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APPARATUS AND METHOD FOR CONCAVE SCOLI OSI S EXPANSI ON
BACKGROUND 1 . The Field of the Invention. The present

waolc@ehowms e rel ates generally to nethods and deeT/US®05/038592

for treating bones, and nore particularly, but not
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spi nal curve. : DescrlptEAQKQEQEHDated Art . Sone of

t he cupren rati thods.for treating spina

dé fornr&rek——ggﬁgieéﬁggi§!§8§%98$is, i ncl ude
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i.xation devi Sone traditional, surgical  net of
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met hod may create problens for the tient due.to

i FEBILAPSY SoPYt FEPAFFLNE02 e??@ﬁavﬁssﬂa gtﬁeﬁplﬁF&wgurve
Mor.eov glesctigtiiBnasifvRelateneaet .t he operative

procedure may al so cause probl ens for atien
The pateBft Ofely? %%ﬁeéwcgpareewﬁmtmgﬁo tRggging spinal

age formlianead pareeklhlagl1gostbnuedidi seaslage mblrlrectlon of a
the rods remain in place. Furthernnri because t

ré’b“é"vﬁa)ané%ftFt%P’dée ARy usPra APterrelnd 1%kl svice. Some

| Ry-aglive O%BHQQﬁf?ﬁcQB}fnéEhdcﬁﬂ Wifl €deattBkgNE-dlosis may include
treatnment painful and difficult, even to the point

|1§§§Eﬁté@1i9n FRBFre L% nERe i TP LI 1 Ds PR IR n?%eé%ﬂ%?&‘:t the

t QR IRNre.. FUHHIY n@ft HWE ey Nerddt d SroWTemset £6r StRéepatient
{ be acconpllshed by the placenent of bone graft

é@\&#?ebpaEllFﬁglQﬁlé&?rﬁ9¢%d§°oﬁxFF€§Hqﬁ;the patient

S%’r‘?ﬂ}s def QigidbRsSr ar @ il SOnkagWel YL YFEY X t @Gl Ngperative
atether to vertebrae on the convex curve side of t he

sPrRsedpator FRY | &d SeayCcaeser @RI 9HPF uEPRg Wi PaEReRt-  The

t 2a28letitt hl‘é?l ¥x§@9§éﬁéé Na P& S ot whdiPtHORrofs biRé implanted
convex sid he spine. The tether may include a

s@ﬁanﬂexhréadéwnwrb{ﬁﬁn ehasPef sTHeMd® i Hhe Fedspfremain in

h) Qeks at Fﬁ?gﬁgrﬁgréh%¥§£u§@r@@e %&J]@naﬁp'?l\é@@ %'odBeOEdj usted
e spine, or spinal staples, often nade of a shape

n@tf@lef aH-‘D?, aulidmpde t gnvasive surgeries may be required,
making the treatment painful and difficult, even to the point

of discouraging some patients with scoliosis from seeking
treatment.
Fusion of the spine in the corrected state rﬁay be
accomplished by the placement of bone graft between vertebrae.
Fusionless methods of treating spinal deformities are also
known involving attaching a tether to vertebrae on the convex
curve side of the spine. Deformities may be treated by using
the tether to selectively constrain growth in a portion of the
convex side of the spine. The tether may include a strand
threaded through channels defined in a set of blocks attached
to the vertebrae on the convex side of the spine, or spinal
staples, often made of a shape memory alloy, attached to
vertebrae, the staples spanning the intervertebral disc space.
Nonoperative methods also exist foxf_ treating spinal

deformities and may also be used when applicable.



vertebrae, the staples spanning the intervertebral
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devices for treating spinal deformties and other bone
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di'sadvant ages that are addresSed by the present

dighrnsier iz y aserarali shisesveatmgasmties, aned adelressed by
s : : = ihUres:
R S e e T
stitucioamealpsbegter ed inénatebedt erakiqve Trnt eened daidmyes, and
adaltq{gpg. i’o%fleme db?dl,pcsiulrlezi ! thg Srﬁét{i?&%h drfy t té%ruct:ural
description whichh fofl ows, an n part w e
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FIG .1 is a-Rosterior,view.of spihal  col umm .

il S B Rt A, e Hetindi fbins o

of the present HRIEFOBESERIPTIDN20FSTHESDRAWENGS si de

view of .a device distracting verte i n, accordance,

o o e TR es ShA At 45ts, O PBe) S1SPESEEIRLL become
| sappdrerit ¥irew of obaseabediibit of 8hel NPhigéquent detailed
accordance with the principles of the prgzﬁgt .

di RS TSRO Bregented ditteCoRBGF bt oBnd hotifreACCHPaNY1ng
a dasdiay usefnlcy th the inplant of FIG 3 ; FIG 5

is a plan view of one enbodi nent of a cat,ch_usef ul e
with t F&EGadht @ Boshegiox view of a spinal column utilizing

a device in accordance with the principles of the present

disclosure;

FIG. 2 is a schematic side view of a device distracting
vertebrae in accordance with the principles of the present
disclosure;

FIG. 3 is a front view of one embodiment of an implant
in accordance with the principles of the present disclosure;

FIG. 4 is a side view of one embodiment of a fastener
useful with the implant of FIG. 3; 7

FIG. 5 is a plan view of one embodiment of a catch useful
with the fastener of FIG. 4;

FIG. 6 is a side view of an embodiment of an implant and
a fastener with a receiver for allowing constrained movement

of the fastener;



FIG 6 is a side view of an enbodi nent of an i nplant
and a fastener with a receiver for allow ng

waonsiumdhed nmovenent of the fastener; Fl G 7 i BCHUS2005/038592
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break areg.f roak wi eweak- @W%yeﬁﬁ@ﬁdﬂﬁﬂéwﬂbﬁidﬁﬁxémﬁﬁdlment of
us wth a deg f of . the gresent di scl osure; FLG
i's ar??%fﬁ’eﬁ Barhrl aWIGRt 2rdarice hbbae eReseRp| %h?dosure«

FIG 9 FsGa forofd wui esyaft apiaddidf ol adktendtivke embodiment
emodLmnt implant; FIG 10 is a front view of another

al tBPhatt e embodi ment inplant in an extended

positi oRIGFI & {d &S PrddtONyi¥wewofah NgauiRLdRh10falternative
FIG. 10.in a conpressed position; FIG 12 is a front

vi WPRFimeRt,  tHR{2RF ¢ er nat i ve enbodi ment inplant; FIG

13 is apfeonto MiseW Pfom wddy Ufoaﬁbtﬁggoglf@%atf@é@ﬁbodlment
; FIG 14 is a break-away front view of another

entBRH #ht 1BfaREXHended Poglions is a front view of

one enbegiment of a pebhto¢igl 8f LHB! A FlQBtFlo@ plx%; 10 in a
FIG 16 is a front view of the portion of the inplant

ofC‘F‘F@eﬂ%eqer%\S%Wessed condition; FIG 17 is a

front view ofyangiheg ephodi Metel o2 PQrtiga el a
inplant. of FIG 13; FIG 18 is a front view LQP? é]ﬁ Blternative

pOPRPRFL BN E h’é“E’lﬁ)‘P'aht of FIG 17 in a conpressed

condi tipfg. Fh& 19 LS f%ofr{ton\trlé/wbveOfaﬁ/eadaQtélonal embodiment
addi tional enbodinment inplant in a contracte

poSTRI&RE/ FIG 20 is a front view of the i mpl ant of
FIG 19%id@. am ¢ %nQ§QaRQ§Wa¥0f‘roﬂ; erg\} 6 fhcttflﬁyeembodlment

vi ew of another alternative énbodi nent ant
2% 21y YrrkAOMmay view of a portion of a spi ne

includipgza P ufl Lty Qhe i PPLANLE’ one embodiment of a portlon

of an implant of FIG. 13;

FIG. 16 is a front view of the portion of the implant of
FIG. 15 in a compressed condition;

FIG. 17 is a front view of another embodiment of a
portion of an implant of FIG. 13;

FIG. 18 is a front view of the portion of the implant of
FIG. 17 in a compressed condition;

FIG. 19 is a front view of yet an additional embodiment
implant in a contracted position;

FIG. 20 is a front view of the implant of FIG. 19 in an
extended position;

FIG. 21 is a front view of another alternative embodiment
implant;

FIG. 22 is a break-away view of a portion of a spine
including a plurality of implants;

FIG. 23 is a break-away side view of a connection between
a plurality of implants;

FIG. 23a is a break-away front view of the connection

between a plurality of implants depicted in FIG. 23;



FIG 23 is a break-away side view of a connection
between a plurality of inplants; FIG 23a is a

wheeaks@vay front view of the connection betwepdr/as2005/038592
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principles in accordance wi_th the disclosure,

reference will now be M¥ent s
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be used to describe the same. 1t wl nevert hel ess
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further nodifications of the inventive features
i 19reaifEied anguage widd Beyusedi tpodafcupbei tag i tame of It will

”}?e\%f% {ssﬁ?ef uhﬁ%r@'t%%'doﬁﬂé% fis llrhi'éé{:ﬁéﬁdof the scope of

herein woul d nor mal y occur to one s
t Hehe eflésahosure aml RRoreBY pdssessiesh of Amhi salteratlons and

di qel Cmo Plcf&ﬁ?nfoé‘ﬁ' Qﬁéegﬁ%hpﬁ(}et Be 200RS Qf1 lystrated

t he di scl osure al ne Bef ore the pr esent evi ces an
netersian f amd ragut |a¢gilttamlarw/pdx10§mms @df dhe prdsiciples of

artﬁléjtt% %%?%%?%sage%%% a]tem ¢ edtté].upe WP@HS&BBEd normally

hat ure 1s not to'the particula
cordduuitat Porsskpi be@sin sthepselemdniaact i and isigip pegsession

h%@'ﬁh:ﬁé &%Mé gy ﬁ t(y]%e Q:ro% ‘?ﬂ%x%tde%tkﬁqp the scope of

material's may vary some
urtder sticeel asate tdle iead nology enployed hereln is

used f f{cﬂee Qlll‘lrepgl?gsggtdc? { s%’ doﬂlékh Hgafor treating bones

enbodi nent’s on sno In dto e lrmting

siarsd/ athessicupe dﬁfqmq@rﬁane cﬁmlaaﬁde agd |daseribed, it is

't'héBt Gs@%é(r&/ #é‘etﬁé’@e@ﬁfg §i 8 i‘BsQPg ?Q“h&@' §9f3ted to the
er eof . € publicationsS and o eren

metaart iatwsl aref eyorddi gurdtareeisn t prbesag besttdps and materials

ag:gf.k%g‘.lrloousnd e?}é‘f désf’cl:. S’ Eonfl ur2%£’68¥' d?rocess steps, and

onal regar i 'ng PY ractice
materials may vary somewhat. It is also to be understood that

the terminology employed herein is used for the purpose of
describing particular embodiments only and is not intended to
be limiting since the scope of the present disclosure will be
limited only by the appended claims and equivalents thereof.

The publications and other reference materials referred
to herein to describe the background of the disclosure, and
to provide additional detail regarding its practice, are
hereby incorporated by reference herein in their entireties,
with the following exception: In the event that any portion
of said reference materials is inconsistent with this
application, this application supercedes said reference

materials. The reference materials discussed herein are



hereby incorporated by reference herein in their
entireties, wth the follow ng exception: In the event
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" efariwsiseg, ' Eeobadlngs 'udaderienimg,the terms “comprising,”
“gharacterized,

W and gy tical equival epts
th d ncFéQF@éangopg‘%]%{ elre}%reéi ﬁﬁat %d grammatical
e*ﬁiiﬂkakﬂﬂhéluw@ﬂepfuareciheuueieee@rSQp&n+undEﬂiterms that do

S}{!ﬁpse&g used {;ﬁ ei n, thenptr(r%e ﬁadu%namd%ﬁﬁonnect |h%rg1 steps.

bet weemnd \A@erdahES“ellﬁ V\bhéf‘pmﬁ%@a‘rd}mamyc kmmrmateabn" shall be

to ether et.the art still be_al
6413%‘{5?&1%& rd ‘Z\%%%%‘d“ﬂ%r%? ‘”e?ﬂet‘”" parts

pfirnlas,ga i'donsid ap:m?b rmb/ﬁglﬁ@t Sﬂﬂ@dﬁl tbgethest anddykte the parts
i ncl ude nent. .0 object with respect to another

OB 5 i1 I R RS JShiSKS: & 4Py HEBPaGt (5P A PEReT
g 0 a prp@ﬂﬁd“l’i’é&é%lﬁﬂmm{e @hﬁﬁ@\éel*&@hslt&aanw tiovem@nt ” shall
i.mensi on use in, the ter exc rS|on".
b@%m%ﬁeaapﬁtl e fieYEaent %M lp*-f}nrespect to
| Rfldtdidyd chyanteneNtwaWhahd aederrelt Qs fligtadmean inhibited
position or axis, such as novenent allowed by a s

r
néfberd  REYeRSteTIdnesk | BROPRAt PRy TRYCBEosciT G%tlc"ﬂar
orgigddiy it i ng. As used herein, the term"di stract "

shal I be construed broadly to |r3‘cl ude separ 5_‘% %r
draw, PREHSest hantdm $&e Sezd JfEcusean’i ghall be construed

digRsdd Bn hJ1ed anpbiemhentUsh @ﬁpdf&”1ihcluding a movement .
outward and back or from a mean position or axis:\such as
movement allowed by a spring member, as well as motion that
may not be oscillating or alternating.

As used herein, the term “distract” shall be construed
broadly to include separate or draw, push, or otherwise force
one object in a direction away from another, such as when a
force is applied to vertebral bodies in a direction that may
cause them to separate or reduce the pressure of contact
between the bodies, even if the bodies remain in contact.

Referring now to FIG. 1, a posterior view is shown of a
spine 10 having a plurality of vertebrae 12. The spine 10 may

have an abnormal lateral curvature, commonly referred to as



force is applied to vertebral bodies in a direction
that nmay cause themto separate or reduce the pressure
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ACEh e SRR o eifndt: 06 FBF P bAS Th Tincana gygocelerate
14kdldthel squrdiet H Comayhé efdontéQvacsedier atecskehetreby assist in
growm h qn the concave side 14 to thggfb%lass'st in

S

st YRR S (TR0 01t BRIV e be understood, as

urdie¥aisxsll Mmerdi iISSedbadeR, f WHat behewddvialed hand methods
de,ic%%tan net hods di&close herein nay be used to
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tr hexeist manbe 18Rd FR HkrAt iYmigh spinal conditions

scial | a8dstivht Bon ddie iseNps OFi¢Wen PtReeRcoPesCbPSHRE. present
Ng{eover, t he princigles of the present ?isclosure may
bSARTITEF 10 t MEAFSOYREr bbRE OPTEBREPLFRe Bort thifs Present

Ord iR fr N Gla@Sis@ch el Bz t Ho Sprege Behekr bBaenew ne like
FIG 3, a front view of one enbodi pent of the inplant

1@ NPT FREReHTT A APIAGIAGRT JHEh FBIRG - end

porti orReAE@Nitha rfRe Y rrel PO td Grodd vER& Iff YneeREhbodiment
pgg%lon 20 niy Include a first receiver 21 for )
r &fei Viig BPF a8 erddr P, ShaWRhowd PR dMRdandy | 18 | fay| gnclude a

4 £idr AdPgoitdiod ITEaRNe RAAIN 2 Pord iR t28hr aThe first
or other bone or menber.. The second end portion 22 nay

i FALROEE 1% wrfh Mase dinrdiudes & il nséc deFetyer Rastefereceiving

24 1o MG 2lshe ame 6BBWNCREsPOE168R1 21 A OF Bo VS | &)Y &ittach the
or_other bone or nenber. The first receiver 21 and the
sdddith RREIRIFL TN ) e RoVEFEHEPEA 8% BpBRFNEONENOr member.

e BRI L8d FbEIBAIIY Ry ihbeulbkr 8t s&8688VEEc@iver 23 for

Eﬂ?iéé?iing a fastener 24 to attach the second end portion 22
to a vertebra or other bone or member. The first receiver 21
and the second receiver 22 may be configured as openings in
the implant 18. Alternatively, the first receiver 21 and the
second receiver 22 may have different configurations, such as
hooks, or partially spherical members, fér example.

The implant 18 may also include an expander portion 26
between the first end portion 20 and the second end portion
22. The expander portion 26 may be configured to provide a
distraction force to move the first end portion 20 away from

the second end portion 22 in a manner as discussed more fully
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astener 24 nma ude va s ot her suitable es

oA D, Y Tl PR suiaBlE BkBER B, FAStEpeYBS®including

S@Itﬁ\pﬂegf,OhaEXﬁmmsj o BdlrégsSCf@m&;taanplmg, arhﬂaxﬂlng screws
ith.a dianmeter th be the same as at e

CRATIG A YOEDt o LRSI St | DAY oPeLfific Same as, or

f gzleamer. dien head 3am@yer| SF |ﬂhéudmxaeagieabvpoﬁﬁlbnr of the
ceiving a cabch 34, ag shown |

FI G .. for
RFCENTENg t REShdRA%0 Wlﬂﬁ%1?ﬂ%°ré&§hﬁ¥% 31979gve 32 for
toﬁécéﬁb@dlig”f&nbaﬁf:ht be, cas céh&gnrmy HI®| Bde farCmaintagning the
at nay e sSn or pressed into posiftion, t her

B A Te, et o AT 2hn OPeoRPBaTineDe of the
fsl&alt@,@tﬂ; Bﬁgﬁaf'nﬂsﬁcIWe ke wtd?rr g?dggtuaenmaﬁaldsmarggdu lrepressed

ast ener reover . be understood t t
cAER E@Sﬁfﬁfroﬁavé‘*%"rl?%§ #ﬁbﬁéﬁt Ogu ﬁ%b‘?aet‘:h%‘* may include
Canfiughi-abiOBRalsB@He A tHOS EnBKidd Q(ﬂlriefadahﬁyabhgageable with

Al so, other enbodi ments may include er achi n
mé&¥%arfiathe ot %‘{tacﬂPﬁSOY%’é f &St gl?t‘bn $ESLOSd that the

| Rl 348 mdyt Nadé @&ri@ﬁj@féiﬂﬂéiréﬂ‘ﬂ@t sﬁb@afblésbonflguratlons
recei ver 21 and the second receiver

ma
r &8 ta qhess skiddrd off oft ?rﬁ??ast%ﬁﬁ ZﬁtﬁFﬁ § ddiments
eW'FﬁBiudét Jrarst Qaﬁa@fuhﬁe mechanisms for attaching the

fastener 24 to the implant 18.

It will be understood that the first receiver 21 and the
second receiver 23 may be sized to receive at least a portion
of the fastener 24. In one embodiment, at least one of the
first receiver 21 and the second receiver 23 may be configured
to provide an excursion to allow a predetermined amount of
movement of the fastener 24 with respect to the implant 18.
For example, as shown most clearly in FIG. 6, one embodiment
of the receiver 21, 23 may provide an excursion to allow
movement of the fastener 24 through an angle a of up to 20
degrees. Another embodiment of the receiver may be configured

to allow movement of the fastener 24 through an angle o of



first receiver 21 and the second receiver 23 nmay be
configured to provide an excursion to allow a
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rough an angl e .a of appr oxi mat
Al 5o DECHREETE: G6d A ASFE At A H by pepeditied angle o
Cﬁaﬁzlt %Bée?%f( Dowéd OV\‘.c?n)pthithTe S int abbctaum‘s\lemantoangbeommodate
awthin e scope_of t resent disclo
tﬁaé’@l&’é@@ﬂicb@éfoﬁ’&he Ful ?’fplpr?ttll?é“tt'abtloe %ow £8£ A8 natural
x@%%gﬁ%hfﬁhekgéfhaﬁh@nQSrEébWHEhIana spepiéivedtangl eeduce the
y be allowed to provide an exgcursion to acco ate
ORFerLen OlofBRER GRAT HER DA ML Lo0sTh hIFyF SEyEners 24 or
Natdgdl PREENpOE: detayeent hempeahebr ag, andlotr@qsvre&venallowing
or reduce the transfer of force thaéL may, tend t

| seyemenfe Ghasihetastaner bt eBRYt S\‘?erlt"%?oaee o'i’he ease with

i W?lii%‘?lt i@ geMice ¥l coabllewthg ARpeERAt 1Gf tbhehe vertebrae or
fastener 24 may al so i nprove the ease

s@tesndenm BOURLENEhe |TRIISHILORAD %’Ntt t\l?gr t“Jé)o fpery of the

otdhel HRIG BAr HaQNprebent! thet iaplahtt he fRvanBeingf installed
the fasteners 24 °may prevent the inplant 18 from

i rocalbegelyoangosay yPEAERNa RS BREEfe © 8¢z imp1ant
gg\ée@{g f%fsgerh%rlgr@hlant 18 and fasteners 24 . A joint

as shown in FIG 6 , such as a convex or. rounded
menber A niPumE ngSa M IIVRYLIPNEES, & eePeChsBRed cGPIVEX OF

beay, bi 1 ROl 381k RBVRBNe EPI E:) bph 1
prO\}ilrg&éivmt |en %)r as :t)lg“?t of theere%eT%?ﬁgl ezd?’fay Bherica

albeswimsuenem af hiePalan egOnnELtEiom régﬁec?xiugpieﬁe may be
ml;mlerrent of tﬁ?u#%f]t agopiBY BE GRS L& d® @110213 to allow

ast ener 24 t hrough vari ous ranges
mammm%sth©r§$%ﬁen¢¥e% otiBRdrBRPERS] 5R, ther mPlant 18.

g %-Rrge 401 AL 23 TBYoh PELUHEG AR PPENIHE tR¥vement of the
passm e fastener 24 therethrough. It will be

untheststiond 24h AhravghovRzioygi rapges; of Mot R F4dhiasy torsion,
m)fllle J{Brig;nc{ he fARLRREr 84 WikbRpiespeshetfoife 25 may include

an opening for passing the fastener 24 therethrough. It will
be understood that any other suitable joint for allowing
movement of the fastener 24 with respect to the implant 18 may
be used with some embodiments within the scope of the present
disclosure, including joints that may be integral with a
fastener or joints that may be removable attachable to a
fastener.

It will also be understood that the receiver 21, 23 may
be configured to constrain the fastener 24 from moving beyond
a predetermined point, such that unlimited movement of the
fastener 24 may not be possible. For example, the receivers

21, 23 may include a stop 27 for preventing the fastener 24



be used wth sonme enbodi ments within the scope of the
present disclosure, including joints that nmay be
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retlmmbdcer:atg aedyadrice at paatfiasfamepositionl.| Theostep 27 may be

erst ood that .the recelyer 21 23 be. ¢ nf
LA oy g 1 Bl BESEYER1BR R el R8N 1 4 €F Gy other
preadistase skt 1¥m mmmztnhailngﬂmdvdn&dm’rmzfertﬂrﬁ f[a‘stener 24.

the fastener 0SS

ocel oot S SRl Ak  PEnR el ud % 03 TReE bd Moneigured
trm.xcfrasttejwh 2akr opaﬂongabefmm 3qfar theu: lﬁecelvers 21, 23
posi tion. . The 27 ma ned as, a wa or

TR O, Gt LRRGFARE 45 19 By vadies S8, prahFaton to allow
W&m@%&g\tfe@bﬂ Imh t iteg rﬁ@wemtrmgf@fggt hehé agt_iaejtercfxﬁlhr | angle 6.
one e | the recelvers m C |

sfeFF? : BRE i BHFGErO g Yhe FeFﬂéV?E% Eiergg T‘% e larger
amaifarﬁé‘tﬁéf asft el hhah IOWHEE S it edetirsl @d provide

to all]ow the fasten 24 to vethrouhth
pet tqlcﬁ,ﬂ%n%g‘?r'-é‘:fq el'l%ctd’}em%t}ﬁ ngy 2 Agowed to move

I egge Viga st 2dul Z8 ABY18e0| awBelet Baing &b@@tx@ﬁn@ﬁi tf&@m moving
head 30_of the fastener 24 to provide a clear ang‘g g
gmbo 1ment

t RRYIRE FRSt &t shiedy IR | Bued ™t ATVRET h

ParddLiders ang) 29 mapvhidEl LRl Rhgeansd o fl%irélréﬁnopenlngs 35,
novi ng_beyond the particular angle g . .In anpth ,
erfdd SREMR, TORE 1 GHERRIYs 23 the nayrFﬁePu &E’@r gmplant 33

orgdyevel &4 Qaemlrms BD, tdS shown st falseahbr Izm tf8 move the
portion of the | ant 33 deplcted in FIG

al PN Fel 3 st €28 10 e thepals c&%%e%‘?éi g that the

| teh# 1 glEatsler St OpHe t Baktbherconf ngyr 8kl eonpfattile with the
fastener 24 may be conpatible with the_configuration

of CQIMel g\eRl 1 oD 1the 3T ege EMabP e2 L ondBr APn&dFaRd Fe St rained

Of nd Pind RSt SN 19 2fad Qe RErdl 24 Adli Ssugsi on of the
expander portion 26 wll now be provided wth

ref er erfeedi§cPpEion of ¢ thp| Ie%@%%erlé‘%%ﬁo?hgts tWigll now be

exPARAtie PUld P Fe2B fR:DRoPERYI ded iR M@!’L!LOHé understood that
different configurations as discussed bel ow. One

entkrli SAPANGRT (PR EiQramernyioRe @rosidad) imofarieus different
holdom ghle&ﬁ’fog’g Q8 NeRYddPLbOf o he iomd a@ﬁbé@lméﬁg of the

a rod on an opposing portion of the inplant_ 18.
r RXPENGRY PErEéeri vébieay ninpkudeecaydiollow sleeve 36 on one

portion of the implant 18, and a rod 38 on an opposing portlon

he

of the implant 18. The rod 38 may be receivable in the sleeve
36 and moveable with respect to the sleeve 36. A spring 40
may also be located within the sleeve 36 to provide a damping
or biasing force in the direction of arrow 41, to push the
first end portion 20 away from the second end portion 22, and
to absorb compressive forces exerted on the implant 18. It
will be understood that the spring 40 may include a coiled
member or the spring 40 may be formed in any other manner
known to those skilled in the art. One embodiment of the
spring 40 may be configured to abut with an end of the rod 38

and an interior end of the sleeve 36. The sleeve 36 may hold



36 and noveable with respect to the sleeve 36. A
spring 40 may al so be located within the sleeve 36 to
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A ands AT R aridun. af Préftnt Mhtigurations
enpogh IR Nthdfsddise SPF | tlge 4drd@Bndaitiogured to abut

with an_end of the_ rod 38 and an integior end of th

sl eeve BB PRECHOLD BB G RSP heCSpiiftsy FBF1RY %0 may be

Pl SCFe Al WaddensURBOaé s { P&d theefiidg. 4@or] éanpne it will
al so be_understood that npre_than, one spring

40
useRl PRAFREPRP| BRRE 18, CahdeehEPTERS £Pr FRYs & qgérs maximum

at t gehe dyre @ﬁéagﬁﬁﬂngnwa&boua Qi ffﬁﬁllﬁymcompressed position,
configurations within the scope of the

resen
diweerRas e2 e Ls(SRAIIY aR8 SiEEHSEER gﬁoq%e%%wn&elowr may

40, &BYh bet sehRGdigfhinP asSkONa § he hde Hgreithd I e8h8R8E - 1E@r resting
exanple, it wll be understood that a coiled spring 4

MegOF EREPN i t ORRLGTRAAFBRRe Ahdha FPLHT i 4Ry LS rFOan igured

fud Yo f&@cﬁ@sé@ﬂs@%'éf Qs IWIRI RS Fd@df . SHdwilrer@Sit will be
dlscussed nore fully below, may reach its maxi num

f MR BBL R Y kger ERERBY 49 MRS AENSHEREnto@EOVide any
enbopi JETE Pér&@ew§9f1hﬂgtﬂg %M?Qeo‘fo'ﬁﬁ'ﬂeglﬁr%@etxﬁ dlsclosure

provi de 40-6 distraction force. However it wl|l
be undelé%t@bhlthat upfersppPigthet nhrenrexpemciegu Ry tign 26, in

provi d\?a?al'%é lér&k%?iﬁnérﬁfé%s"‘ﬁ&@b‘i‘o&@@ 8628¢n0f rbheexample, may
present disclosure. It will be understood that the

ex@cam@r sgeendoRXgBrsiAn t 5n \agdidusre ool aepguEgion provided
| e3gd Pffgtnd:éﬁlx@&a”ﬁhe'ar{%xf Of A RRHY receiver 23.

exc rsion, 1n addition to the excursion provided by
t ac¢ordingby eithe SXPATIHOPOXRA CSe@6nHaY e bl 9¥r£og additional

A (?Qt}?rh%rgtll,ybeﬁ\bgeﬁxﬂgﬂgwéofe%Bhgna%@agﬁ¥dalt'o°\ﬂhfe°r1mplant 18.

nmovenent one portions attached
the i nplarwil by tunﬁemstbv@dm@ém:b@dsmae tROXPViRg patients

appg%g#! ta' ete gRYa P&ﬁﬁa@ef 1em‘m‘P ear per segment,

el’y 17 nm per per se xanpl e
Actor deng‘k\gle at Agapprénngﬂefq uigr itrgagmengp Ir@MU1I8Ln9 an implant

?gi ¥eg0. LU, ad],8cgRl 2 580FERL bR TRYL! G WUk &S years to

complete may initially require a spring 40 that allows 3-4 mm
of movement, for example. However, a spring 40 allowing 4-6
mm of movement may be selected to compensate for the growth
of the vertebrae during the treatment period. It will be
‘understood that various different treatment periods may be
used within the scope of the present disclosure. Moreover,
the spring 40 may be sized to extend far enough to maintain
a pushing force without becoming a tether and thereby
providing a pulling force between the vertebrae or bone
portions. Accordingly, one embodiment of the present

disclosure may include a spring 40 that may be configured for

10



conplete may initially require a spring 40 that allows
3-4 mmo f novenent, for exanple. However, a spring 40
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treatnment, period. |t will be understood that i ous

0iF ERAR LS r ERETRNTO pBFI SHESHES BE B8y SHAd 1 Also. the

seeimf 4dendyesensidedctosprevifier adequatehéospei hg prevent
zed to extend far enough.to ip‘%’? Dv@sleeve 36.

40 may be si

pUdif r@ocfo?r%ef‘w?ﬁ"{‘h}a%?t%‘%% ARt 2t ERHR “HRd reby

provi digige agBddimhtd GTahetaprand o wayt elatadeorconnected to
bone portions. Accordingl one enbodi t. of th .

pridies MRS d8UPE by LPREEURRS oS8 THE APThA® i i rst end
CPHHAWE S O YDA dnpUantunddi s eséporatedisidiatdmre from the
force without allowing a_tensile forc% to _be created

| [PRIRA% FhGOREION 26, OF HIS G0 Any hE SPEERSLE0 may not

PrYi denadefsat @ f GHEEL t enpr evigrit tédedr pdr88ohr @0 toward the
bottom ng out wi thin the hall ownﬁjl eeve

36. ,
erARRATHE RN POERA 08P ng A Saf Gfilﬂl?ngﬁ’nﬁg;‘?]éﬁ $pring 40 may

t hse | At 2dthed B ONLBL lLigpihnenecend 19ueha th@hsBbet f8rce in the
first end portion 20 of the ingl ant 18 is separated a
disRBRS 44 5M Ofe CT885/E eRYtpERE| BRX 2290t 0 tTHRY ﬁh%l%ﬁﬁed so as

180 I SRIdO S 4L Goke ek BAaGd eriidted &1 the spring
first  end portion 20 toward the second _end portion 22.

Ct4fe rdwiinsgli tRImal APSTRL AP nPUEimghsd anich&F e spring

t IR}t chbarabhewgatbedsive dPRCeetReheoSproPidét pulling
to be created, bat the spring 40 may be sized so as to
priereridoer vestsi tke FREE®FM being created in the

Spring gl dWdidih AR SPerald OnmfI R ao@Menife present
of the spring 40 may be configured to serve as a
t edheelosure cweiaaBouinghifs & @eafeime & tacket 39, as shown

verd e&’éé\ged Sibadiprant Pfcdhe-idPlant kdiofa tdirtion of the
present disclosure may al so include a coating or : .
j abweta®y, 18s shBwh DACkashe® |Mapwsben fquyed ebyepynguitable

atmétg&s#af, p%ﬂél?oe{]soésécbfyé BHe 1& 1 1H&d acdeeta I -block co-
may be Torned of any suitable material, such as a

pabylythet estech sis ipDky StrTenelipBhmIteER te s{RFrPEO) , for
ase;%}%fé}’rSPe%EHQLV%Qi%FeESb%bdﬁaé_B%iBEQ) "I‘_l'lfeorjacket 39 may
exanpl®, or other Tnert tabric material. The jacket 39
nelye belplcackedazpvndd the iimplamt 188t &Pr ®¥eyensof poft tissue

tifﬁ&?owth, and to contain wear debris that may be generated by
the implant 18. The jacket 39 may be fixed or removably
joined with the implant 18 by sutures or any other suitable
attachment mechanism known in the art. '

It will be understood that the implant 18 and the
fagteners 24 may be made of any suitable material known to
those skilled in the art within the scope of the present
disclosure. One embodiment of the implant 18 and the
fasteners 24 may be made of, or include, a material that may
be visible for inspection after being implanted into a body,

such as a radiolucent material, for example.

11



ingrowth, and to contain wear debris that may be
generated by the inplant 18. The jacket 39 nay be

wa 20oed4op3 r enovably joined with the inplant 18rPbpus2005/038592
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s Wbl su TR Qils”ﬁuégga/wm tﬂﬂmmy laddIddie eawodlments of
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r di scl osure.
o L B d L H S EAE S HaRE L EFs JEFESLY SHarRlgry Of the
bgdmin 1 . QibddiGidites dfmaield aldildalogmme be ivicdiiditg  that
for.inspection after being inplanted into a body, such
ast Bl ysidiafief et Fhierfal, for exanple. Reference will

now to yedgiip 5 Gapﬁré@lgﬁé&rtHStthé' heteahhteve embodiment
enbodi nent of_ the present disclosure. As previously

digf ushedisaopie eht 1YySEraesdstd ERBodPnBAYs Coftfe many of

diged Qi drihidsih@ledeperancate iREFEEY . eXePAdd Yordfy the new
the possi bl e enbodi nents of the di sclosure i ncl udi ng

{ ot A 1 RRNOT R TUETSS QVilY 9P 56 Nfsh e M@ty succinctly
F%EI iden a&ﬁérf‘é‘éﬂ:ﬂz_ee@mﬁgéﬁeE&me wibg ghé(:'e%@ﬁ@ments of the

stratedln FI G may contain many of the sane
stdmmWa eﬁ%é%ﬁfﬁ%'cﬁd mIFIREG. 187 and only the new

or di ffﬁ;d’?m 8St EYQEBE%ﬁt%' | 5 bee &3l aivaed thmJ&ﬁ alternatlve

succinctly explain the features whi ch conme with
e dime Rt oimphéna»séndseaéeril asti&-ed The Fmplent 18a may

Inaf?())dﬁjn%énlt 3t r?;( Sndet ! PYred ana%&{fﬁﬁ@édv%o rovide a

I ndircated at 18a. The T npl ant a
rm@astrvcm@eorarf@sqaarh%ﬁ popti on Peaf ceprinar toAccordlngly.

Prayd de, r%!lltc't @gtﬂn f)Qr FSrmédaafsl gt oﬁ% qak eSerrh'E%ry member

42a. Acc ngly, ant 18a may orned as a
onchplle@ensmmat afyrﬁ'enmeammd%g,a $¢¢<§%dré’@§|a}éﬁer 23a and

@){pac‘r?&gpgpé[tgtgféﬂq%gsa ﬂ?ggur ed%&?ﬂlﬁ&;\rﬁt rllna%ﬁfbe Wfigured

Sprin a may be con
prm i beovbdasat éoweliépacs@ raes) Uk @ eﬁe@’écacéﬁﬁﬁ@dmuned to

¢ u%t:éf]ée}wl&ﬁ ﬁcg} > L] \ﬁetr 18l \AMH:ngePndggs&PPP Bd'@nderstood

od| ment ants
prmadecfumltthexanglnanbetwe b@l’d@i@dmembopglpl@sits 18b may be

%8\% (gav nté}t a%qpﬂgggggtogfbéxp&s '619'1%%31,8%388&%&8(1 in the
embodiment of the implant 18b shown in FIG. 9 having two bends
or loops. Moreover, other embodiments may be formed with
different shaped expander portions, such as angled linear
segments, polygonal shapes, or any other suitable shape.

Referfing now to FIGS. 10 and 11, an additional
alternative embodiment of the present disclosure is shown.
As previously discussed, the presently disclosed embodiments
of the disclosure illustrated herein are -merely exemplary of
the possible embodiments of the disclosure, including that
illustrated in FIGS. 10 and 11.

It will be appreciated that the alternative embodiment
of the disclosure illustrated in FIGS. 10 and 11 may contain

many of the same structures represented in FIGS. 1-9 and only
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or | oops. Moreover, other enbodi nents may be forned
with different shaped expander portions, such as
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the alternative e i ment .o e disclagsure
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SURANARTA R pt 2F MRl Fehidfr ] wf%ﬁfeweo 1fSena3 that may

e didntgdfed e destlaunatddaisty atred iddrith@@teld position,
and 11. FIG 10 illustrates a fraont view, of

an
al3er$RRYR el BnBaEr miht | THCaeSHIHERGH &f athdglegpn43 in the

anedidAtedt Rsd i dh  JiheidPhanmalBerditd Rel Wi®ahsion force
| eaf spri ng%%ZC extending fromthe first end portion

20 (e e CHRRS & NEEPBFY Fon? DO AN TRe SR ESF L PRI AYay2drom the

MeYedditd UHEc@iPeH! 8bitt WOfsHAES ¥y that afepwda4. It will be
configured to deflect |ateral Izy in a contracted
cr

po¥IdS IR o} tw e andng £ZoTmay &8 (formep 6 @Ry suitable

| e@s h3id 1 dihe ﬁthb@cb%ﬁfﬁgﬁkan%dﬁhéaéaalﬂoﬂaﬁroflle to be
create an expansi on force to nove the first recelver

2meqsiveedy e i NEREA f9RAAS he second receiver 23c
as showe i 1&g AW ¢4. Pic W hb bgnhungded st aoghi hali ternative

the spring 42c Tay be forned of "any suitable material
arﬂjnbm%/lwrc@ﬁ itder BFesenkadesglPsurer b8 $lown. pds previously

dd), a E}Q@f'ﬁﬁéséﬁéfﬁ Bfééi&é@& ne%&alﬁéﬁtsﬂof the
an ad Itional alternafive enbodi nent of the present

duw@sﬁ@ﬁ\emsléh@whrap@dprl@n%l Jreli Beysdyd exgplary of the
| | s r at el %ﬁ%rﬁé@o%ﬂ?%ﬁe Ofdﬁé@d&&@ OSUf1uding that

eln are merely exenplary of
poisshus tratrgsb dimdilt&- of2 ¢ he d| scl osure, incl ud| ng t hat

'||UStrngWhif ﬁ%ﬁ%%%%ﬁ%%%tﬁﬁlkhgg @H@rQQEQE%%tH@%tembodiment

the alternative e
of the disclosure illustrated in FIG. 12 may contain many of

the same structures represented in FIGS. 1-11 and only the new
or different structures will be explained to most succinctly
explain the features which come with the embodiments of the
disclosure illustrated in FIG. 12.

FIG. 12 1illustrates a front view of an alternative
embodiment implant, indicated at 18d. The implant 18d may
include a reservoir 46 for containing a material such as a
hydrophilic gel. The hydrophilic gel may include a substance
known in the art for imbibing fluid and expanding to thereby
provide a distraction force to move the first end portion 20d
of the implant 18d away from the second end portion 22 of the

implant 18d. The implant 18d may include one or more ports
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of the disclosure illustrated in FIG 12 may contain
many of the same structures represented in FIGS. 1-11
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osure [ Ius3trated in FIG 13
rmy COrRIA n ma;llmfstiﬂweeams fytomitic miress aofe pinetdietred liternative

oy el B PR ChH UL ST R 160 may

faatannﬂie V\bmclexrpamdem tgotthiorenPedi neniits iyt be formed of an
sjflosﬂisurelllust rated.in FI G, .13. FI 13|I ustrate

1S, MR B ot T &1 SE & pr example.  The
[ rq)&p?m*tden mebircdiced 26k h8g. bd hBotmed anf d%nﬁ@&deﬂﬂimdﬁterlal
NS RHAISLBRERLEN 22 LURL B Be,(OLIPCe o2 o muncipie
exeagdeialhe simanal@reqopaﬁdeﬁ géettaysbestohawdnal reinforcing
ho ernlea ‘& fnat eprrov1d1ng additional strength or elasticity in
particular areas of the expander portion 26e. It will be
understood that the implant 18e may be formed in a compact
configuration without any moving parts.

A cap 50 may be placed on one or both of the first end
portion 20e and the second end portion 22e. The cap 50 may
include a hollow space for receiving a portion of the expander
portion 26e. One embodiment of the cap 50 .may be formed in
an approximate “trumpet flare” configuration. Moreover, the
cap 50 may be formed of any suitable material, such as
titanium, within the scope of the present disclosure. One

embodiment of the implant 18e, may include a flexible sleeve
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or the expander portion 26e may be forned of nultiple
materi als, such as expander portions 26e having
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portlon elsina re mever
unvemmmﬂ tsHatesshe dhgardpandert pont 26e m@r Thegyy éoe compressed

ous S %h&@fcfzéﬂu{)?t Eggrw§g§a8?§1pggggge% trlhflgl.ltrlg?tlon for
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bel ng [ nsttocf Ilq-'t %e\%gé%cg%@r%gﬁ:te oﬁgsr}fl %lhjzeﬁte; ggtf?erStOOd that.

prape eniteglioferithefexpendeplport L8a B6e bayfcause duh that the

exﬁ?s[peer{e é)riéieor}ng}? be secured to the implant 18e without any
allowable play, since the inherent elasticity of the expander
portion 26e may accommodate movement of the fasteners 24e in-
torsion, side bending and flexion/extension.

As shown in FIG. 14, an additional alternative embodiment
implant 18f may be provided having a snap-fit cap 54. The
expander portion 26f may include a snap-fit portion 56, such
as a bulbous end, which may be configured to deflect or
contract to snap-fit into a corresponding shape within the
snap-fit cap 54. Accordingly, the cap 54 may be easily joined
with the expander portion 26f. It will be understood that the

snap fit portion 56 and snap-fit cap 54 may be formed in any
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create a distraction force as the expander portion 26e
tries to nove to its relaxed position. It will be
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osure.” A's shown 16, an expander
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di $04 a‘_spogs faot}g% g,&% portion 26g.

A s 'shown e exp ortlon 269 may

form anIieIWlbllb%I u@deeggoecﬁabb@t n’egﬁeﬂac‘hhén 58 may be formed
Cocgrpr ?I e%[)% %éei‘fgicagﬁg Pﬁeaéﬁrggﬁagglehx@ BtGstrands 59

e expahder portion
exmm;ndmf f;m:mted)n.rQagynaylt;@hbeeg@nfgglarabmued Mgppreover, other

SR gaheRneney, The SaGhet 3B TRy, boncbendsl 058Rdu: serancs
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wi ¢ Hitie meanmﬁm khshabsteﬂee]nhoﬁemeﬁas mayhé expands] portion
of ghs 9 SeDEfE pg cal or egg shaped in a relaxed condition.
The expander portion 26h may include one or more fenestrations
62. The fenestrations 62 may be shaped and positioned to
allow the expander portion 26h to compress more easily to a
specified point, when a compressive force is applied to the
expander portion 26h as indicated by arrows 64 in FIG. 18.
Once the fenestrations 62 have collapsed to the point where
a gap in the expander portion 26h has been eliminated, as
shown in FIG. 18, the force required to further compress the
expander portion 26h may increase. Accordingly, the

distraction force provided by the expander portion 26h may not
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sheet nenber. Referring nowto FIGS. 17 and 18, an
addi tional enbodi nent expander portion 26h is
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altern odi nent _of esen Iosure '
S houn i G ETT8S ABPhe 1l BhER S Phel - Eeiitd ve® embodiment
di@ﬁlmoaﬂmlnhmtﬂhisﬁﬂw@ﬁ sidl Gengs. i1d watd #edhay contain
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of the disclosure illustrated in FIGS. 19 and 20.

FIG. 19 illustrates a front view of an alternative
embodiment implant 18i in a contracted position. The implant
18i may include an expander portion 26i that may include a
slider 66 and a housing 68. The housing 68 may define a
space, slot, or groove for receiving the slider 66. The
slider 66 may be movable with respect to the housing 68, as
illustrated by the contracted view of the implant 18i shown
in FIG. 19, as compared to an extended view of the implant 18i
shown in FIG. 20.

The implant 18i may include a cam 70 that 'may be
rotatably attached to the slider 66 by a pivot 72. The pivot
72 may be joined with the slider 66 such that the pivot 72 may
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many of the sane structures represented in FIGS. 1-18
and only the new or different structures will be
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per t rface th a '
PPAIE SR B UEE, e 008! el Mo ence ana
ammﬂﬁﬂgumanaods maYIbbeuﬂm&rS®opdothetamﬁianraction force

SRE 1 ] 4 Y o PLESS B0US Ll e BT L IBL AL UL f ACRTBover, one

e Ttam caise cam o rotate abou
membodﬁheﬂmeoﬁanhéoumplanux)mamtaey'ﬂhe edgeid8dofvith stops

t he housi ng 68. such _that, rotatjion_of the,c y
Pl AR v el o fos ot BIG AR e axt w0

pdsirnitorishauvenen®l Gf 2Be blidek| 66¢ ondes ghwmdenthathe slider

SO S T e b b o BT S ot r act ] on

force \mdflerrire mmzpet@f RI® peesend ﬁmitoswiew of another

\OLEOSHa A0 SIROHIE JSEILHE B8R A B e snprant 16

t hese Hkdludsl & nrébehattsdohaving one or more seats 81 formed
in a perimeter thereof at different heights. The ratchet 80
may be rotatably attached to a bone or vertebra 12 through a
first connector 82. The first connector 82 may include a
fastener such as a screw, nail or pin, for example, for
attaching the ratchet 80 to the vertebra 12.

A second connector 83 may also be connected to an
opposing bone or vertebra 12. The second connector 83 may
also be formed as a screw, nail, pin, or other such construct,
for being received in a bone and being supported in a seat 81
of the ratchet 80. A biasing member 84 may be provided for
providing a distraction force to the ratchet 80 by pushing the
ratchet 80. The biasing member 84 may be rotatably attached
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limt the novenent of the slider 66, or to prevent the
slider 66 fromseparating fromthe housing 68.
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limit movement of one vertebra away from another.

Referring to FIG. 22, a break-away view is shown of a
spine treated with a plurality of implants 18. It will be
understood that the implants 18 may be arranged in an end to
end configuration to span multiple segments. Accordingly, any
number of implants 18 may be used to treat a bone or spine.
Moreover, it will be understood that a single implant 18 may
be sized to span multiple segments of a bone or vertebrae
within the scope of the present disclosure. Thus, the
implants 18 may be versatile such that the principles of the
present disclosure may be used in various different

configurations.
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be supported in a higher seat 81. It will be
under st ood that one enbodi nent of the inplant 18, as
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configurations. Referring to FIG 23, a break-away sid
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viEowmed shovike dfmpl ardrfh et -onThet YRERT £ % Miva
}?Eé?@k% 18K, tiix%dﬂﬂlgl:g énfl rtalsh Pobki thd0khef second end

I mpl ant k, and a second end portion 22k of a
spootdonnBRknt 2gkordipeli BBenkyTBE BREVPAERIEBt qREnand the
t@%c% @Sgnanﬁageiéh0@2ﬁ95a§ﬁbéi%iﬂaﬂéa tidTRlo¥et wigk, respect to
and the seco end portion 22k of. the second i npl ant
lelachThehpoi Andsei thyréspeeide @ thes ARy g - For example,
r el \W;0g.,a it dok o thee | SPLERE Sed8kpbotion 22k
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'“§6§¥iéﬁ”ﬂ%ipﬂb%uhéraThEQed to rotate through an angle 6 about

the axis 94 through the fastener 24, with respect to the joint
86 in a different dimension than the angle o. Rotation
through the angle 6 may occur during side bending or rotation
of the vertebrae or bone carrying the implants 18k.
Accordingly, movement of the first end poftion 20k and/or the
second end portion 22k with respect to a fastener 24, as
described herein, refers to at least movement about axis 93

and axis 94.

Tt will be understood that one embodiment of the joint
86 may be substantially spherical to be configured to allow
movement of the first end portion 20k and the second end

portion 22k through various different angular orientations or
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fubsto0lad, POF 1, 0 A0K \aiH &t ddte tsreondiemdspoahdonecesses 90
22k may be allowed to rotate through an angl e q_about

£ FIBY R4 XS G BOF CRRIHE HHE FC AT & CIAT \iben SPEBRecE T4 Present
thesb0b8L86 in a different dinmension than the angle

a. Rotation through the_an g may occur duri siLde .
bendi nf ‘b@b1%tsd’tqvﬂr¥19()1altlﬁé’gbgﬁ EpRae %f"&?&r’ré’ncggfy‘?hﬁtracuon
t BeviPRLaRLEywe8k. tA6EAEUENYTY, afi@VEnEBAr O(L) heeftebtal motion
end portion 20k and/or the second end portion §2k,vmtgl, cal
r eepBentBo Asf apresented, Bel@¥scrBeddhBriPRedy ety stiinica
ta; ' i 8a9 i S 19 andl Panjabi MM,
N T i G R e M TG
ndyBbeLipbsnanttaCey Bphadekphia FO%onfltgidd Pg understood

allaw ppy S{%rg%? Heildie E;’lb(ﬂét r POL L & P& O0ka ks tdievalues for

second en ion 22k through various different
avguliensodiéfieaentngoyedegi8es of freedomwi thin the

spepe—ef—the—present—disctosure—Mreover, Tt w il 0E
uhdRastgsodf Mot ian ntRBO Pd awedess deDPifhranhien Devices
ofnNer conii guf atr.ons thin gﬂhe scope .qf._ t he S€Me axial
d §EF8§§P8?g eﬁ‘Ban%Wow ng | @ wati% 1Pige O%%‘D%I on 2
fpr distractippldeviges (bet Wwemdimey aci)c (T)| mowation (°)
| prbar (L) veftebral notion([segments is prese )ed
bel ow, as diskl¥sed in dinilcal’ Bi onechanic t he
Spirpe,2nd Ed, y\hite AW Il angd Panj agi MM J 18 . 9
LHopincott—Col—Pnilafel phi-a;1—1996- *w
uhgerst ood t hpg-she fabl e bglsow shopwd represiehtd?ive| 8
r grges—or—varpes_forj{varirouy ai fTerent nove 171:'1 Ih(=8
RDVBmy be deférPbed|4s the [moth on {&king pllRe
be n the s of the fastlener 24] .such as| a_pedi cl
S ‘&g\?vg and t hagP%npl nwtﬁ 18 I%Q;\e‘{ —ah g)(ﬁ!”!p! ar,§£4 fsﬂi
t hesi-gpl ant 1Bsfer thethoradixz-esegnmemwts Tl -T| ©-1nhy bg¢ 8
8 Feegrees—ang—fFor—the—segnmgnts—TIota4—the VTTRYy D
1] Téedr ees. ReRefringSnow td &1 G 248 a si de| bréhkanay
view .S shown| Qf _a bpne 98 as fenur fpor
— . — ! - -11 7
exarfple. bein E‘zt Peat & by Sycg] i
T8-9 3-8 6 4-7 6 6-7 6
T9-10 3-8 6 4-17 6 3-5 4
T10-11 4-14 9 3-10 7 3-5 2
T11-12 6-20 12 4-13 9 2-3 2
Ti12-L1 6-20 12 5-10 8 2-3 2
L1-2 5-16 12 3-8 6 1-3 2
L2-3 8-18 14 3-10 6 1-3 2
L3-4 6-17 15 4-12 8 1-3 2

The ROM may be described as the motion taking place between
the stem of the fastener 24, such as a pedicle screw, and the

implant 18. Also, an exemplary ROM for the implant 18 for the
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an inplant 18k in accordance with the principles of
the present disclosure. The bone 98 may include a

w@eaailops at e 99 which may benefit from a di st rerUsmN5/038592

force applied on oppesing sides qof the grow
gghOFagfene?%srﬁk‘eg S dr 130 bBRE %cerears,g sl U for the
lBé%ﬁ\éh@Q @No0pROSheerRoMARSyObet DB @egvebspl ate 99

suc

that the inplant 18k may be used to apply.a.. .
di st r aREFBKETEBECROBt AEH 1 4’f§b?é§§rérfﬁgggég view is shown
t Ber gbyoheeal,t Rachors 28.fehRaorfdimgyamplie Wikdinge treated by
understood that the principles of tqg esent. .
dRBc| BRAF ey 8ke 1R e@CCOTORBSE VAT JE0G fhstagiples of the

bgpesentNaliddi BguseINENe Hore FNGLy bianeludé a growth plate
addition to spinal deformties such as scoli?sis.

VBPeotEich t HaY phienaiiites 6PT { Re Prifdetfit I cFBEGPe FRRA IS OB

bgppbkhihged ibest bFatehat kglowttn faeite Gundi tFamsenéns 24k, such
use, incisions may be nade to access the vert braecfr
oBRePBBNeSEELWE: t FdYt &F RGP | 9Ri SPPESfbFngides of the

t%%(,&ﬂ BYatBegh "Rlante ki, thieeinplhabr 88k My e used to apply
accessed and treated on the concave_side of the spin

: |
car vsxackiqn pEorate PELYEETt e t FRSTPRFES oﬁékna?’%ethereby

mede @i ther K hey antid¥adghe ROSHET 1 Obe Sufl@epbtaod that
patient depending on the particular, curvature to be

t thet pinThplesr PELFAG PESSERE AHIGIRIWE MAY R Mpegs to treat
%@%@%sp8§§'fghfgn9r228%§§9 {Rst@hidd i ydntdef Blkaflgle bone,

_ e fasteners ay be installed in the vertebrae. ., .
atina paidiitdgirar tposi ol o TR HekRfat BUaR st Pdct PERLICSIS:

fg{o%o%xk;e OV Q@Hckzglégedfmﬂ}?@t pE8s¥ht heldlsclosure may be
all'owng the inprant 18 to function as a tether. As

s hanirl lizedFIt@ £2%atwieitdiess MORs benec FOREite OBfos s

- sect | alug\é',e\_“l.'ngtiséfﬂﬁ%r LeP Be Iaad h& AU he? 4eFR¥brae or
be insérted uUsing a l[essinvasive vertebral approach

9bther bonepen hpptvashed?, Whprerafitigasis He being treated by
particul ar t 0 I gae d landl

D3 e, S e SRS TR Aokt o eaced on
t hdreascopiaoa Isideorofi whenprimiadr civeabl & tniAddr benspeierstood

trra%yﬁ%gztﬁize: k'inynicefqoiﬂ’é %S/ %rgt mady 89 eler Lhe thePladteri®r or the
positioned to prevent the inplant 18
f rpathatitcni sgdeutof or brahierbMEeRsednm PRs thei particular
iunn%dtfxg\fa[ateugré%g {cg f%%Yﬁ:géﬁ%%.lggTégp%@te&a@ymﬁ be distracted
initially as much as possible prior to installation of the
implant 18. The fasteners 24 may be installed in the
vertebrae at a particular position to allow adequate
distraction force to be provided by the implant 18 without
allowing the implant 18 to function as a tether. As shown in
FIG. 25, which shows a schematic crosg-sectional view of a
vertebra 12, the fasteners 24 may be inserted using a less-
invasive vertebral approach 91, or an open approach 92,
depending on the particular treatment to be accomplished. It
will also be understood that the fasteners 24 may be inserted
thorascopically, or in any other suitable manner known to

those skilled in the art. Moreover, the implant 18 may be
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of the fasteners 24 in the receivers 21, 23, and
installing the catches 34 in the grooves 32 to hold

WO b@elemds 30 of the fastener 24 vvithi n the recerCT/ERH05/038592

A.j acket, 39 SQ b t II h
, ﬁ'blzﬁat a&@ Q%sbpe% ﬂ%fqretve&u &he 2 ng}ngwgﬁ% g ggcr)]rtnabottomlng
apMt\edr dsbing tbﬁpreayeae t@enarsat Bilni Thenderket @ogmpressive

tured ho the ack I
Lo et 17 s e SEak g R B s by, ¥hb neaa 30
nmaY Bgel rfa@rtte@l@rtghmugjm & Heo Heayd iofe 11H dam,nezs,kuamd installing

i nci sion and t hen th ough a concav

SBR: EARG P aEprdach. THOWBTE oA, 16 11O BT ddre Juge $o of the
t Rabrankrob Doy Snlid alllee rekeiiviedis an, appt odch akethd89 may also
utilized to install the IQ’%?P '5%8 W|th nt

URe bhesahteqior i B RRRHSTAS S50 1 RAESERoLPoTovEn

| gRbaRbnt8iAf ahPevdeRbri¢i shhosuape e \gdreated dedhe jacket
as a dynam c i npl ant

t ha al.l ow for _changes in
dﬁﬁeW§VoPeo§§FuF?ﬁet°IHOEQnF%SSPaFgé§oﬁg ﬁplgiag?t
devi cegtt hgi1pr @4 dendekbkeddargnad eh C@dirﬁeeCtsildtlmaﬂ:rlons, the
treatment at the tine of surgﬁ % t.he pr|n0| | es o

t HEPRRESeRe MAYCIRSS S FHRFD Iyl R I BT Btdline skin

aqdictiisqRal eenreehkdn tareGeHr aveeohtARedupara@median muscle
changes in dimension of the device.

uﬁ@@ﬂ§$@@$ ARPRORER - t HRWeYREn ﬂﬁewﬁﬁélg%tufgeEFtPﬁg that any

S s SQhéﬁbQéuiﬁci§1é'ﬁ'dﬁ 28 roa chomagehe Rﬁillemie‘d to install
addi ti onal sur%erles may be utilized to_exchan

| eplearkmp Yarfes B o LA (GNaPFIRE R FHERTR gt f Sisclosure

the prageqt19i pel QRUELsPBYd bEhakt | d N S 1ar{torIM @f the present
non- f usi on deV|ce Mor eover, the principl|es. of

pddsesiostirec mayUbe PESV Hedids R,EWNeBier HIPLRAY ‘e may allow
plt*gralchta ggfs gﬁ"dﬁﬁé‘né-ﬂ&ﬁ AdoVilr, seremetad®ath some prior

sharing o length of a spine or_bone. It will be
unad:e:r sdeotcenathetio spmwedem as fgxacheappeREnPL correction or

part| %%rgr% BY Rd!SedmbO dff egﬁrégf9patt‘mé‘ ﬁ%@hb@ﬁ&és of the

when the patient haS nbre than one _year
ofprpEA(th d:esm),crﬁwge Mg obet le@Poysentt apbhk el u§oangdditional

neclor}q% JTh RS A %v(‘e@sel’:%. where the PahyeR’t ikdSitension of

flex e spine deformty which is unrespon3|ve to
mﬁﬁﬁndewi¢@atnéhtWIWﬁréﬁandQﬂﬁ%ﬂﬂﬂﬂ Qe VRl nepabayhen the

aljtéh r?clr%néf dtl.}‘?&! rc‘é"é frey;i be14sefea$saltilized in younger

ve to, or Ination wth, growh rods.
patients, additional surgerles may be utilized to exchange the

implant if desired. Additionally, the principles of the
present disclosure may be utilized to form a non-fusion
device. Moreover, the principles of the present disclosure
may be utilized to provide a plurality of devices that allow
for segmental load sharing over a length of a spine or bone.

It will be understood that the principles of the present
disclosure may be used to treat idiopathic scoliosis,
particularly when the patient has more than one year of growth
remaining. Also, the present apparatus and methods may be
used in cases where the patient has a flexible spine deformity

which is unresponsive to orthotic treatment. Moreover, the
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It will be understood that the principles of the
present disclosure may be used al one or in conbination

woRdds/ov@os ous ot her types of treatnent neasur eBCT/SEDINS/038592

as growth stinulants, gr inhibitors,. ' '

RORRERbP caPa: REFABFECCL] bReckARAECT T Ram LGS Jav be used

d§§|aﬁaﬁﬁéé?ﬁ&tfﬂetbe,boﬂyiﬁetﬁ@bineaied.wﬁny,vgrbety rods.

of gro stimulants, gro i nhi bitors ' '

or i of bgriht ool et PRoSE BREFLEd Ph [hg Present

gaisFBMsbﬁeU§§§ Wbthhﬁdth&oﬁeom&'dhtdumhﬂnﬁnﬁﬁn with various
i scl osure. For exa e, the inplant 18 and/g 0

SPFREF YRS Pt B edtE O A aeoncHvE 8P datarPhrdt fimiants,

:gtﬁﬁtggiﬁg_EBEFSrlgt Oiﬂéai@@tibﬂspodgﬂawmsbgiécan ohetspies, for
i ne . Simlarly, conpression, devices and/qr h .

RRAEPLBy s Ty B LIECeD GFTTRELORI Y et 101 PReY being

spi-agtdl. AGHPREIGLY, of IGEdwE st iR dit sjegirsedhusningbitors,

a conbi nati on of nechani cal. devices and bi ol ogi cal .

¢ et RBREORBas Be HIC] ORLFAy ¢ HATPRIES P da niipsgf Skilled

aifPidiRe OhrPONRay bk Widéd b@iapphectilad egcopat ¢hethe present
structure and apparatus disclosed herein is

. |
o34AELaPyret nERRS FEATBAByI AFRE alWPLERGctFon FBRARE growth

agdimh1aheyl dabenappraeecat 8d that cenyasergttier g4 of the spine
appar at us or systen1for§%EOV|ding a dj n force

t ti ,
Wi PC [P TRATICST r PWie t PBn: hEBR s LuPPaldiR oPine 0.
:E’imt:i.ligﬂyq' FdepRRENeide AR d iyt deoweh | ihibiBors may

e scope’of a neans for providing a di straction .
f becplarnadl o the RsE% Eider 4Pel HypARKIR 1f- Accordingly,

S%%%%@ﬁf%%% RHaQV il A SHStURGHd 0 E6msendbi6éh B8Femechanical
presently known, or which may become available in the
f devicesAngndi ij oMediealunereabRenhe MegRuTES bp achieve the

e%‘é‘s\ﬁlfe%rtt'r%att it RABS hihePbVindneg a di straction
force tall's wthin the scope of this element. It will
be appilécwaildd behaprrrsistedctbaé 5he 8ppuFhitys and apparatus

di 8¢l 938 NGEIdY A Si TBhSt & FXERBEST ¥rPf ofPABENEOFOor providing
h a é?

jorning wth astener, and it should be appreci ated
t Ratdistyratrion uferceppandt 4§ shonist &R (PPFRFHRHRE that any

Sl AR eI, 08 AR iy She R atgeraceion

t Ecald whilchi perfiorseopenctianaethe 337§ Ahi RF WA valent to,

fastenersy: JAUHY 1 A1958 3! HGEWRS t_PRANAL YA thin the scope
of a means for providing a distraction force, including those
structures, apparatus or systems for providing a distraction
force which are presently known, or which may become available
in the future. Anything which functions the same as, or
equivalently to, a means for providing a distraction force
falls within the scope of this element.

It will be appreciated that the structure and apparatus
disclosed herein is merely exemplary of means for joining with
a fastener, and it should be appreciated that any structure,
apparatus or system for joining with a fastener which performs
functions the same as, or equivalent to, those disclosed

herein are intended to fall within the scope of a means for
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or systens for joining with a fastener which are
present| yknown, or which may becone avail able in the

wé peoane99Anyt hi ng whi ch functions the sanme as, POT/US2005/038592

equivalent ly tg, a nmeans, for j.oini wth_ a ne
rapteTug o o eneasteperortdid B rie® bPrlgbBEegi pparatus
be?s Beeﬁﬁaguﬁfgﬁﬁnﬁxqpnhhﬁataoﬁasdeaetih@dchb@mg presently
useful nethod. o istracting_ a.first bon OLL ] fr .
2KBBBN OB oL oY PSR RYAIGEDLEay T SRR g EarFr r op Y thing
;aﬁtieﬁefumpttﬁohﬁetﬁérshrgbgae, por t éguieallent bpcond a means for
astener with the secon 0 ortion,on a concay .
siRéndRIa Wiirive & ogﬁ%‘ﬂe?ﬁrt #g‘lfﬁﬁ s{”’lggﬁg POPT | os%ogjr?d of this
t BgemeneNd bone portion; (b) joining an inplant with
the first fastener and the second fastener; éc . .
expandtRg BRECERBRSRt B %Fhe ?qgﬂr?ﬁnma?%rt?%%blnatlons
apdgthepsgcapdvbong eekudNmethdd (df aibowhogiaggal hirst bone
novenment of at |east gne of the first fastener, and the
sPOshARaSFeReR RPFRNABRBEL PPECLRB MAYI AREL Phose
ggglggﬁggdﬁ?%ﬁYn ké'%iiéttﬂ&%ﬂéﬂéfvgﬁthﬁtheWEﬁtst bone portion
i ate” the advantages provide the features of.
t RadprasERECRAs Jahfner FUFt]éxégﬁ eize??n?is%é’qeeaijﬁrglon on a

obohbavier g8et o¢i ackasveerbempaoyhdeha deyseebbne portion and
treating bones or spinal deformties such as

st gscondnkosls POTSiAPlie in design and manufacture.

Anot herpf egigir8 nef drhe myIesRNtwits IS Uf BratS f&stener and the
provide such a dévice for treating scoliosis which may
peegond fagteneddti on force on a concave side of a

spi nal (@yr¥gnahlihg 8héUldPeint iRt HO & ifRs@Bhe portion
di sclosure, Tn accordance W th one aspect thereof, to
pead ddea sgepnce bose Poaationg BHFes or scoliosis which

may al |y for | NS IPNENRBY efbntayENSE S 10hbh £ th
respect( pvo a?‘lheé“’g{e}% ce.glt IS angt hgr f eat ure of th(?ne ° ©

prfdgmtt fistEnssurand othe ovpdend destederhivdi-hnkPsReTw to the
treatnent of scoliosis while allow ng novenent of

vertebrae with respect to each other and
Those having ordinary skill in the relevant art will

appreciate the advantages provide by the features of the
present disclosure. For example, it is a feature of the
present disclosure to provide a device for treating bones or
spinal deformities such as scoliosis, which is simple in
design and manufacture. Another feature of the present
disclosure is to provide such a device for treating scoliosis
which may provide a distraction force on a concave gside of a
spinal. curve. It is a further feature of the present
disclosure, in accordance with one aspect thereof, to provide
a device for treating bones or scoliosis which may allow for
confined movement of fasteners with respect to the device.
It is another feature of the present disclosure to provide a
device which may allow treatment of scoliosis while allowing
movement of vertebrae with respect to each other and

maintaining a distraction force as a patient grows. It is an
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mei ntaining a distraction force as a patient grows. It
is anadditional feature of the present disclosure to

WO R@%08®IR device for treating scoliosis w thopCTAURHI05038592

ver.t.ebr ae. is a fur h feature of .th

URGEEbLaRAL! Gatatuh i BT eRenY | ST HEr fEg ko provide a

WhakGhcde¥bee crauthag enloarito@ishmacmmty msﬂngnvammae it
t he devic

trauma to the body such :

A APy ChaFad TR G5 B BRPSRRH (T (e BfOvide

:HGV?E:@SEEE ﬁtéaAEQﬁ%fBohéslpﬁlHYCHEdavﬂedlm&yfbe implanted in a
reati ng bones ich may allow f hanges. in S
dPRENSPRRODERITR het T3 HeP (i S5V SeTaPa the device may
Dﬁécxlrniﬁh‘nﬂﬂlyVﬁN@é'ﬁv%eath QE pét tdie JidAsArinal feature of the
i scl osure_are grouped toget in sin

f BF <PRBL RSO  FRaRFPHAAG theaTSePodare. i1 g bones
nghhed phydhithbasybe bﬁaﬁﬁbst @nbalmﬂheﬁ.bhebeéraslme

reflecting an intention_t t he_cl ai ned. di sc] osur

requi r 88 kbeefpEgoQLiBg Pﬁéﬁlé?@ B?ﬁFE§§F§°PeCV?§a°Pﬁ features

eaeh (i pRed@ithedi s@bodiltte f QLbOWrad ékialtm?gert&’férem‘fn a single
i nventive aspects lie in less than a

I feat f
siergrdifensgdiaty the cPBERASE nRddiSteRamt ure‘ﬁao dfsclosure.

f @i l;QW e Rbai NGr Al falihird NG@r paeat egb | Med titerpreted as
Detalled Description of the Disclosure b

reﬁéﬂ@ﬁééngwﬁﬂhléééﬁtépﬁiﬁP§FaﬁHFnSlﬁﬁmﬁﬁsébﬁﬁ18§uﬁe requires

S%fir at e 2ARPdL MeMHarPf abhe diesesd] i &%'c@.%éﬁe iht dach claim.
under st ood t hat the above -descn

aﬁﬁ&@g@heﬁﬁstbﬁefQ%ﬂ%Wng geinei vet %?CFrNQQﬁﬁﬂq%¥ﬁlﬂﬁPeCts lie
151 P he 1 pRLR! @3 10fed L sent ad|sS.LQ'JQQ%Urﬂ3ré\§§kHﬁﬁ@Ualsclosed

fications and alternative arrangenents _nay be
dambp@drr@ptt hose Skibled e t hEOHP""Wﬁho@tlad-@}?art?‘ﬁeg hereby

G Rrafidd § Bdtﬁ‘igpﬁeeéligg Y £Sebt 1hi$ GOEMeeDisclosure

appende lainms are intended to cover such
nwafUaEtlmfsemm:ear refderranls Chim, sy@pdEnghen its own as a,

Prese! '}{?% %b%%m%ﬁ}a%fb%% dtncil@%ldfsawengs and

des ove W particularity and detail, it w
be appdﬁentlao'Whoé@eofu@@€¥ﬁ§©9dsthPt|ntbﬁe éPPVthﬁscrlbed

nuie %Li LRl | a‘i%t 'o?ﬂ.éf 11@9{&@‘a‘%ﬁveb Wi Relk |a¥3@lt1%@tt1@n of the

variations 1m Size teria hape,” form function
anmt imeninggre o fopbeapreacnb st ool geurrl udbmerPUse Meddd ications

wo%r?cﬁ let?egrﬁq%éd:_\%ﬁérﬂngt%rwé REIPIRS RRA RN EEPEhoERE skilled
in the art without departing from the spirit and scope of the
present disclosure and the appended claims are intended to
cover such modifications and arrangements. Thus, while the
present disclosure has been shown in the drawings and
described above with particularity and detail, it will be
apparent to those of ordinary skill in the art that numerous
modifications, including, but not limited to, variations in
size, materials, shape, form, function and manner of
opération, assembly and use may be made without departing from

the principles and concepts set forth herein.
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What is claimed is: 1 . A device for distracting one
or nore bones, said device conprising: a first end

w@ontbioaryohavi ng a first receiver for receivi ngprer/iib108$/038592

fastener to attach said first portion to a first
bone portion; a second end p i havi ng a second

I eaitvdrs EQ%;&@@BH@ :ng a second fastener to attach
said second_end portion to a second bone portion;

n I
expandér po?tﬁ&ﬂlsgtﬁﬁﬁh LBF 3T LRI eRBSp Ot M arenes.  said

S@b@j&ﬁﬁ@ﬁﬂmﬁﬁ@ .tion; wherein at | east one of said
first receiver sai d second recejver defines L
%gﬁtrece1v1ng

dynam & ééﬁﬁéc?’i‘%r?%ﬁ‘&? HRVERS 8ohtEF hitRaE N

ofa YA rlk® 2Qs¥eaeescohtatcheastidoferat saldpbiresbneld a first
portlon and said second end portion with respect to at

BPEtdPSaid first fastener and said second

fasten%r sécondNeefleViger-tdfort| abihg, dhedidhdairéceiver for
expander, portion conprises a sleeve joined to said

f iHesie 1¥idg 8r EPEANENER AL PRET | of AiFa Said s8coRd erd portion

PRI i20Re BRI o RRIrtd ppvably received in said
sleeve. 3 . The device of claim2 , further conpr|3|n

a spri A§ iSXRSEIdeLs RENFe b Rtaeearniwp ik chbhestertnd portion and

PRELIOR RN neMpeaitd of;r st end portion. 4 . The
device of claiml furt her conprising a jacket

surrouMdeFgim ateabeastpere G oFaiq| 1§§§aﬁﬁ§ﬁlver and said

p%%@dﬂ@ff%cé!&@@”ﬁéﬁgnégft t&?ﬁ&ﬁlb”&%&ﬂ%@tl%n dﬂEbh allows
device of claim1l , wherein sald first receiver and

s&opssredmed awviementeath Works iR %ﬁgm|% at least one of
CUafiigQUE £flsf O r{decﬁbi/w&ns n@féﬁ& pdtdion with

u

second ?astener respectlve The eV|ce of clalm

5 respestetn aki Jdewémnmgfaséléu fbust fagtienen and said second
preedetel ned anount of nmoverment of said first

fastener and said second fastener within said

openi n@s. 7TheTdevilegi ek ofaigm di.mwherajmesaiid sxpgnder portion

OQ@H&Q&%e%rg sleeve joined to said first end portion and a rod
joined to said second end portion, said rod being movably
received in said sleeve.

3. The device of claim 2, further comprising a spring
in said sleeve to bias said second end portion away from said
first end portion.

4. The device of claim 1, further comprising a jacket
surrounding at least a'portion of said expander portion fér
preventing soft tissue ingrowth.

5. The device of claim 1, wherein said first receivér
and said second receiver each comprise an opening configured
for receiving said first fastener and said second fastener,
respectively.

6. The device of claim 5, wherein said openings are
gsized to allow a predetermined amount of movement of said

first fastener and said second fastener within said openings.
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bevel ed to allow a predeterm ned anmount of novenent of
said first fastener and sai d second fastener within

wa@ aod/oopeni ngs. 8 . The device of claiml , wWheePUS208$/038592

| east gne of, sai f.irst ei ver _and.sai d seco

recelver ihgoﬂFléﬁFeﬁﬁ%ﬁ ?%%e?V|HEe§eh&uﬁﬁfgjoPenlngs are
r@en@é@kdﬂ&@@rllfdw aalpmdétgen‘miw&marﬁm@jnton@f orhosamelnt of said
first fgstgner and .sai d.second. f.ast ener.

QEIRE BReERERE, B GRER TRt SRR, BN §ap L gpenings.

recei ver. anmlxesajeshﬁecoﬁdcneml verwhemfaﬁnsas deabopoher of said
limting novenent of one of i rst, fastener

s§|6 §e %%ﬁﬁeﬁ% Siﬁd ?ﬁgog qﬁggﬁwqﬁeﬁﬁﬁlponglgured for

whelcelir ialg leasdvapie afowriel fhdmber efer vellantingandvement of
second recel r i'S ;Oﬂfl ured to mpve with

t t
o PB%P s SR LY FEERBF aRRd 8Pd % SE5RICT SR RRET -

t hroughy. anm&gh@vafceubft el8ifegn eabeabaut a&nla&'kss one of said
p rpendicular to a ama of sai.d one.of said firs

SFETeresndveT 37e g PESPBHFooTi Ve BoRRY i BooR Stop for

C|1dlnﬂ1tlng wherementat ofeasite ope @faishi flifét Sfaktedererand said
and sai d second receiver is configured to nove with :
r 865804 £68568SF+ said first fastener and said second

fast ena .abeuk asvasksSof dramth B hengtdirnfatoneeft saedof said
first fastener and sal d_second fastener 12. The

oEdFss EFCERAFR 319 SRbR A F BHARIer SSeRigFured to move

CQIRN SeSspedd ato SPhéNELCRARE Hiketa fdtetd yax@cﬁ said second
bends. 13. The device of claim1l , wherein said

eXpENEELTp FIEVISh i PRI OBNEPpEPL Boloieasaigpout an axis

S Qe ¢ ulAt it A Xy B AR ONE PEesgidNELaEY fastener
menber. 14. The device of claim1l , wherein said

eRFEn déri hsecosk Eambens&s a spring having a plurality

of 1eggq.15chihgede¥bcos b1 £1RI 1M Iwhe gl &Ith 1%} one of said
expander portl on COITprI Ses a reserv0| r cont ai ni ng a

hfdrgshireceiyer. ang. sghd W BICHI it conbigyged to move

CQARH SIdMpPHd 69 68NB8CHI 9 r3@l FJRBIO 4ndM §8id second
surroundi ng fluids.17. The device of claim1l , wherein

spgtensanabousorni snicofprryel anlengshi efnaner pj| said first
t Rl tictiedeiamallig e AV iFdGtener .

12. The device of claim 11, wherein said expander
portion comprises a flat spring comprising a plurality of
bends.

13. The device of claim 1, wherein said expander
portion, said first end portion and said second end portion
are formed as a one piece unitary member.

14. The device of claim 1, wherein said expander portion
comprises a spring having a plurality of legs.

15. The device of claim 1, wherein said expander portion
comprises a reservoir containing a hydrophilic gel.

16. The device of claim 15, further comprising a port

for connecting said reservoir with surrounding fluids.
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a distraction force. 18. The device of claim17,
further conprising a nesh of strands surrounding said
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conpri sing e or nore fepestratiagns in said, elastic .
rar o | 217 78R8 S 6 ke SOR B s P e, Sedieer portion

f icoaipramse speir a3 tteisesbnch&ndi podéformebtd to provide

congﬁige atggf qPr covering at |east a portion of said

elPaStiSC TGt OTFF . The device of claim 20, wherein

?ai d eliasti coHatdRvidde colflsias B7 Snfrthéet Pomprdging a mesh
or. attaching to a cap with a snap-fit . 22. .-The

d&fi @&r&f‘@a %%ré’el,n e S SEtdicn gk ehiddicbl e

sl eeve 1foqr jTOieNidwrised (b aflsa h t17 saf Grehé@st t6mprising one o
naterigl . 23. The device_ofeﬁlain11 , mherﬁin sai d

eX[P&d SPTFHHERSH OSI $8d d eHGEsiLTg REEE N Filng a

slider 2024. The drMiicR Obf Ckabim23.7 f ukhbeeifaomAids| Aifrst end
a canyrotat%Pl joined t ﬁgid slider. 25. The device
oPogtdiom 2d Jt%e‘%e%mﬂﬂgﬁ RPEE +n €3 ngoTBFi8e a cap for
bicavietd nSfiad QA0 o PoRta NGt Rarabyleatsie sitérial.

slider to nove_.to, an extended position, 26.. evi ce .

for di tiradffrdevhee it fdrdMeResWhetsin RRAElastic material

CRIprSIsRE 2 SndSif BNdppLtidRNEbavViaR@adhfingStto a cap with a
receiver, for receiving a first fastener to attach said
f i9°eP-€dd -portion to a first bone portion; a second

end porbion heyd NGediTRCOPE IEGaiInYebof, Or fliLEREY bnprising a
second fastener to attach said second end portion to a .
sdd6d BoneshBYR oL QY aA@iRANGx R CFBSt | YhtBetdich elastic
S&la® fdilzqt. end portion and said second end portion;

wherein said first end portion, said second end -
por t i oR3andTRei ¢ EiGRIRfeF1pém 1 orWhe ket |9aid ep@apder portion
f R 1%le 2 DM UYIGRE redliFhCANSHed On; andwherein

at | east one of said first recCeiver and said o

24, The device of claim 23, further comprising a cam
rotatably joined to said slider.

25. The device of claim 24, further comprising a cam
spring for biasing said cam to rotate and thereby cause said
slider to move to an extended position.

26. A device for distracting one or more bones, said
device comprising:

a first end portion having a first receiver for receiving
a first fastener to attach said first end portion to a first
bone portion;

a second end portion having a second receiver for
receiving a second fastener to attach said second end portion
to a second bone portion; and

an expander portion between said first end portion and
said second end portion;

wherein said first end portion, said second end portion
and said expander portion are collectively formed of a one

piece unitary construction; and
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second receiver is configured to allow a predeterm ned
anount of novenent of one of said first end portion

w@nahesatods second end portion relative to one OPCEHERINN5/038592

first fastener ai secon fast res ectively
when sé"’l%(? Fist? l asg OF <% sal d %t\‘g %&risastlgenceerl‘fer and said
helegtarnal ares:elisrbamisad:dnyf igueedoro esn]t]aiw mpr&ﬂet%1ned amount

dev ce_of cla rther risi et .

oo SEanegeaet she: o 5B%H GAT8F EhidrBEbiRichnd satd second
p @rid qmrtz&n Ted ateiwiec ec anforod abfin é’éi:,dv\ﬂiarst nfsatener and said
fi rst i ver and said secong recelver Jﬁ:h .COI”ngk e

TS LR EAER ST EF RREY o1 HECBara i (oY f8fcener or
f astieneseanbtdsatdssenend fastlesied, irespechbubeltpnti@lly fixed
The .deyi rte of claim 28, wherein said openings are

siPFeF6 4P ow a predeternined anount of novenent of

sai d fiarst fTast @seicandf S@léﬂltﬁ&lﬂ)ﬂidﬁ&ieﬁﬂﬁomﬂﬁﬁmg a jacket

sal d %Mlﬁ&%ge&g‘}gaggy' e of lalag]di arﬁeﬁ:e@ortlon

armunt 2@¢f, norentetvioed éﬁléﬂ.éirﬁSIGfa&iefﬂiﬁfn @acicszflldst receiver
se%%nd_ f,%;tener wi thin said openin 31. The devi

SECRel Gefvedt e satToRENgT 164 any ppefiiig” Contigured

I g \zt@ceemﬁr@alsiu&ﬁcarxegtr efpititiert Salkd®nEh gdr edcbAd fastener,
all ow at | eqst one of said first fastener and said
sEEFREAYENer to nove through an angle of up to 8

degr ee29 32.ThEheideM< o OfcXd ih &6, wikies hNss@ddopenings are
exp__ander O%‘;I on conprises a flaf sprin 3. The

132, RERISHSFEASH {REPURp  Phg ARSI eof said

a fﬁ'rlgta|fbb)feﬁferb8ﬂdssa§& sddendlepd ety @WidlHiGaid openings.
wherei n sai d_expander portion conprises a, sprin

havi ng 38 -pl (Fh8 id8Vigte |fgclain déVm%Ee%Brsalg openings are

diEivied@d S QNELARF 1G5 Re B fel ChfBWAE €0 £ORBUESEAY: of said
a flrst end portion having a first receiver defining

art igi§énfagteserr apdi 9249 Feeerdfastanaremwitdhin tsa"éﬁl openings.

sai d finst eRd @oviéOnf @11kl b8!, PABBePArit ONodst one of said
second end portion_having a second recei ver defining

af igFEnrRGeiyeTr 222 8A i SRCOBSOKACLAYLENL? QQP-fathW to allow

S@itd 1east one of said first fastener and said second fastener

to move through an angle of up to 8 degrees.

32. The device of claim 26, wherein said expander
portion comprises a flat spring.

33. The device of claim 32, wherein said flat spring
comprises a plurality of bends.

34, The device of claim 26, wherein said expander
portion comprises a spring having a plurality of legs.

35. A device for distracting one or more bones, said
device comprising: |

a first end portion having a first receiver defining an
opening for receiving a first fastener to attach said first

end portion to a first bone portion;
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second end portion to a second bone portion; an
expander portion between said first end portion and
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provi di_n d|r ctignal distraction for
at | east oehc 4 xlq—'rls nﬂé%‘é}r\l/%raaﬁﬁ‘:%% drgggg‘ﬁﬁr defining

r@memv;mnimg Cﬁﬁf‘l g‘ebedvﬁcmgald oseaondedtetseememed:canmtImach said
d %pe ne of said % end % |on and said

séscgr?a‘ r?d‘dpé’ d‘l‘?nr &Caft P& ﬁ’é’“&f i'd iy st

f ast enan amj)a&aied: ?gzxmmbrf mwn saescpef:irmel gndv\pentlon and

sald irst ste sai d se ond fa(}ener i.s, he

stand o5 Reft i Ren SR o Esge b Uh, groviding a
clxﬂilml&‘éct\dd&efaal Iallssalrtice)maxncfefrq@c;rtl on conprises a

sl eeve joined to said first e or n and a rod
j oi ned"Jth(? &4 ec ﬁﬁséngnﬁor rhdogaléagdrlséid I5§5iyer and said
Mpsdnd receiived is &anﬂlgxhﬁ@&eto all.owl laep&e\dletemfmed amount
claim36, furt r|S|gg rlngln sai d sl
C

er .
t& YT L a 8ﬁ‘|edg&e€tar‘ Ilréu sEPHCcPPEH1PEr BE §8.1d second
Traxdporea f diaumad,td Ltsrtehecbf C@«del Bifngt afpsckfbr and said

surro di g at |east a portio ai d_expander
et b enae aotebattuely o wBenlseid gty fastener or
omﬁldwgge@bﬁdm ggdttnenl | Dy aaem&deitrer & n@db@ﬁ’@.bhlﬁtla(lﬁ.y fixed

nmovenment of said first fastener and said second
f SLEREAEAMhi n sai d openi ngs. 40. The device of claim

35, wheei n gted @pedEagDAr €18emelsd tﬁhélféi’ﬂ/ &aid expander
predeterm ned anount of novenent of said firs
f REAON SAPRLASESs ¢ HET s t Evere i i $R LR ElrSt end portion

OReI ROSrodthoit daYi i Pfs&dGhdN Soa YOEE €6, abal@agbd being
one of _said first_ receiver and said second receiver

c HPEdYs recRdvasl ér SdidedLeEMSer for al | owi ng

novenenty of raeegel i sai 8f fdIsim fRS! gl R R  1$94NE spring
fastener. 42. The device of claim 35, wherein at_|east

0@ oFaidi §LRPVSt tCcRYIBidan@ads dridbrrrt el efistraction
CEYYdesSes a stop for limting novenent of one of said

first fastener and said second fastener.43. The device

of cl ai¥®-35ThghépEifcapt | ekaimf durdiey comprising a jacket

surrounding at least a portion of said expander portion.

39. The device of claim 35, wherein said openings are
sized to allow a predetermined amount of movement of said
first fastener and said second fastener within said openings.

40. . The device of claim 35, wherein said openings are
beveled to allow a predetermined amount of movement of said
first fastener and said second fastener within said openings.

41. The device of claim 35, wherein at least one of said
first receiver and said second receiver comprises a movable
rounded member for allowing movement of one of said first
fastener and said second fastener.

42. The device of claim 35, wherein at least one of said
first receiver and said second receiver comprises a stop for
limiting movement of one of said first fastener and said

second fastener.
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first receiver and said second receiver is configured
to allow at | east one of said first fastener and said

waeaenaddast ener to nove through an angl e of upCT/OSB05/038592

degrees,, 44, A device for -di.stracti one o [ .
bones, S4i dTE‘Svg%\élﬁ%r%r BRI 33’1‘?"?’%?%3&%0?%?%% one of said
h&iiner aetieiseropadi swid sesecchdeernd vear L& omomdiduned to allow
second openi ng; .and . s for._providing a di.stractian

f Afod BB ©f FH ot 18ia POLEREH ANG S51i8 SSCSRA fastener
ench prarve ahiroMuds eimn aaiglleeast upna cofs swkigkdda.st end

portion and sai,d second end portiqn conprises nean .
for joiffing 'iiﬁvéc?ag?ﬁngllsgﬁé'i‘ﬁttlﬁ‘&t Og% ooﬁtm‘f”é%sﬁones’ said
onfevdfces aidnddirssitnggnd portion and said second end

portion is configured to allow a predeterm ned anount
of MoV S PO IORIEVIRG G ST R

porti o adtcrl GrieEuid il RN R Rlcind/@dehisyy;d and
fastener when_said fastener is_held in a s stantiall% ,
fixed 15385 atPOnPIEYIFRE FovRLetHRCEIAP MIAFCSUREEYFEn said
sditge i fprdildV isdidGad dissidond iedid fpyrad cipnpri ses

a holl oy sl eeve jQined with %ai d first end portion and ,
a rod joiStEd i iS¢ SBEoRdE &R GpSrEPén SPEaP@ Eg@n and said
bejetbriEeadvpbleibn ek e vRardd forhfodRVh§ewDth a fastener
cl aim45, wherein a coiled spring.is_disposed in said

hAUSwESPEeFR1d4at erstyaneofopadfaf hral enfhqdtiop and said

I @RRIOHA fehd LOLEEGN N Satsnhdhhovasteev I a predetermined
receiving a hydrophilic gel. 48. The device of claim
A48T 21 BaAVEMRRENS T &alﬁrﬁﬁ d]r?lﬁs'é grst PfctFdf first end

f Jor® iRTRNES 8818 58abn&PEhd poAbior Hee 1dVivAe tf <6lidl Fastener
44, wherein_said neans for providing a distraction )
f OhER cHRd sdrsbangl 568 MRldevike df 8rhphprgially fixed

WRRTiRINt s3aigh means for providing a distraction force
conprises an elastic material. 51. The device of claim

44, whérPein Thed deesite 1of Cdrdmgt4v t Whgreast &agid means for
Z?%V\d%gﬁa nagg?’%fﬁgcéﬁg&?Lﬂr}&'cé%omgggs@%vé%ﬁoxﬁ|s£1ie@ve joined
with said first end portion and a rod joined with said second
end portion, said rod being receivable in said sleeve.
46. The device of claim 45, wherein a coiled spring is
disposed in said hollow sleeve.
47. The device of claim 44, wherein a reservoir is
formed in said hollow sleeve for receiving a hydrophilic gel.
48. The device of claim 44, wherein said means for
providing a distraction force comprises a leaf spring.
49, The device of claim 44, wherein said means for
providing a distraction force comprises a cam.
50. The device of claim 44, wherein said means for
providing a distraction force comprises an elastic material.
51. The device of claim 44, wherein said means for
joining with a fastener comprises a beveled opening.
52. The device of claim 44, wherein said means for

joining with a fastener comprises a rounded joint.
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joining with a fastener conprises a rounded joint.53.
The device of claim44, wherein said neans for joining
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redet rm'ned size withr ct to said fastener .f

gl I ovvi% sai 4PFr G N dgzﬁﬁﬁ‘nt“crf KBS ERRH S218y. ‘means for
THeiddvigcewathel ai rrféétemre:dmmgb@raiet e:rpﬁrneﬁ_t; having a
amount of novenent of .said fastener 85}§{1 pect tfo 11
s&*& rogned pdgs VHER SRR e’ S P&y allowing
disatlﬁa@ﬁemt@ﬁdl&ﬁzu B@ivRinRO LI aidvietemta second bone

portion, said nmethqg si.ng joining a.first .
fast eneft wi f I}i‘esgieéflf:ier Q{tmﬁgﬁémpéf*t'l Qﬁeﬁﬁ&nag@ééoﬁﬁedetermlned

f agicRier &f t hovemdnseMdsioae MEddy opithCcaeepeet to said
side of a curve forned |n sai d flrst bone portion and
s&eyissc 3l I5§Te HHG™ 200 ASEBFSS0i ni ng an i npl ant wit h

sai d figsst hasde@med &Bﬂr aa.lsdraee@ﬁ bagtieser bone) portion from
expandi n%ssal d i npl ant between said first bagne portion

afd S5 QBT BSBird Por SdR MehdoCy FORRTdRILAG *angul ar

”DVe”erYta)OgoihlhgaétfﬁEi: Fastanérf Wish é@ﬁc&eﬁhﬁﬂ‘st’i%ne portion
sai d second fastener with respect to said_inplant.

TR&red h§gcepdc | fRshensT fm%eﬁaeéwpﬁq%qrﬁb pensi rP@r;};lon on a

Plddrlaviey sQldesdifdal 8RE-08t SotmedNi @ P Bt bone portion and
confl F]uratl on. 57. The nethod of claim55, further

SoePrd IaRen oF tdioRensi on of said inplant to

Change &) jesp ahein Y§h@|@9tl§3éaﬂi Fhst FhstBiRr and said
met hod of Claim55, further conprising providing a

d@lﬁﬂoﬁ’gi ffastengnih said inplant . 59. The nethod of

clai m 5%, fka)QﬁBlﬁﬁ”péé%nQrdﬂlﬁrﬁJ | bRgwRehaCk81d0First bone
sai d i npl ant The nethod of claimb55, further

cmrqns:mgaqﬂ SAld ﬁ@@rﬁ 50561 PATtieEia@i& o at | east

one of &gl dyfj &P RP4L | @BvaRdnsabe %%qu&g%p%e of said
portion. 61. T e rret od of claimb5b5, further

cdripnsitsifieg tenere mndhgad 4l @eucmdarﬁasme@mrf yifhngegpect to said
teltn{bqr Adat pulls said

56. The method of claim 55, further comprising joining
a plurality of said implants in an end to end configuration.

57. The method of claim 55, further comprising allowing
a dimension of said implant to change to accommodate
physiological growth.

58. The method of claim 55; further comprising providing
a damping force with said implant.

59. The wmethod of claim 55, further comprising
installing a jacket on said implant.

60. The method of claim 55, further comprising providing
a biological therapy to at least one of said first bone
portion and said second bone portion.

61. The method of claim 55, further comprising
preventing said implant from forming a tether that pulls said

first bone portion toward said second bone portion.
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first bone portion toward said second bone portion. 62.
The nmet hod of claimb55, further conprising preventing
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first fatener ecodf stener_w t C
to sai len'pl an eyondlg%éde% ee%f1 5\5 u{;@fﬁ@% EomprlSlng

dILHIErmtIJIIg; a;afudr shgondae powémentfoﬁnsmde&torﬂch@ne of said

Qt net_ho rovi di ng .

PR g o G shekeel wled st to saia
pomtplcantr éxeqmmblee degrssisd first end port| on; (b)
joinin sal fir onvmthsaldflrtbon
or 11 0% 5 & bRt Tl i TRt 3 GAREH Bprgapgrtion from
f ia stedoork huord ipwrtard, sa;aidsmm;d)mg&ardmrgr ( c)
joining said second end .portion sai .S€! ond
o {1 o n FESG giee A TORHETG NEXIG & gt e g POzt ion and
prao\dediorgl arid e;mntgcfrorxtee:emﬁalblseaudm iggdldarfideat waeh portion;
sai d fl(rbﬁ:a ]bone ort| nd sal second bon por t.i.o

I

64. Th PRT3R ﬁ’d 3 E&FS‘: bone
epbrardn on W tdaneairél éidestoﬂoaneumét formeanpr isseisd first bone -
joining a first .fastener th said first bone portion.
IS . A% SO SR i i ng- e d

second (ei)djb@hﬁhgnsa\iarsmr@a %eﬁopdrb@aa POthi £eid second bone
co rlses(%gl ni 9 a second Wth said second

|S£1 3Ty
conprl Sid)g Iﬁ:'dvﬁ.\ﬂlﬁ@ anwila@rln@o\femarét wathalsaligasimplagit between
of lec_iffl rst fastener, and said second fastener wth

@S MAtien g spid Aagd Hona ARBEn-

furt hers@onmnesmmh@"dewmcuwmsaed Fhgbtedn H@V.@lm@t s@fid first
said, at | east one of said first fastener and said

s ECE PTASCEN & SR PRI pESE PONSaPRTEAPPakC BEYSRE §oining a

dedneRs ffente wIRIHN A IH GhditMhe f xttfi@n
conpri si ng é_m ni ngpa plurality of said inplants in an

end to&nd &BAf MEhRaLi oh. ChyIM 6 wheksdbA Ainding 81d second

f W 9o a0 Ivi 1) o1 PWsEEoRd dbHBASHEPL 9bnSabRprises joining

i npl ant to change to accommuodat e physi ol ogl cal, growt h.
7@ sheenteifst S With el lﬁe\q?ady g on.

provi diggd The method of claim 63, further comprlsing allowing
angular movement of at least one of said first fastener and
said second fastener with respect to said implant.

67. The method of claim 66, further comprising
preventing said angular movement of said at least one of said
first fastener and said second fastener with respect to said
implant beyond 8 degrees.

68. The method of claim 63, further comprising joining
a plurality of said implants in an end to end configuration.

69. The method of claim 63, further comprising allowing
a dimension of said implant to change to accommodate
physiological growth.

70. The method of claim 63, further comprising providing

a damping force with said implant.
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a danping force with said inplant.71. The nmethod of
claim63, further conprising installing a jacket on

wa@200d/0ka9pd ant . 72. The met hod of claim 63, furpdiBUS2005/038592
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conpri sj.ng proy i din gi ¢ therapy to | east
one ofS} id fi :ﬁﬁ H%ﬁi‘ %o % gﬁ‘c} od seéblﬁgﬁ“ﬁgnecomprlslng
parstallify alhadeithath @‘alei aJmpl(i&;t furt her

ot her o ThEITEaH £ Flathbhe Hr Thn VRS g groviding

secopilo DeGEcHDT ¥ apih. té Rt hDEador oflieStdACisald afirst bone
f| rst bone ort P froma second bone portion, said

SeLPh BTy PAT Y -ant with sai d
first b;@ne pO"Itl'ieonnﬁ,N‘ﬂ;(ﬂlo‘Eial @fseeQadmbore , poElir@he®N @omprising
concave side of a curve fgrned insaidfir bone
pETSVERtANY $3iid dEPSARLLEREMPEPYNHRS ] H)e%aﬁp%ﬁdw;g pulls said

SdHiGdtHcHY deattsren ts;adacid‘ igaSid ke Hdrn i d
second bone porti on; (c) preventing said inplant

from f o nd etté‘ﬂﬁ’erfolrhgtlsﬁl’ﬂalc§l§§| & fiirst pome portion from

PY HeIbriDWIré Tixd %81 0 iR0 itV icmpri® inke
nmet hod of claim 74, wherein joining sal(gl3 i mplant with

sai d fil@t JSEMENGoRAN GAPAGRS Witk £8ifi ddrsts Prse portion and

f i e M boed JoritSlorP @€ aP@chicaRe £8delbe BELRQde formed
of claim75, wherein joining said inplant wth said ,

sddbridishfd 15T Home BaFsicTe sy sgcomdohpne portion;

fast enefp)wi EﬂPéﬁa§n§eC§£ﬁd quele%t | BBtwéén T@elaretﬂl%t bone
of claim74 urt her cog)rlm ng al I owi ng angul ar

mPRErERn Gndgtsaishse HongipPutiios; et ener and

sai d_seeong,fastfinelg W4 resPesic tOrSAl fobfPhgnNh tether that
78. Th:&ge:bhod of cI ai ml77 further con‘pr?5| ng§ erhet =he

iR eﬁgdsé%ﬁsem%rpqmﬁewerdsewd atetend bagigeportion.
of sai G| rghelASEIREE 020G a7 943W@ﬁ{ﬁi&r}§fn@"§a‘1d implant

respect to said Inplant beyond 8 degrees
mitdd §Rridl af hr92, Hana heer&depr i SPMRrisrAi nipdning a first

Pl A Aot %&P's%l'd@l%@ts Hdhea?)o%@.‘iJno end
configuration. 80. The method of claim74, further

conpri shéng Bheowereed afi weAdMoR5 of whRerelin rjsignng ¢aid implant
C%rtg'le églécm%atﬁone portlon comprlses ]Olnlng a second

fastener with said second bone portion.

77. The method of claim 74, further comprising allowing
angular movement of at least one of said first fasterner and
said second fastener with respect to said implant.

78. . The method of claim 77, further comprising
pfeventing said angular movement of said at least one of said
first fastener and said second fastener with respect to said
implant beyond 8 degrees.

79. The method of claim 74, further comprising joining
a plurality of said implants in an end to end configuration.

80. The method of claim 74, further comprising allowing
a dimension of said implant to change to accommodate

physiological growth.
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physi ol ogi cal growt h.81. The nethod of claim 74,
further conprising providing a danping force with said

WO a3 82. The net hod of claim 74, further PCT/US2005/038592
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conprising installing a jacket on said inplant. 83.
The method of claim 74, further conprising providing a
bi ol ogi cal therapy to at |east one of said first bone

por ti o@tlﬁﬂgnig:‘tger%{e&g%%egggﬁnwi’t iﬁlq_‘tl'?edi‘ dgnﬁgg%,g%gf Bgroviding

distra on’' froma Seco
par dampinspaifdreet wddhc@epd smpdanta) j oi ni ng an

i nplant, W th idfirst .bone parti.on d said con .
bone péﬁrion %ﬁea @8ﬁ§89e ??decgﬁlg c??Ve ggfﬁggringomprlSlng
sdindthilldnghend apWeti on aaddsdmpblaeatond bone portion;

(b) expandi sai d immplant between sai.d first haone C as
bor ¢+ ol andr B P RDRs BOACTEE 1 | HF Qo G IPgd S4Pg providing
diastbbsldGcdDr eberapy (9 akl avéawr acdenesii saidfl first bone
said i.nplant, to changg t.0, accommodat e physi ol ogi ca

g P&k Ctg s nd a1 SEEFETS PORS MO8k Bher ei n j oi ni ng

sa!d_immLanm.wbtpo@aEdrfHﬁstﬁhenegg?atEmmgcomphbspsrtion from
oi nin i rst fastener wi.th sai i rst _hone portion.

B6. SFROEERIE BPTCSrn 88 1 AABLECH CoTRFS 108 d

i mpl ant(ayi §igding a@Camplantewheht saldC@ipELS®dne portion and

join%g% a second fastener with said secon bo%e £ d
p&eidoRecpRd PRECBORSA OBt 81 & [PBF2VFuPLAg OF @ curve forme

CAMIFaSIANG idldtoWone prgtlian meMeraAld eecaind @asie @rtion;
of said first faétener and sai d second fastener, wit
respect!do SXPANEIPPartd1Bg 1MPHENTet REHWEF I 371 g£1rSt bone

f WdrtlorC amBr 5§k 8JsQEEHENbOME S tth N HY Prowrentietraction
said at | east one of said first fastener and said
sdOFF® if &%ner with respect to said inplant beyond 8

degr eesc)8%1 1MW Pt 108i Rénsieh b4 safidl tifilant to change to

conprising joining a plurality of said inplants in an
e@&qoam@@%t@om@w&ﬂ%ﬁalg@rw-net hod of claim 84,

fur t hergsCOMpRE Shdtthdd O @184 magdanphese { Q118 M A Haidd implant

inmplant .91. The nethod of claim84, further . . . .

coihy spagd first bone portion comprises joining a first
fastener with said first bone portion.

86. The method of claim 85, wherein joining said implant
with said second bone portion comprises joining a second
fastener with said second bone portion.

87. The method of claim 84, further comprising allowing
angular movement of at least one of said first fastener and
said second fastener with respect to said implant.

88. The method of claim 87, further comprising
preventing said angular movement of said at least one of said
first fastener and said second fastener with respect to said
implant beyond 8 degrees.

89. The method of claim 84, further comprising joining
a plurality of said implants in an end to end configuration.

90. The method of claim 84, further comprising providing

a damping force with said implant.
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installing a jacket on said inplant. 92. The nethod of
claim84, further conprising providing a biological

wo b@campot 0 at | east one of said first bone popeT/OR20850B8592
sai d second bone portion.

91. The method of c¢laim 84, further comprising
installing a jacket on said implant.

92. The method of claim 84, further comprising providing
a biological therapy to at least one of said first bone

5 portion and said second bone portion.
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