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applicator Fleld of Invention e The invention re|!lli!l.llﬂil{ﬂl|||||l|||||||||||||||||
to bone prosthesis, parts, aids and accessories

t hereof and tools used to install themon patients.
Background of the Invention 10 Internal spinal

¢ er!
o'fxgg“' on aPPashy ix3tibl APphatid BRA 1A to?lof)'ag' .

by the vertebrae to the fi xation apparatus, correct
abnormal spinal curvature such as scoI|03|s, kyphosi s
Fieldrof Inverdiosi s anong other functions. This is carried
out by neans of screws inplanted into adjacent
vertebrae and fastening said screws to 15 a conmmon
Theri@dentida talatey t¢ bofie prosthesss, pass,ciidsvam dcoéssotidsetheredi adatsols used to
of the vertebrae and are referred to as pedicle
instal thefson p3USEIS- screws nmay be driven into the cortex of
the vertebra and are referred to as cortical screws,
such as exenplified in United States Patent no. US
Backgp&ithRoFthe Thvemtiphout thi s specification, these
different types of screws are generally referred to
as inplant screws. 20 Usually one inplant screwis
Inte} dl ngﬁha'l rﬁ)&tl@ﬁcagpﬁjaﬁﬁ i9TusBd M6 st HeTPdsiitin BF raﬁjﬂ@erﬁ MNvertebrae,
the vertebrae are further fastened
trarsfer gactoofinthe loadi beddelpe tidi vagtebraet toethe i fixation @npa;atus heorrect abnormal
need of the patie t.. e conmon

SPITS CHBHUS SOgh a5 SO FEBIEr Sk BOQH g hopg i duftpions. This is
cartidf 6&%Pllr1f1@a§§ ghn ?éile\b?gx%l]éhﬁéd irfié 8djRént Serlibrad aﬁxﬂsfaétéxﬁhg said screws to

assenb Spinal fixation 25 apparatus perfo
a carhowe-mentUswaby sficn wewmrebgynw@am@ e p%iytl@mﬁq@le vertebrae and are

e QAFA DS eSS S o e e

are %fe?&dcfoo§§ ch#tithl s@ewgilchess eddigplifedsim ‘DlnltedﬂStataé iPgtent no. US
the vertebrae but | oad fromthe vertebrae is
5,68%.27sf eFhrevghoyt th1s specification, these different types of screws are generally

*159159*

referred to as implant screws.

Usually one implant screw is driven into éach side of a vertebra. Implant screws on the same
side of the vertebrae are further fastened to a common rod. Depending on the situation or the
need of the patieni. the common rods may be straight or bent at one or more corners and thev
may also be further fastened together into pairs by cross-link assemblies. Spinal fixation
apparatus perform above-mentioned functions by means of fastening together the implant
screws using the rods and if necessary by fastening together the rods in pairs using cross-link
assemblies. The rods not only align the vertebrae but load from the vertebrae is transferred to
it. Cross-link assemblies align both rods and thus align the vertebra further. Improvement on
spinal fixation apparatus is therefore concentrated on how these different parts of the fixation
are fastened together. Load transfer efféctiveness from the vertebra to the rod depends on
how the implant screws are fastened to the rod. Furthermore such improvements also make

the improved fixation much easier to be applied by a surgeon.
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it. Cross-link assenblies align both rods and thus

align the vertebra further. Inprovenent on spinal

fixation apparatus is therefore concentrated on how

these different parts of the fixation 30 are fastened

together. Load transfer effecti veness fromthe

howy it is :

EurfiReh ARG PG 83 SREBES e AU B DL fer SF U s o bight
port@drs 0 ANPKE of tdstlientip defleutalile ieplsi eatends flone dri serevt hedueto form a bight

applied by a surgeon. *(G00002* ur opean Patent no.
portign. 0A 39 Is5ipgerigr 4& peuieen tﬁéwpéwﬁgégegé@n A CRRHY fasigned on the end of

e r [ ; :

the 55y skl AIAD 5. Do PRI cblctR tbn A hocRbed I ks with an
intemediate poetidn ad.a phirr afdedsexiende froarthe intéraiedingnpdrtien.t e pair of legs

resilient |egs and cap, is fastened on _the end, of 5 .
recaiys # PGEIONCR g imsatesh fodnoA BRI 9f g, o e Brealpd dod 1 screwed in
one e e LA o s S LA ke e, s rom

the internediate portion. The pair of legs receives a

portion of the threaded rod. A pair of nuts on the
Sumpagy, 9f the Ipyerton .y eyed in  onconing directions to

engage the pair of |legs on each inplant screw. 10

Summary of the Invention The present invention is a
Thes prasent Tokntiom fS 2 agpireh cdbwire dixation Wevieg inplydingt impland\gsrews and

and. connegting.rods. The .inplant screw has.a thre
congInEGANE nEH PIT POEM onp SnErB e al R e e ERE Fecbra and
a sd?8@thead NBhéS §r&WhBRPEAshASiglat Poirtidi fob @ddeiviMp fhecofieReihy tadidor loading
the connecting rod or |oading 15 bearing rod or si

. . nply
bearing @od orl simply sefereil toTaserofinddie inngr surfacedt the bight gation have female

. rfio ave f.emal e jnterlocki ' .
i3 kig destfie SubiF R Phiget (ool SRR &/ Phidk Sodtled o the portion. The
plup Yt dRAded TtRtiond otfofhidserdl Midiesendivide@ portions afe fetifiemtiyddeflectable.
and these divided portions are resiliently .
Thelestersirfast of theyndivisled Mortinns havemate iniceloeking fagug which engages the

rtions Y 0t [ '

fenfiL BRI B, B SEtaPE B T bR Hoolf RO GREBEER would ot
corlé Gt oflthé bighh pstiohhsttevt heads cA dvckveerdw isnthen PStenedrthrough a threaded

of the bight portion/ screw heat?xé A lock screw is then
throughynassage Oh e e wntil jts gadiengageihg igth passage of the

plug until its end engages the rod. The surface of the

bi ght portions al so have features to engage the plug )
The surfiee tof thertégheportidns filsoimve features to engage the plug so as to prevent it from

rotating in the bight portion when the lock screw is fastened into the plug. Such feature is
embodied in grooves and matching protrusion. A pair of grooves runs in the same direction
as the insertion of the plug. The plug must have protrusions on the outside surface of its body
corresponding to the dimensions of the groove, each of which will slide into the respective
grooves when the plug is properly oriented and inserted into the bight portion. There are at
least two possible embodiments of this groove-protrusion feature presented in this

specification.

The implant screw may have a third embodiment that is further simplified. A plug would not
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rotating in the bight portion when the |ock screwis
fastened into the plug. Such feature is 25 enbodied in
grooves and matching protrusion. A pair of grooves
runs in the sane direction as the insertion of the

pl ug. The plug must have prot}usions on the outside

sur f agﬁ é]i? d lild exgg me 5{ t?é ﬁ&%ﬁn? gcr%& tofe ?A&E%?évp Will instead be

oove, de ' I'n
dlrercﬁ§ HRfiériedon Gie CfEm&l% sol‘b@sﬂtlﬁ:é”w ¢t bightpporrien by ther scesvy delad after a
and inserted into the bight portion. There are at
conpegting nogds mgegp@ t]achlgl(gg; Bertipn. Jkheilgeks screw is fastened on the implant
¢ 3
scre% gg Yxfl 1 a? ﬁ%l oI :ﬁa/ﬂfcp h%@éfo?é%@iﬁ%y&ﬂ%%%hgnts ?Pe common features
in lﬁmﬂ@ﬂbll‘&t‘& i$ that they h‘aue tih efongategb thirbigtdlcylivdplalghodyul Al hollow cap to

b d h d f the
aCCPWH}%‘ﬁTF tg% ?1%‘% Of%&lt . @ginré%lte dl 4y a%ewtés attached at one of the

enag oTﬁ% épl%nréaféﬁt ?Qh E}gmtdhﬁalfb%ﬁ?l ?h&@ ’i@él"pilp bEaED RRRatedBn the inside of

fon O screw head after connecti ng
the rhouowsnape (e \botlowreap oa the Gifst embodinment ofrtie applisaterdraswan end that is

is fastened on [ nt 5 screw b
sphabrg}p.twatwm e Rl 8 BeceER R et o fhe applicator is
not%gm'r feAbotiess. THE Jf)‘ﬁhs‘até‘ﬂg |u'sé'cﬁfoC§u1de5a daRtscleiay Headstened on the
ongated through cylindrical body. A hollow cap to
scraw headrotitht émplaat snzew toprevens crowsrtbireading avhenatlods sargwe is fastened on
éllrrgg ant screw is attached at one of the ends of the
the b¥€@Vt hr ough cylindrical body. There is a pair of
stub located on the inside of the hollow cap. The
holl ow cap on the first enbodi ment of the applicator
Crdsadinkrassembly fmalso part of el invention @nd weaypls vsedfs negded; I'wo possible

RSB35 B R SRR coyions sk s of

sinfRP kindadf Mook $hat $itboked i kl@e @od. OBKcSlidokvhitds heoked on a rod on each
fastened on the screw head of the inplant screwto

sidp pEthervertebrae is-linked tngethgr bihe pross-link membﬁéﬁwege# ¥8hed
on the inplant screw. 15 Cross-link assenbly is also
part of the invention and may be used as needed. Two

Brief Deidrigtiorcsfirthe iDrawigsof the cross-link assenbly is
di scl ose herein. Both configurations make use of a
simlar kind of hook that is hooked on to the rod.

Thgaxca?v@gso&ngtﬂ Wiﬁ@g z%ﬁ'lc% bR gncpfhcﬁﬂg I@xerﬁﬂ)lgﬁl @hbddiifents to the
mvf’ﬂté?ré ﬁ@&ﬁi REY % gbse A ft el ea}mte[gé%%mai d

instances various aspects of the 1nven i6n may be ex Rich2d from he%n
shown alone by itself to facilitate an understanding of the invention.

Figure 1 shows a spinal fixation appa:étus using implant screws and cross-link assembly

taught according to the invention.

Figure 2 shows the first embodiment of a uniaxial implant screw according to the invention

and the uniaxial implant screw being assembled with the rod.

Figure 3 shows the second embodiment of the uniaxial implant screw according to the
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The draw ngs constitute a part of this specification
and i ncl ude exenplary enbodinents to the invention,
whi ch nay be enbodied in various forns. It is to be
understood that in sonme instances various aspects of
the invention may be extricafted fromthe entire
I ' . Egﬁg ' loiett ilitate
mve'gﬂ&gﬁﬁ eér?lgt an .‘%g‘@g& }/%%re&% n\}e %\égx%?l%{&zi\%t&rtge g&fs?homs a
spi nal fixation apparatus using inplant screws and
. cross-link assenbly taught_according.to. the .
Figyravhmipwh the dhird cermodiment o9 then amierial imgfagh dersah acsgrdige to the
inv%ﬂbﬂXial i mpl ant screw according to the invention and
The™ uni axi al i mpl ant screw being assenbled with the
rod. Figure 3 shows the second enbodi nent of the
. uniaxial inplant screw according.to the .4 i nventiqn
FiguRd ShAwS @Retass aboRimink A thBpas Rl mEntighis Alamipahook:
the rod. Figure 4 shows the third enbodi nent of the
uni axi al inplant screw according to the 5 invention.
Figiik ofiar shosvssthevispdamo tsbrew beadoof therfirsogmbpdimsohef a multiaxial implant
i mpl ement which is a |am na hook. Figure 6a shows the
SCIpl ant screw head of the first embodi nent of a
mul tiaxial inplant 10 screw. Figure 6b shows the
first enbodi ment of the nultiaxial igﬁlant screw

FigarecGly dhows the fitst embodiment oof thadmulbiaxialiimplagy sgrewngscanding to the
. Screw bein ssenbled with.the rod..;15 Figure .7 shows
R R R b R AR R LR R e

mul tiaxial inplant screw. Figure 8 shows the inplant
screw head of the third enbodi ment of the nultiaxial . .
Figunepl almwssthedmplany scrﬁyuhe@dgafsth@\ﬁscoadse@ihoaitré@t\ﬁ%@ﬂﬁlaélal implant
t hreaded portion and a | ock washer used with the
"-rst, second and third enbodi nent of the nultiaxial

i mpl ant screw. Figure 10 shows the the applicator and

t he cross-section view of 't he a,plictg.r. TR
Figure 8 shows the implant screw head of the third embodiment of the multiaxial implant

SCrew,

Figure 9 shows a serrated washer, a threaded portion and a lock washer used with the first,

second and third embodiment of the multiaxial implant screw.

Figure 10 shows the the applicator and the cross-section view of the applicator.
Figure 11a shows the the hook and rod assembly according to the invention.
Figure 11b shows the hook and plate assembly according to the invention.
Figure 12a are top and front views of a fixed cross-link.

Figure 12b are top and front views of an adjustable cross-link.
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25 Figure | la shows the the hook and rod assenbly
according to the invention. Figure 1 | b shows the hook
and pl ate assenbly according to the invention. 30
Figure 12a are top and front views of a fixed
cross-link. Figure 12b are tdb and front views of an
adj ustabl e cross-link. 5 Detailed Descriptions of the
Invention 5 Detail ed descriptions of the preferred
Detailed Diesorijitionts iof thesknvertiorre al | aspects of different
enbodinents of this invention are provided herein and
is appreciated that these aspects may be
gt day, i Rak
Dﬂ%ﬁ%ﬁﬁ%r s e dlerodie Which B RAHLO BN apfeckof diffren
emigydirachte df this msentmusard proviled Tibreinedndritis appreciatddathalgheselaspects may
di scl osed .herein are, not to be.int t ed
be FRFRPRS IIYIGHEh T imE Y RaREiarn [ Tt GfEsiong,thag the present
1nvéhtfo%9ﬁ§y56‘é"&rﬁ56di@d HOyaPrRES forfQr TheREH:\peifie detailk dBGlokéd herein are
the art” to enploy the present invention in virtually
notetmbe infsmretpd |aathensmg;| ehuaratbq asyas basif fos theuelpiprscanst as a representative

ner. ,The deta re [ f
oasf B, AT i SAeT o8 s 7t of T s, AR FGhn 8 vially any
app%;ﬁ‘ﬁt"tely detaléBsyBRed, | lsﬁﬁctﬂtetd? rhdiReRi Theodetsild of thé prefergadrembodlments
briefly described in the precedlng sectjon,
®

of thp dnwention mdyity different ceyppangntsfars ae ﬁleg\rplﬁéhlgtsgosnon w1th the aid of all
cor ses at least two
the §WF§Q%¢ﬁﬁgﬁmnB§%Fgﬁ§Reca&ﬂégﬂBégn be inplant screws,

such as the first enbodi nent of the uniaxial i rrpl ant
screws (200a) shown in Figure 2, for stabilizing
As a@qvm: IWG rls a Bpinal fiXgfPR APRAFEUHRACORNRRQ the & é}VF@fb?rh@l%nfEes at least

T

e ﬁ% errent S CE%S%H ‘Q}gtéh gﬁfg?snﬂﬁn@h%ﬂ S%Eé“l( 2 asatggg wibodiment of

theltﬁhlaﬁha(] Um@laht sdrew(F00a) skt ineF 1gm|erm|for2ﬁalﬁ1hxmg iten adjacent vertebrae
t that hold terb t 1Q

whfcﬁra?%ﬁaog Sho (YR EE b R shayp Ryl pue R EteES: The bone

1m1%1§8 ?Eaé%%@?? aaﬁﬁﬁ)ﬁéjh(flﬂn(?@gé)hﬁ s‘ﬁ% nd Hgﬁ}gcﬂ ar8 Hieces of the spinal

into e pe | e on each
fixstioteapphratusfthatstioldsea mtnrbrae The rad (ﬁeﬂié iusers fowfahgnmg the vertebrae. By

| ant = screws nmay al so be Q
wal G GRBlE neaPIP T B AT e i S OHL R (g1, 20022) i
1m151?.ﬁe81 b and @cﬁEl@Wﬁl ERA RR dPlgdtvRelebrat OTIR! digdenbidhd 6f the implant
a verteb a such as the cortex. A

screws may also be properly altered while maintaining all embodiments disclosed herein so

that the implant screws can be implanted into other parts of a vertebra such as the cortex. A
second pair of implant screws (200a3, 200a4) is also likewise implanted on the second
vertebra that is adjacent to the first vertebra. If more vertebrac needs to be aligned or
stabilized by the invention then more implant screws (which can be the first, second or third
embodiment of a uniaxial implant screw or a multiaxial implant screw) are likewise implanted
in every vertebrae involved. Stabilizing of the vertebra is carried out by fastening the heads
of all the implant screws on the same side of the vertebrae to the rod (101) on that side of the

vertebrae.
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25 second pair of inplant screws (200a3, 200a4) is

al so li kew se inplanted on the second vertebra that

is adjacent to the first vertebra. If nore vertebrae

needs to be aligned or stabi)Jized by the invention

then nore inplant screws (whith can be the first,

0 HB%I? {r;

Gen;egér] ngcl):&{ealhwu%ansggggﬁﬁonpi ab éOso’c-:“:r ggo mgrdzla ; kew igleFlgure 23,4, 62,
6b, iTngridad respectivelychave v threadebpaton (R0d]) wed a ﬁtea&bhéadz(m@)a, @02d, 202e,

20 R g DB AL MRS AR BT e

por{& { aaﬁdttQ/ot ﬁ%llﬁpfélg(ﬂo%anso(ﬁou‘ @0451 dfefding rlllﬁward from the screw

verte Gener al’l he 1 nmpl ant screws (200a
head (R0, 20@01; 20@e,g202:i)3031he inplattoserevisncai bpua eniaxiaB jmplantserew (200a,

20050300 88 p i ombast schon 26 Tl S S i Tt &y 4 and 6.
Thé"%@tv (hg'giz@f ea%ggﬁﬁiax?a@ 28p lagp?ege\b‘&s)(ﬁ Q%WQODQHE '11&8gr6.l|@§3 formed with

formed by a curve 5 portion (2 and two simlar %(80
the phoeaded port{an0281) wilthe estewrigad gf a,rpmukmaxrabmr@\h 6200¢y e, 200f1) as

shopl 15 FGHPG B 1 e otaaiy e st bRt boBBhy o, Ca

rrultlaxi al |n'pl ant screw (e.q. 200d) as shown in the
The screw head of each

anhlrﬁcm h¢ad| (Wch 392@, @ﬁ)%f/),o( amoaf the @mﬁtla&do@plqng screw is rotatably joined

m%fuﬁ-xgﬁ){a rrél\cl)nﬁ ﬂzd’i‘a tbh fmetatﬁg of Q rc{etgtngI t]‘)) gg %drcg'?as %%7% d socket joint.

Th@ﬂ)@ﬁabl@?&ﬁt)of&&y sdid medlgaali 1ﬁ1pl_'dng sdréw Gassémbled a8cdr61ng to the manner

rotat ab 10| ned with the threaded portion. Each s

exemphified 2ty the Aysbemberimentop! theymfiaxipleinpient; 5369 200d) a5 shown in
n 0 I

A B e R b 10, L B 8

wadhet |(3 ) GeparatsBt when ey ard met assembiddl with @anptofahe acrgw heads (202d,

2030208 Begrian DESSERHIE) Wi 8l s KrP A (. Aoy AR Hlustated in

rale 07 % Ao B S0 RAESLLRATEl o SAPByfie of e o
scré\bs&spkedveip.rti on (201) and a lock washer (315)

separately when they are not assenbled with any of the
screw heads (202d, 202e, 202f). They can be assenbl ed

Thé’\’lkérl‘htél‘i WadHRe (F10) ‘i‘é"in@&?éasmfoz@ ager%gr&%eﬁrsgafaﬁﬂer seat (hidden from view)

lustrated in "Figure 6a, 7 formthe first
foupd ag thedgoim ofsthe saxtwakrads [202d, 20Rs030PR fer differant embodiments of the

muit&?ua? nnplanp screws "Theé gesrpa?e%t was%e}( ‘(310) is inserted with the serrated surface
(311) facing toward the screw heads (202d, 202e, 202f). The tooth edges (313) running along
each axially extending groove (312) on the serrated surface (311) engages a rod (101) inserted

in the bight portion (203) of the screw heads (202d, 202¢, 202f). Then, the ball end (201a) of
the threaded portion (201) is inserted into the curve surface (hidden from view) of the serrated

washer (310) followed by inserting the lock washer (315) into a designated second washer
seat (hidden from view) disposed below the first designated washer seat, nearer to the the
bottom exterior of the screw heads (202&, 202e, 202f). When the multiaxial implant screws
are assembled, the serrated surface (311) is preferably slightly higher than the bottom most



10

15

20

25

30

The serrated washer (310) is inserted into a

desi gnated first washer seat (hidden fromview) found

at the bottom of the screw heads (202d, 202e, 202f)

for different enbodinents of the nultiaxial inplant

screw. The serrated washer (§10) is inserted with the
po“ﬁea?ilgéﬁgﬁezg(,grﬁzo%({@gg%&sfﬁe thgagitsﬁ edgggié(jgg &fﬁY}}sﬁfenaQIOd (10
inseated irgto tleamhltiaxiahinplare strewd (g 200dpsits qn3he yerated washer (310).

serrated surface (311) engages a rod (101) inserted

in the bight portion (203) of the screw heads (202d,
On&%@l g}% QQher (889)is fn@&’tekaeﬁﬂo iBtsigRMed Masir sedt/1Ewill engage the curve

hreaded portion (201) is inserted into the curve
botlsnr (:wde) oh |tlmbdbail fenabr@Q/llaéw)ldat willbesdiffiadetp disesshmble the threaded

1 oo St e R 2ol RERAR e ATl Red by e

necIE| '(§(PlQ§ &gl &Qeﬂ@é’dc’éd"'ﬁox{lbﬁ $t019egihg Qﬁ?\%dto}ﬁ@i‘ Ibal e6@@201a) of the threaded

nearer to the the bottomexterior o he screw heads
porticzrowl) zmaeferzlojzaouglmed with ring-tikeasteps (304p) amthas it wilk engage the

are I ed r Wr f {,S:
curY)er %11: e SF & ﬁ\g/aglﬁgr é%fe(ﬁ QYI}?‘ lt%gl? s%g%]()mdaﬁm ft’astsned on the screw
hea@@% 200d 0102& hmzmh\/@np@sr ka1 16 B @){pl@iﬂle@ &nér t6 engapehivartal (101) to the
2d, 202e, 202f) to ensure a rod i nserted

scrqvmhf:adshe Nheni ghat dhappersh alt sg@we\}wa‘i&e( 2dp0efiEp, 0L 6h different

emtaogfirg?gtg ro?tnﬁﬂtl §1h1 Ipl%n?? ]sggews d%ag' ‘Q@O{l)hguﬁ 98{?3%‘@2%3@ sw1vel anymore

reladive lto ﬂﬁ%ﬂaﬁdéd@orﬁdﬁ‘(@)l) bavhenhé Z&ik revo(400ag4Gob) |IS edstcfastened on
(201a) and it will be dlfflcult to di sassenble th

the sprewalirads (308f 2075, 247))there ok MRS GRRMATAYNE (S%%ad washer (310),

the ﬁjglg %nil %%Q}lg} a{J e Bak wad (§ Z2J10) this ﬁ’dlﬂ tl@’sc{'é@@ heads are able to

o the threaded ortlon . The curve
swivelmboht snaddthle nelat{2(d ahe tbfeadétbpdrhowélﬂdd portl on (201)
is preferably roughened with ring-1like steps (201b) so
that it will engage the 10 curve surface of the

ForXfif fittk %@b&@ﬁl@ﬁf of R Qﬁjﬁ!ﬁﬁ&g@a)' RAmIEEN lhﬁ%%)sm& (200d) as shown
e ea I n

fasten on the screw 202d, 202e,
in Rigure Quamdrfimanspetiively towr feaine drel fated on dleenga a¢@e(20?))d0f the bight

porgiéli(l) &931; %ég)gg (trggéral%\ﬁvg alnn%W] arclsltottlgl}ief ngpg)ﬁ{ilgﬂs (Qbélla 204b) from the

diré?:ﬁJBf? dF fﬂ%r&ﬁal%ﬁd el cBNledortidi(206). s 8iéctioft idthe 4&8¢tion in which a
w Il not be able to swivel anynore relative to the

plug I@@id?@ chgom in Brgu(eZZ) and Svpipaciivedy Wilk ke dnserod. (Ib@ﬁrst feature on the
4 acé%ﬁ? emaﬁ f?)ggigg R?aﬁér{eg%a%{n?éﬁ g %e@%@%&%ﬂges ddisposed on

ps ano serra
oné"tﬁféi‘ e dtBrQn the dlh:@n&ﬁbf the ivheftidd WP theapldg (3026)) | Badthetmsie the wedges

are (u? ﬁgx?lght Iogxegtgtllgn 1C g raltdplhtxgl ?3?)0; Dv?ll gocitrlg Yr\: po%?a%? ﬁ?srt \ewt%tgllxee slg.r?ted surface of
the wedges, not with the base surface of the wedges when the plug is inserted into the bight
portion (203). The female interlocking features (209) allow the bight portion (203) to receive
and engage the plug (300) in between the two leg portions (204a 204b). The second feature is
a pair of dead end grooves (210) running on the inner surface along the direction of the
insertion of the plug (300) that is also included to ensure that the inserted plug (300) do not

rotate inside the bight portion (203).
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swi vel about snoothly relative to the threaded portion
(201). For the first enbodi nent of the uniaxial (200a)
and multiaxial inplant screw (200d) as shown 20 in
Figure 2 and 6a respectively, tw features are found
on the inner surface (207) of8 t he bi ght porti on (203)

mea%}lg&?nrééﬁgﬂﬁlf%i%%%f 1:ogfr?nc? I}]ﬁw @ﬁg? %PJ)\%% in Figure 2 and 6a
respéttvely. Thelcylindtibal body Vbéﬂﬁqﬂﬁgsc(BOQ)@ﬁérallSF Ihasa timade threaded through

s the direction in whi sho
Passlfag@ &’rQe”) 50 BEcEVS e@io%s&v'r fﬂ&@ oF b Phgg (50 o5 fraf TnihgviSe and made of
am 4:: Strfgfds}/é? Nedilint s 28{9%3 ft? g&{ @a(hedéfféctashf Eﬂ?l\ﬁlen they are inserted

n eature a serl es of

intovﬁﬁdgﬁplaﬁhsemse{ﬂomzmﬁ)one after the other in the
direction of the insertion of the plug (300).
Furthernore, the wedges are in upright orientation

The ?lﬁer %léﬁt:élg trROfk ‘(‘de% hﬁ@é’rﬁlalé"m@é?l%ﬁﬁﬁ thathu®et (304 Mat R8nade up of

ant sur ace o e wedges, not wth the base
wedpes.f Bhis muﬂe interloskinig deaturh é304t) iefopined by ¢ sereseaf teedgesrdisposed on one
aﬁetfg}gq 8 g El" 3\;etdlg$qng %to‘ﬁé Sﬁrinﬁ rgllrfng%acler}eghtnl%g{}%%gl?e Ofentation as those

Fdagird(200).( $012h thépla s inbeteldviRto the bight
fouﬁﬁgﬁgﬁﬁeﬁﬁgn@ggﬁgﬁé 04b) . Th)e second ?eggi@z is 30 o e e

a
por'pcm (2039, meatanmddsugﬁagméﬁxe(wng)es ofi il mgleowterieekipg feature (304) will

med gt % 3%1 SPafedr Bt MRl gt FEGHE B emrure 209)
Aftétnﬁl%rﬂl&gi é Oggs (f@goinséi%dn{ﬁo tHeObigheportish d203) ehebbagbisurfaces of the
portion (20 foll owi ng commpn features are

wedgsared the maje lmd@gmgs@@tyreaén% thess on theifepale interlpeking, feature is in

TS I e e

will ﬁll&%ﬁ?&g&&h@fdn@m&rﬁ&lbel&ng 48baxk. (209)&)nr1hel ﬁrs(t 3fdpdiirent of the uniaxial
split engthwi se and nmade of 5 a gaterlal that is

(209@9@& Il}‘étla?flélslmﬁlaélﬁﬁcr%‘ﬁs ¢209¢) resrRecH¥RY can defl ect

slightly when they are inserted into the inplant
screws (200a, 200d). The outer surface of the plug
Thér@QEB nﬁtﬁp@mﬁﬁbﬁs (305&r305bK onghe p:lagsu (3009 ﬁ&d)aret #ligned svith the grooves

iy e s i T i
the Jug{a%aﬁ e300a] S ifkiaxi INRISR%s fam) H&Peé‘tﬁr@%’ dFHE%'ﬂ&*e @Kk insertion

n-opposite orlen tion as thosé Tound on
of fienplugs i(BO@r intx ithen g‘nplaatt snrews( 2200, 20Abn it Henepby dfirsp@ligning the

IS inserted e rti,on (20
ProrioBs &R S iedgeersnet Rdthe BRE AL UNE i BT down wit
sufficiefly forbe dntil the plug is fully received in the bight portion (203). By then the male
interlocking feature (304) is already fully engaged with the female interlocking feature (209).

Once the plug (300) is inserted into the imiplant screws (200a, 200b) it is obvious that the plug
(300) cannot come out easily from the bight portion (203) unless considerable force deflects
the resiliently deflectable plug body. When the lock screw (400a) is screwed into the plug,
the threaded portion of the screw will also force the plug body to open up slightly, pressing
the plug body against the leg portions (204a, 204b) of the implant screws (200a, 200d).
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meet first with the slanted surface of the wedges of
the female interlocking feature (209). After the plug
(300) is fully inserted into the bight portion (203),
the base surfaces of the 15 wedges of the male
|nterlock|ng feature ' and tHbse on the fenale

e B Ol P00 S sy

of thé" ﬁuﬂﬂlabl@ﬁ itnpQidh} screivk |haf/¢1 kil Yheefegages inhesfeetiod first embodiment of the
i nterl ocking feature #hggn the first eg?(ﬂhne of

uniaxial (2002 2nd multiaxyd dmp H( } SCEGH RPXCeR{oR e difpretiges to be pointed

o 8300  EESE TS Y RPABHICHATS s n P

6b i h@egﬂ%@ﬁh th{e2shie sarrated wadige (8 HB) threaded @ottion (g ramd IhEk washer
(300) is sert.ed |n .0 the fir odi ment s of

61506 prmae afcoeémﬁaodmt 1144 wit%ﬂﬂaf plEA SSSEY dian the case of the

firs{ %899&1{1‘%%88?9% Yr?dl axial rh%fe‘%\f LR t Mel é%@&{cf bﬂBodlﬁfentt Bﬁ the uniaxial

into e I npl ant screws (200a, 200b)
(200h)raadb1yult1ax181t xmplmusgmwags shewn jr BigueesT ussa (GDEE0) 3@6591 of a plug

e 2 Then the plug (300) is pushed
(309 ew?ﬁ%locgd's‘fa@b%t force until the plug is fully
received in the bight portion (203). By then the male

interlocking feature (304) is already fully engaged
Thevvlcam (820 hamphie ofnheoki owsiibers (32R) uintegeallyo formednwith tand extending

By e e TR S50 R 0 e
ma&ﬂﬁede@xsfnb}ﬁeﬁ 't Toknh €heDHiSA] eltP (32281 ahd Cidive l{B?ﬁ? %f the hook members.

considerable force deflects the resilient

Thejleck avt &1902) rp|dngem dugugh/p dreadgd hpkﬁc@%@rle\mf( wpongmbes (321) of the

cap, gﬁgﬁgﬁqegt@ O;) q,i%l} uigm?% nlgcl&E% de%g.?gs @%@%bﬁ’ ﬁmglt s&ﬂ@e of the leg

poribhO{TOLY,, 208b Y a2l B@lacddtsy P baig obedsheagmousbnttmeemagsurface of the leg
portions (204a, 204b) of the inplant screws

porBom the scraNdead G 2028 dp BRI o5 haokamembars (D PSP (320) to
o

thehosp arkibess (322 sfacarditiviserdireofiort e same asitheddck(s20a(#00a) screwing
and mul tiaxial, inoplant (200d) screws_except. for
dirgiipn oyl BRESas % GPIE AT SLnast W Thedsp Shmeght irseub bR to namow
M\@ﬂemﬁb 322
o BRI 953 bl1hd RideheRbERYIRGH foARTE s B R Hrtes 020 i
maélﬁﬂ@))ff dohthetathe dbppuing isbght(y2@idens meiar] the kiokgighef the (c8m8) (323a) of the
to formthe second embodi nent of the nultiaxial
hoqk FBRET screw as in the case of the first embodi ment
of the nmultiaxial screw head. The second enbodi nent of

the uni axi al
During assembly of the spinal fixation apparatus, the cap (320) engages the screw heads

(202a, 202¢) by the hook members (322) as illustrated with the uniaxial implant screw (200b)
in Figure 3, the bushes (210b) just slip through the opening (323) and sit in the curve (322a)
of tﬁe hook member (322). When the lock nut (400a) driven through the threaded hole (321a)
on the cap (320) is tightened against a rod (101) inserted earlier into the bight portion (203) of
the screw heads (202a, 202e), the cap is slightly lifted up and the bushes (210b) sits in the
curve (322a) of the hook member (322).

'Ob"_"
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(200a) and nultiaxial inplant screws as shown in
Figure 7 use a cap (320) instead of a plug 10 (300)
to receive the |l ock nut (400a). The cap (320) has pair
of hook nmenbers (322) integrally forned with and
extendi ng downwardly fromth® sides of the top nmenber

e 5B P oS s s st e

and curve
easifv3RRa tHef lotlh 8crawoid00@rib dussened Théban kaspéctively. (Hgoag bcguse all the

riven through a threaded. hol.e (321a) in_the .
locksaries (40724 00N ied Sre AEPTIORFE I GEPELTAI) o E iy sorew heads

' | i E}'Fearte r BeR)screv whétEénoaph t@qee 3fapplied to
GO%ﬁﬁ@?%@?ﬁ oﬁsﬂ%} 4a, &Z(gzﬂt% ar ecrepl acedn_bgha gair )
the QéretaUisdads (IhERIRrepit is adesirable fouanyseossfthepding d¢ occur which may

' f th d _ _
resxﬁ&i;&lllqorgzb g¢r§£V((§Q@§ E’@&))B ﬁgmgg é}% %%5 gf tﬁg lnexﬁlgrétg%{et%e&&?osed herein
B RLRIEIED R0 Bl st f o

h 20 the hook nenbers
(322) faces clockw se direction i. sane as the |ock

e.
screw (400a) sgrew ng. , djrection. . .Th ' '  ed
i o an 6 e OB R S et
recdife RRK sOtMvs RUD) litectRP N @laiddarlizh, thé ehitdotekigmeibeiltiaxial screw
ut nore portions of the hook nenber (322

headi(203pas fraworin G Dpe R ApSeTIgh PG SRR A Bl (10} hreaded
i Ci g h D). Ofp il el
prt ) el Pt P LR sl il
serf WP Eﬁ@@ﬁﬁd @RSHAGAEnt O ehesipbant berews hay @ffathrads €)1 1pgn thednner
(0]0)

menbers (322) as illustrate ith the i\ax a

surfaep b e porionoG0ss 2090 e e lick et ey rod (101

L UBte SinlBo bIheN ' Lot ndiffort (2642, 204b) b
wa e B BRPRTHIpH CRRECREY Al shetias (e g potor B30 £ 040) s 2
AL 5 BB B bt s e
helpa cesligsahelack s (00D STl RETRGRTISH: (F5appiHor (J00)is sed o

S ENtipcide i i serewsi (3008) explafneé darlier.
prelyﬁntdﬁgﬁfr%gsog&é%égﬂ %%%ﬂgﬁge?%kh%r%é rve )( ggZa) o?r “

t he hook nmenber (322). 10 The plug (310) and the cap

(320) are advantageous because cross threadi na@do not . . .,
Thtg ﬁa@?ﬁ&toﬁ@@b) Mst ‘éﬁtﬁzlvh tmgir%_im ko ggidew&(%mmlal)scﬂeﬁ/ Qb)eyyben it is being
fastened %(r)lr]co rtl(leesfr)r(xep(iaétvs(cere&s (e.g.I ZSQOIS to &%ﬁ‘z‘é{ff %roass-threacﬁng. A screw driver (not

shown) is then inserted into the applicator (500a) to fasten the lock screw (400b) on to the
implant screws (e.g. 200c) so that the lock screw (400b), the rod (101) and implant screws
(200c) are fastened together.

The applicator (500) has a cylindrical body (505) with a taper circular through passage (504).
The smallest diameter (504a) of this passage (504) is the same as the diameter of the lock
screw head (400b1) so that the lock screw (400b) would slide straight down the circular
passage (504) without any side-to-side movements. In this way, possibility of cross-threading

while fastening the lock screw (400b) is eliminated. There is a hollow cap (501) attached to
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| ock screws (400a, 400b) used are fabricated in
certain manner so that their screw heads 5 (400al,
400b2) break away fromthe rest of the | ock screw when
enough torque is applied to  the screw heads.
Therefore, it is undesi rabl el¥or any cross threading

to ur ] w
e 45 BB, BBy (TBT Wk POk R ogBfngY £A00 i o puicof
slot €5 () Mpartitllyl BigidiRe ﬂ%ﬁ@lldw )Capf(Sd)l)eleﬁghwade itk & @ttached portions
apparatus in a surgery. he t odi nent of H he rod
(503an Suiriag a@Eb%IPnéhﬁjh i pQB(QSQﬂ) pﬂﬁpéﬁp icatorawill agcommodate the ro

abri c receive lock screws (400b) directly. As
(IO’L))%BF& ﬁi‘g"g%%n ier, the third design of multiaxial

screw head (202f) as shown in Figure 8 is assenbl ed

Anqes EGRAim e OF e npleTR £ RO FiEuE qhe P Rk (2000
used %@gb%ﬁ%ll ﬂ{e l}rﬁ> W&rtﬂv?ﬁis@ioséd@rﬁ&t THChRHa Hdok éQd)’ng) ds used on

e I nplant screws has screw threa
verteBrh19f te pper bodyesuch5as up;feaahomclct\t@etebxegorpmmainsertebra that have

M R ENEE TN E A A

f td Whidh?@4 damBRHobk 260 d
scremem% ﬁﬁoglélggi %ge&bl%gﬁr IfS %l%tlltaﬁfé I} rrpl1 ant s?:l?ew (ZOgc ) Is use

)

1nch1deixeneb@agadh mettho mroappl firody egceivs @g)lmphxm screye Ipplagtgd thereon.
align the lock screw (400b) when it is being fastened.
The applicator (500) is used to prevent incidence of

The [ ?rﬁﬁa hbse @21]0@9 had gnﬂd%!i“ﬂ?él’nt'p@ﬁﬁ‘orﬁ@()@)'\@orﬁfb@%y) two leg portion (204a,
expl ai ned earl’i er. gé)l i cator (500) as shown

204*’5) ) gurending ugwmlefsomhlee bQ;b'k(2§ deal; they potina he@dn The jod (IOf) is inserted

f asten n4o th
) s T E0T o S TRl AT 568, S E8) o e e
surfaeé"émhe'lég f)&ﬁﬁnl(m?@[ L@&b) itd1teReitvd Qhea]@b]k saawqhot(ﬁaﬁﬁ'a) fdrsecuring the
fasten the | ock screw ( 400be23 on to the

rod(@0b) mawd) intpothe thight preEiondeR3)s cmmmso'ﬂs ?f{;‘efi de g the famina of a
oL Eﬁeﬁgb dy (202
vertehprnnape bR BT SRR pERypRit oo hs ik Ricbady (2026)
(505) Wi t h a taper circular through passage (504)
The snal | est dianeter (504 thi 504
The pcieoldbe ePeadHEn SPPBHLE HLITEen i LB 8o qudi . al
HH%‘% @d)d 9608,{208E )06 a multiaxial
thedbphy r8hs bR RAlLRAM A e any 2
implhstescrew $é.de200el) ene ihplantkd intoi the wagzebrpﬁogs bpistabilizedf Secondly, the
Cr oss- threadl ng, while faste l.ock
veriabrea g g8 omRER e v AU(8 5L B iEhE ipion 203
of the implant screws lining up on the same side of the vertebrae. The rod (101) will rest on
the curve surface of the bight portion (203). Thirdly, the lock screws (400a, 400b) are applied
on the implant screws to secure the rod to the implant screws. The lock screws are applied
using either the plugs (300) or the cap (320) or are received directly in the bight portion (203)
of the implant screws as described earlierto prevent the rod (101) from coming out from the
implant screws (200b1, 200b2, 200b3, 200b4). Once the vertebrae are properly aligned and
all the lock screws (400a, 400b) are tightened, the entire assembly (100) self-locks and the

vertebrae involved are stabilized.
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11 the end of the cylindrical body (505) that has the
smal |l est opening . There is also a pair of slots
(503) partially dividing the hollow cap (501)

| engthwi se into two attached portions (503a). During
application the hollow cap (581) of the applicator

i o SFSBFEIR £ DGGACE Bl by AR one o mor

crodsl I?HJ §ss§mb Esh@hdmrmﬁéi@@“{ 0dP 4@) applisé do Ild&e;ﬁ”a&éﬁllmﬁs of implant
| ant screws disclosed earlier. The |amn

scrdvan200ROOHAE 20080 el rach 101pfont g @@5@3 of Besyeriebra parallel.

Seveits FrRRgITeR o A AR I RRGrEY s Bt 6 ol BE BOIcR fo the fasten
to r%§ 0l ! Bdth skies 6Pthe GErétRa Ripdiet.es for inplant screws

e 1nplanted thereon. O her situations in which the
Iam na hook (200g) is used includes vertebra which

T ERBaBRERLTLAR A BB L B0 (LRl i i
11abthg€21%2 gl&%ilb t@&ezgilég%ieaﬁ %Fﬁﬂ??gtrﬂ? thegapmfrtg% hook( %ﬁaﬁ] (111b). This
stemaﬁﬂnadgdolg)litwi%@éts i IGEQE)VISFSSIQW%QI&S&W%‘?# 8H§ﬂcai cross-
lml$ ﬁ{g W?Q)St)ie eid Of e Bhfeflt 5 the 75H Qmﬁ'}ﬁﬁglge r(0] 79 & preferrably the

e I nher sur ace 0O pOI‘tI on
san{e2£b4tﬂe vﬂ@lﬂhb))f theolengheiseasldti{el Io).c The sloe(l (lnpmustrienjedfipsuch a way

e 0 B BB ok g pen s s

linl? Bxeﬁlbey g]lrltﬁffs %emﬁ‘d ﬁrP@ tHa00Y dndlih Bd0IE Ytl ‘?9d | @thermore, the cross-link

rom-t am na hook body ( 20 The
meﬁfb&ff(ﬁhB&) 1@fprdfbtabbzmmalltankouﬂy perperadipBardo llvgth olsi 6k X seethat the force

fol.l I | 1.
exesedauane sua (Lta v muzip a8 BT PRy (BB Gater.
200b, 200c) or a multiaxial inplant screw (e.g. 200d)

are inmplanted. into the vertebrae to be stabilized.
DuSag ahellapplidatien oﬁeluq Gt 2ebotlindné of thaatose-5nki gsseaibly (110), the hook

(1 ﬁgo%ﬂebz%ﬁ%g(e? ou ptgﬂogiﬁg\r@g{sﬁﬁﬁ%m@}n‘%ep Lﬂ%%) Eoé‘lﬁée‘arﬁn the slot

(18kfen®h rfulf'?ll‘iﬁrﬁ %i'éﬁ@d oﬁhﬁe steh (110d) toV\Poblt up&lié hosk (Itlmeto the rod
cufve surface of b;)é@ portio

(10130hd suraos- {nkODemberdbie) 40 Bedpd moaé Thi slohl 11 iisnes o the top
roRg s B LR B b bR A5 PSR FaE 1) when e
rocg%lrotl?glrl]&l?dbk(gﬁ 29)anarth@¢resscmemm6em(1nwtakqxlocmdt upetogetgm

The second embodiment of the cross-link assembly (110a) as shown in Figure 11b does not
use the cross-link member (113a). Furthermore, the hook (111) used in this embodiment
(110b) may be same as the one (111) used in the first embodiment (110a). Both hooks in used
the first and second embodiment of the cross-link assembly has a circular horizontal cross-
section. The second embodiment of the cross-link assembly uses a plate (113b) that has two
loops (113c) attached together by a horizontal member (113d). The opening of the loop
(113c) allow the top of the hook portion (111b) to be fit in it. Preferably, the width of the

opening of the loop (113c¢) is just wide enbugh to accommodate the width of the hook portion
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of the inplant screws as described earlierto prevent

the rod (101) fromcom ng out fromthe 30 inpl ant

screws (200bl, 200b2, 200b3, 200b4). Once the

vertebrae are properly allgne and all the lock

screws (400a, 400b) are tlght ned, the entire assenbly

Q r

(1 {8 S g e 48 FOBAR hBp BN ioerer e lengt
of thé opértiny ef thelloep (ld3c)ds slightly largalthayuﬂre midthafehohoakofld 1) to allow

e e b s PO P, b s v ik
eno%glg @% éhrat? g%figlt 612192@@ F@fbgteﬁ&gaéa]&nt BforP %Jh\ﬁ'lﬁﬁﬁc&fs the top of the

5 Seve enmbodi nents of the
hookrpagtor. | Dirimgs seagyligatias, thefloak fetl)linherked @an to theapdi(1@ld. The stem

(136,35 BRG0Pt S 2ot et bR 1130 wnt e

plafcrﬁ’é %r(&dnﬁ%h@%?pem hod Pbrtisned 1 fb)edkreftlohlheadd %t’(ﬂ\M’l Then a nut

Fi gure hat has a mal e threaded stem (111 )b
(1 14) tsefastenedtam thh etetno(d 164) to heskhupotke poek (1dA) eqdlm)plat%} 1gb) to the rod
O stemis divided in tw parts by a |engthw se sl ot
(1Obtll c) to accommodate a cylindrical cross- link
menber (113a) therein. The dianmeter of the cross- Iink

menber (113a) is preferrably the sanme as the w dth of
The thérd eampdiméng of gheorrogsilink asyembiyies shown inthigure) 1 2mise fixed cross-link

nted in. uch a \a t
128 3G 4 uBEpiels Ptors by RORsQTPLI Bt sORAB & neck (122)
The Q@a&erﬁﬁl@&&eadddrﬂﬁsiﬁgﬁbm)(lﬂ k&m) hdok (1D Betot xecblvem;aneWh ﬁ)r fastening
sl ot on each hooks 111% Furthe{lqr%r? the cross-Ilink
thexad (kb elaced wishin thacusveti2dakioyhehonk {aheous! y
per pendi cul ar to both rods (101) so that the force
exerted by the nuts (114) is optimzed to the full to
Th@ %\ﬂt}ﬂexﬂbd)dimeﬁt sfottls ctok® link tasgpmitigas shawn iy Figuee 12b is an adjustable

crog% - Cat I ?vg}!g}; 1st ; ggc]: Iﬁ{ggé agsgb&'x%gﬁ %ﬁms?ﬁ%&%g%ﬁéﬁg )haé'ld a second
h0§1§€13%?10%3c§1&§<{6§ fisro Elem d ééa%a)(ms 195)%%témthe rod (101)

a nut (114) I's screwed
plaséem thelcure) (180a,l ldiék) olfbthe the ok 0lon¢ hbok etga tlnehscombl hook (135) has a

‘53119)’141 at%ﬁ@tggg@ég 21%?71@3 %gglrtlo( 13a %te 0(B9§) 18? grallx formed with

difermnale tH3aded
ol S I 1 S s

(138) Tdr) engaging He stméhﬂ) |1mﬁertntbm§®the(b1m§a7ﬁssag%(1|3& kedisnpged at one end
of S k1) BBOH o et b £58 pRAGREEARG e Mom (133) and

blind passage (137) combination is an embodiment of the means for adjusting the spacing in

between the pair of hooks (131, 135). The range of distance which the adjustable hook (130)
can accommodate is defined in part by the lengths of the stem (133) and the blind passage
(137).

Preferably, the both hooks (131, 135) only move apart or toward each other and does not
rotate within relation to each other. Therefore cross section of the stem and blind passage can

be polygonal or of any other shape which disallow movements. In the case where the cross-
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.use the cross-link nmenber (113a). Furthernore, the

hook (111) used in this enbodinent (110b) may be sane

as the one (111) used in the first enbodinent (11 Oa).

Bot h hooks in used the first and second enbodi nent of

the cross- Iink assenbly has a%circul ar hori zont al

: - [
secfé&rrg ?g _t"xl gﬁg%bgpﬁ tﬁg g)gﬂg p%?g%gg (??rlbslSO&{&gt? a slot (139) that is in
condfunicatjam \Qliliﬂxe)blmdtpassagej(Bdg stduein part af llhorscczmdthabk (135) body that

deﬁﬁﬁfp&&éﬁ? ge. Iggw?ggﬁ gsg %]E: f%i e[ﬁlott(g?,%(éél %g?gq iﬁ ql t?xgvdistal end of
the P%%@@@Pﬁﬂt is tfﬁl’ﬁle‘,é\f dﬁ’&rﬂ 1 fils Mook QRSN thDugh tHe ot vARA the m;cular stem

] ust enough to acconmodate the w dth
(138 hés pllaodd p'tthml thn blidd padsage )30 Theaexpobes emdefk thej ik (134) will be

NN TR NI O N EEETN T Rt

(13h3ﬂ5ﬂ& khel 18N(1BYF covhBinbticH alkd definsakin(pattlhe trangd btomtamethat can be
hook to slide along the I ength of the | oop.

accpmotiafed hy the, adjustablelinek((13Bc) shoul d be thick 5 enough
so that the nut (114) can be fastened against it
before the nut is touches the top of the hook
White'thd BRentidnHal Bebd @rﬁ@ﬂhﬂ}cﬁioiv@mndtd&@crhﬁd kvithlrefererics to the preferred
hooked on to the rod (101). The stem (11 la) of the
embedifents 1119re¢fs ltpatélst@dmdmswg rbyt these| &kéb:d(lm ﬂ%&rt grat paraous changes in

t he r
fortg IS afeb i adk iy BffprleRhin 1 ikl Bk o i Mbvention.
Then a nut (114) is fastened on the sten1(1 i 1 a) to
| ock up the hook (111) and the plate (113b) to the rod
10 (101). The third enbodi ment of the cross |ink
assenbly as shown in Figure 12a is a fixed cross-Ilink
(120) which is a unitary piece conprising two hooks
(121) joined together by a neck (122). There is a
femal e threaded passage (123) in each hook (121) to
receive screws for fastening 15 the rod (101) pl aced
within the curve (121 a) to the hook (121). The fourth
enbodi ment of the cross link assenbly as shown in
Figure 12b is an adjustable cross-link (130) which is
a two-piece assenbly conprising a first hook (131) and
a second hook (135). Each hook also has a female
t hreaded passage (132, 136) to fasten the rod (101) 20
pl aced in the curve (131a, 135a) of the hooks. One
hook e.g. the second hook (135) has a body with a
bl i nd passage (137) fornmed therein to allow a stem
(133) integrally forned with




t he ot her hook, e.g. the first hook (131) to be slid
therein. A second fenal e threaded passage (138) for
engagi ng, the stem (133) inserted into the blind
passage (138) is disposed at gne end of the second
hook (135), adjacent to the déening to the blind
passage. The stem (133) and 25 blind passage (137)
conbi nation is an enbodi nent of the neans for

Claigdsusting the spacing in between the pair of hooks

(131, 135). The range of distance which the adjustable
hook (130) can accommdate is defined in part by the

and the blind passage
> l'h%gg%pﬁﬁngrgﬁera Iy, both hooks (131, 135) only

10

15

20

nove apart or toward each ot her and does not rotate

W%in relation to each other. Therefore cross section
of the stem and blind passage can he polygonal or  of
anlurality of implangscigiis daviag adeidbandhiredehpartion saidhisad isattached to
where the cross 14 section of the stem (133) and the
bid end qfasiclatyeadetianytions said head lzas, inver shuface¢ hadng & fiemalk énterlocking
in comunication with the blind passage (137) is cut

featR@r indod bibheporteiPRdedtdaksaldldd) body that defines
the blind passage. A pin (134) as wide as the slot

% %%habﬁlgt%vb\éﬁ?saéﬂh o stiradealai® BtePluriact h@wﬁ% §Male interlocking

romthe first hook

hr ough t he sI he CI 33
PHBEE o fh o el LCilerit-be 0 o b nctaby scre
of the pin (134) will be located in the slot and
pby logkscreWe rot ati on of one of the hook relative to
the other. The pin (134) and the slot (139)
conbi nation al so defines in part the range of distance
that can be acconodated by the adjustable hook (130).

. AQ apparatischemed itediiton whaginethmpieriheflutidiig featii®vamprisds one or

described with reference to the preferred enbodi nents

H?)% %ﬁ& es 'dﬁ \%édl onR B biteP RO dnbAR o eo?bbshﬂe%i sdif vJeBQes of said

|ous changes in form an I's may be

q%aﬁ? Pﬂ qu\g(%e Gle ] Qggﬁrwoe@ges on E?(Rh rfént’lalgr}ﬂer?&%% ture and male

interlocking feature have same dimensions.

. An apparatus claimed in claim 1 wherein said features further comprising one or more

dead-end groove running on said inner surface in the direction of said plug to be received.

. An apparatus claimed in claim 5 wherein said dead-end groove cuts through said leg

portion and devides said leg portion into two parts.

25 5. An apparatus claimed in claim 1 further comprising one or more protrusion on said outer
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30 15 Cains 5 1. A spinal fixation apparatus
conprising: arod; a plurality of inplant screws
having a head and threaded portion, said head is
attached to one end of said tgreaded portion, said
head has inner surfaces havind a femal e interl ocking
feature, and a bight portion to receive said rod; 10 a
quirfage bfsaichplug,dimensien anddorelative pesitions off faitbprotrysipr o said plug
surface having a male interlocking feature to
id§ & @inVénkion bhé réltivelpesitiohn ef said Headgeridegrbonesonosaid inner

the 1 nplant screw, and a | ock screw. 2. An apparatus

LEEWhdrBbyCAIRLdM hrofli§ibR &te BRbfed Bl Esdid il &akdrb@es.

eature corprises one or 15 nore wedges di sposed one

after the other in an orientation opposite to said
wedges of said fenmale interlocking feature and said
wedges _on, both fenal e interl ocking feature and nal e

. Aspidal B¥ation GPPE NS FRMPRYBS sane di nensions. 3. An

apparatus clained in claiml| wherein said features
dtods her conprising one or nore 20 dead-end groove
running on said inner surface in the direction of said
Plodg-stewhand ecei ved. 4. An apparatus clained in claim
5 wherein said dead-end groove cuts through said | eg

gg{nssﬂlgfﬁ st 48Y iffRnSRted iéﬁgl 1{&9§ hh®R tﬂrE‘a{dédtr;])\‘}ﬁidﬁ%di& threaded

An apparatus clained in claim1 further

conprising ong or .nore protrusi on i g

B‘E}?‘B%Sem gn%ea?ﬁan Bt ga,ve&lgbré r?glggﬁﬁ)lglnc Tt ’a?? }d\?%eétaggss#af%erﬁi to one end
of said protrusion, on id plug . coryespands t; oy

of sahregied ertipn aid hrad S&W?ré&rfa?es OF FOR¥IRg 5B god. seid inner
groove on said inner surfaces whereby all said _ ,
prrGcesfaivo ademale threadefor eageivingeaisipek sroen- withlogk sy ds fastened in
6. A spinal fixation apparatus conpri sing;

said female thread and engages said rod.

. An apparatus claimed in claim 6 further comprising a female means for engaging on the

outer surface of each said leg portion.

. An apparatus claimed in claim 7 wherein said female engaging means is one or more blind

end L-shaped grooves on the outer surface of each said leg portion.

. A spinal fixation apparatus claimed in anyone of claims 1- 5 wherein said implant screws

are in connection with vertebra adjacent to each other that are located at certain part of the
spinal column, with one said implant screw in connection with each left and right side of

each said vertebrae, said implant screws on right and left side of the vertebrae is lines up



a rod; a lock-screw, and an inplant screw, said

i npl ant screw has a head and a threaded portion, said
threaded 10 portion is in connection with a vertebra
of a spinal colum, said head is attached to one end
of said threaded portion, said’head has inner surfaces
for receiving said rod, said inner surfaces fave a
Wwithether sdid aaplafitoscrevecni the sanesdde andck screw, said | ock
screwis fastened in said female thread and engages
$id Fhd'i98eld 1R sad 1ifed aP RAYlaktWereWsdntBEsdnit GHAHMhS vertebrae.

further conprising a fenal e neans for engagi ng on the

ou . I; [ 3 eaid

10 30 yhal HaliB orRloy R R RPE RTS8 By said implant serews
engagi ng nmeans. is qne ar nore blind .end L-shaped .

5 gedoteniain nih oedis adiecdtls s atier8hite R0 Frpappart of the
20 9. A spinal fixation apparatus clained in_anyone of
spiinal welumn, Sityraeshid implant saney iheonseetiopswithypachileft and right side of
connection with vertebra adjacent to each other that
&dch shidoetteraatsaiidntphing sgrews ontightwnd lefpsidelof thelvertebrae is lines up
with one said inplant screw in connection with each

{vithlotiR daill i Planbiceiysdn the ashe sidédnder t ebrae, said

I mpl ant screws on right and |left side of the vertebrae

5 A AP 00 0T e L .

n sa I ned up
i npl ant screws on the sane side of the vertebrae. 10.
10 A spinal fixation apparatus clainmed in anyone of

clains 6-8 wherein said inplant screws 5 are in
connection with vertebra adjacent to each other that
are located at certain part of the spinal columm,
with one said inplant screw in connection with each
left and right side of each said vertebrae, said

i mpl ant screws on right and | eft side of the vertebrae
islines up with other said inplant screws on the
sanme side; and said rod is held in said lined up

i npl ant screws on the sane side of the vertebrae. 10



