radial forces during installation, at most such zhreadforms
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FTurthermcre, 1t 1s noted that
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use tnreadforms are often cross threaced Tnat i1s, as tne
surgeon tries to starc the threaded plug into the threace
receiver, the thread orn the plug is inadvertently started in

and hard to handle Wnen cross threading cccurs, the plug
will ofter screw' parz way in the resceiver and then “locxk up”
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plug is seated, 1t 1s necessary to apply a fairly
supstantial amcount of torgue tc the closure. While sonm

ugs are corgued without a head, many of the
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‘1 medicai implancs nave a
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driving or insctallation head that bpreaks away from the
remainder of the fasterer at a preselected torgue i crder

-5 assure chat the ciosure is sufficlently torgued to

srovide the necessary strength and Locking friction, The
rezd ‘s alsc broken away in order tc assure cthat the closure
‘g not over-torgued. Further, the nead 1s cypically broxen
away in order to prcvide the _ow profile and light weight
thaz is desired in such closure plugs

ne drivincg head is typically broken away and
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secause i1t ‘g sometimes necessary to remove tne closure
after implancacion and setting rhereof, scme mechanism must

be provided in order to securely engage and remove the

closure. zrious structures have peen proviced for this
purpcse in prior arc devices The priocr art structures nave
nad varying degress of success, but have typically been most

effective in fasteners having a diamecter that 1is

U

ime

bt

H

ers, gcause

or

comparatively large, such as 9 to 12 mil
such _arger fasteners provice greater surface and volume ZIcr
engagement by remcval structure 0f one xind oxr ancther.

ant closure vlug

(D
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Zowever, i- is desirable to provide an imp
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with a removal mechanism which works effectively with

implant elements of even smaller size.

Summarv of the Tnverticn

particularly with an open-reaceaq bone implant screw O

creselected torgue at a breakaway Yegicn Or &iong a
prezkaway line. A non-cilrcular mu.tci-surfaced bore or

aperture extends axlally througn t©

.

nd 1s cessiple subsequent tc break off oI the
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engagemernt oy a removal tocl of similar crcoss section TO
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rermove the body from the bone screw, 1f necessary. As used
h

herein, —he term multi-surfacec 1is intended to inciude

multi-lcbular or any cother horizontal cross section
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(re_ative tc the drawings) that 1s noctc round and that °s

adapted to mate with an insertion tool or removal tcol, s©O
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o

remove the closure upcn reverse rotation of the tocl. 11

hin the body of the closure, the removal

cr

particular, wi

by

v

Ih

aperture is formed into a non-round multi-surfaced socket To
~eceive a closure removal tool having a ncn-rcound Cross
secticnal shape which is complementary to tne snape of the

socket. As roted abcve, the sccket has horizontal Cross

V)]

section or that *s non-round so that af:zer a tool
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icn is place

rovided whern the tcol 1s rotated, sO as

pa
162
o]

excernding cenerally parallel o tne axis that =S coaxial
with an axis of rotation of cthe body Such surfaces may

including or similar to Torx (trademark of Textror, Irc., or
o-zher multi-lobular snapes A mu_ci-lobular shapse

oreferably includes a pluralicy of circumferentially spaced,

separated Dy axia. grocves

,_,
O.
O
10}
)

cencrally facing, rounced

or cnannels which receive spli of —ne clcsure remova.

=
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e circumferencially

P
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the removal tco
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tool. The spline
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spaced and separated by axially extending, rouncedq,
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outwardly facing concave grooves wnich are shaped to closely

=)
o
[}

engage the lobes of a matingly shapec clcsure socket.
snapes cf the closure socket and closure removal tool

provide for positive, non-s.ip engagement O

tQ

ccncencrations of sctresses which Can occur with cther

and advancemens structure for securing tne c.Losure - 2

o osure ‘s seated irn the imp.ant. Preferaply, the recelver

N

is a rod receiving channel of an cpen-headed oone sScrew,

nook or other medical implant in which tne cnhnannel has an

iocaced between two spaced apart arms
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external guide and advancement flarge extending nhelically

apouz =he bocdy, relatlve IO ~he bod
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cuide and acdvancement f_ange preferably has a compound,

anci-splay type of contour wnich ccoperates with
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complementary incernal mating guide an

s-ructures formed intce the inner surfaces of spacsd apartc
arms forming the open head of the bone implant screw. The

flange has such a compound Contour chat includes an inward
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anti-splay surface ccmponent cn the flange wnich faces
generally inwarc teward tne bocdy axis The mating guice and

advancement structures. ol w nead nhave &

R

cluding outward

anti-splay suria cutward,

zhe body

The inward anti-spray suriace Ccomponent LS preferably
“ormed by an enlarced reglcon near an Cuter perichery cI the
body flange near a crest oI tne f_ange The cutward anti-
splay surface components are ILOrmed near an cuter periphery
0f the mating gulde and advancement STIXUCLUres )Y
enlarcement thersof. The comp.ementary anti-spray suriace
comporents of the closure and ead slidably engage upon
rotacion and cocperate to interiocx the pbody with the arms
<o as to resist splaying cendencies Of the arms whern tche

1

=0 —he various elements

—

In use, the closure anc cpen-headed DOnE sSCrew are used
to ancnor a spinzl Zixation member, such as & rod, oY

znreadedly implanting the pone SCrew into a bone and

clamping the rod. within the hezd of the bone screw using the
closure pcdy. In crder TO enhance clamping engagement of
the rod, the body may be provided with s-ructura. features
wnich cu- intc the surface of the rcd to thereby reduce the
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1ikelihocd of translational or rotational movement of the

rod relative to the bone screw. The body is preferably
rovided with a “cup point”, set ring, or V-ring on a

Forward end of the body tc cut incto the surface oI tne rod

e nead of the bcne
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sCcrew. In some erpodiments, Ihe kO

2 central axial point on the leading end thereof.

resent invenction inclLude

1
)
D
I
m
th
O
[
(D
@]
U
(W}
M
(@]
t
n
0]
t-h
T
®
O

ith an open nheaded

6]
H
@]
<
lJ
[ON
Fl
3

w0
W
3
-
3

6]
H
<;
[0)]
.,
O
o
(@]
0}
o
H
[()]
(@]
s
@
0
()]
=
o

hone screw; providing sucn a closure naving a cylindrical

pase or body and a driving or insta’laticen nead that breaks
away “rom the bedy at a breakaway regicn to provice a low cr
minimized precfile subseguent Lo ingzallation cf the c_csure
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providing such a c.osure naving remcval structur

positive, non-siip engagement of the closure by a remova.
toocl; providing such a closure having an axilally extending
bore chat passes through the installation head; providing

Lch a closure having a removal apercure trat is mu_ti-

-

surfaced and forms a removal tool rsceiving socket including.
a plurality of centrally facing surfaces positioned

circumferentially abou:s an axis cf rotation of the pody and
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ination with an open

pair of spaced apart arms ‘orming a rod receiving channel;

providing such a combination inciuding an excernal guice and

advancement flLange on the closure body and internal
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guide and advancement structures located cn inner suriace
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wate upon rotation of
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of tne rone screw head which s
zne body and that interlock and cooperate to resist
fendercies of tne arms tc splay or diverge when the closure

‘g =orgued tightly into clamplng engagement with & rod

positioned in the cnannel or when external forces are

n a combination
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closure body with a red in che bone screw chanrel; providing
such a combinatior in which a forward end of the c.osure
pedy is provided with a an axially aligned point and/or
peripreral cup point or V-ring to cut inte the surface of

sist
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the rod when tne body is torcgued and tightened, to ¥

cranslaticnal and rotational mcocvement O the rcd relative <o
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the bcne screw; and providing such -splay closurs

body with a multi-surface aperture wnich 1s economlcal tO

manufacture, which is secure anc efficient in use, and which
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empodiments of this invention.

Brief Desgription of the Srawinds
Tig. . ls an enlarged perspective view cf an ancti-splay

closure with a mulci-surfaced removal aperture In acccrdance

witnh the present invention.
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Fig. 2 is a side elevatlional view of the closure at
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Fig. 5 1s &'cCross sec-iora. view of the closurs, taken

readed bone implant screw 1n & vertelra
Fig. 7 is a view similar Lo rig & cf cthe closure anc
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n anti-splay guide and advancement structure of the body

ard bore screw neac.

Fig. 9 is an enlarged top plan view of che closure

removed.
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As vecuired, detailed embodimerts of the present
invention are disclosed herein; nowever, 1t is to be
urnderstood that the disclcosed embodiments are merely
exemplary oI the inventicn, which may be embodied in various

forme. Therefore, specific structural and functional

variously emplcy the present inventicn in virtually any

W

numera. . generally designates an arti-splay closure with

[\

multi-surfaced aperture, such as & multi-_cbu.ar aperture
The closure 1 cenerally includes a pedy 4 and a breakaway

‘ra-allation nead 5. The bedy & is used in cooperaticon witn
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~hreadaply implancing inco the bone 12 and an open neacd 16

formed by a pair of spaced apart arms 18 defining a U-shaped
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channel 20 therepetween to veceive the rod 10. Inner and

th

acing surfaces of the arms 18 nave internal mating Srooves
or guide and advancement structures 22

ocnerwise formed, therein. The nead 16 has toocl grip

the bone screw 8 during manipulation “or implantaticn cf the

hone screw 8 into the tcne 12.

The body 4 is cylindrical in exzernal shape abocut an

axis of rotation 25 (Fig. 7, and has & fecrward, leading, or
inmer end 27 and a rear, tralling, O cuter end 28. The
crezakaway nead 6 1s connected tc Ine body 4 at the rear ena
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chat it fails at a selectec relative torgue cetween the nead

6 and the body 4, as a result oI torgue applied to tre nea
6 -o tighten the body ¢ withirn the bone screw 8 As

tool (not shown) oI a conven-ional socke:z Zype. The head 6
Tay alsc be provided with a se- of tool slots 32 for

alternative or more pcsitive non ip engagement of the head

i
n

5 by the installation ool and has a central bore 31 with an
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upper chamfer

trg

as snown in Fig. 7,
applied by the

nead 16 and tc prcvice a

4 and the bone screw §.

closure bcay

ceriphery or radial crest

inwardly facing

to one

advanced into the bone sc

thereby also interlocxking
resist oxr prevent outwarc

reactiocn tc torgue or oth

Although particular
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is proviced with

ancther when the bccy 4 1s
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from tne kody 4,

Locrgue

1t =
—adoo
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ox

wicnhin the bone screw

profile Zolnt betcween the bedy

a cuide and advancem

i;
o
o

elically abou:t trhe cylindrical

rew
the
sp.aving
er forces.

ccntours ©f the

—mating structures 22 are shown nerein, cther contcurs of
anci-splay cuide and advancement flanges 35 and mating
scructures 22 are foreseen. Examp.es of such alternativse
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configurations of anti-splay or play resisting guice and

n

sdvancement flange and mating structures are disclosed in

17.9. Pa-ent applicaticn, Seria. No. 10/2
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7.8. Patent No. , , and which 1is inccrporateQ‘herein
py reference The flancge 35 and mating structures 22
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“he head 16 of the tone screw 8 the bedy 4 is proviaed with
7’ L

a V-ring or “cup pcint” 42 on “he inner or forward end 27

therec?. The V-ring 42 cuts into tae surface of the rod 10
when the tody 4 1s tighatly torguec -nto the head 18 The V-
ring 42 extends apout & ceripnery ci tne Inner erd 27 oI the

S is permanently implanted in cthe bore 12. However, spinal
alignment geometry 1s omplex and 1t 1s sCmMEetlmes necessary
to make adjustments to & spinal fixatilon system.
Aéditionally, slippage cor Zailure of spinal fixation

components can occur due o iniury to the patlent,
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detericraticn of bone tissue, or the like. It 1s also

possible that an implant system using ancnored rods might be

used therapeutically, for example, to set a broxen bone, and

0]

subseguently removed. TFor these reasons, implant anchor
zssemblies cftern provide structures cr mecnanisms for
releasing an anchor assembly § to make such adjustments Cr

changes in a spinal Zixatlon system. The anchor assembly 8

of the present invenction provides formations for engaging

the bedy 4 to retract it cut of the bone screw head 16 to
release the rod -0 to enable adlustment of the positicn of

The multi-surfaced aperture 2 is coaxially pcsiticned
relative tc the body 4 axis oI rotation 25 ancd provided Zorx
nor-slip engagement by a clcsure remcval tco

having a shape which is complementary to the shape cf the
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apercture

is formed by a plurality of circumferentially spaced,

axially exzendinc lobes 45 separated Dy ilntervening spline
receiving grooves 47. The closure removal tcol (not snhown,

for ergagement with the aperture 2 has a shape which is
complementary thereto and includes circumferentially spaced
splines corresponding to the grooves 47 and remcval zocl

cpes 45. The aperture 2 may

—

grooves corresponding to the
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ce of a Torx type snhape
or other multi- ZIcbular shap

It
cculd be a simpler shape,
triancular,

raving a

Q

sguare,
a multi-faceted share cculd

sccket {not shown) and an ap

Pl

removal tocol (noT snhown) .

aperture 2 so as

tocl naving a sing
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s also fcreseen tha

me.ti-surfaced cgha

described
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muiti-ss

arnguliar, ectc. snape. Sucnh

hexagorna. Allen type

ropriacely snaped c_cosure

other non-

xis 23 passes thrcuch the
taticon cf zhe bcdy 4 by a

arnd shown.
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1. A closure for setting engacement with a structural

member and ccemprising

=

cy_incdrical pocdy having an cuter
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flance ex:ending helically about saild outer

cylindrical surface, said flange having a leading
surface and a trailing surface relative to &

q

‘ng gernerally toward said closure

0
p

comporent fa

axis;
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(d) said bedy having a mulci-surface aperture formec
thereirn that is aligned with said closure axis and
that 1s elcrngated along said closure axis, said
aperture opening ontc a trailing surface of saic

body and including & pluralicy of

2 Tre closure as set forth in Claim wherein said multi-

(a) a multi-l_opular aperture elcrngated along sald
closure axis, said aperture inciuding a plurality
of circumferentizlly spaced lcbes extending

arallel —c said clecsure axis anc

n

ubstantially
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3 The closure as set forth in Claim 2 wherein:
(a) said lobes circumferencially alternate with

el to said

-

ancially para-
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o
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crooves extending

n

!
—

cicsure axis.
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The clcsure as set fortn In Claim 1

! )

(&) saild instal_ation nead

n

n ad 1s share

siip encacement of said install

—

100N
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sSa
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closure by

zhat

LA -

manner

respcnse to selected level

said n heac anc

=

i
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s L2

Q)

T aticn

separation cf said

pedy and tc expose said remcva.l

The clcsure a

(a

) forward end

said body

forward advancement direc
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body naving
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forward enc set
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bedy intc a surface oI
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and includin

d to enable rnon-

atlion head by an

nnect-ed to saic
ormed in such &
cr. fails in

clecsure to enalrle
read frcm said
scckex

and including

'
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Lolea

g formed on

~ing engagement cof

structural member.
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€. The closure as set forth in Claim 1 in combination with
a bone implant screw acdapted Zor connection o & bpone
fixation struccural member, said bcne implant screw
including:

(a) a threaded shank adapted for threaded implanting

into a kone;

{p) an cpen head Zormed by & pair of spaced apart arms
having ‘mutually facing channel surfaces defining a
gstructural member receiving chanrnel tc receive a
bone fixation structural memper; and

(c) said mutually facirng channel surfaces having

regpective mating gulde and acvancement structures

fcrmed therein which are compatible with anc

y Lo~ '

rotatably mateable with said guide and advancement

flange to enacle guliding and advancement of said

body intc said charnnel to cthereby clamp saic bore

interlock saicd body and arms.

26
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7. The closure and bone implant screw combilnation as set

forth in Claim 6 wherein:

(a) sald macting guide and advancement structures of
sald bcne implant screw incluce an ocutward anti-

splay surface comporent which cooperates with said

cilosure in such a manner as to resist a tendency

of said arms o sp_ay in reacticn o torquing said

closure 1nto sngagement with said berne fixation

g. The combination as set forin in Claim 7 wherein:
(a) said guide and advancement Zlange has a relatively
enlarged region near an outer periphery thereof

thatz forms said inward anti-splay surface

(b) said macing guide and advancement structures are
contoured in a complementary manner to sald guide

and advancement flange tc form said outward anti-

[0)
'O
e

ay surface componenz; ana

(¢} sald inward anti-splay surface component engages
said outward anti-splay surface compornent when

said closure is guided and advanced into said open

screw head of said rtone implant screw so as Lo

27
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interlock said body to said arms to resist

radially outward splayinc mcovement of saild arms.

closure for setting encagemenc-with a strucctural

member and comprising:

(a

(b

)
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a substantial
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cuide and advancemen: Ilance extending helically

about said cuter cylindrical surface, said flange

surface relative to sala Iorwaxd

a

i

Q2

having a traili

advancement directicn;

component facing generally toward saild closure
axis;

melti-leopular aperture formed

Q

said becdy having s

therein which is alicned on and elongated zalcng

-

sa:d closure axis, sald aperture including a
piurality of circumferentially spaced _cbes

extending substant:ially parallel to saild closure

s and said lobes circumferentially alternating

}-

X

i3]

with bore grooves extending substantially parallel

28
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0 said clecsure axis to form a removali soccke:z

~c receive a removal tool; arnd
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off installacion head.

?D\
j\)]
@]
5
[0
U]
o

10. The closure as set forth in Claim S and including:

(a) said installation nead peing shaped to enable non-

th

siip engagement cf szic installation head by an

installacicn tocol; and

(b} said insta’laticn nhead beling connected to sald
clecsure by & breskaway recion formed in such a
manner that said breaxaway regicn faills in
respconse to a selectec level of torgue betwee
said installaziocn head and said closure tc enable
separation of said installation head from sawd
closure and to expcse said aperture sockert.

1. The closure as set Zcrth in Claim 8 and including:

(a) said body having a forward end relative tc a
direction of fcrward advancement; and

(p) said pedy havirg a V-shaped set ring fcormed on

said forward end to enhance setting engagement of

said body into a surface of a structural memzer.

29
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cosure as set forth in Claim 9 in combination with

Fay

a berne implant screw adapted for connection to a bone

fixation structural memper, sald bone implant screw

including:

—~

a threaded shank acapted for threadsd implanting

I

o))

4 . - - ~ !
having mutually facing charnel surfaces defining

bene fixation structural mermber; and

said mutually facing cnannel surfaces having an

formed therein which are compatible Zor slicarly
mating witn said flange upon rotation ci said bedy
to enavle advancement of said body into said
cranne. to thereby clamp said bone fixation
structural merber tnerein and to inter’ock said

bedy te sald arms to rssist splaying of saild arms.
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13. The closure and bone implant screw combination as set

forth in Claim 12 wnerein:

(03]

(a) ald mating guide and advarncement structures cf

said bone implant screw include an ocutward ancti-

n
0,

vlay surface component which cooperates with sal

inward anti-splay surface component of said Zlance

IS

arms
14. The combinaticr as set fcrth in Claim 13 whersin:

(a) said flange has a relatively enlarged region near
an outer periphery therecif that forms sald inward
anti-splay surface component;

(p) said mating guide and acdvancement structures arse

contoured in a complementary manner to said Ilance
to form said ocutward anti-splay surface component;
and

(c) said inward anti-sp.ay surface component engages
sald ouctward ant:z-splay surface compcnent when

sald closure 1sg rctated into said open screw head

cZ said bone implant screw.
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re for setting engagement with a structural
and inc.uding a substantially cylindrical bedy
an outer cyiindrical surface relative zZo a

clcsure axls and a substzantially contiruous

e

guide and advancement flange extending helically abouc

leading

cter cylindrical surface, said flange having a
surface arncd a trailing surface relative o a
direction of fcrward advancement, the improvement

compris

(a) ac

crailling surface beinc compound in contcur and

ing:

ieast one of seic leadinc surface and sa:d

h

including an inward facing ancti-sclay surface

comporernnt facing cenerally coward saild clLcsure

axi

(b) sa

cl

-

‘5;

1d body having a multi-surfaced aperzure fcrmed

osure axls, said aperture includinc a clurality

cf cilircumferentially spaced surfaces sxtending
substantially parallel to said closure axls so as
o form a remova. sccket acapted to receive a
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16. Tre clcsure as set feorxth in C1

multi-surfaced apercure is:

1 -
|
i

a) & mulci-lobular aperture elongated along said

ucing a plurality

f—1

clcsure axis, saild aperture Iinc

cf circumferentially spaced lobes extending
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substantially parall

1

i¢ lobes circumferentially alternating with

n
sy

grocve's extending substantia’ly parallel to said

(b} said installation head beirg connected to saild
becdy by a preakaway recicrn formed in such a manner

reakaway regicn fails in respcnse to a

O

al saic

y

cr

se_ected Level of torgue rtectween sald installaction

g

nead and said body tc enable separation cf said
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18. The closure as set forth in Claim 15 and including:

cirection of forward advancerment; and

(b)  said body having a V-shaped set ring formed on
said forward end to enhance setting encagement of
said becdy into a surface of such a structural
merber.

13 The closure as set forth in Claim 15 in combination
with a bcne iwplant screw acdapted for conrecticn te a
bene fixation structural member, said bone implant
screw including
(a) a thnreaced shank adapted for threaded impLanting

into a peneg;

(b) an cpen heacd formed by a pair of spaced apart arms
having mutually facing charnnel surfaces defining a

structural member recelving channel to recsive a

ocone fixation structural member;
(c) saic mutually facing charnel surfaces having

formed. therein which are ccmpatibple o allow

rotational mating with said guide and advancement

th

Zange to enable guiding and advancement cf said

bedy intc sald channel to

t

hereby clamp sald pone
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interlcck said arms tc said body to
spraying of saild armg; and

(d) sald mating culce and advancement s
sald borne implant screw inciluding an

splay surface component which

inward anti-spilay

in guch a manner

arms IcC sp.ay in

t-h
O
i3
[@]
D
n

zs set forzn in

and advancement

neaxy arn cucd

[N

inward ant

comporent;

o}

~—

sald mating guide and advancemen:t s

A

ccoritourea

and advancemert flarge to form

splay surface compenent; and

(¢} said inward anti-spiay surface comg
sald outward anti-splay surface com
said closure is guided and advanced

ul
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truccures of

outward anti-

.,

-

of saild flance
dency cf said
ng anc otner
wherein

as a relatively
hery therect

tructures are

guice

(OB

sal

outward antci-

cnernt encages
nponent when
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screw hezd of said bone implant screw sC as CO

radially incerlock.
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