WO 2006/049993 PCT/US2005/038592 APPARATUS AND METHOD
FOR CONCAVE SCOLIOSIS EXPANSION BACKGROUND 1. The Field
of the Invention. The present disclosure relates generally to methods and
tvaavigRsHles treating bones, and more particularly, but not PeG sari
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as well as continued discomfort while the rods remain in

20 place. Furthermore, because the rods may need to be adjusted
after time, wmultiple invasive surgeriea may be required,
making the treatment painful and difficult, even to the point
of discouraging some patients with scoliogis from seeking
treatment.

25 Fusion of the spine in the corrected state rr'iay 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

30 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

35 vertebrae, the staples spanning the intervertebral disc space.
Nonoperative methods also exist for treating spinal
deformities and may alsoc be used when ap;;licable.



deformities and may also be used when applicable. Despite the

advantages of known methods and devices for treating spinal deformities

and other bone conditions, improvements are still being sought. The prior

art is thus characterized by several, disadvantages that are addressed by

the present disclosure. The present disclosure minimizes, and in some

aspects_ eliminates, the abhqve-mentigned failures, and other probjems,
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one cfcsaiddirsty fastenef and: saigksecond fastener Aecordingta:aiseconthere
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amount of movement of one o )

receiver and said second receiver defines a dynamic

connection which allows constrained movement of up to 20

degrees of at least one of sald first end portion and said

second end portion with respect to at least one of said first

fastener and said second fastener.

According to a second aspect of the present invention,
there is provided a device for distracting one or more hones,
sald 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 recelver 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 sald first end portion, said
second end portion and said expander portion are collectively
formed of & one piece unitary construction; and wherein at
ieast one of said first receiver and said second receiver is

configured to allow a predetermined amount of movement of one of



2 said first end portion and said second end portion relative to one of said
first fastener and said second fastener, respectively, when said first
fastener or said second fastener is held in a substantially fixed
orientation. According to a third aspect of the present invention, there is
provided a device for distracting one or more bones, said device
s£OMTisiRg: afirstend perioinbaving@ dtsidegeiven dgfiningan opepingye +o
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sSegond end-parfion having & second opening; .and means:for prayiding a, . .

di%tractio force between said first end portion and said second end
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one of said first end portion and said second end poﬁlorgrerlaﬁve t0 sai ‘
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poAtdardingto asfifil aspectaf the present inventiar, athere iscprovided a@f said
= jmethod far-distractingsa first pone ~ong fastener, respectively, when
said first fastener or said second fastener is held in a
substahtially fixed corientation.

According to a fourth aspect of the present invention,
there is provided a device for distracting one or more
bones, said device comprising: a first end portion having a
first opening; a second end portion having a second opening;
and means for providing a distraction force between said
first end portion and said second end portion; wherein at
least one of said first end portion and said second end portion
comprises means for joining with a fastener such that said at
ieast one of said first end portion and said second end portion
1s configured to allew a predetermined amcunt of movement of
said at least one of said first end portion and said second end
portion relative to said fastener when said fastener is held
in a substantially fizxed orientation.

According to a fifth aspect of the present invention,

there is provided a method for distracting a2 first bone
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2a portion from a second bone portion, said method comprising: (a)
joining a first fastener with said first bone portion and a second fastener
with said second bone portion on a concave side of a curve formed in
said first bone portion and said second bone portion;(b) joining an
implant with said first fastener and said second fastener; (c) expanding

o Said implant.between said first bane portion and said second bone et hod
porfion; an (cﬁ allowing angu?ér movement of at least orfe of aidTirst ™€ ="
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concave side of said curve; an Fﬁ roviding a ‘biasing force wit s_alg
Tifhiplat HBRRVETHT S&id Firstbones PpoHic &ndPSaid Seorid bohe poftiomer and
s 3Actording o afseveatteaspedt iof thesprasent envention; thereis:provided

a method, fof disfracting a Sfirst hong.partion frem.a second.bone portion. ; o,
thsgld mgttswod comprclisgg:(r?%lﬁqgugg an implant with sgu_,d first bone  portion

and said secdhd bone portion 6 a coricavé sitie"std ciifve formed - °one
P&Ekd fiist bongFortiod andssaldsecondcbéne poftiont ¢b). expartding saite thod
cdmptans hetween spickfirsti hene portionapd-said seeanchbone PORIONs:  end
pfllg}prayeing saldimpiantrom forming a tethet gy pullg,sald fist . ;o

bone portion toward said second bone portion. According to an eigh .
STUE P& Of HI8' prdentitiveRfionS hisle i§ PFévidetr s methbh Ferdistidetingsad
fia first'bone pprtionifrom @nsecond bope poriote said methadve formed in
saPoMpEsing(@)geining apimplant with said fisst BANR e bone portion; (o)
joining said second end portion with said second bone portion
on sald concave side of sald curve; and{d) providing a
bilasing force with said implant between said first bone
portion and said second bone portion.

According to a seventh aspect of the present
invention, there 1is provided a method for distracting a
first bene portion from a second bone portion, said method
comprising: {a) Joilning an implant with said first bone
portion and sald second bone portion on a concave side of a
curve formed in said first bone portion and said second
bone portion; b) expanding said implant between said first
bone portion and said second bone portion; and{c) preventing
said implant from forming a tether that pulls said first
bone portion toward said second bone portion.

According to an eighth aspect of the present
invention, there is provided a method for distracting a
first bone portion from a second bone portion, said method

comprising: (&) joining an implant with said first bone
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2b portion and said second bone portion on a concave side of a curve

formed in said first bone portion and said second bone portion; (b)

expanding said implant between said first bone portion and said second

bone portion to provide a distraction force; and (c) allowing a dimension

of said implant to change to accommodate physiological growth. The
pdeatiices andi advantages ohtherdiselogurenwill becset fordbrhirthe: side of a
cdeseriptionjch ipliows, and-npart Wll.be apPRIONIOMME 5oig second

description, or may be learned by the practice of the disclosure without
P Utidu 8xperéntatici S fsturdd dhd Hivantige st discidstife 1rst
bongy eorealized amddobtaihdd pyemeans ofthe instruments and provide a
drembinations pasticularly peinted-outin the apgended claims: BRIER,r 214
1 DESGRIBTION OF THE DRAWINGS The featires and advaniages of e
disclosure Wiﬁ%ecgme apparen?“?}om a considaration of the st sequent
detailéd desefiptish presenedantcoiitectibn With tHedcsmpanyingl be set
farawings irtdiche HGiftisa@aposteror view ofasspinalcotumnputilizingt 8L be
adieyice-in agsorrlance withdhe pripeiples of the present, disglosyre, F1G, 2 ¢ p e
is a schematic side view of a device distracting vertebrae in accordance
PRI the prci)%[cip% of%h%cgl%%%ﬁ didciostire; FIEYS issFom Vo oie  The
Learhpogimentcof afviniplagesn abcoraanck withetharprintipledof thespresent and
olisclosure; RIG. dds aside yiew: @éon@l@mﬁﬁﬁgof %f&ﬁée'&@fmb‘%%f&{ions
i el nt of 3; FIG. 5is a plan vie one .embodiment of a
pacv%a'{t%%%%?g{?vﬁt 't %%%sé%ergf (6. 4HIG. fgsg%fl&g‘ view of an
embodiment of an irmpiast P CaHrst el tocloe-HirR|lowing
constraingdemovemenis oitbe fastenerg2e WO 2006/049993ure will become
P%EH%Q\;O&S/ %{?25 I%b%é%éebrrgglfb%w%yff roﬁggle\évugs%rgq%ent detailed

embodiment of ) , ‘ ,
description presented in connection with the accompanying

drawings in which:

FiG. 1 1s a posterior view of a spinal column utilizing
a device in accordance with the principles of the present
disclosure;

FlG. 2 1s a schematic side view of a device distracting
vertebrae in accordance with the principles of the present
disclesure;

FIG. 2 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;

FIG. 5 1s 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 recelver for allowing constrained movement

of the fastener:
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a receiver useful with a device of the present disclosu_re; FIG. 8 is a front
view of an alternative embodiment implant; 5 FIG. 9 is a front view of an
additional alternative embodiment implant; FIG. 10 is a front view of

. i ' in xtended position; FIG. 11
@Bg%% gl;g;natlve embodiment implant in-an e P

t of the,impla IG. 10in.a 10 compressedbaSia5£H592
I152ais gqrc:/rﬁ%éwq;f %g;l%thge%%%tférr?é"t‘?‘\}é nfeﬁ%btdif‘ﬁe%‘t’ iRplPReFREDPRiggnt of

fronfvieRr G X adiidiE eribbdmneavinplant 1hEI@redena disclosure;

break-awa§Feont #iewsof andtimnembpsimes frandmilant H%e 12/$84: ment
frong yieywat one embodiment of a portion of an implant of F_IG. 13; FIG.
16is a frog, view of the portion of the implant of 20 FIG. 15in a

Scompresse Bonditioh? FiG. PR ¥R ofdnousstidrimodimentsfmat ive

portfStPefanembldmuifaHe. 13; FIG. 18 is a front view of the portion of

the implant of .Fi@, 18 L{? @&Qmpmf%ﬁgﬂﬁ%ﬂ%gﬁﬁ% %19 %S%%%g“ odiment
vie n additional emhodiment imp an on,
FIGVE.{%%%@H&?% view ort %gl?ngplgﬁ%ﬁ%@'w inan extended position;

FIG. 21 is BffontiedfofarfiRer akérwativé drhibodimenin80dmptant, FIG. in a

1022 iscarpresksadayasawiafra portion of a spine including a plurality of

[ ; ' Way. ' ' ion between a

implants; 23Js a break-a side view of a onnecfuon .

pIura&%/ §1|‘§ ihr%plang; 3§ sI‘;:‘I(|3é 23a |sng br‘éﬁﬁyawgg;c frént TiehFBethe alternative
o

conn M5 e Arality of implants depicted in FIG. 23; 3 WO
2006/04999% PCIIOSB00H/A3BHY2 view of an additional embodiment

implant;

18 FIG. 14 is a break-away front view of another embodimen
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of an implant; _

FIG. 15 is a front view of one embodiment of a portion
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 wview 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 implantsa;

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;
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FIG. 24 is a break-away side view of a bone and one embodiment of an

implant in accordance with the principles of the present disclosure; and

FIG. 25 is a schematic cross-sectional view of a vertebra 5 showing
“%)g?%tgéorégggor inserting fasteners. DETAILED DESCRIPTIOFﬁFor é?&é??é@z
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as such c uratlgJ cess st and materials m gvar
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hertele isdiseel Rspuke p@ﬁpo%é%ﬁehﬁscmﬁﬂjléaﬁilcuIarﬁmb@%h@“ﬁtgmﬂ*ﬁ and

andtig-aatinteinded i@k Smiting sinee thaweapew! e HEaseRY illustrated
disclosure will Ilmte n nde clalms equwalents
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thereo lications an ence ma erlals refe

15 hefeif tFdE5EAE e BACKOYOURBTGHERE dhTsstite, At B provitd normally

20

25

30

35

additional tetathecgridihgdisiprattce;srevhnteby theorgatatethbypossession
refgrenges Rereiadn taeirentitglies, Wil s follawingexseniian dadhecope of

event that a&¥ portion of sald reference materials is inconsistent with this
35 BPIiEARGH O SpBiedf5itsupercedes said reference materials. The
referenceBettegatddigeossedthdeni aee 4nd methods for treating bones

and/or spinal deformities are disclosed and described, it is
to be understeod that this disclosure is not limited to the
particular configurations, process stepsg, and materials
disclosed herein as such configurations, process steps, and
materials may vary somewhat. It is also to be understoogd 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 materiales is inconsistent with this
application, this application supercedes said reference

materials. The reference materials discussed herein are
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WO 2006/049993 PCT/US2005/035592 provided solely for their
disclosure prior to the filing date of the present application. Nothing herein
is to be construed as a suggestion or admission that the inventors are not

Wg%gg,g4_§99§ntedate such disclosure by virtue of prior 5 dis‘ﬂ@%ﬂf&o@sﬁé&hwz

distinquish the present disclqsure from the subject matter disglosgd. in the
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the parts maé be joined together and yet the parts may still be allowed, to

mEEWIRRELPES: T BARR oth&e ALY ABrdiR™MR phrase Fdnstifed the"
maverkeae shalirdl esristnett i rehrrsnidvensemtelan obfistitliictates

resperlAe:2Q aneibes ohiact igavhisadhranevameads disyad esdnpbited ng,

to a.predetermingd, amount of moyement in a particular _dimensjon. As . .
e e R T B fe b maag e

mEBHEALEP&DIrRarerREifFa AHBTEHENTS280 RRRRd Pt RBRFrdHat do
a meangasiie osaXis; Soiehlas moveaianidllowesthy @ epring oiembeteps.

as well agqnglion that Jugy nQLbe,ASCILAtng AL AIEANG A USEA ona1i be

herein, the term "distract” shall be_construed “broadly to include separate

or CPRFEHHER, SFEAINIdPot s 136N 8 SBRRAGH H AP RMERRy Frin Parts
anbthevhsabh gsavber sfores iscepplietnieds artalrthbodiesdn yediréditorpart s

thatpay ¢adse,themigreparaieei e drcernedusssure of ealidCheher .
between the bod e%, even if th\%g%.f es remain in contact. Referring now 9 .11

FIG. 1, apbsos’fgﬁ RRF i shdi r%%esp‘iﬁgrﬁtﬁg\%iﬂﬁ aBﬁJVI% | yné—T" S
vehebraad Prig §einkntl nisy eeen abnbratalshEeatcuwidiumpespect to
cogypenlyefpyeddons which the movement is limited or inhibited

to a predetermined amount of movement in a particular
dimension.

As used herein, the term “excursion” shall be construed
broadly to include a movement of a part, including 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 geparate or draw, push, or otherwise force
one obiject in a direction away from another, such as when a
force ie 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



5 WO 2006/049993 PCT/US2005/038592 scoliosis. The lateral curvature

may have a concave side, indicated at 14, and a convex side, indicated at

16, as shown more clearly in FIG. 2. One or more devices or implants 18
WYohe.iased on the concave side 14, to distract or push thea¥siiehias,

12 away fiom each other famasist instraighieaingathenspise ANd3RBERRY side,

trea I sceliosis, Foy example. the Huetersyolkmann pringiple sjates
that compressive forces tend to stur\ﬁeié%%eta Qr(l)\?vtl%n%e(ﬁsfar%ségé as shown

forcB8%8nG 1525 ddeIdmtE KRelctal gffRh CAcEGRINGIo VA Sh&rFivETolamts 18
10 emthéeoptavedide Izhef thenspive Hidmyliendto dfeelesate skefeiah the

s growi-pasbeLonraygyde ke iareby aesistdn Sitaightening he spifcn; ng
10. Ithwnl also be u de%stoo , as dlscus%‘ed morg fully below, that the
devices and nethddst aREERed hEfn Ty BEUss treat! SthePide . the

conHiRFRTHY ¢ Kdaio P Bedlivsis sivRhpstHidstopendties piasefiorces tend

disatesue.iMeregrel.dbeiprigeipiasof i pressp£hsclosure Mk Be cend to
utili I ther or_ hone like rtions. or members not ,
LRI R NP ORI RRISIRILENTRT Mg sve corce

10 em IR EPR GRS ant 185 SHoviR iTife Hprait teRthyEmagseterate
firstebredl portiorg26wetrid asetbad emskportioni2z The fikst tera-pbitice2@st in

mayinclyde afrshEecaiversgl S regeiving g, fasienargd s shwnmess, as

IG. 4, to atta first end portion 20 to a vertebra or other

cleaélé/ in %h @:\6

bon@ SoNERT er ™95 ST hé SetdnPEAG PortidiRs2 TR ifEUdE SPse@Bid methods
recsiver2gged hexsiingmafadienvsed tocattashztheskesndmimbporipriitions

1522 i%g&&&marz%rW%SM!&:%&@,eﬁmhfheﬂfﬁ@%ﬁﬁér %lk alecletShﬁresent
secqQng receliver m e configured.as openings 1N _the implant.. .
AR e ot MEeSVBT oGS SOF AR IS en i S, pRFgsent
diff S\ RE EBRAGErAMRASLE ULt bhiBBBKE LriFaEaIPEpREIPSNAentbdrsne like
for exampiesTlae inpiasd A8 maty alsedrclidednaxpargdmneartion 26

between thedUst-ead RAUIOR 0 e sgeand and forose 24, Pennogiment

expander portion 26 may be configured to provide a 35 distraction force to
20 oGS i firstBRGIOTE 26 BBy HBm  The implant 18 may include a

first end portion 20 and a second end portion 22. The first

end portion 20 may include a first receiver 21 for receiving

a fastener 24, as shown most clearly in FIG. 4, to attach the

first end portion 20 to .a vertebra or other bone or member,

25 The second end portion 22 may include a second receiver 23 for

receiving a fastener 24 tc 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

30 gecond 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

35 distraction force to move the first end portion 20 away from

the second end portion 22 in a manner as diescussed more fully
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the second end portion 22 in a manner as discussed more fully 6 WO
2006/049993 PCT/US2005/038592 below. It will be understood that the
implant 18 may be sized to be joined to adjacent vertebrae, or the implant
%wgﬁizeg to sphan multiple vertelbr_aeFEé oiheorn(lesg]ebdggiﬁrggﬁ%ﬁoﬁ%n
bong.grpone n ear , .
fastener 24 ,m%jfi/ iwrr'?(L:SlLuidé8 % Bgé%?g scroec\%/v lf?%%lngtﬁﬁe% %féfﬁnd Rl sized
30, S0cRhaLHRFR SN AU RTHRF bESHEERPER 0 @bohketdmelastnls may be
anchibrethe heap®d maythgie areduets sianetescipsbeiRgiecrivegan of a
withiarie geceiuges21, 23. It will be 10 understood that other

i i 24 may include various other suitable types .
embodlm%rgs f the fastener g pjrﬁs,FQTr(%'créwstb? e gg S ite
incliafferseewst healng echede withediaietercttwt rhay hegthehsame=ass and

or gra@tﬁﬁtbar}i aldi@rlrﬁtat %ﬂ@ﬁagzél?ﬁ&'rp%i%?f e %ﬁéﬁ?}iﬁi@;ﬁgﬁ bone
h 30 may. also include a grgove 32 for_receiving a catc : \
inelitld%.%, orgr%aglﬁta?rﬁ%%ﬁé h%%% B RS tﬁ%?’feg Var& jeduceshfiameter

embBHiInREHT tRECCARAB A Hidiimcliee aecefmguRatimaye snappedll be
or mnéeedtmmipmsiﬁmn.maereaﬂaaadmﬂt@éab}? gatgh gggg@y]bl gtiﬁh@g may
20 I d nﬁé that. e threada eable wi )

the%gg'?e%%%)gﬁ%%}cﬁge%ver, it%vi 3é@tjslr%S eﬁ:'}sttcc}fjndE t?}a?¥h?a%sa qﬂ%rf mafh)fl cmdmg
haV&- IRAG s difdrefit RidbBle Vo iR fons R SXAMB IR0 sEsItMeH ITtisg rews
arthalsdngther besdsbdirhehtsa msaineluete athek atiaching machagismas K, or

attaghingdhe Rpfastener dtheimglantig, '%!Je%%gadgéﬁoﬁo@%f the

theffirsyeceiver erﬁnd the second receiver 23 m?fﬁ be sized to receive

S SN e 788808024 o/ Bfhbda BAE afle FOGE 032 for

at least'a portion 0 :
ther fif§ Feéamer Qo568 tRé sevoriheeeiver 23 Maf beftonfiguretdahing the
pravigalan ©XetEHam tQﬁHOWe%@iﬁb@%tlgrrﬁﬂgdz%mthQf Q%?ﬁ@ﬁ@f of the
the 24 with respect to the,implant 18. For example, as shown

mogfggiggg%rﬁin . é%zr?éf embo imIe}?rlmPgbftlt’ﬁ%tre’%a vegreZT,n?§%‘?%/°r pressed

provAte PR SN tdarshemeTbadirenthe fasacrauindtghraninclude
anglermshupda Zhaped head that may be threadably engageable with

the fastener 24. Moreover, it will be understood that the
catch 34 may have various different gsuitable configurations
known to those skilled in the art. Also, other embodiments
may include other attaching 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 sgized to receive at least a peortion
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
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35 degrees. Another embodiment of the receiver may be configured to

allow movement of the fastener 24 through an angle a of 7 WO

2006/049993 PCT/US2005/038592 approximately 8 degrees. It will also
\@g#%gl}g@@pd that the implant 18 may be configured to aliqv@oeiosise2
suitable movement angle a within the scape of the pre i r
sUBRBETHODE feskribetfhore Tally in t‘f'\’éqt%bf%{t%o% 5§1 ?\l/%\%érggﬁt&o?ﬁwaet the
fastepdeps wiBinwegpdfictPaiaRr 9fay-Be aldwed BBYrovidiesn suitable

eXqirioR 10 ageTenedate inhy sitlegiscgiowth D the patieseno diowissure,
(e paliral gverment bebygen theaeriebiae and inerewanionenuae

theSLfFans?esr orce that may tend to loosen the fasteners 24 or_10 break

the verteMeeBieRspIaht 18 MEtEbTRERIBHINY ThdTe MefR BT e ?égtgﬁ’g} e«
241agy aigo implosethe Basewititidaiclksurgeonrsdeeoupte tRecommodate
'mo%lﬁ{)gl&t&_%% V§£‘&P£ﬂe&f eiher honepertions. GonsWicien afie natural
m ement ofthe fasteners 24 ma\e/é)revent thg igg)lantl rflrtorg e]'y%% h
inSENERIES Fo SRISGR) aHPm Ay Srevent excessive hovement o]fbthe uce tne
imlaandBeand fastame sthatATeNt PEAstshdwR e EIEhS, SRRRenexrs 24 or
coh@@&%r brgq@de\cgmn_bgélin@ﬁdia@ﬂmﬁvabimcyIindnmﬁem,, allowing
spherical bearing, ar a hi-polar congectian, fqr,exare 0 :
R e R A
faswdrieHD AWIwaeapeetto ﬂ?@%ﬁlé}ﬁﬁ&m?ﬁé?&n%%5trﬁa§¥b% UEA GRS ©F
to QJlove mavemenef thentasteneodithicuglouardustiangasvénestonof  the

su as torsion, . flexi nd.extensign, le. Thedai
mc%161 iy iﬁ%ggniﬁg}?o? passir?g thegfaw tgﬁerfe]tgﬁr%@ﬁ%t@?f}%glled
undERtdRPRAAR tﬁ?ﬁsﬁﬁ&ﬁl@ﬁ‘éirﬁ’fSFSﬁé\N%gmorﬁg\r}‘gr%en?fof%\ﬁg imiplant

fastenenri?l Rathtrespest &ithe implant 18 may be used with some :

orsecng U, supgls s gpsuaniitio e o

e i D E R D IR 5 B o

mapebe topfigurad t cHAsPRIEHe RERBSSEIPTromiNBVIRIBEPSRd maY be
provided within or as part of the receiver 21, 23 to allow
movement of the fastener 24 with respect to the imp;ant 18.
The joint 25 may be configured to allow movement of the
fastener 24 through various ranges of moéion guch asg torsion,
flexion and extension, for example. The joint 25 may include
an opening for passing the fastener 24 therethrough. It will
be underétood 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 7joints that may be removable attachable to a
fastener.

Tt will also be understood that the receiver 21, 23 wmay
be configured to constrain the fastener 24 from moving beyond
a2 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



a predetermined point, such that unlimited movement of the 35 fastener
24 may not be possible. For example, the receivers 21, 23 may include a
stop 27 for preventing the fastener 24 8 WO 2006/049993

A Hel3835/038592 from moving beyond a particular po%ﬁ?ﬂmﬁb@ﬁ&?z
27 meyrbeciotme dhayenuall graprotrusion-opdie tgIANt HBOr Ao may be

suitabigmechanispuier Itsqitpga@mswtoq{ tgﬁéai DEL 2498 ol
embodim%rit, the receivers 21, 23 may be configure p5 glﬂ%h tha?t eany other

1,23)
57R1%e BEFARER §RD 1 195 R ninvaRenthefadibRe f285aRET 24.

ul
parﬁcular
provides ditexearsivhadialiow tHafastener 24 te movethraaghttheconfigured

5 pariigelar angle 0.cAccopdingbaie:size pfdhe seceivrs 2% 23 Paybes ) 54

larger than g diameter of the head, 30 of the fastener 24 to provide 10 a
cle%%%%:@nglﬁz %”a]% e faésstfeeaﬁléarr%gm%?% 5ﬁ8®§8%%&2é°‘fﬁém to allow
partiBflafasyieteivhlé bemgeevistrdihegysm Fovingabejond e angle 6,

particelar &gl 6, Incasowieiensodimetethe: veeaiVers 2223Mabe larger

include tapegqd QL beyelad eﬂsnm&édﬁnﬁagg hoyn %V%}Lg'eaf'w £h§e4%ovide

portion_of the implant 33 15 depicte , to allo & fasténer

10 mofe THE2PARLTIFITYIERS Y Wit bEARTRIIS RAtHER YhEecadiquaiohdfmove

thetfhstapaer mmzbeaqgﬁmaﬁiblmhlﬂhdheed@@ igtsaken Of Had reseiMeoving
21,23 t,8nakle CBQ%@E@%@%%&%M &f t%faa&?&%gg; é%&&y&e%% A the

discussion of th%éexpander portic()érl}[u 6 will now be provi with reference

to FITS S4B B8 uriter Sod ViR SARSTRT S5 iBRR AthyPRERIngs 35,
provideghewaricusdifferber rdonfiguratides gsodiséossedbelone Oheplant 33
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on 5 portion of the implant 18, and g yqd 38 on an 0sing portion
of tﬁgﬁtr%p glr?ta 8. '?ﬁgh%d 38 may b& regéi\ilablebl% th’énﬁoé)é%é:c’?%an‘ahat the
moveBblERtispettiiotthe daafensr A2pringyaemaymss bellecatich the
withimthiaosleave &6 tofproxiderademping anbiasing-foreaibine diseelion inea

of qrrowdhiojmshytbe3Q first.end portjon 20 away from the second end

portion 22, and to absorb compressive forces éxerted on the implant 18. it
will be urile SIS ER e ShrifdRo FIBAPRRTICROESIGN 26 will now be

provided with reference to FIG. 3. It will be understood that
the expander portion 26 may be provided in various different
configurations as discussed below. One embodiment of the
expander portion 26 may include a hollow slesve 36 on one
portion of the implant 18, and a rod 38 on an opposing portibn
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 alsc 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 gecond end portion 22, and
to abgorb 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



member or the spring 40 may be formed in any other manner known to

those skilled in the art. One. embodiment of the 35 spring 40 may be
configured to abut with an end of the rod 38 and an interior end of the
veteswe/@8ys3he sleeve 36 may hold 9 WO 2006/049993 - PCT/US2605/038592
PCTR¢SRPO5/688602 thevbpriagMipplaceiendwovide syspdirfortieing 40.
sprifdlg 4%11? \&i%lsaés%@e&g&e:@matf@éeow%n%s&ﬂ?A@rmy he may
used in the implant 18, and that the springs may, be, attache

arr%%e&?ﬁc\g;ﬁo s'differdh i;1:("51n |gu$§t[or?§n|§Wﬁﬁ%tth?%%opsesg? the " be

preséfegiedsard TReswRgrih ARd FREHRIBh cliféeprRt 46omE)pErations
5 selepted hasegkor thpdesteditcatmanintod examplexie will be

anderstooghat g sglied 8Pringst LNAIEASH 15 MAUDUBIHRE MEN may e
the spring 40 is In a fully compressed position, 10 whereas a lea ﬁfegng,

as HELFESEH RERERIR RS SEdF FeatR RR ERIMunT P 8T e - 1t will
spring readhes ttsad sting tpesition 1 ©hespmbodimMéntelitheespringia@ nwgycimum
be gonfiguirgretp RIQYide #0:80 Moofidisyactionrfores. Howsvesdewildsition,
understood that tﬁe a?gri%% 40 may be %anicqgred (o] 1Rrovidef aﬁﬂ?(g»lsbelow ma
10 o,it¥BRFISHEe ithitithe Bopeor (A8 present tisclostre. It will Be o ey
undeestod that theseipandépperions26: e iEpEislsERBbEMcHLS agesting
disglesad herein, fpfexappiaBay FMasesppaexcsiasyibaddiionigured
to the excursian prqvi by the first receiv /or . :
oot er DA 3Bl e LA Her Sorion 6 ey Sl dor Lo i1 be
addWRsHRE SERARHEALLERFEBRTAE HorisHs Rt id FPiRAmpIATigide any
15 It withhe aptlerstiepd¢hatithiei spinaen geopingofatidnds prapgniwdt sciateure .

of approximately; Mg RGIYEALRSISegReNt, {ar s%mﬁwéwe%, in
treatment requiring an implant 25 18 between twaq adjacent segments that
hER g 0

may- Eke RES JRAS T ROMPBES RS, iR REFTPLS WAy
allofisr3&mmmacohd evemesidor edamptdl tHHowever thsRirrr46 Hovingvided
456 Hpmtgtén%/ﬂ%%nth f@@é?@e?'%iedatﬁcﬁ%pei@t%@émgr%éé‘éiéioér 23.
the vertebrge during, the treatment period.. It wiJ| be 30 underst that, .. .
20vari§ﬁ§%ﬁ‘?§%¥¥r’ea Sr’1’1eer‘?t?%’earrllo% srpn‘?ag/r%é oﬁsgé) withint %Os%c%éro Gicional
;xeggwqﬁgggsgﬁgwﬁgnnﬂmyg portions attached to.the implant 18.

It will be understood that the spine in growing patients
may grow at a rate of approximately 1 mm per year per segment,
for example. Accordingly, a treatment requiring an implant

25 18 between two adjacent segments that may take two 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
wm of movement may be selected to compensate for the growth
of the vertebrae during the treatment period. It will be
30 understood that variocus different treatment periods way 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
35 portions. hAccordingly, one embodiment of the present

disclosure may include a spring 40 that may be configured for

io



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 35 portions. Accordingly, one embodiment
widhesporessnt disclosure may include a spring 40 that may p&ggg%g% 92

for pOW 20964048983 RECT/SARI5/A38592 cprinviingenidite@ianall ) owing

distractiendeice withaut allowing 2 depsile force fo.b {gd jnthe
sprine% 40. Also, thggggring 40 may be sigadgé) %rsg?/i(%eg g%%‘?uéit% 'forc%lt%o’ the

prevant i ot 38¥oRT bBREHing SUPRARHTth ARSI SR SE. S @mrevent
emiBotimesd of 8hd sprindpattmminmt detcovingtied thethkoliplantsl®ene 36.

sat least onsnend@ush thakes &te first exl-nostiaR 20:0f hedmplaph i8S teq o
sepghaetegm}(jgg%gng% fronm tgel%g% n% ggd pcgtlonczz of the implant 18,
the Spring 40 may not Be fensiched t5pullThe s 5%5%%8?1’ JFfowaiet end
the ROt Bndiddriien 20 otker einbsdrpas dfefiessshing 40guafrom the
be attashedl émthedmplant to Al ehiensigrarae n&hﬁlﬁorﬁi&ﬁﬂéi&emy not
cregied, ing, 40, be,sized.so as to preclude a tensile force
fror?? %ei%%%tcs:{;g%g{ingtﬁe Fs!g?%g Efgé dugfr?gsgor?nna oBce}Fa ion. O%E’ertoward the
10 o mISSHATER &5t #REGHATY 18 40 ThEFPRbRRARERLS séhehes spieimer 40 may
to previdé taphlidg tiorechbetivedutite vertelirhewOnembodignani:aidhan the

implat 18504 the aresent-disclosurs mayalsg incly &C%%gﬂ%éﬂ;gf#eé 50 as
39, as shown in dashed lines in FIG. 3 covering at [east a portion of the .

20 ifpRAT T8 FfieTatkt ﬁwaf‘fﬁg?oﬁﬁgﬁo?%’r@%ﬁﬁb?geﬁaﬁé’ri&?e spring
suchhsapidigemgiaral sizenabiordi-blotken- pohotdémeuch ast the spring

15 p0|@yww|¢%ﬁmm%l%oésfq @é@ﬁ&@%&f&%@iiﬁ‘@r& pulling
fabrf%gé%te#)lgéwgée Jacci[}et 39 ma rbe placed around the implant 18 to

prevent soft fissue 25 |n8r3rv$t , And to contain wear debris that may be

generatedB§, tRENABEIRAB. TPk jakket 39mraphe fixedl orfemokeblypresent
joinedlaritbhecmpiantdBsby stblleaoranLatEisWaDIL AltaCBeNhs shown
e SRS S TR e
20 implant 18. The jacket 39 ‘may be formed of any suitable
material, such as a polyethylene, silicon, or a di-block co-
polymer such as polystyrene-polyethylene 6xide (PS~PEO), for
example, or other inert fabric material. The jacket 39 may
be placed around the implant 18 to prevent soft tiassue
28 ingrowth, 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
30 fasteners 24 may be made of any suitable material known to
those gkilled 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,

35 such as a radiolucent material, for example.

i1



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

Wil 90asReshys 35 such as a radiolucent material, for examplesdg\6s 038502
2006/049893 RGHALS2005/038R02 Refeygaca willzmy toemade &ebtGi8e an
to describe an alternative .embadiment of the present disclgsure,
pre3?(:":Lffcff§;1 3%3%:‘6%%8, %dﬁ%es%ntlyo(ﬁsclgé%d eprﬁgggll%ent%%gfce%h%%m' As

disEIB8URCHELY fEE FarEiRchretie ref SS@RTpM P 6P tHE 8§ Mhgdiment s of
embadirdestsiafstihe=disTiosireainsfudingdhat diustrateeliip eker@lavyllof the

5 be gpaiagiated hatthe aligrmative embodiment qf (e, dISCIOSHER yaing  that

illustrated in FIG, 8‘ma¥ contain many of the same structures represented
in A&SEETERAAR Ehef 10 or different structures will be explained

to most sudcinGthl explaipprefdatieds Winidh thmeaditiethra ehvsodimepdd ment

OLtB% @_@gloayé%g&ﬁ@éﬁqj;lngé@_rfagaeié imhatgsaafy?wewf ¥hny of

alterpative_embodiment implant, indicated at 18a._The jmplant 18a ma

15 R e B8 oS8 SOt LE S e b B iy, che nen
10 forcerb i bfffaxiambaf SEHAG YRR AtcotdibR)PXiNEiRSRANE2 saaRay B cinctly

forraed asia oprepicea tinliasy memherdneludinga fifst reskivei@dars of the

secgggf;rfgs%/% 23p gand expander @&r{yanQGa. The flat spring 42a may

be configured 20 to provide a low profile so as to reduce space required to

accommobiafe thé implaHEEEA R redvef HPWHI bE GHdeRtocdP that ternative
furteabatemative smbedimentrdiptanisdl8itmagde phadecnpitngnyt 8a may

15 hunber gigends oploons&s dgpiatedin theereRodinpntd theimplaRticze a
I8b shown in FIG. 9 having two bends 25 qr logps. Moreover, other .
BT RARS By T RSl ik AHRPer S RF R 6 pONSREALPOLY
sucttss anpleahiindaiasegmdpes, fsuigeh@ shapenesopasgotheyis@mb eenber
shapge: Refeqing fow teddGoed0:ana-112 o, adgiional akiemaiver 23a and
ST SN S U B concisucen

20 to provide a low profile so as to reduce space reguired to

accommodate the implant 18a. Moreover, it will be understood
that further alternative embodiment implants 18b may be
provided with any number of bends or loops, as depicted in the
embodiment of the implant 18b shown in FIG. 9 having two bends

25 or loope. 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.

30 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 altermative embodiment

35 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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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 35 of the

wisstasuisytustrated in FIGS. 10 and 11 may contain many,of. RS s0s
strush&esléepregeru@eﬂez%&s.éaé%f@@emg 12:YMO gﬁ% ;Qﬁﬁl med to most
PC ) 38592 the new or. different structures will be explained to .
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view, of a aiernativei blembosliraent anashindiepéed aifl8enin @ternative

s extehdpshpnstien e npianklBa faay Jclyge @ IRALAPIRBRE g position.
extending from the first end portion 20c to the second end portion 22C.
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20 disclosure illustrated herein are merely exemplary of the
possible embodiments of the disclosure, including that
illustrated in FIG. 12.

It will be appreciated that the alternative embodiment
of the disclosure illustrated in FIG. 12'may contain many of

25 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 embodimente of the
disclosure illustrated in FIG. 12,

FIG. 12 illustrates a front view of an alternative

30 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 204

35 of the implant 18d away from the second end portion 22 of the
implant 184. The implant 184 may include one or more ports
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30 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
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material, such as silicone rubber, for example e expander portion
ma§ RIS & FRTHEGENSBHShataTs. ”&?He%aﬁﬁ’@?gb‘?ﬁ’ﬁ%@f the
mayl becfosmect ot inulspleanestefial S 8@¢h &.expander portions 26e
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elasticity in particular, areas of t der portlon 26e. It WI||
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20 corfRgehaden Mh@m@dmvp@rﬁang 26e that may be formed of an

elastic material, such as silicone rubber, for example. The

expander portion 26e may be formed of a homogeneous material,

or the expander portion 26e may be formed of multiple

materials, such as expander portions 26e having reinforcing

25 materials for providing additiomal 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

30 portion 20e and the second end portion 22e. The cap 50 may

include a hollow gpace for receiving a portion of the expander

portiocn 26e. One embodiment of the cap 50 ﬁay be formed in

an approximate “trumpet flare” configuration. Moreover, the

cap 50 may be formed of any suitable material, such as

35 titanium, within the scope of the present disclosure. One

embodiment of the implant 18e, way include a flexible sleeve

14



A cap 50 may be placed on one or both of the first end 30 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
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the faeiRaeEsg48dBr portion 26e may cause the expander portion to

create a distraction force as the expander portion 26e tries
te move to its relaxed position. Tt will be understood that
one embodiment of the implant 18e may be formed such that the
fasteners 24e may 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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torsion, side bending and flexion/extension. As shown in FIG. 14, an
additional alternative embodiment 30 implant 18f may be provided having
a snap-fit cap 54. The expander portion 26f may include a snap-fit portion
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fensxeatidmat the jacket 58 may be formed of a single piece or
sheet member.

Referring now to - FIGS. 17 and 18, an additional
embodiment expander portion 26h is disclosed. Similar to some
of the previously disclosed embodiments, the expander portion

"26h may be elliptical 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 €4 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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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 30 expander portion 26h as
waicetetiyarrows 64 in FIG. 18. Once the fenestrations 6-RaY8 44s/03859>
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eIim@@t%gea%xﬁg%\@ggé ﬁ@t 18, thgforce required to further compress

the expander portion may Increase. Accordingly, the 35 distraction
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disclosure &t &tfhe RAY aré MefehFExenftary@iith@possihe  additional
emisddiamnts bf¢heuisotbsuzetincliding:thet-dbesitatad de FeS-d 9N dshown .

e
dISC(|) Lérgelllgitra ed in FIGS. 19 and 20" may contdin manyoo% tﬁ;esan?g tments

structuresTepreSaedin FIGS L1855 BRkE e 8% Bedrfrepremplary of
struefiires el Helexpraihedinanbst shcdihetlydytaivethedpatines wdligh that
comie wikrtherembogipent of te disclegure illustrated in FIGS. 19 and
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many of the same structures represented in FIGS. 1-18 and only
the new or different structures will be explained to most
succinctly explain the features which come with the embodiment
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 houging 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 181 shown
in FIG. 19, aB compared to an extended view of the implant 1831
shown in FIG. 20.

The dimplant 18i may include a cam 70 that fnay 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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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 30 slider 66 may be movable with respect to
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shown in El The implant 18i may include a.cam 70 that
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70 oy (ate wbasidhe pivet Z3rdhe camuwi0 tiay milsecontact teedgn 78 may
§|f. ;2?%[%“;;'“9 68 S%%@th%xt?gotégoef tihe ﬁg@&%@*%@%&b&%@%&%mm

MOVe to ¢ Snded position shown Ih FIG. 20. It will
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limit the movement of the slider 66, or to prevent the slider
66 from separating from the housing 68.

Referring now to FIG. 21, a front view of another
alternative embodiment implant 183 is shown. The implant 183
may include a ratchet 80 having 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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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

vggngg,ﬁggggond connector 83 may also be connected to ag %Rﬁ%?/gsssu
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a third ‘connector 85. It will be understood that the biasing member 84
may be foffed®#% anth&afe aisprparaoer irftherary fareapplyipgrted in a
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In usg. the seqpnd connectar 83 be supported in a seat 81 of the
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ratchies 80, & cshape of the sgat 81 may,allgw the ratchet %ogr(%:[g%%% such
suc hg%atttﬁe second. connector 83 may be supported on a lower seat 7.

Othper e MBOIERESr FRPESRE AtyBledGd8 RECRREReCB0drdiAwer seat
rotatthg to SEpeart gebedrimsatbs 836N &S |ewetseat Blmkpresserd@ude the

frorpdbelrecoBd corBRCtor83donthedatchel 8018 reduced, the disttaction .

o DY e e Tl e Ao o TagF 83 to

rotate in the opposite diréction EGch thattRe s&
be §hBpEREGHS R Biyht? sEedecef wiliine didsmictd dmatt2Goneprovided by

:mbnéi_rmrataitr@gﬂmmam 53j, asylepicied ir&zEéG]::arE]JcH@af @gmégef’otate in
IS ( It al moyve { of the second connector
tfﬂ(é ?ﬁ%&?b‘@ B?L%E%Qﬂ%ﬁ Q%S‘ﬁxét %Eﬂ et eth%\?%ﬁg%m%%}ﬁelﬁ?ﬁa)% may

83 in a direction away from the ratc , SuC

notanBHBRUEES fetR Aot iffeHoefterftiof ofd visikbraawwayifoatood that

anctherembodiment of the implant 18j, as depicted in FIG. 20, may
provide a distraction force without constraining movement of
the second connector 83 in a direction away from the ratchet
80, such that the implant 187 may not function as a tether to
limit movement of one vertebra away from another.

Referring to FIG. 22, a break-away view is shown of a
gpine 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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25 Referring to FIG. 22, a break-away view is shown of a spine treated
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received’in a corresponding concave shaped recess 90 _formed i s
imﬂ_&ﬁ@%k?ﬂﬁdﬁ%@ﬁﬁy Jr‘Jae?(rﬁ OV'E%%@%%—H: raeggsi)ﬁe'%%/tgéthgéﬂ#%g% %r%(? with
portiesraGicaribthetsecEid ehd spertiow 2RkoRCARIngHT theffisiirpnd  end
porﬁggtt?thg%ggg}gt;le ﬁf@@&@ﬁ@mrti@n&aﬁﬁw bedlpweth tnnmmee \wid the
respect to.15 each other and with ectt a 4. 48P
thegﬁgf)&ﬁdeﬁléiﬁi%%%dfgn%%{r trﬁaé&iz%o%& Qe%%%éor%tcgr?%é% r%%cght()ee S to
allovrathto Pieve BRArMARGICRE FREFfeSTRAES t aeLRRERers4, abBGt SFPe
axig Q8 that-sraha paspendicunkvitnddepettio arazisdetidhtpnayion 22k
ex‘%&% a%’é‘ga%e’l?etﬁ Oééh%%a%%heéx?“ah/%q\@”&efktzpé@er@@&@a@l to the
portion 20k and the second end portion 22k through the angle a jma .
occhf HshR” ifblarR8tk ARteTRI S ﬁ&.%ﬁﬁﬁla?@? RS oSt C e:ztgrzfy with
in Riespae: the fisst end pogiont20ic amdiorakbardonticartl pokedgppket the
may be.allowed o rogte tironghsan angdlesd abPUbnd portion 20k and the

gecond end portion 22k through the angle o may occur as the

.

implants 18k extend or flex. Similarly, as shown most clearly
in FIG. 23a, the first end portiocn 20k and/or the second end
portion 22k may be allowed 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 «. Rotation
through the angle © may occur during side bending or rotation
of the vertebrae or bone carrying the implants 1g8k.
Accordingly, movement of the first end poi:‘tion 20k and/or the
pecond 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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25 the axis 94 through the fastener 24, with respect to the joint 86 in a

different dimension than the angle a. Rotation through the angle 8 may

occur during side bending or rotation of the vertebrae or bone carrying
ifpelas; 18k. Accordingly, movement of the first end partion 20k

ﬁ?dj/%ﬂﬂhe 30 second end portion 22k with respect to a fasté grﬂfﬁ',ma?émsgz

de SteHFeRPReRAint FRASTLEIBAS: iR ciReReapbLERRiPDSaAE Slisdpsure.
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end portjon 20k and the second end portion 22I?throug various ditterent
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degrees & frebdenshgthimthe Sbopetofaheapresaent disclbsuréoMdietverction

it wilkbedndasstapcbihal 1Ripk 86 AN 1eGRRSCH YL IPAY NP  ral motion
configurations wjthin the igggeﬁof tR% present disclosure. 5 A table
2fonTor

shSWmG Alowablg raiges Qstractin dedcteiftwetth Clinical
thoPdcimgFranddandfarcity videlerAnmoldn Wegmemy i$ prespdtednjabi MM,

belpvs a5 disglosedin @mi%iﬁ@a@@@gﬂqs ﬁ%&d&l Sﬁ&n%l%%% EIQ Nlilm'g%stood
AW ]Il and Papjabi MM, J.B. Lippincott Co. Philadelphia, . It will be
ur\{c\éf(ia]r%?o% ﬁo?ﬁ?g?h%/%% e %%%pv?/ Shows ?gﬁ%as?'éﬁf'gefiv%aﬁ%egse? or Vaues for
for vearcue difeF R RIveRMRBERehge of Motion (ROM) Allowance for

o O e 7 T o
3-9 A5:-Frppele8 T3mibPnBal 3-7 6 pUriel sidd 244 5-¢ Orie 1diBlel abial
3-34 566 5-11 8| #4254 Q5 4-1 bdrell A48 3)8 6 3-PQ,eakl 4n T3o9
3-§64-766-76 (@) _ (8) (@)
Ti1-2 3-5 4 5 5 14 S
T2-3 3-5 4 5-7 4 4-12 8
T3-4 2-5 4 3-7 6 5«11 8
T4-5 2-5 4 5-6 6 5-11 8
T5-6 3-5 4 5-6 & 5-11 B
T6-7 2-7 5 6 & 4-11 7
T7-8 3-8 & 3-8 & 4-11 7
T8-9 3-8 6 4-7 6 6-7 6
T9-10 3-8 & 4-7 6 3-5 4
Ti0-11 4-14 5 3-10 7 3-5 2
Til-12 6-20 12 4-13 9 2-3 2
Ti2-L1 8-20 12 5-10 8 2-3 2
Ll-2 5-16 12 3-8 & 1-3 2
L2-3 8~18 14 3-10 6 1-3 2
Li-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. Alsc, an exemplary ROM for the implant 18 for the
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T9-103-86 4-763-54 T10-114-1493-107 3-52 T11-12 6-20 12 4-13
92-3225T12-L16-20125-1082-32 L1-25-16123-861-32 L2-3
8-18 14 3-106 1-3 2 L3-46-17 15 4-12 8 1-3 2 The ROM may be

‘,g(iiﬁ{gmgg%s the motion taking place between 30 the stem,of the fasisngs

, such asa pedicle screw, and the implant 18. Also, an exemglary
ROkoioR e inastaneR8gorTheT20 WG LOMSI0/oggerees, and “for the

PGEL:er085M038592 dheracn segymértsiil-ddfmeay be 8 degrees, and
for the sgg@eg,éﬁggfl%& the REM may he JidegresRaforingnoystashown

FIG. 24, a side breakaway view is_shown _of a bone 98, Stg:h. as a femur
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gil e%e(%%ﬁ@iquﬁwﬁt{?%ﬁt f?ﬁéaw&{éa@@nrtgfcqaepueﬂoa gppesingplate
le growth plate 99. Fasteners 24k, such _as hon W
be%ﬁstﬂ’e’rfgn BABodESies of the 16 grcg)gvft “Slate 69 sfé%c %Er%at%ﬁeﬂﬂ[ed °r

implaptd Branay desusdd thapprPE-BisBAREG ftce TRAREERTRE 24K, such
fasienassék anskineremayirent theboabl9fl Ascortipgly] ttevilbbdes of the
“”gerosé%%dt aa;réh8SPHQJ%R'%%QUIE%Q%\%T&Q@C%Urﬁ;{?aﬂ@%gégdt@ apply
tredt vario § erent %ones, including segments of a single q{one, %5 in

adaitiéri 85 SprateRIdiATfEs BEENSEScOlEsid 2RISTRETEr, ik picipIse == =Py
of feepresent dissiasge magdeoxdiingd Yo trétit wiHer righ-boderstood that

C°%?I%%B%ﬂ’i‘c‘iiﬁ’égC&°Eﬁ@§¥é&m%§b§mthﬁayeﬁebmarto treat
other bone to bé treated. When scolloilsds being treated by, 20 {he,
mPISRE S S EREBRE FRAF Be ATCAHr A tEman ig Pone:

. " ANd on{heconc ve .
sidgrof thddpinaicuri® It sl pelundteSeion BiastheSHER orffma TRt 1S 18-

Mage,RIthRL,ON theAnieHaEepie Posteting sifeerfenpatitntcopandingnay be
S st iR KRSl rtyp ey be dstactd

In use, incisions may be made to access the vertebrae or
other bone to be treated. When scoliosis is being treated by
the implant 18, the vertebrae may be accessed and treated on
the concave side of the spinal curve. It will be understood
that the inciszions may be made either on the anterior or the
posterior side of a patient depending on the particular
curvature to be treated. The vertebrae may 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-gectional view of a
vertebra 12, the fasteners 24 may be inserted using a less-
invagive 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 guitable wmanner known to
thoge skilled in the art. Moreover, the implant 18 may be
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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

“%19&{ 0‘1&9%9 FIG. 25, which shows a schematic cross-secti iew of a
verteé)ra 12, the fasteners 24 may be inserted using a Iess-8 g}%}g\é%\ggsﬁsssn

veRtbBPEl apfreehiolocsrantehar appriadhe2iwRiRHuing diffife bottoming
pasiteylacireaiaient teberaecasaglished it swill fdsic bemdeerstocbtiiatessive
the fagteners 24; May-He inseried 33 AaCoPic PR ARt e head 30

suitable manner known to those skilled in the art. Moregver, the im

lant _ . .
18%halife PERRI0D61049505 B FHERSOIETE38592 4tze R o|1gs"“"‘1l’**ng
posttoneeticherevaat fire rhglagtdsviesm 1sotlomihglutior betag 30 of the
'Coﬁtyﬁ’@f%@g t@dt@ﬁgﬁﬂﬁ@%@gmfat@mf ! t@ ﬂ?aﬂé’a}hf}}uﬁﬂlﬂ@é&m%?ealso
nstalie Cl e.,neq 0 steners n receivers ,
PR NG Sl BB a8 tRetct L ELaT 1§ Rl e P 9§70V
of 25d EeEAdM2aWItWPARCRRvRiFeBL FRYALSCRENSTME alsdi§e ] acket
installed probeduyiaatil 8 4o psedentroft Heste: ingyowh partteontain any
wear detyjs thahmaype ganerated, hedacket ;39 gy be SYIISLIGNOd the

the jacket 39 in place. 10 it will be understood that in some situations, the
impbERAIEE M) ihSRRtetRFEGH atPHREAGr MidIRRESERChcBtg &R skin
thamthireiigh a sndcaveearaniechagmuscle csplittivg appreaciedianevenecle

it willjoe g f%B%%Q@h@”Vﬁb@&é_lea% eSO Or aNREcAR MY REt any
utilized to install 15 the implant 18 within the scope of the presen
RIS S HAPDE (TG o PP RARANTTE BRE b

disthesurepiaybe Powdsh bis sdpnasmenmptaht e neapaiol fdisclosure
Chan_ges ir]g dlg@ﬁw %ngéﬂg&?a qgmz%sm@tsga@?.@f@r 1?rtcc§e\fﬁ@s Hhalsent
rovide a fixed amount of correctign_or reatment.at the time of surger
tphgif.‘)ﬁﬁ%fﬁﬁé% ot gree?errﬁvdigatg)sﬁ?eamé%aem%%pllgyrgg xt"(# a o%vtf(li){}%? Xl?ow
adiorrdiaser ecliondbusstet Jvetifietdieto charfRRtRimdisi8AT™T prior
the devigewit wil be badenrstend drowever taat véhenite tdplasti8efthe or
pr%sx%rgt%g%lgsua{g ist‘l@iz%qxil[éyoépg%ﬂrgexy, the principles of the

present disclosure may be employed to allow for additional

i 11
ze?'l to insta

correction to occur over time due to changes in dimension of
the device. It will be understood, however, that when the
implant 18 ‘of the present disclosure is utilized in younger
patients, additional surgeries 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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_25 pa_tients, ad_o!itional surgeries may be utilized to exchange the implant
if q§5|red. Additionally, the principles of the present disclosure may be
utilized to form a non-fusion device. Moreover, the principles of the

“Qﬂ%&%té '§3closure may be utilized to provide a plurality ofr;@y{gg&,g%sgz
allow

| or segmental load sharing over a length of a spine or bone.. It
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in fHeaHREy e u8E wifiR TR %eopB Bt the Present disclosure. For roweh
examipie] thecisnplapt b8 aidiorgrontit heirveRARMSAEE pldc&tf ohfResPine

g??ﬁ:‘;&%gﬁ%“ E@]Fc?ﬁi% torRnhanise-go 168 the cofcatesideihe 10.
1€ S . imiarly, compression de i E(ﬂ/\/l;] IH ibi

ma@“.’t‘%iﬁt&%teﬁ%??%% g&r?\?exd%i‘auécfég o%%ﬁ%%%?r?égﬁ)g Ac:c:ordi?ligl%/g,lg ?S mey
trebeTRhiCedayiie deviSanvSinG BRI GTEf FRedfartital ASTicEd NIty
ang higlogisal dreaiept mrasises tasthieve thembésreddreavheneofanical

spine qr bone. It dWi%981?30),@%@&@3&%4@?@”%3%%9 apparghisi e the

distfoset Reréin is mere exemplary of means for idi i '

. \ providing a distraction
fordesanad mﬂmpﬁlfe(ﬁam%t ShyPERGcture, apparatus or
system fareprevidinge distreetioat fstcehallichiperisrmstuikgiopsdhapparatus

Sa%fﬁ%&éﬂé%*ﬂ%@@ﬂﬁ“&s merely exemplary of means for providing
a distraction force, and it should be appreciated that any
structure, apparatus or system for providing a distraction
force which performs functions the zame as, or eguivalent to,
those disclosed herein are intended to fall within the scope
of a means for providing a distraction force, including those
atructures, 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, O
equivalently to, a means for providing a distraction force
falls within the scope of this element.

1t will be appreciated that the structure and apparatus
disclosed herein is merely exempléry 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 egquivalent to, those disclosed

herein are intended to fall within the scope of a means for
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those disclosed herein are intended to fall within the scope 25 of a means
for providing a distraction force, including those structures, apparatus or
systems for providing a distraction force which are presently known, or

%@@glm%;aecome available in the future. Anything which functions the

: 7 : L1052005/038502
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inteniietkty fathwithin théssopeeaf afndans foi 2w O-R606/0492030E this
PGT4424005/038592 joining with a fastener, including those structures,

apparatus or systems for joining with a fastener which are presently . .
known, O.ﬁ}}lvhﬁéwg Beome' é%gilab%?n the™ ﬁﬁl‘jfrree.%\ny?ﬁ%g \?V%Té%natlons
fudetions trsdsabryvas, & eqEvalkiigBod Méafd $6ABFSAMY Rithigst bone
fagiepet &alls wiinintheseare bbilds pelesien. tgcaerdrige with the

features ol cTRINAINS dascrbed bave, A BREIMANE A Ohone portion
distracting a first hone portion from a second bone portion may include:

10704 jonirig aidt fA3RIRASHthRERiIrst NS poPich BRB% SRBhtP? °n 2
fasienes withsthiesedond borregpditionah ancairaveisise dfereupartion and

foymped i the first hon ngi_ggh&}nd the second bone portion; (b) joining
an implant with the first fastener and the, 15 secong _fasten%[é;sgg 4 th
expandingPthe! RS hERveEP 1 irf boRe Pt “&d B8fgane the

bomecpmdiofaanerey allowing angular movement of at least one of the

first fastener anghthpisaeonddasignes yvith esradt teher 204MMaAE portion
Thosg havin ordin§r skill in thg ,releyantgrt will appreciate the
AR AN BRSTAS b THE FERATEEHT (RS

(d) allowing angular movement of at ledst one of the
first fastener and the second fastener with respect to the
implant.

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
degign 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 side of a
gpinal  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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present disclosu_re. For example, it is a feature of the present disclosure
to pr.ov!de a glewce for treating bones or 25 spinal deformities such as
scoliosis, which is simple in design and manufacture. Another feature of

&v@?ﬁc 5&5@3 disclosure is to provide such a device for treati‘&ﬁfs‘iﬂ@s?&ssm

may provide a distraction force on a concave side of a spinal curve

it i@adiEenddatire BRER HesERE3PARERITISH SERBHEhcEviBFSTdde @
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eadtaclaém, KERAReFoAd o RSl GAEIRRS TR ARt AVERTVY SspRRESHE 11e
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on koewrpadat o separdeishDRhiAt RS HresRHigEId e‘?h%%é’s“re
be ypdersteodslfatthecahovertdrsediodd claim standing on its own as a

separate embodiment of the present disclosure.

T+ is to be understecod that the above-described
arrangements are only illustrative of the application of the
principles of the present disclosure. Numerous modifications
and alternative arrangements may be devised by those skilled
in the art without departing from the aspirit 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
operation, assembly and use may be made without departing from

the principles and concepts set forth herein.
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arrangements are only illustrative of the application of the principles of the
present disclosure. Numerous modifications and alternative ‘
arrangements may be devised by those skilled 25 in the art without

“M%M@ggom the spirit and scope of the present disclos%a 0%15%38592

appended claims are intended to cover such modifications ang
arrangements. Thus, while the presé&®@&&osure has been shown in the
dratving siand: Idasestbeisabove with particularity and detail, it will be 30

apparentyto thasef.grainagy sk 1 {he apthat aymerqus, MAdiflealions, o, 4

including, but not limited to, variations in size, materials, shape, form,

fURHOH & TERRIE8E bperation, assembly and use may be made

without depfarting feorh phetprintiplesiargl zofitepts setédriehefein 12Geiving
WO 2006/04P998R61 /WS 200840305024 LIAIMS Whals:damed 5 d. A rate

d%g:geforéji%tri%giﬁng one or more bones, said device comprising: 5 a first
en porti%n%avmg a first receiver for receiving a first fastener to attach

said first@nPpBftsh t62irROBEASPoriBNiagecondendrbriorcisdwnyg a for
seeend jetelyes fekdoneiiag tesreonthiagieseht@attachaid $asdbort ion

engoo%rtiggcgg&ogoﬁg(:g)%q_pggg;portion; an expander portion between

said first end portion and said second end portion; wherein at |least one of
said first FBc&FBRRABS RS In PREBRRR ditiHes H aFhafie cbrddiyn and
widehi dllewsoid condtraimed eongvement of up to 20 degrees of at least

one of sajg diratiend,porfigpandsaid secand; gnd-pagion With ;(espectte o.iq
at least ope of sajd first fastener and said second fastener. 2. The device

of ST, Witsehy §hi ffer BortlSR%0 CofpReSH SRe VB iGRe #id OWE

sakPhiat entnscrtiopvemgatrodf joiped to 28iddsenorrbend pattideasstid cos  of

bedag moyablyt resgiyeddrcalhsI@@Ne. said second end portion with
reapect Lo at least one of gaid first fastener and said second
fastener. '

2. The device of claim 1, wherein said expander portion
comprises a 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 cof claim 1, wherein said first receivér
and said second receiver each comprise an opening configured
for receiving said first fastener and said second fastener,
regpectively.

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

first fastener and said second fastener within said openings.
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3. The device of claim 2, further comprising a spring in said sleeve to bias
said second end portion away from said 25 first end portion. 4. The
device of claim 1, further comprising a jacket surrounding at least a

wWRPSHRHsgid expander portion for preventing soft tissue ReFRMAbsRassse2
The devige of claim 1, wherein fc,aidlfirst receiveg 30 and said second
OFr. 2 O

receiver each conTprise’ afibpening Cotigtred 157 /& CRIVing Saidkiiret 97 are
fadeenerl&sd saideddsondfasenet eraspeetyayosnthefictreEbrfaims, said
wheieistsaid fnanings Mes size diacalw fa prasdeaiermingd anelid obenings.
movemeny of said 35 first f r.and sai nd.faste ithip. saj .
oper_lingsrg??S\%l_(s 6!6/6%3{5 3%&%%5235%%?%%%? ?‘Eé%%er\]/‘%eé o?f said
clafh IS eRiaSR GHEhifGd SrestRIBRBCAIIFE FEGerRinayred for
ar_rm pfrm@/ee.memm@idrﬁmdaﬂememhad stitksetdnd fagtemervement of
év';,Bﬁtesw%eirhndgiz%ﬁséﬂ@éfa%%@'rgaﬂide@%r@&%afu leastane-of said

irst receiver and said, second recejver are configured for receiving a .
movable Sundutf TRAHBEF (G af VNG RovEHERTLR Bic 1 S g oF sadd
fastanmrtamt saitveacand fastbf epegoTite devibveic|afms; issein atop for
leagt pne tlgaidofissidpeeiver and said seeqr recper eaptises daslep said
for 10 Iimiittiag movement of one of said first fastener and said second

fastener 10-The davice of claim 1, wherein at least one of said first

receiver @it safth8eB6Nd F8cef e I8 EBnfiguite RS bR iR Péspaa Bf said
one pf seid-test festeneidand sdidseceit tedasteneriroogh anarglecof move
up {9 Bifledrees aboplap,axis, pesagpdieylar fo a0 axis of saidone, 9hsadeona

first fastener and said second fastener. 11. The device of claim 1, .

15 WhERSR SRt aPsAl ARITECETerEhd Saill RBTETRCBRR TS 37 axis

confexpedddmndee 20 with espectto end Of snil St fstdndriang shitener
secgnd fasieneraboidt 33 sxdsrough a length of one of said first

fastener and said second fastener
11, %Le 8evgce of claim 1, wherein at least one of said

first receiver and said second receiver is configured to move

20 with respect to one of said first fastener and said second

fastener about an axis through a length of one of said first
fastener and said second fastener.
1z. The device of c¢laim 11, wherein said expander

portion comprises a flat spring comprising a plurality of

25 bends.

13, The device of c¢laim 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

30 comprises a spring having a plurality of legs.

15. 'The device of claim 1, wherein gaid expander portion
comprises a reservolir 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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12. The device of claim 11, wherein said expander portion comprises a
flat spring comprising a plurality of 25 bends. 13. The device of claim 1,
wherein said expander portion, said first end portion and said second end
oD Ahg;formed as a one piece unitary member. 14. Thg d(ievgiyczz&of3 <o
claim 1, wherein said expander portion 30 comprises a spriﬁ§ ﬂawr?éog 2
plurality of TegsTS. SHelG8vRE 6 abimly, Whersihnsaasksamandsorteprt ion
compripes eresanvail eontainmgta Aydroptilicgdls 18e Fbewtdviee obClaiBvide
15, fugther comprisinga-part for connecting said reservoir with
surrounding fluids. 28 WO 2006/049993 PCT/US2005/038592 17. The

device of tdim T ARhEFdihGid oxXPaRdBr Pdrtich EERATISRRA LRide @ mesh

5 magdrigithanisdeformabid ioprevwitd eldistractiomforcéals. The device

eIa%gcg%teer@é.t]f%tgg%jevice gfiglatiargaﬂ, furthert':com ising one or
more?enestrrlatlons In said ellrélsﬁc materia'rq.’tzl(f THe 85028 of claim 17,

wherein $id firsTBRd 45Hi6h affl sadckddcoht:enehsareibn eshcdofiiprize end
a caprfot ob0 sogesag it easiml PeHD Rf:Saidelasiienmatetidli 8¢ Theap for

of claim 1/ furtheecommwpiisinga regsh b 9hstrands sUrouRding s3idy one or

10 deyigefGlaim 20, wherein saidqlastic, matetial cpmprises,a snapit
- o S

portion for attaching to a cap with a snap-fit. evice of dlaim 20,
further cdmprisitiy geYS%ﬂBIQM@Ryr BRRG SaigeipehrfSEfdmaterial
elastiopristeriak: 28nFhe evigeot tlaim flo whereincdaid@expandepertionth a
cogpiisesia housing receiving a slider. 24. The device of claim 23, further

comprising a cam,, 20 rqtatably joined to said slider. 25. The device of
claim 24 FGither ggr%pr%glﬁécagcaﬂ? spiig Por Blising i tEm e TBREIng &

15 andirgidBecambeassd Shderiomdvto sridxternged posifionsaid elastic

20

25

30

35

material.

23. The device of claim 1, wherein said expander portion
comprises a housing receiving a slider.

24, The device of claim 23, furthér comprigsing 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 é first receiver for receiving
a first fastener to attach said first end porticn 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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26. A device for distracting one or more bones, said 25 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

wRIshRAeN having a second receiver for 30 receiving a sqgengsbasiRR0;

to attach said second end portion to a second, bgne portion; and an .
expande‘r”pgﬁ%’rf’beat&/e%ﬁ%aﬁd fifst en p%?tfc%ﬂ agr‘iL E%:ai SSE3nGongnd said

poRfsIedhErgs Sekt filst a9 bbatsesdia selobeil enBYREEATBLRER amount
saigfexpaRarnRoboN-Ne cdllegiverinraebatia phe: piecaanditagid second

Cog%éu%gé%fg‘d 23 W0, 2006/049993 RC 1] 32009/038p ¢ wherein gt a5 4
least one of said first receiver and said second receiver is configured to

all PRl fifRE: afBERE T B9 et o b s did st dprener or
por&idansesaiddechust enerportion retative imone obsdidtfastfastdyer fixed
angd said 5.s6cqnd fastener, respectively, when said first fastener or said

second fastener.is %%Id ina s;ﬂvstgntialléfsixe orientation. 27, The device ket
of claim 26, furthst SSpHSINgafadRe d0rrotRBiS &t AR B 56RBFof 25K

saithexsamddmsoribnl 018 AT Redevier offclgmi 2cerprrdpisaidfison -

receiver gid saideseRandELeRIVEl £8ah0OMpRHSe &HORENIANFERI0WEEe iver
for receiving, said first fastener and said second.fastener, respectively.2 a
N N e R e
préfifiteiffifttV AR URR 8F nidveThe ARSFSNETfiRRfastansr &5 fastener,
seceaghéasienel within said openings. 30. The device of claim 28, wherein

said openipgs afg bayeleddoalon 3 predaterminadamount of HAYAMEE! are

of said first fastener and said second fastener within said openings. 20

315 g R e T PHinPo @ RFHERSTT AT et BREBY saRf fifkt FERENEr 8hd 532
saiflisedorich stegieer EnchsfiguretbtoalfoWaat ast onetdfisaigairdt openings.
fastener gpd saighsecid fastgetiaim 28, wherein said openings are
beveled to allow a predeterminéd amount of movement of said
first fastener and said second fastener within said openings.
31. The device of claim 26, wherein at least one of said
first receiver and said second receiver is configured to allow
at least 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 wmore 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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to move through an angle of up to 8 degrees. 32. The device of claim 26,
wherein said expander 25 portion comprises a flat spring. 33. The device
of claim 32, wherein said flat spring comprises a plurality of bends. 34.
ice of claim 26, wherein said expander portion comprises a sprin
W%Or?g% %%%ur_@liﬂtypf legs. 30 35. A device for distracting onlggg{?m%}% 09859
bones, s&idSBEGRE GMHpRERGLITiIrEeHEBorioPrEaRfgEeRRt Yeseidet ining
deéiningmiogeniitg-foreeedivingma firsttasierer ta stacdrsaidfigt teth said
pogianigadisat Bane partien 30 WOZA0G049993 PGT{LIS2005/038592

&
a second end portion having a second receiver defining an opening for

receiving®® sStBANISSeREF 1o ARabR SURFSetBhd i FortitoRprtion and

5 seesad beregputtienmdarpextander Feriidn Gehrede sapbitst endportidding a
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andn banid Secendent; perion: ssid expaader portion providing a
unidirecti&_rl]glrd&straggqufecggg; Wherei:fLat Iea%tvog,e of said first receiver.

S to Ao & Pr&fetRfifed amdtit 524

and said S6cond receiver 1s cor%eure
of AfSRiMAeREBRbMBDOfidhiaTRELEHT PBrion Bhkcsaid Bresiareomined amount
postifomealatiea t0 oheonksaid fisst thsfenetarthaaghsecenddagteneia second
re ti e . firsk. fastener or_saj fastener is held in .
su%qs%n ig% lfix%dr}gﬁgﬁéa%%r??sé&%ﬁe %éev%(c::geig?c(g%dlrrﬁa%ﬁ W t:eerlelf"nrse?i%lgil said
exPEREBFR 1S5 commBRaeCh I8 joifsrtoseid fifsi %ty fGrebaner or
angaa dod geipeddo $idserend émd porfidn, said md belgranaalilyy fixed
reeivedin saig,sleeve. 37. The device of claim 36, further comprising a

spring iré%aid sl nidirectional distraction 20 force.

to pr
38. The device o%c\%:irf?%gé)'\%?ﬁl%s Ic(:]I BHling 2 jaliF T SdRo RNy Sxpander
le@s 2t pORicPPEPIHides pandbe portidie B hecd@ddd of tladtn 3Rd portion
wheiginesalgdPPRilifgs af® said second end portion, said rod being
movably received in said gleeve.

37. The device of claim 36, further comprising a spring
in said sleeve to provide sgaid unidirectional distraction
force.

38. The device of claim 35, further 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 cpenings.

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 gaid first Ffastener and said

second fagtener.
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sized to allow a predetermined amount of movement of said 25 first
fastener and said second fastener within said openings. 40. The device of
claim 35, wherein said openings are beveled to allow a predetermined

mb%‘@;dpovement of said first fastener and said secong(f@ﬁygﬁggmsm
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within said openings. 41. The devéce, of claim 35, wherein at least one of

said 30 fitdt reCBS et B SR s ECoMT rdcaivER R SSs ASABYaBRE ©f said
rouhdegtmeambavésr alicdwvitg theeSPRat viontveisadiel fies ffbgwaiest sndallow
said seronskfasieneys 4¢. Therdewee f slaine 35anhesainableashane Nicener
Sai%oﬁr&% {_gc%it\{gr a d sall?i‘d sr?ci)ndorfcgivetrocop reijsers a stop for 35

limiting Movemant of one of aid first fastenier and Said second fastener.

31 WO 2606/048998 PIERIFSP0GSABBE0RIAS IREISHcaBF 8ldhass:, said
whaesii & leasipeie ohgaid first receiver and said second receiver is

configureg teallow diides-ee.0f A fist {asiepet agdesaidsecond
fastener to move throu%) an angle of upto 8 degrees. 5 44. A device for

distracting o7feF BPJTED AR Lt THRKABE cBnfRRATG: SRR pBffon
having a feestpefivy; asecditnandepoitict havingoa sécame opertingen said
ang ;pgansar f&l@@&g aststragionsircadeingepsaid ol first end

portion ang]sal .sec%nq eggj;pgr%gn&wh;geg gtilzeggt gprg ofosatlzci first end ..
portion ard Said setond énd poition Coniprises means for oihingwith s =%
fastarand rpdee shl@at (eaRTsse S Bafd Ardicehd prasy afit-Sapl fastener
secanshetBavoBidsseonigirechitealiowsa predetesmisnd Yoatiantok said
moyement Oéxﬁé'.d a&é%?é»%o”fs"fc%%‘ Rhend ?8”'21‘1%99 210, 2€800d i ned
end portion relative to said fastener when said fastener is held’in a

SUBSIGHREIPAX P ERRRRIEAIE 482 e HevitatSicl Rt 42 EwmaEh §dmet end
meaastoon? @ piosing sedistrdcting fores: tompreskstd hellow siebdefastener

Joingel with, sauel firgt gnd-partion and,a 1gd jqined With,3aid:SGEONG AR £ xeq
pq@zqgégggjtg%crllpemg receivable in said sleeve.

45, The device of claim 44, wherein said means for
providing a distraction force comprises a hollow sleeve joined
with said f£irst end portion and a rod joined with said second
end portion, said rod being receivable in said gleeve.

46. The device of claim 453, wherein a coiled spring is
disposed in said hollow sleeve.

47. The device of claim 44, wherein a reservolr 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.

32



10

15

20

25

30

35

46. The device of claim 45, wherein a coiled spring is disposed in said

hollow sleeve. 25 47. The device of claim 44, wherein a reservoir is

formed in said hollow sleeve for receiving a hydrophilic gel. 48. The
wWisviResbsdaim 44, wherein said means for providing a distraction force
comprises a leaf spring. 49. The device of claim 44, whereih SAIF THEARE»2

for 30 providing AististitfifioRle Ohifsed% carme3BiThedidicaetine for
claiie ¥ pehereirt saich meanrs: fare providingrd distragiion Iyea BYNPHSSS ng a
an slasteduaigiifla Ylhg denise ghdaim Al sihersg saldmeans fag |, o
Jomslgqﬁnth a fastener comprises a beveled opening. e devide of

claim 42, WSSt i BRI R I8P o PR S Rdstener comprises a

rounded jBfht. 3ThAGIE006£049033 ROT|B620054328502 534 Thesdievigemined
of claipadd, whengir-eakhmeans tofiRiningwithafagtener comprises an ga5q

op%@@g cQaavin f. predetermine size with respect to said fastener for
allowing saic preed% e?r%ﬁ]%r}gm%?%f%?ﬁfovement. 5 54. The device of

claim 44, Wwherefn B&fhpredetar ikt aptdust of ridvememnt didtion from
fastererawitd respecticrsaidndewseds ieasibanchgegeaes; 55. A

method fqr gii I@ﬁtll Jirglggge ion from. a secand bpone portion, )
said methoaa sé)mprigsl?r?ag: 10 () jo{r%r%rg 8a ?rgt Yas ense?%/vm?lsglscf f%ﬂ?oﬁé’ rtion
poftfsh AnPEIRDnA FELERBE withaieenassersipdiass orartion on a
corcaeayrlesdlie cufve fonmed ifisatefirsirbeneal forionandosaidseears and

borg PoriRhy |20 @gggmr}t with said first fastener and said 15
aid implant between said first bone

seC(_)nd fa%g ner;i(glgxpagdin weer ‘
portion and said’ secoﬁdabor}é'%g%;“&rﬁ‘((ﬁ%ﬂaﬁhﬁn&&lﬁ??ﬁ@%ﬁ%ﬁtsald
of &ere@REohaBTeREd first fastener and said second fastener with respect
to said 2Qdmplanbabfaitie neethed ofelaind5 Hrhel comREZING 9IRINT o re
portion and said second bone portion; and
(d) allowing angular movement of at least one of said
first fastener and said second fastener with respect to said
implant,
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 method of c¢laim 55, further compriging
inétalling a jacket on said implant.
60. The method of claim 55, further comprising providing
2 biological therapy to at least one of said first bone
portion and said second bone portion.
61. The method of claim 55, further compriging
preventing said implant from forming a tether that pulls said
first bone portion toward said second bone portion.
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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 25 physiological growth. 58. The method of

\gg%r&gég%ther comprising providing a damping force Wi@ﬁ?{ﬁﬂéﬂg&@%z
. Th

10

15

20

25

30

35

e method of claim 55, further comprising installin%a jacket on said,
implant. 30%60. Thd AfetHBE-6dain? 55, fFlHE cotRprisihgprabiifg P +sing
biotexpominthérap\sed dt deastiare nbgeinkelirst GO nea pdrion araksaihe of said

seconekRorg pastien- GhaThesmeidbabclain am W thet FOPMNIIG to said
prevgng{ggga%d im L@net f(riomrforming a tether that pulls said 35 first bone
porﬁoﬁ oward AT seconﬁgoc?r?esportion. 33 WO 2006/049993
PCT/US2685/0385%x 820 THer&HsSF 8F g 55 Finklerkenspmsingion from
prexyeptagsaithang aiihovementief said Bbbashameiefisajd first

fastener sal faste ith.r aigd. impl :
degrecs, S0 e oo Dottty and
borfe BBRMI e m&m@&&m%mﬁ&%m&%% ihplarfthRRy Rion:
first end ptrtion @indirggseedrdd Eivdgportiod neceivixste wishidshrsd efitirst bone
porggRt (B YRIR0 Saidfivel eRdPQrHon With-vaid Jrsikone 16.RartoN-00 bone -

a concave side qf a curve formed.in said first pone portion and said

sedSHBSRe %?tigﬁ;* C)Ejlgfﬁcl}rﬁ1 A Se & ARy bortion with said second
bone portish detaidgorrbtiessidenst siid aaveiandWEypreditingerond bone
biagingrfosee ithssaid ivaplagtbenyern kb saidifirstbess perdon and

said second,bone portion. 64. The methed of claim 63, wherein joini

ol trer L B bely & plde e R L AL B R et veen
fastehiet Hitir8hidPRRG AT pORIFAT S5 FHE #REE oPERFMPGE SiRErein
joining sagksecahe 2QEmstipottiariwith stzid senend honpopadion said first

COTORHSERIAURILY 4 SRCa9d JoFeRer Wilthsaid SacoR ARG PPEIY joining a
first fastener with said first bone portion.

65. The method of claim 64, wherein joining said second
end portion with said second bone portion comprises joining
a second fastener with said second bone portion.

66. The method of claim 63, further comprising allowing
angular movement of at least one of said first fastener and
said second fastener with respect to =said implant.

67. The method of c¢laim 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 bevond 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 c¢laim 63, further compriging providing

a damping force with said implant.

34



66. The method of claim 63, further comprising allowing angular

movement of at least one of said first fastener and said second fastener

with respect to said implant. 25 67. The method of claim 66, further

ising.. preventing said angular movement of said at least one of said

“ﬁ%tﬂ %?t’él‘r'?gr and said second fastener with respect to said Piif{SH3/038592

beyond 8%degreesTB8. Thetirthod bf cledmiss, farther Eontsing jeinimgising

30 mplesalityref said dppiantsdn aaiend txerd eonfiguration. 69. The

method of laim,63 her, c isin a owj dimension of said .

implant to ghaln%leetg%%%g r{l1 rﬁénd%%g l&yls%élog]gt%gh&(r)vﬁﬁng}ﬁ?‘ ThahRERSddins

of Blaifi BECRIERer chhfrRMy Foviding 1s3-atdarmsingfor@isth kst bone

5 implant.idh \VeO2RG6/849803RCHAAS2002/088R92 71. The method of

claim 63,yrther cemprisingningtalling ajagket on.gaid im@%gz. Jhe rising
method of claim 63, further comprising providing a biological therapy to at

ledt DHE G a5 SEhoRB 8 Horfi BRI R D iEhBRE ftabrPyals said
ThéinethdebakcldmteRfukthea tdénpribih g revdntingsajtbirplant from

forming aytethenthridndis said fist benewaition tewakd spidhsecond bgRee o

10 pogion. 74.Cﬁg},ethod foEdlstracélggd';\ flrstkli)gge ortion from 10 a second
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SeCOll

bone portion, sai em%%rocf'%t‘nprlsmg:Tgf10|n|n‘ Oﬂ?ﬁﬁﬁlja?ﬁwth said first
bone portidh aifti HRY seBoABDERREpoHiBh GRatohteye dideefpoatrien and
forsaeid ineaaietdir sicinepoticmand said-sacend benePYHOR; firve formed
expandigsaapiatREMEAN SO Rane La0oripnand sald e o,
second bone portion; and' {c) preventin saldllmp ant from forming a

tether thatPpulRAGFIOD R IR ribMREARTI L6d€eeBnERdRe fortieh. bone
75pFheimntlodi obslainsébonlde tshmoi piptSanel imgptant with said first

bone portigp W&%&%@iagﬁfi%&%@%ﬁw%éﬁ%ﬁé ?Qgghar that

po;@tﬁol '5763'a-:‘|:gef:n11ze:tshto%gngI%cranrng\zlﬂ.\lhtegsvlanzjglrs]slggds aslgc@x?cllagone portion.

75. The method of claim 74, wherein joining said implant
with said first bone portion comprises 3joining a first
fastener with said first bone portion.

76. The method of claim 75, wherein joining said implant
with said second bone portion cowpriges joining 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 fasterier and
said second fastener with respect to said implant.

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

78. 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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with said second bone portion comprises joining a second fastener with
said second bone portion. 77. The method of claim 74, further comprising
aIIowing 25 angular movement of at least one of said first fastener and

wsﬁ Raaond fastener with respect to said implant. 78. . The,petaadGissses
claim 77, further comprising preventing said angular movement of said at

least one of said first fastener and said second fastener with respect to
said 30 implant beyond 8 degrees. 79. The method of claim 74, further

comprisings joiniflg: adlwads fcrid WplanisipraeentoapenGing providing
configuration. 80. The mu tﬁod aof £l {4 rther.comprising allowing a
dlme%glgﬁ orf%a]lio Fn%% ant effo c %%(ge%%%’acco%gmodate 35 physiological

growth. 382WO 2088704983 PE TRIS2605/08858% 81, it Rigthog B i8ing
claimsth futthgr aogydising @nowaing Emgdrping force with said implant.

82. The ngthodof Glaip, 44. Jertbes samirising-istalling3lackatonsaiti aing
implant, 5.83. The method of claim 74, fyrther compr|3|

provi
biofogRR RS 0 ERREARYNEDS Bid ?&Soongnﬁorﬁ ﬁ‘d‘% glmt bone
segend: bonegsuitionigl spaanethdphsr diswadtny a first bone portion from

a seconddyone ROficRi¢ srethoskearppliatngs 10:(2g 40BiEapdPPiaM from
Wlth said flrsdt bone portl and sald.second gonergortlon on a concave
sid® S a elirve %rmé)cf) iy Said first bone por?lon “and said sécond bone
portion; (BRéxpaidibacs At iraRtbettiddh saiktirstb6RhePEBRIdPANGOD and
saigsaTtassHbade periomia providern distactiane 16 faccesfind (a)rve formed

a“ovx'ngaaglf@%a@%%ﬁéa' Jmplant %@medtqs@&&ﬂ@rﬂeﬂe%mm,

phyS|o glcal growth. 85. The method of claim 84, wherein joining said

implant wWith sffRrdIdIRe piHion doRpABEs jBﬁWﬁrﬁrs?aéﬁlfagfe‘ﬁ%tr bone
withesetid dinstEeh e pbdtierc86dThermaethod: dboldim 8Fowhéecia Birngaction

Sa@d%&%@“%nd

(¢) allowing a dimension of said implant to change to
accommodate physiological growth,.

85. The method of claim 84, wherein joining said implant
with said first bone portion comprises joining a first
fastener with éaid first bone portion.

86. The method of claim 85, wherein joining said implant
with Baid 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 <c¢laim 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 comprisging providing

a damping force with said implant.
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with said second bone portion comprises joining a second fastener with
said second bone portion. 87. The method of claim 84, further comprising
allowing 25 angular movement of at least one of said first fastener and

witighsheag fastener with respect to said implant. 88. The H‘]f%%%"%t'ﬂ%%i
of said at leas

87, further comprising preventing said angular movement
one of said first fastener and said second fastener with respect to said 30
implant beyond 8 degrees. 89. The method of claim 84, further comprising

joining aggluralitygf saigh4rRIaNts Yy anana fp egd configuralion. 881#??5:;@

method qf .claim 84, further comprising providing a damping force wit
salRiGaht 56 teH68098983 P B 2655/038592 91. The method

of claim 82,-further vohipribing mstatlingsa jdckatioy sapnprplaitOrPheding
methad of slei®=84. fwEhapeomeyising prexigingoadilegical iherapyde abone

leagt ane,of sald first Bong .3 porlign and said second bone portion. 37
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