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invention relates to bone prbsthesis, parts,” %l%s and

accessories thereof and tools wused to install themon

pat i erSRINAL BASKAROINB POA RAEUSNVERNTIISNA PRLECAJIOR

spinal fixation apparatus is used to stabilize the

position of adjacent vertebrae, transfer par

| oad bear by the vertebrae to the fixation

correct abnormal spinal curvature such as Im’wa% B ”,“m
FRYRDOF SN¥ENTIONOSI s anong ot her functi ons.

carried out by nmeans of screws inplanted into adféeent

vertebrae 10 and fastening said screws to a common

rod. Usually such screws are driven into the pedicles
Tﬂé 1&\/@&1&?1@1&@ @& \Agpr@gtﬁesgs?fpﬁrtsr %@dsté?ldaa%c&ggﬂlé‘sl thereof and tools

SCrews. her scre may be" driven into the cortex of
uzenéov@tatllebcxaoanmtlamte referred to as cortical screws,

such as exenplified in United States Patent no. US

5,688, 275. Throughout this specification, these

different types of screws are generally referred to as
BAGKGROGNDeQE THE INMENTIONNne i npl ant screw is driven

into each side of a vertebra. Inplant screws on the

same side of the vertebrae are further fastened to a

common rod. Depending on the situation or the need of
Irtdrealppinat fikatidnhepparanasas usalos stﬁj&izb&hspmsa’ﬁcghbf ady'acbmntertebrae

at .one or re rne e furthe
RS TR T ke TR B DAY comeo
aRRsRAbkpias! c§i%tm@é sfxbli(&Tsl :QBh@eﬁsDakﬁihU&s peidf Wrddsis among other

above-nentioned functions means .of . 20 fast%p g
t vertebrae

fungtiitshefhis fecahpt SHt weémg Oﬁé?fﬁijs iRelanisdintong

aﬁ@?a@t%ﬁﬁhrgkahy sdr@%d ®h B8mnioBad8E hessudiResdcAderews Reidkisen into the
usi ng cross-1link assenblies. The rods not only align

pedides oktheaisrialrapgnd japate ferrashniptairedisle wpevae Pdier screws may be
dlit@nst S D e? dftthe FeReia lahikrd st 12 848 screws, such as

exemplified in United States Patent no. US 5,688,275. Throughout this specification,

these different types of screws are generally referred to as implant screws.

Usually one implant screw is driven into each 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 patient, the common rods may be straight or bent at one or
more corners and they 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 effectiveness 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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both rods and thus align the vertebra further.

| nprovenent on spinal fixation apparatus is therefore

concentrated on how these different parts of the

fixation are 25 fastened together. Load transfer

ef fectiveness fromthe vertebra to the rod depends on

how the i nplant screws are fastened to the rod.
EftoptdiePateriteros BRI 4605 X1 Vdi §626Kes a 3breor hd?f& o€ ah hﬁpianpm@ve ¢hat has

fixation nmuch easier_to b eo -
2 ighé PeH PPt @At Hoesifigstly @Es&gélﬁ G E s head 10
tdigeslbight BortioAPI AR BGhRWel RRbethasn tlae WORkilRAT leb8nd é\cap is
pair of resiliently deflectable |egs _extends fromthe

fasienedvonehe eng offibe e Hrgmanpitent gio: D e 91042 ikegregd dfjerein

dfsao%té’fpﬁﬂplmesctréw Wi bh '11%@1trnécﬁ‘eg§ gﬁﬁ)naa&ﬁQ paft of legs extends
fastened on the end of the |egs. rman Patent no. DE

fromethe lraatqueeft@pm@@nt A&e @pin of lags sedebise 8 partidnmgd] thgthreaded rod.
SCEew n rti

AN ) 80 LTI AL RO B AR oG bk i
ofkegsmi eabhiimmnasq:rewtl on of the threaded rod. A pair

of nuts on the threaded rod is screwed in oncom ng
directions to engage the pair of |egs on each inplant
screw. 10 SUMVARY OF THE | NVENTI ON The present
SUMMARYIOF THE INVENTION umm fi xati on devi ce incl uding

i mpl ant screws and connecting rods. The inplant screw
has a threaded portion that is driven into the

vertebra and a screw head. The screw head has a bi ght
portion for receiving the connecting rod or |oading

The ﬁfe's&g 1ﬁ\%i’1t1@f1 1§é g%th JoBlfreh FRstiddedeel iR udihB 8mbi€Screws and
surface 15 of portion have femal e

comeglingEadsn ngfeeamla@ SOV Hlaé dgdiEraded pertig: bat dyfdfygeinto the
%Ifteb?a Qb&l‘gl E&é@rﬁe%g "[ﬁlteoscrrm HERd th'aQr& b%ﬂlep&ltﬂég iﬁ@%ecelvmg the

vi d portions on of its end and ese divid
cwmet:mmgwmdavreloa@sg beasing ipd defsireply apfeaed Thas gt ePhe inner surface

f g‘:’h% cH? t hﬁ%vgttgrrn\é/ﬂe V\ﬁ?e(r:]ﬁ)&gﬁ 'f@a@érepﬂl 8} %a%es the outer surface
of at;ﬂ!qig mskutengu{t@aiwpmlomn Thél@llgjhdsadleldeﬂ pbl'tﬂmbloghbf its end and

h h
RED G B R TR 10, e S SRS, i
pbARhe RS hilkAH@Ro&kihS FRAHE WHidl gabesRAS $ahAe 1&Erl(§dkﬁ1ghfeature

plug until its end engages the rod. The surface of
onithnsurfiee of dresbighisprrrian o thas the seew voukhypefeconmeeoys|of ghe bight

p§1‘?10§/ssc'iaw RELY €Qock screw is then fastened through a threaded through passage
of the plug until its end engages the rod.

The surface of the bight portions also have 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.
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it fromrotating in the bight portion when the | ock
screw is fastened into the plug. Such feature is
enbodi ed in grooves and matching protrusion. A pair of
grooves runs 25 in the sane direction as the insertion
of the plug. The plug nust hawe protrusions on the
out side surface of its body corresponding to the
Thy imnlsntome\mfmayhba\@rmd\isi emhedimefit tImhiscﬁthhiet kingiliféd. A plug
t n rene
wbﬁ‘l&ionott I%g Jsgé %&n{géﬁ 1 gﬁﬁﬁ&n}\@hgo% [l‘l?) a&l? tS?I%Wp ﬁﬁ f08¥ SCrew
wﬂt msaad be dﬁtcttyv\fastpﬂeﬁsd)rbthe faﬂbledbmﬂlﬁeadfontthe Bight portion of the

ve otrusi on.feature presented.i
siseartd B 4 onmedingrig b skl 0 CrchiehgoHiaye The fosksgrow i
fa@ﬂé’ﬂ&ﬂ ofiethE ibnpiint isSrefa b% hfi€an§| JfPAn hpittator Whikl ham%dposmble
not be used with the third enbodi nent of the inplant
ergboditentsy d he geramasy fepjurag;in bothapplisaionis thatthesyt hgve an elongated
h@RhCBAhIALall Bay CORIBIISE! EW 44)1eaMABIADGRDIRAL of the third
portion of the screm1 ter a connecting rod is
embqdbingeidof thet h@plbmtgme»poss tattaghed T eonleoefk theceraly afsthg elongated
[ e
L AEhRARALA 0y THERNE aSRCH S TR o i€sice g e hottow
caponfimerhofleat aapes tha ﬁnﬁteknl:@pphém af dre aipsplitdtaxt haslmlyeddaha is split

n_ el on thio cyl i ndri cal hal |

it o SRR oSBT OF T Bromrmliadhonn me e Sffticator i
ndthﬁlltl 1|lmi @t pc&ﬂbﬁ)év Tige zﬁiphazfibxeg uséd Ii@I’ggn%B‘ a Id&ﬁ seredlstoMe fastened

el ongat.ed. . throu cylindrical bo ere is a

%g‘se St BRI Bt APBoH a0 PIRYFRIGron hisad g hsw a ek serew
isGafened 08 thoinintGaRewon the first enbodi ment of the

applicator has an end that is split into two

portions, while the hollow cap on the second

enbodi nent of the applicator is not split into two

c&@g.ghp@%emﬂw i QRIRb 'p%ﬁt&fthé w,-ﬁﬁ&ln *ag %d& asédogskne%a&FWrwo

fastened on the screw head e I nplant screw
passibler eapelpdinenis s of hth?ad;rcrsg -linkeassnibby kiss gliglpsei dierein.  Both
cofnﬁﬁﬁﬁ%ﬂg& g{(é E$ Jt)fr‘]rzg Lllﬂ'ﬁ%ﬂé % oar/? hé)r%])g t]%t%g Eo&l&elako&at%stﬁgpo@/ Each
havkehbie ds hd’o&md opagsi bheaﬂnhd:doﬁtbaw&‘tejﬁad hdinked®gethently a cross-

.assenbly.i s disclose herein. Both configurations nake
l"ﬁ‘s@eggel{a/fagla?ﬁ%ltg?reﬁ?'nd of hook that is hooked on to the
rod. Each hook that is hooked on a rod on each side
of the vertebrae is |inked together by a cross- |ink

menber fastened thereon.
BRIEF DESCRIPTION OF THE DRAWINGS

The drawings constitute a part of this specification and include exemplary

embodiments to the invention, which may be embodied in various forms. It isto be

understood that in some instances various aspects of the invention may be extricated
from the entire invention and shown alone by itself to facilitate an understanding of the

invention.
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20 BRI EF DESCRI PTI ON OF THE DRAW NGS The dr awi ngs
constitute a part of this specification and include

exenpl ary enbodi nents to the invention, which may be
enbodied in various forns. It is to be wunderstood

that in sonme instances variots aspects of the

invention may be extricated fromthe entire invention
Fignek dhehwwsahospgnddyfixdtwel hppacatishbing t iddparnscrews and cross-link
understanding of the .25 |nvent|on -4- Figure 1 shows
a%e@“Bﬁgﬁg AR TIBR I MsdRrYtiehusi ng i npl ant screws and
cross-link assenbly taught according to the

invention. Figure 2 shows the first enbodi nent of a
unlaX| I nt screw according to.th i nventi on_and
Fighee ar awgﬁ el %‘Po"é‘@?‘ét\/\?f{)@“l‘fﬁ‘x!fi JERIE 4O FECPRUOE (o the
urveﬂhorﬁaﬂ tﬁélﬁﬁia%aﬁiﬁ%ttsbﬁ“ﬁ&@@%s&ﬂ&@d Wilthe /fd. t he

uni axi al inplant screw according to the invention and

t he uni axi al inplant screw being assenbled with the

rod. Figure 4 shows the third enbodi nrent of the

%’ﬂf@@( Sidwd B ls8d¥nd SHHRW ARG OF gderlguéx@altlﬁﬁlant S4ER Lk &Rding to the

Igure 5 shows anot her enbodi ment of bone

invapiiemandttheinigkial knplantgaienabeemassembledwiilrthe 8ul- shows

the inplant screw head of the first enbodi nent of a

mul tiaxial inplant screw. Figure 6b shows the first
enbodi ment of the nultiaxial inplant screw according
Figoret fhehows thenthirdrengbodimhére ofuhe bsirkial impiphtasetevs aca@nding to the
1QeH assenbled wth the rod. Figure 7 shows the

i WB t screw head of the second enbodi nent of a

mul tiaxial 15 inplant screw. Figure 8 shows the

i mpl ant screm1head of the third enbodi ment of the

FlRie 7008 gl R RO BT oo R el SRR hon

the first, second and third enbodi nrent of the
mul tiaxial inplant screw. -5-

Figure 6a shows the implant screw head of the first embodiment of a multiaxial

implant screw.

Figure 6b shows the first embodiment of the multiaxial implant screw according to the

invention and the multiaxial implant screw being assembled with the rod.

Figure 7 shows the implant screw head of the second embodiment of a multiaxial

implant screw.

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.
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Figure 10 shows the the applicator and the
cross-section view of the applicator. Figure 11 a
shows the the hook and rod assenbly according to the
invention. Figure |l Ib shows the hook and pl ate
assenbly according to the i n¥enti on. Figure 12a are
top and front views of a fixed cross-link. 5 Figure
Figote Hr shotwsheathd applicatonaind wse abssasectialj viswalfltlee applicator.
cross-link. DETAILED DESCRI PTI ON OF THE | NVENTI ON
Det ai | ed descriptions of the preferred enbodi nent
whi ch sunmmari ze all aspects of different enbodi nents
Figfiret Hiashpwy értthe hoas adpod vsstadlharcerdingtocthe invieation.
appreci ated that these aspects may be inpl enented
individually or in any conbination. It is also 10
understood that the present invention may be enbodi ed
FignrevHbi shuws ther ook afill piaé assemblydeearidfnigto diet iavérgion.
di scl osed herein are not to be interpreted as
limting, but rather as a basis for the clains and as
a representative basis for teaching one skilled in the
Figute 122 arerplaay fidheviehe DERixed¥RRE-1iAK in virtual ly any
appropriately detailed system structure or nmanner.
The details of the preferred enbodi nents of the
invention and its different 15 conponents are nmade
FighRanbiate topi shd TR VRV s\Wfbh aljistable¢r&b-1mk! the figures
briefly described in the preceding section. As shown
in Figure 1, a spinal fixation apparatus according to
t he invention conprises at least two pairs of bone
i npl.enents which can i mpl ant _screws, such as the
DETAILEDRESGRIE IO OFhEH@rﬁNa‘QEQFI@NpI ant screws
(200a) shown in Figure 2, for stabilizing 20 two
adj acent vertebrae which are not shown (vertebrae are
not shown through out the specifications) The bone
0 I as _shown
DbERe £ BT 3G £ VP 8Bt Ao it e P Wects of
diffpreat ambsdmi'eats dfdhdsnaermentaedopmﬁed Iﬁrenm)dnd it(li)applﬁeiated that

used for aligning.the v r.a wa xanp
SRR ATy SErBCTHEESE AAYILDlY Bt ShE GHETUHbGR: Hert 2%
urld@Bl, tha0Ba Hresest innaitmtrﬁ@ly b&kmbbilied medm%@ i@ﬁn?afmerefore
Spieﬁge of . a first vertebra. The dinensions_ of the

F RIS o ofg oot S6 B 1ol rapesH s, lsmingnphteather as &
bR {0} @ierﬂlﬂglsaalnh a8 'Ebt‘égileg@ﬁ‘&tﬁ/ecﬂa%@l@xségcmﬁé §hdsiBed fothe art to

the inplant screws can
employ the present invention in v1rtua11y any appropriately detailed system, structure

or manner. The details of the preferred embodiments of the invention and its different
components are made clear in this section with the aid of all the figures briefly

described in the preceding section.

As shown in Figure 1, a spinal fixation apparatus according to the invention comprises

at least two pairs of bone implements which can be implant screws, such as the first

embodiment of the uniaxial implant screws (200a) shown in Figure 2, for stabilizing
two adjacent vertebrae which are not shown (vertebrae are not shown through out the
specifications). The bone implements can also be a lamina hook (200g) as shown in

Figure 5 are pieces of the spinal fixation apparatus that holds a vertebrae to a rod (101)
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5 inplanted into other parts of a vertebra such as the
cortex. A second pair of inplant screws (200a3,

200a4) is also likew se inplanted on the second

vertebra that is adjacent to the first vertebra. If

nmore vertebrae needs to be @a®igned or stabilized by

the invention then nore inplant screws (which can be

udel dfoff aliggiling heoertebrae. Blyiway ofeaxamplayent 1rﬁf)laﬂt sepdvasxacgbrding to

o o L5 2y o 86 b et s o

fisst abhetral Mihe AfimeAGone bt @Rr Bnplént CRFdWsehaP WlsoP¥e properly altered
fastening the heads of all the inplant screws on the

whidermayytyaingralk grabedamentp dissloserd herain sodhat(the 1mplant soreyys can be
n%lQﬁecant& %ﬁley %Eut@ BF Q%ertgﬁ'g %ﬁéﬂ ésy the%lohei hg ée'gprln@ﬁﬁlr of implant

screws (2 as shown |
sowgq“(%ow 290a4z) 156@150 Gtkewmeamplealtub@pe&rm seepnd tyastebra that is

5 B S0 2B e 3580 R B by

n2O@Efon Item andre gihnpl;pmr sQrcms ((Mr&)h fcam nted thy fase usre(zend or third

erggc% errlltecgftz 32 21 1ax1aij 1mb)vg.n cfr?\g r%r tahrggltfé?g\,vlrﬁgléat( ic‘éfﬁ)aare likewise
mﬂﬂﬁded A02eery %&Ebrae Thelvepl SlﬁbﬂlsmgeMiSthe ceftetra ia carried out by

uni axi al i npl n cre 200a, 00¢
Fa i 47 HFACB Al DS SEP B s o0 FB el RoUR Yerebrag (o the
roﬁl(g@lr)Q)n&hat?_r,ideﬂofaﬂgv&t‘bbrdEhe screw head of each uni axi al

i mpl ant 20 screw (200a, 200b, 200c) is integrally

formed with the threaded portion (201) while the

screw head of any multiaxial screw (200d, 200e, 200f)

G@x%r§1ﬂp‘ﬁ’n thd b IGH &r&e (2602, 2086 3240R, é%t %(5 2 %’ 516&@1 &fFigure 2,

he threaded portion.” Each scie
3 2‘02@ 6202f2)ndo8 regpgctofelyt haveralthieagddaportinp|(26t) msk @wciesy head

(22%%%&)@9 ! 202&:!r %Utfi}f d]él)(@ stcnw? fl J?is(g!g% £ @6%1 2@2 ,tiogﬁd{;% g?ﬁg}mf)omon

as a
(263 katmedobynta. cuftre pbutoat @lﬁﬁ)a apditwd sihilanjegsportions (204a, 204b)

e oo o< R4, Q078 P70 s Rl Tl S
calbetd ankinehl iniplnk 36w sQ0BN 2080 XDC P SHAMXIFpIgHr @rew (e

2‘%%5 é%ﬂ% g SEWU(@z 1?3%@ §bd e ﬁ%ﬁo%fsefsﬁ uniaxial implant
scs@p@miaebaowmocy ﬁqmegfaﬁg%hne@mrmé %eyuehfbcﬁwn ef01) while

the screw heads (202d can
tha§§r@nvbhe@d gy mltigkial sqﬁéwi&@féciwmegd@o@zwdlommeﬂgure 6a, 7

ori ol ol Sl e Ml eifian . Q" eroct ment o he

i mpl ant screws respectively.

Each screw head (202d, 202e, 202f) of any of the multiaxial implant screw is rotatably

joined with each threaded portion (201) by means of a rotatable joint such as a ball and

socket joint. The rotatable joint of any said multiaxial implant screw is assembled

according to the manner exemplified with the first embodiment of the multiaxial

implant screw (200d) as shown in Figure 6b. Figure 9 shows a serrated washer (310),
the threaded portion (201) and a lock washer (315) separately when they are not
assembled with any of the screw heads (202d, 202e, 202f). They can be assembled
with all the screw heads (202d, 202e, 202f) illustrated in Figure 6a, 7 and 8 to form the

first (e.g. 200d), second and third embodiment of the implant screws respectively.
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-7- The serrated washer (310) is inserted into a

desi gnated first washer seat (hidden from view) found

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

for different enbodinents of the nultiaxial inplant
screw. The serrated washer ¢3%0) is inserted wth the
serrated surface (311) facing toward the screw heads

The eaehte 2 asher 20120 .is Tisertéd inowh dedggesd {id1 3)ashiersatifidden from

v BB B oty S P ciry FeRd Tt ot 2l g iferent
emBodiRRnki ¢fhthe RO A8 gk sefewl MEheS SrRed Weads (1121)2& inserted
202e, 2020. Then,_ the ball end_ (201a) of the thr

wpiith %ﬁﬁraeeziowfap% (31T hEasingeigwirst %letSFréW&ﬁa% 2 4oe. 505D, e
tdofth d4ieq éﬁ[g%ﬁhﬁ@’)al&{g ¢d8 a§ﬁll %x%di’i%s%kééve( éﬂl@ on the serrated

foll owed by insertin washer (315)

SW@@Fdﬁéi)e@P@é%ﬁdoMgﬂBr mé%réﬂd llloth(irhlsiﬁewrfl?l@)ﬁ%%)e@/@the screw
h&lds 9(§fr‘fj 2@9%1 %2ygel"ﬁénr e lgja‘?ﬁéxﬁln(gp?% s ?ﬁreiﬁﬁ apd)rtlon (201) is

nearer tot ttoni exterior t’he screw
ins@@ad int@ Ohe, c@weur%e(hxddm fromt visxi) adf thepbearated sastens(310)

foefi;ogfeg Serrrpsle 1ng {%1{: er r a ed g flrﬁﬁga &%séql agercri] ?Teé:g wash r seat

(}Qﬁdetnhﬁomuma/) pﬁ)sr;iosﬂh béla%bheoﬁlrsedeﬂigm&cEWaki&ackeat( 2@%: to the

202e, 2020 .to ensu )i d to . th
boge jexteriar of ts Sergw il&%fgvéf??%(%’g ) @h?gl %mﬁlﬁw?aismplam
sGOWE afcOflsMASIBE thé 3diPdted SHERe Y(BED)! 1991%f&@§1|99§11g(1§)1§)ghb§than the

inserted into_its designated washer seat, it
@qtfga@@st peiat efjthgecubies RAHPR 2402 Pnach fraeyy é‘leﬁdse@éiz(é 9ze, 2021)
nsﬂf@: Ig)td (H1y 1n§€‘?’teQ'uf1tt)'tﬁé4nﬁlltfaQ1aqj Erﬁ SRR (el éQOOd) sits on the

rea ortion (201) fromthe sc em1heads
SQﬂ@@iW@@@fﬁloThe ball end (201b) is joined by the
neck (201d) to the threaded portion (201). The curve
top of 20 ball end (201a) of the threaded portion
(201) is preferably roughened with ring-like steps
On2® theblpcls ovasteat(31 §) iniihderted grag éts tdesignated, evasher fsagteitofill engage

e R 05T Bl pCend BP0 e £ e Halmbre
theatr}ﬁe;adis% ?ﬂms(czr)g) lﬁanegml @rvmgxe?c&t @Ozﬁ gz(mwagent Fgher el end
<?§0§g)ew mr%;&gm Qg@éﬁ to dagothega eﬁs Ppréwgﬁggﬁlm@aq fhe dop of

baﬂ emu I(imax 'o@'thezﬁxréda@h %hloic@@w is( Srefbrabd Q&Q%‘éhéd wittring-like
sw vel anynore relative to t r eaded

stppﬁr @%h) S(OQtd)at) it wilhengagadhe enrke swfaspof doogirated ovashers(3hgk when
af 18 §969 @BoLNR REEAW BRAAS screw heads (202d, 202e, 202f) in various
means to be explained later to engage the rod (101) to the screw heads. When that
happens, all screw heads (202d, 202e, 202f) of different embodiments of multiaxial

implant screws (e.g. 200d) will not be able to swivel anymore relative to the threaded

portion (201). When the lock screw (400a, 400b) is not fastened on the screw heads
(202d, 202e, 202f), there are minute gaps among the serrated washer (310), the ball
end (201b) and the lock washer (315). In this condition the screw heads are able to
swivel about smoothly relative to the threaded portion (201).
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(202d, 202e, 202f), there are m nute gaps anong the
serrated washer (310), the ball end (201b) and the
| ock washer (315). In this condition the screw heads
are able to sw vel about snoothly relative to the
threaded portion (201). -8--%or the first enbodi ment
of the uniaxial (200a) and nultiaxial inplant screw

F¢r280 diyst @mbod imvann of ﬂleﬁingaxna& (Z)(hln andmultesiat ohplasd sprew (Ak(i)Od) as

featurgs are fqund o urface Q7
SEGhD DS Qi S0SF B tle: (AL Ao PHAC PRaF il Surtace
(2095 bAGe bddht ?)bﬁldnngWstdn@ Rfice élZ)Q the idRdurtacost ﬂhb ¢eg portions
direction of the distal end to t $ curve portio

(0%86504brHram shejidirgeqront the digal and de theo Aurve RAFfI (206).  This

dﬂédt'lgn (S8R)i RSt HRWhib a Bhgus @0)2as%HQW§ il P%ﬂ?@ci hiYES Yespectively
Il be inserted. The first feature on the inner

wslb b¢ sert¢ds Bhe Brenfeatyrp pathoimkpngyrfaeaivg ﬁemadg ogrigelingegature
) ?%rﬁq%g bS'S eﬁ‘leg\%gg}%ﬁt%% cﬁﬂﬁﬁ&g POné gﬁeraché 8{1'1& mst(hgy"l;:éﬁtlon of

ion o e nsertion
tHéunsehtmrmﬁ‘rthe plupe(30ex géstharmorentha pradghs arerin epnghm agientation i.e.

R T A R R
tt&LHafscasrt&fané off hiee wedige svhwhahe phig iplinsgrtedsintathertigltt pontian (203).
T} e RO E ST ko e B RGP recve and
xli Elte WER 0 P Th

IS '“&#’?‘%?f%%&gﬁéom B R eohnd foatare o ymecond

fe@a}re inf RiFaef eerd @}dowegeS( 218) reniig A thin 14nse spHge, along the
d§+€tloﬂccgoﬁ£e QH%rltl(l;}? of thd BRI (@UO)ofhaE 'i’seal'sgqﬁélﬁéi&ptoognstuﬁethat the

I's also i’ncl uded to ensure that the
ins&rtéddug (W) db mgt (o306 jnsils thobightpatien (203).de t he bi ght
portion (203). The follow ng comon features are found
in the plugs (300) as shown in Figure 2 and 6a
respectively. The cylindrical body of the plugs (300)
The fidfoatihy cérasoa féatumeh ere fohmdadbe piugs (3N ap alssaym Kigos)2 and

t | . 00a),. T 300
68 SriRECIN el o i ST et of e RAERRPUP Esipeng ey g fymale
t}tfiéﬁdedh ?flﬁbh%}hﬁﬁdsségé Bo3 toirécfel\b:O?ngE aﬂtedze(?g(%)t Tha®lug (300) is split
Si en are | nser In e
lea ]g y i e 0

| ant
aie ofgoyerighbal g Y AFslient 5p i gggp%can deflect
slﬁg%@lgl)wﬁegv[ﬁem@ngeﬁé&rdt@m@lﬁﬂlafne%rewgz«)awooapat i's

wedges his male interlocking feature
(304) is fornmed by a series of wedges disposed on one
after the other. The wedges have the sane di nension

TRY buleP sAPRRYfl e plug (300) have male interlocking feature (304) that is made
up of wedges. This male interlocking feature (304) is formed by a series of wedges
disposed on one after the other. The wedges have the same dimension but in opposite
orientation as those found on the female interlocking feature (209). When the plug

(300) is inserted into the bight portion (203), the slanted surface of the wedges of the

male interlocking feature (304) will 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 wedges of the male interlocking feature
and those on the female interlocking feature is in contact with each other. In this
manner, the male interlocking feature (304) of the plugs (300) will fully engage the
female interlocking feature (209) on the first embodiment of the uniaxial (200a) and

multiaxial implant screws (200d) respectively.
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orientation as those found on the fermale interl ocking

feature (209). Wen the plug 25 (300) is inserted into

the bight portion (203), the slanted surface of the

wedges of the male interlocking feature (304) wll

meet first with the slanted-%arface of the wedges of

the female interl ocking feature (209). After the plug
The3® Qe 8o Pprdttugions (80305 en theeplufs (H00) ploat taro nligrRA3With the

e T8, L RSy DB 0 e o e

ehBSEReRRK IO e aldifgall S200h)CARY agfultiixid) @Aphnot figews | (QOOd)
this 30 manner, the male interlocking feature (304

rqsp@tlyplug d h@g@@)ﬁ tm: insertign jof therpjugre(30RAkintg hedmplant scr%wg (200a,
I 9 f
s e T el
Tha@0 Gie) p}ugs@é)@t iiv g@lughed- gowiThitte suffisienidorse omtil shepdug is fully
5 deh i
<2583y Bl b, S0 00 B e o
a]}ﬁéadg f(11$)061)galgsd iwitheth éfdnalﬂﬁmelﬂdcdmfg] festure (éﬁﬁ)od@mmwlﬁls pbfg (300)

. axi aI 00a | a
5 TP R R ahy - TARPe O 1t ngbRuE Pt B P R cano
c@h@@&% 6@3?19) frd)rlﬂt the ltm@tlpﬁi)ﬂuﬁﬂh(ﬂ)s@ ness cafideratie Zﬂﬂb)deﬂsas the
done by first al i gni ng the t 05 30
resgiepte d@ﬂgq}gl%lgy;{l%@%dy pggf}{ ggrleg'g f) % ﬁ%‘?ﬁeéjg nto the
g.lg"\’ﬂqe‘”ﬂ{r&d%ﬂlfﬂdrﬁér? _F thok&ewURt hish ht%rdé' the pleg fHé)H&Yto open up
ceived in the bight portion (203). By then the nmale

shnghtlefr bresiing ghe pughody (agaisyt the legppiivay (3Qda) $0dngidbe lmplant
(%gnzgo%g}al e interlocking feature (209). Once the
s inserted into the inplant screws (200a,
200b) it is obvious that the plug (300) cannot 10 cone
out easily fromthe bight portion (203) unless

d bl e fl ect. |
TROBAARERLRSIE B LR 000 SRR Vg, o s
embodivvRelt lbfltml Ihbblfaxial hgplﬁhﬂmslretvhsr Bbe&gbeﬂl therfeatores of rtdpectlve first
W al s { g . {
Cibh Bt o280 L0 % LGP (ORER 8yp cxcs or

dERrédced s f)e?— Giated24 ) follow.Neht BEJoABembdaInEME of 2f)Eaxial screw
200d). 15 The second enhodi nent of the uni axi al

head @Rgarpsi shopngnfaguse Shds swsewhisd vaHbRSABR SRS &\@Smr (310),
tlﬂyelcfeki?f)l 1o # Qﬁ“ lo%ﬁr%mh?\lg & foriNBe fsE€nH@SHddlnent of the

respe I rst enbodi nen t he uni axi al (200a)
nmhtahmmjllmpbmt sdrew mplimthe castoefthe Srst embodieapet the multiaxial screw

head. The second embodiment of the uniaxial (200a) and multiaxial implant screws as
shown in Figure 7 use a cap (320) instead of a plug (300) to receive the lock nut
(400a).

The cap (320) has pair of hook members (322) integrally formed with and extending
downwardly from the sides of the top member (321) of the cap. The hook members
(322) are machined or molded to form the distal end (322b) and curve (322a) of the
hook members. The lock nut (400a) is driven through a threaded hole (321a) in the
top member (321) of the cap. The grooves (210) and the female interlocking features
(209) on inner surface of the leg portions (204a, 204b) are replaced by a pair of bushes
(210b) on the outer surface of the leg portions of the screw heads (202a, 202¢) to allow
the hook members (322) of the cap (320) to engage the screw heads (202a, 202¢) by
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di fferences to be pointed out as follow The second
enbodi nent of nultiaxial screw head (202e) as shown
in Figure 6b is assenbled with the sanme serrated
washer (310), 20 threaded portion (201) and | ock
washer (315) to formthe sed®td enbodi nent of the
mul tiaxial inplant screw as in the case of the first
the rlachiésneihrefeedbly, be idiskd] iead i(322t9 omebwth Inlmhbothmem:bemsdam) faces

oA iR dam d B Bek SR a0 Sgyink Bphon, here is a

din’z%éo %MQc@fé)n?_rﬁéﬂr ug thag@) oft glert(he elistal ?rhﬁ(ﬂmb}( td\arrow down the
a e c as pair o

ogegRs; L1230 861 POl BIEaH bt FoBinROBRPS AL IO oA i

mlabIaRe biteo haleke géen‘iﬂ'gesligﬁﬂ y REI8 hedrdBd vicafityt dTah€ alrve (303a) of

hook nenbers 22) are machined or nolded to formthe
tfml@phme@mr(szzb) and curve (322a) of the hook
menbers. The | ock nut (400a) is driven through a
threaded hole (321a) in the top nenber (321) of the

cile UL S YGE AP WERASIRE hp(SIHORKRG, e s

h¢41042(02a20d2%) bartee hagk memhenb;@ibzmaulﬂusuﬁlteﬂufstﬁe&le uhk i ymplant
t f f f th

st 20 Bl S pE Bt ) L AR LEURE (8L paHFnS 7S jma sit

irtbﬁﬁ é:«‘Llﬂpe ((%213% dfﬁhe ﬂ@g@ G?érhl@egS(GQE)N M?dSthé ﬁ&ﬂﬁnuﬁgg)g%) driven
- - e es rerera {

oot BRadHbBRIeaALE: & (825 2004 igh Beschputs? & Tok (101)

uﬁ:eﬂ;cgp%drm 1htoethe %agme p@ﬁlohr(@Oj)QﬁKheS%@Whéé’cQQQMatS QOE&WI 1hg cap is

CtIl on near 0

skightlydiftadnep @%tmu @tsb% @Aeb)( %@za)th% 6‘)11W§r(13%%) b he tnpfgc member

(ng_m ng (323) of the hook nenber but nore portions of
hook menber (322) is 5 machine off so that the
opening slightly wi dens near the vicinity of the curve
(323a) of the hook nenber. During assenbly of the

190 o} 2 SAPCRA ph R RABLeE 0RO g
happeusaaslat edlemtg(h 1¢hcﬂ1escmw zé%iQaD i3 fsteand thqrwwewspezml@bl)y i This is
, 2 ' l.i
6538 1, Tedod b SR ohifEie TptpBaled a3 55 Heapger so tha
tHéﬁO&réW Hegds (4882, 40%@)%1%5116 alvag Kromithe( A90a) thadr lovie @crew when
t hrough the threaded hol e 321a% on the. cap

eRqughtierane isepaligd o therssee'y heptly. Therefore, it is undesua%le for any cross

threading to occur which may result in the lock screw (400a, 400b) jammed up in any
of the implant screws disclosed herein during the assembly of the spinal fixation

apparatus in a surgery.

The third embodiment of the uniaxial (200c) and multiaxial implant screws are
fabricated to receive lock screws (400b) directly. As explained earlier, the third design
of multiaxial screw head (202f) as shown in Figure 8 is assembled with the same
serrated washer (310), threaded portion (201) and lock washer (315) to form the third
embodiment of the multiaxial implant screw. The third embodiment of the implant
screws has screw threads (211) on the inner surface of the leg portions (204a, 204b) to
receive the lock screw (400b) after the rod (101) was placed in the bight portion
(203). The outer surface of the leg portion (204a, 204b) has a pair of bushes (210b)
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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
t he hook nmenber (322). 15 The plug (310) and the cap
(320) are advantageous becaulde cross t hreadi ng do not
happen easily when the | ock screw (400a) is fastened
for ke imqpiantespec200e) tp.be Bnpagedsvittbacapidieatat (500 ehat dels to align

dReiR s S theb 1 S B oGl { ThoamieaioePobivamed v

p@va ifididdnct be cloesthreldidghad|j Qﬁlﬁe& CERWCIHART406Y)@uPRIned earlier.
torque is applied to the screw heads. Therefore, it is

undesirable for any cross 20 threading to occur which
may result in the lock screw (400a, 400b) janmmred up in

TR MppliRhtok 1500)rae! hBvnSiA MMaYGre dioSglidsetle Mdkedche v YAA0M WHRS it is

assenbl y of the spinal fixation apparatus in a
being desteried it Her Mnplaowreiente- o 2006 taprexentrroseduegding. A

s dpMLLt ¢ n%%( bﬁ’dwﬂ ripltl?e?ﬁ m%ﬁeﬁ‘é"ﬁtoaﬁlg la{/)ﬁ ﬂ%ﬁdrr(%(fai b ?%ften the lock

recei ve
SCERH I(ﬂQ,ﬂb,) Olﬂﬁe thh |1muladb81rgwis (2% 290c)ed thaaﬁleallocls screw (@66ld), the

led with the sane

u§§?83) §§W§ er gié#@gi%?gg nﬁg§ Fpﬁn (201) and I ock
washer (315) to formthe third errbodl ment of the

mul ti axi al i npl ant scr ew The third enbodi ment of the

Tfé%?}# g:éetog E%ﬁ S11n Fl{:a ﬁ)gy [@@3 w1£hzeb%5>r (Elgzuparr é}i&rgﬁé{apassage
(spn)e Elmcégpzﬂm{sedvafné_% bso;aj begn:t m%]g@ct504l)g§)tge/\%sgdgésame diameter
ot e PR 000 b A Pkt DS il BE e cown

thé Zéi%iﬂar' bissapOr(sbie W1fHé|uﬁrht.ny3 GideMb @%Qo%vEﬁeP@ eng fl‘ﬁi? dway,

an applrcator (500) that helps to align
P%Séllbéw (Aoody-tsadingtwhile Fstenner histledtederew oaws. @mlmated
r
T}geEQ Na h§lld’l§ %Qp &.’R)lg ?gg%ﬁ%?i%ggéngid}ﬁg? ?] élg?fb&d& (%@ﬂnfﬂgt has
thgpmailmtopcm(lgo(ﬁlelass shyovanpainofilgta (803D agtidl iyedividives the diollow

en |t bei ed on to the
cep st Pisg N 2ng st poiiihS (af@h DEmagton Retickims gotiow
cap (Sabroémwpp%eaitof wﬂt acbawdatesthé FeI(10 Dsi@rthestol (309).t he
applicator (500a) to fasten the lock screw (400b) on
to the inplant screws (e.g. 200c) so that the | ock

screw (400b), the
Another embodiment of the bone implement as shown in Figure 5 is the lamina hook

(200g) used in place of all the implant screws disclosed earlier. The lamina hook
(200g) is used on vertebra of the upper body such as upper thoracic vertebra or

cervical vertebra that have smaller pedicle that cannot be implanted with implant

screws or no pedicles for implant screws to be implanted thereon. Other situations in
which the lamina hook (200g) is used includes vertebra which are too porous to firmly

receive an implant screw implanted thereon.

The lamina hook (200g) has similar bight portion (203) formed by two leg portion
(204a, 204b) extending upward from the body (202g) of the lamina hook. The rod
(101) is inserted into the bight portion (203). There is also female thread (hidden from
view) on the inner surface of the leg portion (204a, 204b) to receive the lock screw

(not shown) for securing the rod (101) inserted into the bight portion (203). The
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rod (101) and inplant screws (200c) are fastened
together. The applicator (500) has a cylindrical body
(505) with a taper circular through passage 10 (504).
The smal | est di anmeter (504a) of this passage (504) is

the same as the diameter ofl%he | ock screw head (400Db

1) so that the | ock screw (400b) would slide straight
laggam hovkes dixeduloatheplasﬁlaeg ef (&50ejebwiet hpuhe dopk (201e) extending
side-t vene way, possibility of
dgwgwgdﬁhﬁgggh% F%ﬁﬁ% éh&%% the | ock screw (400b)

is elimnated. There is a hollow cap (501) attached

to the end of the cylindrical body (505) that has 15

he snmal | est eni n There 0 a pair.,of slo
The G BLy 67 ah SaRL iy et iairatebgn Fis 1 B o follows:
Firethigtalivihg eimiphdr® stwovsadised ohigsthdd of hhl@ifaﬁl g]rﬁplaat) lscradtr(QOO}a 200b,

of the applica

l[ication t ol l ow cap
2 or adwﬂﬁﬂa'g%pq%rﬁé%e&d<e(g1@§9dx e tmalaglegin gbg)ertebrae to be

stARIALEET SRORAY] 1B Vert@hraé BEHRAPRal CONAHRN alfthed r&ﬁ&‘”ﬁ rbdi‘ (101) is
Figure 5 1is e |l am na hook (200g) used in place of

ingerted; Wéo bighl Bertion dP@sofdhe impleatiscsvs liping uphen fheriamg side of
tﬂa%hebl%Q 00 goﬁi) U3ie tksPBn Ytgeréu‘?\'?ef &irfibe BP e BB gx‘?éjry(zm)

such as upper thoracic vertebra or cervica
Thindly, tha\leclsm¢Wsaf4QQe,d4Qﬂbé atemiiphc@nn olye b@lammslcmmetd secure the

ol IR seisdt R B S RERe dpfiied R SPie? Y 1 100) o

thehvap 1(320) a2 al’foﬁklcel(v%) ngctly:‘n nuﬁe digho portidaF20Brdfahe anplbntCRrews

e too orous to ecei ve anlrrpl nt screw
ay %F%‘ﬁﬁd ligrde @&Yentz@eﬂfis(lﬂé TRE! GRG)RE ezb‘%elyl the gmplant screws

(2081 ,| 250bbi 960b3P20DBHN @@ 3he VRO e B bewexlly%gh%%dt RNl the
(204a, 204b) extendi'ng upward from the bod

logk screxsi (RA0H KORD) Fsetighirnedy the rentiresasspablyt @@O) mlf:?qch@ and the

vg{egpd{e iRPSIVE PR 62BT)eg There is al so fenmale thread
dden from vie on the inner surface of the |eg

portlon (204a, 204b) to receive the lock screw (not
shown) for securing the rod (101) inserted into the

B A e e g
mdmmmkﬂrhlyas‘scmhiyt dseshoamiin&iguwol hadye @dg)to k&massembhes of
B SR 8D, Bl i Sheor
vé‘rwaa/\paru&ﬂd S&h@ﬁh%b@dlﬂi&h@&if&he croed Hnk a%hﬁb\w 620Qsained later

200b, .
can be applied to the fasten to rods (101) on both sides of the vertebra together.

The first embodiment of the cross-link assembly (110) uses a hook (111) as shown in
Figure 11a that has a male threaded stem (111a) attached to the top of the hook portion
(111b). This stem is divided in two parts by a lengthwise slot (111¢) to accommodate
a cylindrical cross-link member (113a) therein. The diameter of the cross-link
member (113a) is preferably the same as the width of the lengthwise slot (111¢). The
slot (111c) must oriented in such a way that two rods (101) on both sides of the
vertebrae will be parallel to each other when a cross-link member (113a) is inserted
into the slot on each hooks (111). Furthermore, the cross-link member (113a) is
preferably simultaneously perpendicular to both rods (101) so that the force exerted by
the nuts (114) is optimized to the full to hold a pair of rods (101) together.
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5 200c) or a nultiaxial inplant screw (e.g. 200d) are

inplanted into the vertebrae to be stabilized.

Secondly, the vertebrae of the spinal columm are

aligned and a rod (101) is inserted into bight

portion (203) of the i npl amtl3screws |ining up on the

sane side of the vertebrae. The rod (101) will rest
Daring llee applicaticouof deefinf embedibieghdf therdrosardink2453¢mbly (110), the

nah 1T eE bedlenibe SRy PE) Bt e Bb P Bieca i

theGta@\(51 1cY hed h aak(134y S\A)Sre%& oarmé ited (UBId) G ﬁicklmgrthé H&)k (111)
t he ?1(:.2 or. are received

ot i B ghod s ercom F hsS i Q6 evshe got ti1e)

exlesddlihoeBe RP'Jortdn shOhEMENT 13 ibethmqﬂe cARdlink hfém&epm 139) rest
out fromthe i | ant screws 200b2,

onthsgay (1W) sehepribe sy ¢ Bbk the fa)pis (b¥Bﬁéﬁlt19€ qwgh@lﬁm@n@er (113a)
1deKeh Screws (400a, 400b) are tightened, the
algntcl re%1 stg% Iy (100) self-locks and the 15 vertebrae
i nvol ved are stabilized. In certain situation such as
twi sting of the vertebra besides its m sal i gnrrent one

ge! sectgﬁ{i f‘eg?o?o t cﬁ"&h@%? n_gt?ln}é a%%n?lﬂ? :@ (5a sﬂg\r)v% in IF{EXre 11b

asse I es t S Crews
dc(ezmbamse DO Cadks- lﬁik()a&nbélfméhﬂa) dtuekhemmebré, 1tﬁ&)100]n (bidi) lused in this

t vertebra parall el veral .enpodj nents .
erBpoeiRe e (00D i b SeBeb st T R iitBy Medfgetupgiment
(mea)apBbtheﬂo@lcs hhexsécasheerﬁrgthﬁcptéecoﬁuaOé{hbmmiéﬂtt Bf sthél&$oss-link

he vertebra together. The first_enbodi ment of the

f
BPER. Ik cigulanryzqialoyrogisisstion- hodke ceeony! embadimant of the
cro8s-1ikH &8dEAbIY usds b poke P@gbﬁthﬁ'?hé% thne &Q@l?&f%ﬁh&}%% T%cher by

attached to'the top t he hook portion
a Borggpnfal mginbed €l 3dh T%omngsofuye opeh g&qmllgw the tﬂp of the hook
C ] r.
PO NI BRIPELOIE P StoxdbI e Bt BE e B ot e SIBFBFY3C) i
justewisisr enouglB 49 ap@tmnecﬂaéc alhfl yv1cttln @f sherboels pottenvildith) sof that the

the.l.en w se sl S
crbi I B 8 ol e o g TH)( Hobevoi TsolFieth of the
openihgsofahe 1dv® (1VR)tiekl lyVlhﬂgler than mwaidﬂe bf e }ﬁ@ﬁm pt)hs fallow

when g}qsﬁlréigﬁllnkrre er (1 13a |S|nserted i nt

thg hgpk ngoBR dengrhnal) the fopm: Hawthermeores the leanddd39) shRuld be

thiBREA8hgH ol 8k the nutp{ ke rcﬁh’ Ibé! fataibl hARRQ WSeYore the nut is touches
per pendi cul ar to bo rods (101) so that the force

th@ W&ﬁﬁe BM%lalﬁgx‘tlgPeH;Lﬁ‘lglé ifs ]a%?hcia'g%g OtEE hBbK glq 15 & fd¥&ed Hhto the
rod (101) The stem (111a) of the hook (111) is passed through the loop (113c¢) of the
the plate (113b) until the plate fits around the top of the hook portion (111b) and rest
on the rod (101). Then a nut (114) is fastened on the stem (111a) to lock up the hook

(111) and the plate (113b) to the rod (101).

The third embodiment of the cross link assembly as shown in Figure 12a is a fixed
cross-link (120) which is a unitary piece comprising two hooks (121) joined together
by a neck (122). There is a female threaded passage (123) in each hook (121) to
receive screws for fastening the rod (101) placed within the curve (121a) to the hook
(121).
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During the application of the first enbodi nent of the

cross-link assenbly (110), the hook (111) wll be

hooked on the rod (101), the cross-link nenber (113a)

is placed in the slot (111 c) and a nut (114) is

screwed on the stem (111 a)" ' | ock up the hook (111)

to the rod (101) and the cross-link nenber (113a) to
Thédourthd enbodimenthod thé @rost Nirkc)ssGmbit andisovmtio Rigieeti®b is an

ad) Rt Osr,r%blg %(@S%é%%eglggfl&ké#ll%%sf\?%%)q?actfo%s?ee &gcs’({rslvéls}%a first hook
(1819and atshﬁ)nlddiﬂok((lli)) Euel Hobk albbafs al femislenardaged bés%@ge (132,

k h Th d_enbodi
10 B Bk HBa TR Ty e comye ASTNGRR Phihehgphse Gnehook
ggglt%hgeég(sr?odrjz&)kt Q@SE h9§§'bhtlf‘ Kvxﬁhgzggﬁﬁd @hss&é’@llﬁ) formed therein to

aliqyy 8 s ht33) 111t9g>t)a11w£9mnfé1 \yﬁhrﬁlea@th@modsne g( mlﬁrsum (131) to
bé b6 frlefesd g"é%@&'ﬁéﬁ?egr%alé Ok d gE&tag m%g%oﬂ_%gggﬁg thd'§em (133)

first and secon di ment
ingertadnintoythi déind pessagel (1838) frodispased al orer asisefstbe sécond hohle (135),

[ f e S nb es a
FEACR BELBEN ol Ine i (AT FRL NI SR Re 137
c(tmlgeatfmrls fap ensbdaddmertarftthd meemdfer a(ijlliﬁﬁn‘@ the Spacing @nbeétdveen the
( aIImN e to the 5
it o} s Q08 Ty et oridheangl vt B agipiabiaonk; (4o can
a®@bmirtv@ariedefigedoih fabtebyl 186 Renglhb3F)hd aemj (US3) éMddEe BI&Y Pitsage
accommodate the width of the hook portion (111b) so
U@ﬁht the <cross-link nmenber can only rotate in the
loop (1 13c). However the length of the opening of
the loop (113c) is slightly larger than the w dth of
t he hook %éébg to allow the hook to slide along the
Prefghly, the 908813 B 6 herlroneve apag dr deyward lekgle pther and does

nct el edwgﬁingglahgh 2 efc@%fﬁ’e} S[‘hﬁkl? Ak tie s?éf on((;f]tﬁg Pt%lgn ngigolmd

fastened against 1t ut 1's
paséage hean Hgopolpgomial on of Buy iottgr ishapeawhich ahstaillow mbhcemhﬂﬂ) kIn the

hooked th 1).. The ste .
cobd b B OSB3 R it PRl ) iruta,
slétl(JISQ) thaf ist 1heborﬁrhmcdt@hem¢m tHe B pidsdge (13B iblcat B derf &f the

th ortion (111 and rest

segond. '?fg)l&(é §5>E @t@‘l%at%ﬁ{%gﬂesat A Gfmi MS&ﬁgq A Pé{’sgléf‘\)e%ﬁ Wide@p the slot

(139 drivéd fdto e Hid@kettPot the sRRPKI 337 that ilslfll}th@S@ ‘f*rohhﬁle first hook
aglate (113b) to the rod (101). The third enbodi nent of

hiethgqughdhe ﬁlﬁkW§§% disiseules seRb(IR3) is mpsdrwithip shq Bling passage
(1@'7)X efhe &f §<§I L:Ill f(h%%%ﬁ égu) GRII 52 RcAtBd ﬁrﬁgﬂré 64 prevents the

conpr|S| g tmo I ned toge
rotation of one of the hook relative to the other The pin (134) and the slot (139)
combination also defines in part the range of distance that can be accomodated by the

adjustable hook (130).

While the invention has been particularly shown and described with reference to the
preferred embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made without departing from the spirit and

scope of the invention.
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by a neck (122). There is a fenale threaded passage

(123) in each hook (121) to receive screws for

fastening the rod (101) placed within the curve (121a)

to the hook 30 (121). -14- The fourth enbodi nent of

the cross |ink assenbly as "dRown in Figure 12b is an

adj ustabl e cross-link (130) which is a two-piece
CiadM®ly conprising a first hook (131) and a second

hook (135). Each hook al so has a femal e t hreaded

passage (132, 136) to fasten the rod (101) placed in

1 t A epiaalr fentioh Apparaths dbahpasing:ne hooks. One hook 5 e.g.

t he second hook (135) has a body with a blind passage
afdd37) formed therein to allow a stem (133) integrally
formed with the other hook, e.g. the first hook (131)

t be sl.id therein, A second fenmle threaded passage
a plgls oSBT TIY® PGS Prtep DY o Breasas AR, R serew
bl.i nd passage,  (138) i i sposed at one end of the .
head sad 11 8iached s pne e%ﬁpgé’@ fthregdedrRoriigns $aidgscreyy hgad has inner
bli nd passage. The stem (133) and blind passage (137)
suffreeoayiteat ?ea?alc? mteglockingdentwrsnandst bighteparBerty eegive said rod;
adjusting the spacing in between the pair of hooks

( hakidB) twaol 0 i e [ J -abl e
a r%lg% h?%lgg)two BRdY 3R GnOhurd! §{1@&§,€ Fm Glted B&rRd anu?éz a male

can accommpdate IS I'ned 1n part

. | S . Lin e
i QOIS Rank Mo P Aot A bR el e BRRRAR rep o he
. rrt or toward each other and does 15 not rotate
]n%ﬁgﬁfﬁ%Pélation to each other. Therefore cross section
of the stemand blind passage can be pol ygonal or of
saidhyhnet bexrfaceh@p®) whihehbightSgdrtiow(T03Y @aRiptiSes bt dh@ors ag@-end
where the cross-section of the stem (133) and the
giobvefinpRg a0 d(iARdh) sutficCinlthél iidéotio of §4i@plucld Bk rédidedi S
i n communi cation with the blind passage (137) is cut
in part of the second hook (135) body that defines _
OReN BT ATPESIAgRn saldppyier wuiiare £f sgidiblugs dimensignoendpelative
(139) is driven into the distal end of the stem (133)
pasHipn af safdpretiesion on sfifl Phig goirmesponds sk dinfension anéh redatijte position
the slot when the circular stem (133) is placed within
oft brad [sleadra@ngh aaveeicge on (skBY jnneT erfasgsowberebyncillofaid heofpusions are
(134) wll be located in the slot and prevents the
insevtedtintorsaidf deadrend rdolves, hadk rel ati ve to the other. The
pin (134) and the slot (139)

said male interlocking feature comprises one or more wedges disposed one after the
other in an orientation opposite to said wedges of said female interlocking feature and
said wedges on both female interlocking feature and male interlocking feature have

corresponding dimensions to form a locked unit; and

a lock screw.

2. An apparatus claimed in claim 1, wherein said dead-end groove cuts through said

leg portion and devides said leg portion into two parts.
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conbi nation al so defines in part the range of distance
that can be acconodated by the 25 adjustable hook
(130). Wiile the invention has been particularly shown
and described with reference to the preferred
enbodi nents thereof, it w I116ze understood by those
skilled in the art that various changes in form and
3 dé tspinhisfixatipn pparatie coinphising; departing fromthe spirit
and scope of the invention. -15- CLAIMS 1. A spinal
fixation apparatus conprising: a rod; a plurality of
| ant screws having a screw head and a threaded
portion, said screw 5 head head is attached to one
a boell-sofewgai d t hreaded portion, said screw head has
inner surfaces having a fermale interl ocking feature,
and .a bight partion to receive said rod, pl ug havi ng
At (P QRIS R 3P AR T hes adiead adha Sireidedgtar ity gaid thréaded
having a male interlocking feature to comunicate
PRIHIPR 1 IREORRGFHPR Witk BYqrsBIa g spial eelumps saidhbead; ippitaphed to one
screw, 10 said inner surface (207) of the bight
ensbek sairhthreegleyl pedinms said heah bavinngpyuefadesafdr eengiving st eod, said
running on said inner surface in the direction of said
inpeygpriageshhavee Eimadel threavefop reqriving paidtlods sapewpsaid ol screw is
outer surface of said plug, dinension and rel ative
fapteséd inaidoferale thirgad ahd esgages euid sl dndl ug cor r esponds
to dinmension and relative position of said dead-end
roove on said inner surfaces whereby al.l said. .
a BHTY Merin 0 speietiiEon i R abitaeco!eary i I Reition, said female
rooves, and said male .interlocking feature conprises
TS M d° RBUGESF SHBE SRY dreheaeY GFoQVs Onghaier qudipe of
ofientation opposite to said wedges of said femal e
eqe ﬁ@gﬂﬁ%ﬂﬁﬂﬁﬂfeature and said wedges on both fenal e
interlocking feature and male interlocking feature
have correspondi ng dinmensions to forma | ocked unit;
and 20 a |l ock screw

4. A spinal fixation apparatus claimed in claims 1 or 2, 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 with other said implant screws on the same side; and

said rod is held in said lined up implant screws on the same side of the vertebrae.

5. A spinal fixation apparatus claimed in claim 3, 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



2. An apparatus clained in claim1, wherein said
dead-end groove cuts through said |eg portion and
devi des said leg portion into two parts. -16- 3. A

spi nal fixation apparatus conprising; a rod; a

| ock-screw; an inplant screw’ said inplant screw has a
head and a threaded portion, said threaded 5 portion
lihss upwitlh nthec did mpliabtsceewsent thb sanoide; asydi nal col um,
said head is attached to one end of said threaded

ai d. has er surfaces for ei vin
sBRr Ra1 B 5Ri 1R BTl eds T Simp ik Sfeettree
for receiving said | ock screw, said | ock screwis
fastened in said fenmal e thread and engages sai d rod;
and a femal e means for engaging on the outer surface
of each said |leg portion, said female 10 engagi ng
nmeans is one or nore blind end L-shaped grooves on the
outer surface of each said leg portion. 4. A spina
fixation apparatus clainmed in clains 1 or 2, wherein
said inplant screws are in connection with vertebra
adj acent to each other that are located at certain
part of the spinal columm, with one said inplant
screw in connection wwth each left and right 15 side
of each said vertebrae, said inplant screws on right
and left side of the vertebrae is lines up with other
said inplant screws on the sane side; and said rod is
held in said Iined up inplant screws on the sanme side
of the vertebrae. 5. A spinal fixation apparatus
claimed in claim3, wherein said inplant screws are in
connection with vertebra adjacent to each other that
are |ocated at certain part of the 20 spinal colum,
Wi th one said inplant screw in connection with each
| eft and right side of each said vertebrae, said
i mpl ant screws on right and |l eft side of the vertebrae
IS -17- lines up with other said inplant screws on the
sane side; and said rod is held in said lined up
i mpl ant screws on the sanme side of the vertebrae.



