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A BPINAL | MPLANT SYSTEM AND A METHOD FOR - | NSTALLI NG THE INPLKﬁ%
ONTO A VERTEBRAL COLUWN BACKGROUND OF THE | NVENTI ON
This application, is_a_continuation- iq&;ﬁrt of plLication _Serial No.

719,191, filedPorSEdNRS 1 IMBHANT BMor PNVMRHERP FOR 1 g
i nventi on IBSFAELING sPEFal IMAAANET t ARTolds WABTERRAL | £OLTMN
vertebrae of a vertebral colum. DESCRI PTI ON OF THE RELATED ART

When the vertebrae of a backbone are fused together it is critical that

the vertebrae are in proger orientation with _re%ﬁect to each other and
remai n that way thr oughoBRCEFEROUID n§F pFBEesENVENEZIFNesent met hod of
Insuring alignnment is to attach a plate to the vertebrae, which holds the

skel etal menmbers in position during the fusing process. The plate is

attached to .each vert.ebrae by screws tha% are screwed ipto the pedicle of
ach ver t ebr dE L ERHAE SIRE e G CHPCLl r s PRt ot pvel ohR L ik,

wher ei n u arg o ted. each.side, of plate to fasten the sane
dai UGS, 7%@,%%, ¢:904e8aNs5hde2 P 186 |

to the screws. ecause the spine 1s curved, the plate nust have a
radi us

FIELD OF THE INVENTION

This invention relates to a'spinal implant that holds and

stabilizes the vertebrae of a vertebral column.
DESCRIPTION OF TEHE RELATED ART

When the vertebrae of a backbone are fused together it is
critical that the vertebrae are in proper orientation with
respect to each other and remain that way throughout the fusing
process. One present method of insuring alignment is to attach
a plate to the vertebrae, which holds the skeletal members in
position during the fusing process. The plate is attached to
each vertebrae by screws that are screwed into the pedicle of
each vertebra. The plate has holes or slots that fit over the
screws, wherein two nuts are located on each side of the plate
to fasten the same to the screws.

Because the spine is curved, the plate must have a radius
to conform to the shape of the vertebral column. To create such
a curvature, the plate is usually bent by the surgeon in the
operating room before the installation of the implant. The
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to conformto the shape of the vertebtad Tolum. To create such a
curvature, the plate is usually bent by the surgeon in the operating room
before the installation of the i
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into the ped preformed rod is inserted through the lugs to

connect ghe MaIdELhRa tagethels wbiedhekeadi apetes ©irddds laig trse | arger
than the dianmeter of the rods, so that absolute perpendicularity between

the two gwerdigy fitfernQindtequiatddn. The rod is secured to the screws by set
screws which are-inserted through the lugs and engage the rod. Set screws
are not the nmséthéygitypean’ sfinadt apleent innhedesnstheve tlkat poesidility
that the rod will disengage fromthe screws and allow the vertebrae to
nmove relwg iate dre each otTher .scCHemseboee screwed| dnbe theirpedieled ande@ an
easy to install rigid spinal inplant, that would not require

per pendi exe oined beadiden inse rE@deRd raRat hBet Legf ok connect the
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vertebrae together. The hole diameter qf the lug is larger than
the diameter of Fhe rods, so that absolute perpendicularity
between the two members is not required. The rod is secured to
the screws by set screws which are inserted through the lugs and
engage the rod. Set screws are not the most rigid means of
attachment, wherein there is a possibility that the rod will
disengage from the screws and allow the vertebrae to move
relative to each other. Therefore it would be desirable to have
an easy to install rigid spinal implant, that would not require

perpendicularity between the screws and the tie rod.



SUMVARY. OF THE | NVENTI ON The br%éént invention is a spinal inplant
that has a rod that connects and stabilizes the vertebrae of a vertebral
colum. The inplant has sc at  ar t he pedicles of the
vertebrae. Each screw has T € that allows the clanp
to be placed over the screw. The first bore of the clanp is larger than
the major dianmeter of the screw, so that the clanp can float about the

screw.” The —omgs Shzedhdd r5lv M & LAPENSRLQS 1T OhpBahACKn A REL RENdigul arity
bet ween the clanp and rod, so that a nonconformng rod may be installed

ont o the.j i NGnnects aME HaHMS RACRANBAVE B 5LEONGE DO € WU IR T S
essentially perpendicular to the first bore. The second bore is adapted to

recei ve @gchmo] d tihe imgdadieg aldrgwbkotARe #té hattecisegaisl ciore of each
clanp are a pair of flanges. Wen the flanges are deflected inward, the
cl anp " greadis¢ldheo f athe Meert@banie .i s Eaphasede@nhas hexabamal wisttape o isfsaul der
of the screw. A nut is fastened onto the opposite side of the clanp, such
t hat t heébordd ariges alrlews ddved lasipweenbehplshed| deer atite ntrewhe Theanet er

of the second bore and rod are approximately the same, so that a snall
def | ect i D¥r o hare fAfartdes PredRudss larpargehen abpe nip JoF cdiargtathef dgde
Therefore, it is an object of this invention to provide a spinal inplant

that is $9RY PSedtfted e FREPy EPNeHLORt coPONh CRBHS TR noth§ equire

rpendi cul arj n the rod an [Lews.
pe pe d é&gégiééht¥¥gg¥abéreeco%%e%sgtegcfggsa lack of perpendicularity

between the clamp and rod, so that a nonconforming rod may be
installed onto the spine.

The clamps each have a second bore whicﬁ is essentially
perpendicular to the first bore. The second bore is adapted to
receive and hold the rod. Integrally formed with the second
bore of each clamp are a pair of flanges. When the flanges are
deflected inward, the clamp "grabs" the rod. The clamp is
?laced on a hexagonal shaped shoulder of the screw. A nut is
fastened onto the opposite side of the clamp, such that the
flanges are pressed between the shoulder and nut. The diameter
of the second bore and rod are approximately the same, so that a
small deflection of the flanges produces a large clamping force
on the rod.

Therefore, it is an object of this invention to provide a
spinal implant that is rigidly secured to the vertebral column
and does not require perpendicularity between the rod and

sScrews.



-4- , BRI EF DESCRI PTI ON- €FTHE DRAW NGS The objects

and advantages of this invention will becone nore readily apparent to
those skilled in the art after review ng the foll owi ng detail ed
descri pti ons and acconR3ay RERUPRGSN WL ‘ PRAWIBEGaure 1 is a
posterior view of a vertebral coI um, show ng a pair of spinal inplants of
~the present invention attached to the vertebral col umm; Figure 2 is
a lateral view of a portion of a vertebral colum, showi ng_a spinal

i npl ant attacke® PBienks afdcpde@@ntaatumf;, this lnwﬁaaﬂenswél taefaszw Vi ew
of an vertebra ng Screws dde‘t’? to t he B %he vertebra;

Fi gure 4m?§e r%?%% %ﬁb?ﬁle[ﬁﬂtq te eSpitRaF Of Fﬁn? t®%howi ng nuts
in contact I [ 0$8:S [ w of Fi

4, takenr%Yl?‘i'}l%g Tgrk‘%mpéJhlowmgg t#t%%slglr EWdI%I’?%é:I‘ ég?hrggé %gg&ﬁéﬁ - bor e gnd

annul ar ‘ggg% Owhé{]l? uts; Figure 6 is a side view of Fig. 4,
t aken at I ne S V\fipng a portion of the clanp broken out to reveal how

the rod extepds,LBrough & boseeLiot REL&Ll YWia vertepFhdUES1dnh$ Showing
perspective view of an alternative enbodi nent of the present | nvention.

a pair of spinal implants of the present invention attached to
the vertebral column;

Figure 2 is a lateral view of a portion of a vertebral.
column, showing a spinal implant attached to the vertebral
colunmn;

Figure 3 is an axial view of an vertebra, showing screws
embedded into the body of the vertebra;

Figure 4 is a side view of a portion of the spinal implant,
showing nuts in contact with a clamp;

Figure 5 is a cross-sectional view of Fig. 4, taken at line
5-5, showing the screw inserted through a clamp bore and annular
flanges of the nuts;

Figure 6 is a side view of Fig. 4, taken at line 6-6,
showing a portion of the clamp broken out to reveal how the rod
extends through a bore of the clamp;

Figure 7 is a perspective view of an alternative embodiment

of the present invention.



-5- . DETAI LED DESCRI PTION SOF THE | NVENTI ON
Referring to the drawings nore particularly by reference nunbers, Figure 1

shows spinal inplants 10 of the present _invention attached to a vertebral
col um 12 conpri si mm&mﬂwms 10 shown are
attached to three vertebra 14 that can then fuse together. Although the
attachnment of three vertebrae are shown, it is to be understood that the

i mpl ant 10 can vary.,in size such that any nunber, of ertebrae can _be held
in place. It P‘ﬁ%?’ﬁé?nﬁe}:ﬂgtﬁ% TR Y n{%rae[ Béife Yi %ﬁgl 5ﬁ?§r88ﬁebe
attached_to, the vertebrae, it _being.pr.eferabl e.to0 _us Laplants for
greater gPQBFFFty?lgureafﬁ%%#%ss%r%lnﬁ%gﬁglgggr |1t§’ ggo%grﬁgé%’g?l I cul ar

el ement s flenl f6n 1 IR 2 ed O WIS RILAENCD 11000 BLEBEREEINLOL NE pedicles

18 of eack _ _ attach one of the screws 16, a peéedicle 18 is
drilled whtDad;iPjtohayifged i OBt einesiigpifEineantby showhl ket Lpapchbe to

di aneter”of the Screw 16. The drill bit is left in the bone while the bone
i s X-rayedrebOvéet&hd neq i dhddecar apeed thelee tbgethekhe ALepeugHephs and
| ocation in the pedicle 18. The drill bit is then renoved and a hole 20 is

drill ed aBtachhset pefli theed Sve diteb xhieanetecshafvnt, hdthdset20besundegseadér
than the mnor thread dianeter of a first threaded portion 22 of the
screw 16thstichhéhamplémt st everl 6racan ive sdereewadhi thett aght nushgagefrent with
the pedicle 18. The first threaded portion 22 typically has a course
thread tverhebragsecahebeore bdtimrml@ceet itefuriberhpeiny snderhtopdne. The

screw 16 has a threaded .
that one or two implants can be attached to the vertebrae, it

being preferable to use two implants for greater stability.
Figures 2-6 more clearly shows the particular elements of
the implant 10, wherein screws 16 are attached to the pedicles
18 of each vertebra 14. To attach one of the screws 16, a
pedicle 18 is drilled with a bit having a diameter significantly
smaller than the diameter of the screw 16. The drill bit is
left in the bone while the bone is X-rayed, to determine if the
tapped hole is of the proper depth and location in the pedicle
18. The drill bit is then removed and a hQie 20 is drilled into
the pedicle 18. The diameter of the hole_20 is no greater than
the minor thread diameter of a first threaded portion 22 of the
screw 16, such that the screw 16 can be screwed into tight
engagement with the pedicle 18. The first threaded portion 22
typically has a course thread to increase the contact area
betweén the threads and the bone. The screw 16 has a threaded
second portion 24 that extends out from the pedicle 18, to allow

a clamp 26 to be attached to each screw 16.



second portion 24 that extends out fronfthe pedicle 18, to allow a clanp
26" to be attached to each screw 16. - 6-
As nore clearly shown in Fig. 5 the clanp 26 has a first bore 28

ext endi ng froffameop cledhate Jwovn ¥ Kot omrsihtafdaBp 26hBESaf| EkESE he

screw 16 to extend through the clanp 26. The clang 26 has a second_bore 34
that extBRE} 48 oPFEEREIRd &iQR BEOR FU T80T SPde RBttAReF R Fr¢hed%econd

bore 34 is essepti al |l erpendi cul ar .to the first bore,?28. sert.ed

t hr ough ’E]H%ts%ﬁg‘?\ S to%? eg%’ié)"bfléeeﬁ?n Rl itg‘rgulgf}dt 6.°Jrﬂ[8pr%)§'40 B¢ eates a
structural _att nent_ bet ween .t he 2 CrL Bc.: h..th when
The rod abefR' 2F MEL e PREARRL SIS SETRR L AUGICERIR 200sBbE i dd e M0

each ot hes-aTQ§c5&9 404d S397 afielally rROnRUouat 8d £ 91 25 {Tﬁéé‘én@{'ﬁb%s a

stiffness greaf enough to ‘prevent excessive novenent of e verte e 14

during tBherfaisiieul P 06SSthe A Shdd R Lleendgnkeoreanenesdgltde 9 t&eosd anp
26 to the second bore 34. The slit 42, clanp end 44 and top 30 and bottom

32 surfagepedefive dadistchinmntk sea@il 48 flTaRgesds 40espestéyedy. An inward
defl ection of the flanges causes the <clanp 26 to grasp the rod 40. In the
-pr ef er r eglt evdboOdE HBNdt; t 4 dleme o betvesmd tec aldrpar @ 634ndr scapps ok ragwtly t he
sane dianeter so that a small deflection of the flanges 46 and 48,
producestbat | ehge thamda@§ orce:lafped direpdaces bdhet Mertedrd® bhd second
bore 34 are preferably very close, wherein it is preferable to reamthe
second berengy move rel@ehvedrewa® ddhex -fi Toe 508 4RdiscevhferaiplB0b t hat

constructed from a metal and has a stiffness great enough to
prevent excessive movement of the vertebrae 14 during the fusing
process. A slit 42 extends from one end 44 of the clamp 26 to
the second bore 34. The slit 42, clamp end 44 and top 30 and
bottom 32 surfaces define first 46 and second 48 flanges,
respectively. An inward deflection of the flanges causes the
clamp 26 to grasp the rod 40. 1In the preferred embodiment, the
rod 40 and second bore 34 are approximately the same diameter so
that a small deflectioh of the flanges 46 and 48, produces a
large clamping force. The tolerances of the rod 40 and second
bore 34 are preferably very close, wherein it is preferable to
ream the second bore 34.

Each screw 16 has a first 50a and second nut 50b that
threadably engage the threaded second portion 24 of the screw
16. The nuts 50 can be turned such that they engage and deflect
both the first 46 and second flanges 48, so that the clamp 26 is
pressed onto the rod 40. The incorporation of the flanges 46

and 48 into the clamp 26, provide an easy means of rigidly



t hreadabl y engage the threaded second~pdrtion 24 of the screw 16. The nuts
50 can be turned such that they engage and deflect both the first 46 and

second flanges 48, so that the clanp pressed onto the_rod 40. The
i ncor por a’E—Féﬁhbf‘gt padf fakgeling t%ﬁmm&a ﬁ%t &4 frd IBLEAP IO pLEYFERiAG casy

means of r|g|dlg -7- attachi ng and
detachlnEhFhBUF dSQO by tightening or Ioosenlng the nuts 50. S
preferable th the_n have annul ar f| S 52 an the nds th eof
that have coug%eﬁﬁoPeg §£a86edEP?n R gﬂg P56 Ut RAt 383883 %

clanp 2685Agh§h8%s' ngkgof5 ﬁ;}!&e Mé é‘tﬁ&é&e‘rbto‘é%%e@zxu%' he%gﬁeaQH:J!sar nut

fl anges | ect I ng e nuts 50 against the cla

preferabbg t9a-hayg gpnehat éﬁeg»%@ss Brre ULHY fzsendasotsneaﬁhlﬂ%lgoasand 50b
so that the nuts 50 are reverSible. The second annul ar flanges 52 al so

provi de ghbehties BBANSet QughdgPudtEl NiHe Hfhular nutl BlhAgepr sfeaeedect,
enbodi nent the first bore 28 and the second threaded portion 24 are of

such di nessk@A§ theahhow theagalmdp e talangt @te 2Qkeis] pkefdbhpLe] tabout

an axis perpendicular to the |ongitudinal axis of the screw 16. The
novenent hatret Aenolanpf28ngesl 32 i e Battt Fendscrofweb@hahbowsOa eod 80bt sobe
installed, that is not perpendicular to the screws 16 and does not conform
exact|y whah the petsebPapreoreversiblerhe W efsone anpuhavefianghredd
relief 58 between threaded portions 22 and 24. To attach and use the
spi nal i APFANPrePidena BeFESE NIRRT O ARsthéd et §utBeSPertebrae 14 that are

to be fused as descrlbed
the preferred embodiment the first bore 28 and the

second threaded portion 24 are of such dimensions to allow the
clamp 26 to rotate 20° to 30° about an axis perpendicular to the
longitudinal axis of the screw 16. The movement of the clamp 26
relative to the screw 16 allows a rod 40 to be installed, that
is not perpendicular to the screws 16 and does not conform
exactly with the vertebral column 12, The screws 16 may have a
thread relief 58 between threaded portions 22 and 24.

To attach and use the spinal implant 10, the screws 16 are
attached to the vertebrae 14 that are to be fused as described
above. A first nut 50a is screwed onto the second threaded
portion 24 of each screw 16. The first nut 50a is preferably
turned until the nut 50a engages the first threaded portion 22
of the screw. The rods 40 are ﬁhen bent to a radius
approximating the curvature of the vertebral column 12 and
inserted into the second bore 34 of the clamps 26. The clamps
26 and rod 40 are piaced onto the screws 16 by inserting the
second threaded portions 24 through the first bore 28 of the

clamps 26. A second nut 50b is screwed onto the second threaded



above. A first nut 50a is screwed onto 8he second threaded portion 24 of
each screw 16. The first nut 50a is preferably turned until the nut 50a
engages the first threaded portion 22 of the screw. The rods 40 are then
bent to BOFaiPHs4 apphrese MutihRy tire tc @ Fas§cengs Prhé &Rt BBFAFIcotuih 12

and inserted into the second bore 34 of the cla 26, The cla 26 and
rod 40 aFRepPecyd ith 1R LTSRS fg‘eofiqpnssé‘ﬁfiaﬁgp?HeOfsEESnﬁf?’ﬂ?nggﬁi'ed

portions 24 Lhi opgh {he {151 bore 28,9 the. ol a1ps.28- 34, Sg6e¥: Qi 500

portLon 84 ME" PO L4 1ol 9 SSEOMLANS 8 5 LoDt Lhe second

nut 50b ehga e clanmp Irst nut 50a

engages b S Rle@i2 1,591 £handesq46ca0d 48, 4 @r €
def | ect e%l&gy %‘%%Q%t#sl{ S%geea%mpggﬁ such t a?rt hg ckarrp 26 securlé?y grasp
and hol ds,the.&od 40 in place. Figure 7 shows an alternate

enbodi nent of the present invention. Instead of the nut 50a, the screw 22

may have a _Shﬂﬁhel@rw@hmﬁ ha e BSS@aEdaldnpddiafenti bEt taer baesehe. The
shoul der 60 is hexagonal ly shaped so that the screw 22' can be turned into
t he vert ehventflon Thelmdtaegd 26 itheplratedlan the strewhe2shmaydeavé&€Oaso t hat
the flange 48 is contiguous with the first surface 62. The nut 50b is
pl aced osht¢wpdet ¢hevifilmngn 26 semtd alilghtfdadd fumsicl suhéatkahges Tre
deflected and the rod 40 is secured to the clanp 26. The integration of
t he shouflewld®r 60 is hexagonally shaped so that the screw 22' can be
turned into the vertebra 14. The clamp 26 is placed on top of
the shoulder 60 so that the flange 48 is contiguous with the
first surface 62. The nut 50b is placed on top of the clamp 26
and tightened until the flanges are deflected and the rod 40 is
secured to the clamp 26. The integration of the shoulder 60
into the screw 22', simplifies the installation of the implant,
wherein only the nut 50b need be manipulated by the user.
While certain exemplary embodiments have been shown and
described in the above description and accompanying drawings, it
is to be understood that such embodiments are merely
illustrative of, and not restrictive on the broad invention, and
that this invention not be limited to the specific constructions

and arrangements shown and described, since various other

modifications may occur to those ordinarily skilled in the art.



into the screw 22', sinplifies the inst8ltation of the inplant, wherein
only the nut 50b need be nmani pul at.ed—by the user.- Wil e certain

exenplar% enbodi nents have been shown and j bed in the above
descri pt & mﬂﬁ be understood that such

i At ahd SLRERPANYT hg dr amlm mwn ”
enbodi ments are nerely illustra restrictive on the broad

invention, and that this i nventi on not be limted to the specific

constructions and arangepen shown escrlbg S|n vari ous_ot her
nodi fications maygoc uﬁa?o”f‘%%%%t o’rpo ns;}% q‘ IgIZ’ Sine gbﬁrgF 3t

9 WHAT 15, g}é@@? tSiumn wneéé;fsrg iy defpa'e%@falf gela&ﬁbhggzaneum@r;sbrae

of a verte col um, wherern e vertebral as a curvature al ong

at | east,098qVeEticake A%he ADLk £AON AT %%aeaeﬁ FepPREbrOf nREULCL LSy of
conpri si ng: at least two cylindrical clanps each having a first flange,

and a seﬁ@@geiégpg@o;ﬁppﬂgﬁﬁ@d fromsaid first flange by a slit, said clanps
further having a first bore that extends through said first and second

fl anges, sai dati Leasantiwsecbadp$ | engehadainy kavdingtcporadahaah sgtend
surfaces and a second bore essentially perpendicular to said first bore;

a rod adaptedessetreiabberpexbemiicwad et eaddt fiesghbsaed satdndldvop es;

at |least two screws, each said screw having a first threaded portion

adapt ed ferbeenthached 2 ostie pedindimgoftoa sedrt ssrandnbogesegbmdetnr eaded
portion adapted to extend through said first bore, each said screw further
havi ng aS%h‘éuﬁith defireh aafirys rikanged a§é‘cénéeﬁﬁf‘€a§éﬂn@©rt$@h§ adapt ed

to engage_ said | indrical K outer, surface of said segond flange of said
cl anp; aﬁ mps f rther having said first bore extending through said

first and second flanges;

a rod adapted to be inserted into and extend through said
second bores;

at least two screws, each said screw having a first
threaded portion adapted to be attached to the pedicle of a
vertebra and a second threaded portion adapted to extend through -
said first bore;

at least two first nuts adapted to thread onto said second
threaded portion of said screws, each said screw has one first
nut adapted to engage said second flange of said clamp; and

at least two second nuts adapted to thread onto said second
portion of said screws, each screw having one second nut adapted

to engage said first flange of said clamp.

2. The spinal implant as recited in claim 1, wherein said

rod and said second bore have approximately the same diameter.

Sheet Has Been Replaced
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at least two nuts adapted to be threadé® onto said second portion of said
screws, each screw having one nut with an annul ar fl ange adapted to engage

said cylindrigal outer surface of said first flan of said cla such that
sai d annul ar ¥t anf’e 2Rt S?T%lqrﬁcléssﬁe&lFFFisﬂnngiabﬂt ’ s‘é?%lr%ﬂgn?fld |

ther el 1 SALL 4 "Ll Slams G 0SSR 30 Bl peT Pl o @
i ndrical d i I i Cand A i nal
eyt gl LA A S L ANELS BB IS i crn Tl S

shape. be'n?]c?nstruct%&]such that said annulariPiadges d&€1SA Naled NPl ant
as recited | claim1, erein sald rod has an outer di aneter and sai d

second bt gy hase AbidNQirHANBIY tilfhat eAbBgaRPhROXLDBRCsYid heLaE
di aneter. 4, The spinal inplant as recited in claiml, wherein said

nuts eacibdhomey adb iy Jdtangaiadapkeg .t o engage said first flanges,

sai d annul ar fl anges being constructed such that said annul ar fl anges

defl ect when said nuts are turned into tight engagenment with said clanp,

| ocki ng said nut onto said clanp. 5. The spinal inplant as recited in
claim1, wheréin Bk dspinal eluhldrev@s wecdted an tlanged, adhpredn t g2 hgage
said first flanges, said annular flanges being constructed such that said
annul ar fizstgeandefecand s SACh hgVe &Fe eoprdari Aldngegmdapirddient
with said clanp, |ocking said nuts onto said clanp., 6. The spi nal

i npl ant IR T 5P ANE AFSCeifda89Pd FSERBRABIY R badRRE DA YR O

sai d screw has redet erm ned outer dianeter,gnd said fiLrst bor as a

pr edet er’'m s n%]i%ﬁfbﬁ%‘ﬁ‘%%éﬂ-‘%&ﬁ%aﬁalgu?g?uij?’én}é{%?g%ﬁ PB(‘lilloecstcr ew
enabl i ng ,sai d cl to rotate up t. O[.er X] er pend] r to
t he | ong‘i'}feurblisnaalr@gﬁ‘l‘tss 0 res(}lud: nseclgjr é\?’v.t% k .gEL ggg%é’%a?n?n‘!ﬁf%}gt%%@ éfﬂ&

stabi | i 2j g A,y &L EPTAR Pforft o Yali P Bhmp .

5. The spinal implant as recited in claim 1, wherein said
second threaded portion of said screw and said first bore are of
such dimensions that said clamp can rotate up to 30° about an

axis perpendicular to the longitudinal axis of said screw.

6. A spinal implant for stabilizing the vertebrae of a
vertebral column, wherein the vertebral column has a curvature
along at least one vertical axis and each vertebra has a pair of
.pedicles, comprising:

at least two clamps each having a first bore and a second
bore essentially perpendicular to said first bore, said clamp
further having a slit extending to said second bore, wherein
said slit defines a first flange and a second flange, said
clamps further having said first bore extending through said

first and second flanges;

i "




columm, wherein the vertebral colum has!a curvature along at |east one
vertical axis and each vertebra has a pair of pedicles, conprising: at
| east two cylindrical clanps each havin a first fla and a second

fl ange separ afed©fr 8ARBEPH FPrBe #PSeeTdhyinfo and %ﬁééPd §§F&u8Paﬁﬁ§

further haV|ng a first bore that extends t hrough said first and
second fPF&RGRE, P8EFB7first and second fl anges both havi ng cylindrical

out er surfaces aggagtsgcongcrews’ eggﬁeggﬁfqptlalgﬁégﬁgp n%E%%%ar to said

first bore;

11 atfx?Qaé‘Qé‘p%SQFEangd%A;géQ&tte&' Bt BN LX e BNE hEN QHQElé%?I a

second bores east screws, each said screw aV|ng a

thr eadedyert epPOr 4h@Na adaRb8E 0rdEIAS treahadd %dfaE%eaee!bc éﬁteﬁdatu%&exbr a
and a second threaded portion adapted to extend through said first

bore, eaghigardrsereyréirsfed Seydiy whiwxrEBIdYon andasbapadeshetl der
between said first and second threaded portions, said second

t hr eadedborpobéing of hauvthgdimeénsions predetserind redmputen dbameeenpabd said
first bore having a predeterm ned inner dianeter |arger than said
out er di afktalyout an ofxs3ipkxareliarial iteg tdei doobahpdinalosaie ap said
30[ err] about an axis perpendicular to the |longitudinal axis of said
screw sScr@wWd shoul ders bei ng adapted to engage said cylindrical outer

surface of second flanges of said cla ; and at | east two nuts adapted
to be threade@itohtBsSsafyosEébAE nuts a QQ%HFQﬂtnﬁéﬁﬁ oBrensaidagReeRfew

havi ng one nu ith a , , .
9 thr eaéegﬁportgon of said screws, each said screw has one first

nut with an annular flange adapted to engage said second flange
of said clamp such that said annulér flange deflects to lock
said first nut onto said clamp; and

at least two second nuts adapted to thread onto said second
portion of said screws, each screw having one second nut with an
annular flange adapted to engage said first flange of said clamp
such that said annular flange deflects to lock said first nut

onto said clamp.

7. A spinal implant for stabilizing the vertebrae of a
vertebral column, wherein the wvertebral column has a curvature
along at least one vertical axis and each vertebra has a first
and second pedicle, comprising:

at least two clamps, each said clamp having a first bore
and a second bore essentially perpendicular to said first bore,
said clamp further having a slit extending to said second bore,

wherein said slit defines a first flange and a second flange,
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annul ar, fl ange adapted to engage sai d-cy2indrical outer surface of

said first flange of said clanp such that said annul ar fl ange
deflects to lock said first nut onto said np wherein said

cyl i ndri 8aFdcFARPRScERTBREF oRAY R atibtft first Q%¥eaﬁﬁ§eﬁ€#B€nGP68PaP to a
Iongltudlnal axi s of said screw wi t hout interference between said
cylindri &t cFéﬁﬁtaﬁHdséFaond fla%%%%ﬂders and sai d nuts. 8. A spinal

i nplant for _sta n verte rtebral colu wher ei n
the vertebral C6P SSgét séafﬁF%ug I&% zﬁeq%ﬁ% Gire v@?tlcéng axi s and

each ver tehifohaSelnll Lk, 300N ol Ghe SUURLLINGE cnedl | east two

cyllndrlcgl cpa eac ange and a

second f arated fron1sa|d flrst _ flange, by a slit, said
cl anps fh??ggF§ﬁngng a first bore t hat extends through said first

and second fl aRgesassatfo screlib) SéadndsSRL AW aﬁgﬁsujo%t ffﬁ%\tl ng
cylindrical outer surfaces

and a seeardabenepestedhi attycped pendiredl| fire $t0 peaiidle off ar s—terbebea anda
rod that extends through said second bores, said rod having a radius
appr oxi mat segohtiet hvexaedrpont idmhethear teedirealds throolghmsaid &trkeabbrewo
screws, each said screw having a first threaded portion attached to the
first pedichetbétaeczent ebid stdew has sademp tatteated phetreto:t hat extends
t hrough said first bore such that each said screw has a clanp attached
thereto, eachat leggkdtwer &hrsturtheratiaghry & Hsuld@ecanshporgigages

sai d cylindrical outer surface of said second flagge of said cl anp;
sald screws, each said first screw having one first nut that

engages said second flange of said clamp such that said second
flange is deflected; and

at least two second nuts attached to said second portion of
said screws, each screw having one second nut engaging said
first flange of said clémp such that said first flange is
deflected;

whereby said nuts deflect said first and second flanges so
that said clamp is pressed onto said rod such that said rod is

held in firm engagement by said clamp.

8. The spinal implant of claim 7, further comprising a
second set of clamps, screws, rod and nuts assembled as
described in claim 7, said screws of said second set being
attached to the second pedicles of the vertebrae, whereby there

are two spinal implants attached to the vertebral column.

9. The spinal implant as recited in claim 7, wherein said

rod and said second bore have approximately the same diameter.
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at least two nuts attached to said secont portion of said screws, each

screw havi ng one nut engagi ng said cylindrical outer surface of said
first flange of said clanp such that said first flange is .deflected,
said cylindrical clanmps can be rotated about an axis perpendicular to

I i tudi is,of i d i t. nterf, bet id
o onartudinaly Lo SR St e MW nieLls nce beLyeen oaid
id sh I i i i I
caid shosldet. dek! eplostl AL el e aonuissoondCapaes sfoalel seld clam

is pressed onto said ro suc at sai genent

by sai d glagpg an@-firgyeffiﬂégg fégﬂ 4 QIQE' 2anggiépefl§§é%FISIng a

second set of clanps, screws,” rod and nuts asse a escri in claim

8, sai d BE{RYScHIsEAlck S CHh SElahaii@ alhaghedsianbbs aeepad: pedig! es of
the vertebrae, whereby there are two spinal inplants attached to the

vert ebr abat@lmitls ardOcudhed sinuwlt ign anigageneaci Wedhi Bachatmade, Wherein
said rod has an outer dianeter and said second bore has an inner dianeter
t hat ar elo@pinxi st yut $eorstarres aidardtaap. .

13 11. The spinal inplant as recited in claim8, wherein said nuts each
have an annul ar flange that engages said first flanges, said annul ar

fl anges being constructed such that said annul ar flanges _deflect when said
nuts are turnel-infeetsphRabnyiRdRENta hinaFidgidd 18l ghpiml dekvhgredndsaids
onto said, cl anp. 12. The spinal inplant as recited in claim8, wherein
sai d nut%l%%%I?%v%eqw I F2Hh Dyes EHRherarhasnElaraesi dviekrs bhmRiar

fl idfirst f , i_d l, fl ' ' t ted
Cuah C hat SHTTR dRDI A1 4 g A SO RN SeARI LR 8L aRT L FHPRY i nto. 1 ghi
| ' v, | f [ ' I . 13. Th
ool T SR Ry F AR G0 o8 ] e PR por 1 on
pinal . rér i e 1
ot cdlot or i T Tner™ I el o] argee thas aary ehelroafd el gle WAL

enabl i ngi $ab &%mﬁ&%&ﬁéﬁ@ Rk @a3Q @1hkpaboUEK 8Rg axh 84 PREPSNi Yl ar to
t he | ongitudi nal axis of said screw

said clamp.

12. The spinal implant as recited in claim 7, wherein said
second threaded portion of said screw and said first bore are of
such dimensions that said clamp can rotate up to 30° about an

axis perpendicular to the longitudinal axis of said screw.

13. A method for attaching a spinal implant to the
vertebrae of a vertebral column to stabilize the vertebrae,
wherein the vertebral column has a curvature along.at least one
vertical axis and each vertebra has a first and second pedicle,
comprising the steps of:

providing;

at least two clamps each having a first bore and a

second bore essentially perpendicular to said first bore, said
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14. A nmethod for attaching a spinal inplant to a vertebrae of a vertebra
colum to stabilize the vertebrae, wherein the vertebral colum has a
curvature along at |east one vertical axis and each vertebra has a first
and secondapedferehecrohpyisgny shit tEndimg srovadidngecondt bpsast two
cylindrical clanps each having a first flange, and a secaond fl ange
separ at e¥heEBANsBR AT F14F Fehhers By Blrst flange 284i & SFSRPE fo#RBRr having
a first bore that extends t hrough, said first and second Blan es, said
first ande4BcBAAMPS FUFFRAERABHH FEAA g " PRAF EATSBALEE OFPAGRs and a

second ssential | endicular to said first bore;

. Jbare Y p§%$ [

- 14 - B3F8dTAA%pt 20t B°ER7 T nEEIEE i nto and ext end t hrough said second
bor es; at | east c a [ j f t

portion adapted togggogt%ggﬁgagtggtﬁg %@%%@ﬁ%éOQM%pgg?%§%$§%ghgh§%g§gond

t hreadedsR9pt LER-AdaPLEdst 0 extend through said first bore, each said screw
further having a shoul der between said first and second threaded portions.
adapted to engage gai deg¥ki Bdbi sakefd} edadnirdace Hresaind Seeond sfilk-ange of
said cl anp; at least two nuts adapted to thread onto said second threaded
portion ehreabddspoeyson eatipSEd evo haw/ iatg ahedntb whehpadianaubarafl ange
adapted to engage said cylindrical outer surface of said first flange of
sai d cl anprsdphat &al s aselcamdh ut laredd eah g riteifdne aiapted| tokesgaeddf thsdbuglut

onto said clanp; attaching said screws to the first pedicle of at |east
two vertebid fuchtthateeach vertebra has one screw inserting said rod
into said second bores of said clanps; pl aci ng said clanps and said rod

onto said screws s8&hleraf s¥Pdfseebnbporadantest tnitdreddeRtios spisert ed
through said first bores of said clanps, said cylindrical clanps being
capabl e BECPBEAENBPEABBURCEL FOMRT RAITRISCHEYS of 35 §3d€r 8RB RABUPNE

interfergnce bet ween sai qglindrical,c anps n% sai d sgouldgr nd said
nut s irst nut adapted to engage said secon lange of said clamp;

at least two second nuts adapted to thread onto said

second threaded portion of said screws, each screw having one
second nut adapted to engage said first flange of said clamp:;

attaching said screws to the first pedicle of at least two
vertebra such that each vertebra has one screw;

screwing said first nuts onto said second threaded portion
of said screws, such that each screw has one first nut;

inserting said rod into said second bores of said clamps;

placing said clamps and said rod onto said screws such that
said second portion of said screws is inserted through said
first bores of said clamps:;

screwing said second nuts onto said second threaded_portion
of said screws, such that each screw has one second nut, each
said second nut being screwed onto said second threaded portion
until said second nut engages said first flange of said clamp

and said first nut engages said second flange of said .clamp; and

i ——




screwing said nuts onto said second t Air é3d&d portion of said screws, such
t hat each screw has one nut, each said nut being screwed onto said second

threaded portig . g S f|r t flange of said c¢lanp and
sai d second fl g%hq:% dng gqqq%lr%gngggegggagg ou?‘de?ag'énsacﬁwgtﬁ“éﬁ'l ng said
nut of e S t I deflect ed,
pressi ngacg{%td%c(iw ﬂgﬁfog?z% 3@ (r:}h V\E %gig dé 'S s’ecpq{:ﬁ ynfgaétaéﬁed to
the vertelr tathol heoyer [ a o15. The
nmet hod as rai“?. tectiB| r?gcﬁal %&141;«%@5?? ergag%rr%?? stSngsei%ueresltyepfaesftegjee%d| ng said

rod befor@esaledtrebaar aadhsaddthedvakeeptasedt, gnsad d second threaded
portion, such that said rod approximates the curvature of the vertebral

col um. 16. The method as recited in claim 14, further conprising

provi ding a second set of clanps, rod, screws and nuts and attaching said
screws of sarddsec@ing getthiod eisersedbnd padetiéibmoll atflmdsdir taumprarsiey a
and followng the steps recited in claim 14, whereby there are two spi nal

i npl ant s t&et &&ked ofoPERE ingr sabrarodobefimre said rmpstdodadst med eee in
claim 14, wherein said first rod has an outer dianeter and said second bore
has an | RiéCedi QRefeid FREPNEr EhappAedi PRKeignt Mudntdal &fdderod 18, The
nmethod as recited in claim 14, wherein said second nhuts each have an

annul ar f"‘lpgﬁﬁé%aéﬁtseahFoCBﬁ§3§Br§a‘?ﬁ £0% sYe ¥t ehrels COlMNG annul ar f1 anges
bei ng constructed such that said annul ar flanges defl ect when said nuts are
turned into tight engagenent wth said clanp, IoCki ng said nuts onto said

cl anmp. 19. ke 0 ecit ai d second .nuts

each have two anmrjrl%%llrQ ﬁfgﬁoésggdggfég §oﬂerr:&g%a§e sai’d I%ulrrts S |CRREELS 104 o

annul ar EE609@§nthngeEQH§tEHEtSE éP&%bérmgoé¥“§Erews and nuts and
attaching said screws of said second set to the second pedicle
of at least two vertebra and following the steps recited in

claim 13, whereby there are two spinal implants attached to the

vertebral column.

16. The method as recited in claim 13, wherein said first rod

and said second bore have approximately the same diameter.

17. The method as recited in claim 13, wherein said first
and second nuts have an annular flange adapted to engage said
second and first flanges respectively, said annular flanges
being constructed such that said annular flanges deflect when
said nuts are turned into tight engagement with said clamp,

locking said nuts onto said clamp.
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annul ar flanges deflect when said nuts X & turned into tight engagenent
wi'th said clanp, |ocking said nuts onto said clanp. 20. The nethod as

recited in claim14, wherein said second threade
has a predet et®i neBe RSO fhetEae Sl d:lfallf“sg3p0?r”§le%§§noSﬁr"adgﬂ'gg{‘n'e\r/lved

cag O ENE Seond AR s | T8h HAL WethnflITR! 8]aRbc oL 0ABEL gtwg?e”rggéq% .
30 b di |
[err] aboy s%?ochasqfeéﬂs%'ﬁu CI %etsggcmggggudggﬁ reagéég 2alg é rew.

- 17 - tWo- Second hut s a pté be 't
second pRLLLON- G s SAICt S8 §h <800 UnRaY I 90Rg8ECaBE1 B w@@l@pt ed to
engage sal i Fst ange of said clanp he spinal inplant as

recited {0 &l fi3 20re WIS i R dighRUld@hgemeReXAgOAALalA haps,
22. The spinal inplant as recited in cla|n1go, wherein said rod and said

second bosek Dy es APProxt Sedrd oy ddiel sAmp .di anet er . 23. The spi nal
inplant as recited in claim20, wherein said second nuts each have an
annul ar flange adapted to engage said first flanges, said annular flanges
bei ng constructed such
19. The method as recited in claim 13, wherein said second
threaded portion of said screw and said first bore are of such
dimensions that said clamp can rotate up to 30° about an axis

perpendicular to the longitudinal axis of said screw.

20. A spinal implant for stabilizing the vertebrae of a
vertebral column, wherein the vertebral column has a curvature
along at least one vertical axis and each vertebra has a pair of
pedicles, comprising:

at least two clamps each having a first bore and a second
bore essentially perpendicular to said first bore, said clamp
further having a slit extending to said second bore, wherein
said slit defines a first flange and a second flange, said
clamps further having said first bore extending through said
first and second flanges;

a rod adapted to be inserted into and extend through said
second bores;

at least two screws, each said screw having a first
threaded portion adapted to be attached to the pedicle of a
vertebra and a second threaded portion adapted to extend through
said first bore, each said screw further having a shoulder

between said first and second threaded portions; and
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that sajd annular flanges deflect when Bai€ nuts are turned into tight
engagement with said clanp, | ocking said nut onto said clanp. 24.
The spinal inplant as recited in claim20, wherein said second nuts each
have two annub&r lERahgtwocadaprerd nuﬁsw@ﬁgﬂiedumqjhﬁ tdrepdadgestosandd
annul ar fl anges being constructed such that said annular flanges deflect
when sai 8efapd EPét%eﬁnéﬁ PRI Serght, ARiyeRsy WevAngaPaecPampndl veki ng
said nuts onto said cl 25. The %Plnal i npl ant as recited in

cl ai m 2029@REFE Ao Eﬁgﬂggeﬁﬁhﬂ FhrHade P QfoFadt §4RBPscrew and sai d
first bore are of such dinensions that said clanp can rotate up to 30[err]

- 18 - about an axi s perpendicular to the longitudinal axis of said
SCrew. | gp f I n rtebrae.of a
vertebr al colunn erekgg%ﬁe éf?ﬁ §) fk adhas%%%gﬁrég u%ge af%ng at

| east O”QaYﬁfEhSGidé¥'§saﬁgx§ggﬁéyeﬁ{gﬁf JQlas a pair of pedicles,

conpri si ng: | east anps ea h having a first bore and a second
bore essentially perpendicular to said first bore, said clanp further
having a slit extending to said second bore, wherein

22. The spinal implant as recited in claim 20, wherein

said rod and said second bore have approximately the same

diameter,

23. The spinal implant as recited in claim 20, wherein
said second nuts each have an annular flange adapted to engage
said first flanges, said annula; flanges being constructed such
that said annular flanges deflect when said nuts are turned into
tight engagement with said clamp, locking said nut onto said

clamp.

24, The spinal implant as recited in claim 20, wherein
said second nuts each have two annular flanges adapted to engage
said first flanges, said annular flanges being constructed such
that said annular flanges deflect when said nuts are turned into
tight engagement with said clamp, locking said nuts onto said

clamp.
25. The spinal implant as recited in claim 20, wherein

said second threaded portion of said screw and said first bore

are of such dimensions that said clamp can rotate up to 30°
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said slit defines a first flange and-al$econd flange, said clanps further
having said first bore extending through said first and second fl anges;

a rod adapted to be inserted into and extend through said, second bores;

at | eastabawt Bt évisis eePeifudereoh&PPndoRIEFRAEnaL hr b et p¥id on
adapted to be attached to the pedicle of a vertebra and a second threaded
portion $RfTed to extend through said first bore, each said screw further
havi ng a hexagonally shaped shoul der between said first and second

t hreaded portions, said second threaded portion and said first bore being

of such eyl ong Lhals A LA SAN s g L SBLLel-aboyh gn el

per pendi cul ar axi's "ot “sa 7 east

two secopd il S, AUaPLGEh | Qi dif eAdede0RLB-a3! o1 8/ ORAs POTLL AR Al Sal

screws, each screw having one second nut w an annul ar flange adapted to

engage S@i&% idst1dd ANAhOfverdaicdiChaie sHahehbat vEéat ool &ra fdange s
deflects to Tock said first nut onto said cl anp.

- 19 - edicled, conSbididlgd nplant for stabilizing the vertebrae of a
vertebréf colum, wherein the vertebral columm has a curvature along at

| east one verit chéasixiswansl aaeh eseht élavdngaa &ikstsboranandes onelcqedi cl e,
conpri si ng: at least two clanps, each said clanp having a first bore
and a sesorsl dosenteizsinyt ipddpensdqudadi tol aritofsast Porst voie,claw d cl anp
further having a slit extending to said second bore,
further having a slit extending to said.second bore, wherein
said slit defines a first flange and a second flange, said
clamps further having said first bore extending through said
first and second flanges;
‘a rod adapted to be inserted into and extend through said
second bores;
at least two screws, each said screw having a first
threaded portion adapted to be attached to the pedicle of a
vertebra and a second threaded portion adapted to extend through
said first bore, each said screw further having a hexagonally
shaped shoulder between said first and second threaded portions,
said second threaded portion and said first bore being of such
dimensions that said clamp can rotate up to 30° about an axis
perpendicular to the longitudinal axis of said screw; and
at least two second nuts adapted to be threaded onto said
second portion of said screws, each screw having one second nut
with an annular flange adapted to engage said.first flange of

said clamp such that said annular flange deflects to lock said

first nut onto said clamp.
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wherein said slit defines a first flange and a second flange, said clanps
further having said first bore extending through said first and second

fl anges; a rod that_extends through said second bores, said_rod
havi ng a radi @%- approRifat | HEPIIRE RV at Igz inge thEr ¥EBEEPTABOPfINR:

at least two screws, each said screw having a. first threaded portion :
att achedVebt $PE2 ¥ | FREUPRAi BrF D & RfertCathry T3dd €3 EBc BAT ?h?%gH% Mportion

that extepds through said first. b such { hat h, said |
Al T achods LHRF ot b, LEath S48 1 LAl ARl hA0rRo & LRBEROR (Rat - SPgages

ehgages

sai d secggg séégp@e ofisald 53§?g§sin . at least two second nuts attached
to said second port?on of ' sai d screws, each screw having one second nut

engagi ng sai da¢ i E55¢ T+ 29961 Shp$2i ch & M SUARdN AR vIAGdal Er s fhapge is
def | ect ed,; whereby said nut and said shoul'der deflect said first and

second fhRA0£SsSCohdAboSAl &k £driin 1S, Peapeadieniarsabdsaod sueh: bbaé, said
rod is held in firmengagenent by said clanp.

- 20 - said cP8mp Thertshipenatavigd antsldft elxaiemdlig tor shed seapndsboge A
second set of clanps, screws, rod and nuts assenbled as described in claim
7, sai d skeesbn ofasdi sl secdefliset abdingt dtliaageedntoat kecspdohtlapedi cl es of
the vertebrae, whereby there are two spinal inplants attached to the
vert ebr asat®d| ohamps further having said first bore extending through
said first and second flanges; '
a rod that extends through said second bores, said rod
having a radius approximating the curvature of the vertebral
column;
at least two screws, each said screw having a first
threaded portion attached to the first pedicle of a vertebra and
a second threaded portion that extends through said first bore
such that each said screw hés a clamp attached thereto, each
said screw further having a shoulder that engaées said second
flange of said clamp;
at least two second nuts attached to said second portion of
said screws, each screw having one second nut engaging said
first flange of said clamp such that said first flange 1is
deflected;
whereby said nut and said shoulder deflect said first and

second flanges so that said clamp is pressed onto said rod such

that said rod is held in firm engagement by said clamp.
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29. The spinal inplant as recited in tl4¥nT27, wherein said rod and said
second bore have approximately the sanme dianeter. 30. The spina

i npl ant as reéited in cIainEZY, mhereig saj d second nuts each have an
annul ar fl angé8hathEngRJEELsaPRLlaRrt QY F1adyes’ s S hefn AP TISARged bei ng

constructed S ch ha% aid annul ar fl an %§Hg§;%§ct mhg@ said nuts are
turned i ato°"ti gAt 8 ggggﬂﬁﬁt W IRV Sai P CI%D MUSRSFGTEATE RASts onto said

cl anp. describ%é'ilhg%ggkngl %QPéa$%r{F%ré¥ﬂ§§¥ais@dgﬁﬁ e%zgeghgrein sai d

second nut’s "‘éach have two anhular f1anges, wherein one o I wo annul ar

flanges Qﬂgéﬁﬁédsébdtﬁér§écéh&n9§§i?f€§(EfEHHB“J@Et%%%%%eswﬂ%&@ggcgﬁéké“CtEd

such that said annular flanges ~deflect when said nuts are turned into

tight engzgepnbt spihl1 $abUaft 3MPrrd Qtdd D Tl VRS HRANO0 cBALANC! anp.

32. The spinal inplant as recited in claim27, wherein said second _

t hreaded portion of said screw and said first bore are of such dinensions

that said clanp can rotate up to 30 about an axis perpendicular to the

| ongi t udi nal 2%i.s Ghesapdna3cieplant as recited in claim 27, wherein - 21 -
said rod and said second bore have approximately the same

diameter.

30. The spinal implant as recited in claim 27, wherein
said second nuts each have an annular flange that engages said
first flanges, said annular flanges being construcﬁed such that
said annular flanges deflect when said nuts are turned into
tigh; engagement with said clamp, locking said nuts onto said

clamp.

31. The spinal implant as recited in claim 27, wherein
said second nuts each have two annular flanges, wherein one of
said two annular flanges engages said first flanges, said
annular flanges being constructed such that said annular flanges
deflect when said nuts are turned into tight engagement with

said clamp, locking said nuts onto said clamp.

32. The spinal implant as recited in claim 27, wherein
said second threaded portion of said screw and said first bore
are of such dimensions that said clamp can rotate up to 30°
about an axis perpendicular to the longitudinal axis of said

i

screw.
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33. Anethod for attaching a spinal i-m3llart to the vertebrae of a
vértebral colum to stabilize the vertebrae, wherein the vertebral colum
has a curvature along at |east one vertical axis and each vertebra has a
first and second pedicle, conprising the steps of: provi di ng;

at least two clanps each having a first bore and a second bore essentially
per pendi cul ar33 o0 shire§hedtiQprattaddiify & srprpdr tRBFARVEAGERESI it
extending to said second bore, =~ wherein said slit defines a first flange
and a setEITEHRE 2 SfF D RIpSHIFENEP ﬁ&@?hgléﬁi ¢ i YT 903 rext endi ng
t hrough said, first and secand fl anges; a_rod adapted to be

i nserted"'r?‘?ﬁeo”hntcf’eex‘feéﬁctuesq FgH U a?’ Ssgcgﬁﬁvﬁg?re%;aiogg s pfeasatt I East
two scre each sai avj fi t Qe e oLt it to be
attached\y%)t e p%%i%l%%%vggh vwee?the%faa g%é 3 gég%ﬁdg?ﬁrée%%%h orthg%'

adapt ed £ gn.extend; tdhHoughnsaid first bore, each said screw further having
a shoul der etween said first and second threaded portions; at

| east two secoRgk fuisgAadapted to thread onto said second threaded portion
of said screws, each screw having one second nut adapted to engage said
first flange of sah€l Téasp;two clamid aEim@pasding acfewstt bokbeahdrast
pedicle of at least two vertebra such that each vertebra has one screw,
i nserti ngesaEid otk isdsersdiad Iyeperpendieslet sai datdlafipsst bore, paaia ng
said clanps and said rod onto said screws such that said second portion of
sai d screvarp sfuntdwn dbvimpeglslddi ¢xtendéngbbresadd sefened| ey,
wherein said slit defines a first flange and a second flange,
said clamps further having said first bore extending through
said first and second flanges;
a rod adapted to be inserted into and extend through
said second bores;
at least two screws, each said screw having a first
threaded portion adapted to be attached to the pedicle of a
vertebra and a second threaded portion adapted to extend through
said first bore, each said screw further having a shoulder
between said first and second threaded portions;
at least two second nuts adapted to thread onto said
second threaded portion of said screws, each screw having one
second nut adapted to engage said first flange of said clamp;
attaching said screws to the first pedicle of at least two
vertebra such that each vertebra has one screw;
inserting said rod into said second bores of said clamps;
placing said clamps and said rod onto said screws such that

said second portion of said screws is inserted through said

first bores of said clamps;
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- 22 - screwi ng said second nuts2dnto said second threaded portion
of* said screws, such that each screw has one second nut, each said second
nut bei ng screwed onto said second threaded portion wuntil said second nut
engages said BcErswWwinpaggédofesand cheafpPNehdaid deranshdhineasigs porsard

cl anp engages said shoul der; and -tightening said second nut of each
screw sulfi BRaf SaFEvsf| F%?haﬁﬂa’ée‘%ﬁﬁfﬂ %q‘%fr‘rgé’é‘saroé‘edéﬁlcééfieéu"—pr 83stng said

clanp onto, said rod, where said rod is securely f ned to the
vertebraéalﬁoSﬁGPBdtHBtVE?f% r%%r?YFéL%ﬂﬁ? said sec %ﬁ&aﬁﬁghBBIS%O“
recited in a|n1 further n st.e

before siP§* hlﬁﬁﬁ aﬁacgngn?Bdeng gesléhﬁéJg%{%ga% an@coﬁ% gamﬁortlon

such thagn g gogecémr%maéeéf :B&Lkglv e%g% elsNS M QS ts%%%eg‘)' HHH

35. The ne recited clarm er c npr|3|ng provi

second set Of tgtga%ﬁmgogalacgs&éna%mﬁ N AAChig, sasd %eraws of
sai d second set 'to the second pedicle of at |least two vertebra and

fol | owi ngithe shapSet8Ri! lahdes CAd NelBie MRS, e@tetsféarng a8aed! Weampl Bato
inplants attached to the vertebral colum. . The met hod as

recited saial 2b#) 3dhenbpyesaigatrsdfis séecuzmiﬁrﬂismlnédseeondebe)éethayee
approxi mately the sane di aneter.
to hold the vertebrae in place.

34. The method as recited in claim 33, further comprising
the step of bending said rod before said clamp and said rod are
placed on said second threaded portion, such that said rod

approximates the curvature of the vertebral column.

35. The method as recited in claim 33, further comprising
providing a second set of clamps, rod, screws and nuts and
attaching said screws of said second set to the second pedicle
of at least two vertebra and following the steps recited in
claim 13, whereby there are two spinal implants attached to the

vertebral column.

36. The method as recited in claim 33, wherein said first

rod and said second bore have approximately the same diameter.
37. The method as recited in claim 33, wherein said second

nuts each have an annular flange adapted to engage said first

flanges, said annular flanges being constructed such that said

|||i’|i71}|‘ii‘fﬂ]“(|‘]‘ii““ A A
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37. The nethod as recited in claim 33 Zherein said second nuts each have
an annul ar flange adapted to engage said first flanges, said annular

fl b . .
23" 0% Anr £ T moEes i AT il B mure are Eurmed fRES EiGW:
engagenﬁgég%gggegglglgﬁagy alof %gygwﬁﬁ%efﬁP%%; NhaeSabdes! 88Rd ¢

am
The net ho recited 1n claim n sald second nuts each have tmn
annul ar flanges adapted to engage said first flanges, said annul ar fl anges
bei ng constructed such that said annular flanges deflect when said nuts

are turned ingg.ti ght mePPageHENte M tdd St k1 ia B3, | etlkireédnsdaddnksondt 0

sai d cl anp. 39. The nethod as recited in claim 33, wherein said

second hhteadednppivé otwefasmi This of mngesd staiptebli Lot ehgrgeaseidf £ ststh

di nrensions that said clanp can rotate up to 30 about an axis perpendicul ar

to the | 6hgnged nahidxasnolasaf thrsyreweing consthiust8HestichlathBeenaRdpl aced
annular flanges deflect when said nuts are turned into tight

engagement with said clamp, locking said nuts onto said clamp.

39. The method as recited in claim 33, wherein said second
threaded portion of said screw and said first bore are of such
dimensions that said clamp can rotate up to 30° about an axis

perpendicular to the longitudinal axis of said screw.
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