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WD 2004/ 019816 PCT/ US2003/ 027278 | MPLANTABLE DEVI CES

FOR CONTROLLI NG THE | NTERNAL Cl RCUMFERENCE OF AN
WORMOHOSTs ORI FI CE OR LUMEN 5 TECHNI CAL Fl ELD PO®/US2003/027278

present invention relates generally to inplantable

devices and procedures and relates nore specifically

to i npl antabl e devices and procedures for controlling

the internal circunference of an anatomic orifice or

 umen. 10 BACKGROUND COF THE | NVENTI ON Many anat oni c

structures in the mammal i an body are hol | ow passages

in IWPEAN@LBEE%EWEE;@QPJ CONPREANING THRERNTERNAL

oyt TR B R ENCHAR AR ATRPHRC QRIBRE OR LUMEN

passing wthin 15 the structure. In many physiol ogic

| ction may result froma structural
mlcﬁxﬁgﬂ;ither too large or _too small. In nost
suchThas gsgsentlysivention o_nel@’@ﬁ ggnepr_@,llye\t@ qlmplantable _ devices and
Pro¢ RN EN bh@H8lat&NARIE SpedifichiRy td ThipAdntabkedevibes and procedures
fsurmgr%ﬂgre IS agftm need tfo redgce.the |ntﬁinal
e g intgfnal, pIrGUierenCE Of A AIAIIRIG OUFSY GFWnen-
structure to narrow the size of the orifice or 20

BREN GROUNBFOFEYEEANIENTgNhy si ol ogi ¢ effect.

Ote such sur.gl gl%l L@r ocegijr es req]|u| rg ant er&luHU on .
in t REATROARHPIRR FEUGHBES & f1%WABIMBNYL oY e O OW Passages 1
vpitighi whilgiaf tifduei dsfinera oenteal bimemt whith sertesnas a conduit for
H15581Shet %‘ﬁ S04 416 &1 s Shhitvieht mSattelNBr Ve maAER YWaksiAk within
E e 'narro ég r egui egigﬁor. th%.deswe g{.fept oftenlt from a
thes BB (0 S Sl e SRIHRES FRSPeligg ay) tst from
stdmcturgh liimenowhidhc és eithst toctlarge os toesumadl. In tm@s such cases,
dﬁ%&tfg& %m&&%g&a ihfev&eles lc'hgng&vﬁl B8 luminal size.

.6 neans h wngﬁt IS arrﬂj\g%ﬂ effect, ;
such NS SHESAE gtheEe &% O¥eh AdeJOLEdree SiRgkgroumicrence
oAfaneorifits or iothdraeat amaombustradtues td harowsthesizeoof e orifice or

%%&ﬁ?%tcf hoWel O ascietsﬁleal%ﬁ/sﬁﬁ@giﬁl %Tgéegt. Ordy%s iﬁﬂ? El@rug'fbaé procedures

an anat om rea C ha . .
regiige dyteramionywcthe Renma) Rhysirlpgic Hapapk blood, other physiologic
fAdds.oxf mahel ytracterali ¢dritemts tAfowglethdeaificesar giroature. The exact

a%ﬁcg-@gtgb’f ﬁ’gen. ﬁlﬁgeﬂﬁftfgﬁ’géﬁfgéeﬁg% ?ﬁ@ %Eilré(d bR otddl Edifhot be fully

, t se .Qperati ons ar.e
appFeiaiedranttlapyissRIoga ey trenel the arifipe oa stivRire is resumed. It

Wwouildesey adweantpgetisp tisdryfore ansfavermdadjystabie melans of achieving this
C B | (0) .
BSRPHCLA00, Sho O HERNOBE it B ater i
igplgatationabu %%@i%ﬂl@l%}/(’f Retm Bew sk oduct i on
35 Q][O_ﬁd'lé)_(alﬁp]@%ﬁ g dyshalckiovabithirpae ahbiesnis, luared isenythe area of
11 | S : N P t .11
PRitoe SREG) Rl arBliioBl g batshl Popdl, PAFSOREELELIR million
qpenshesst surgical pEoPREIBITGR AT RO W @ea@gm@ﬁeeaal,nu@ﬂyéﬂt 4 iﬁgteé States,
até’%T t}a&@% ft%ﬁzit? 017‘ g{e@b @p@réﬁ@r@%@ék@l&%_ cardiac valves.
Unc e j :
As a _suﬁ?laofozft a g‘?f %‘éf%%tr ?eg aFl'n ﬂe}g{é]ioxleléjp iet%{u]iSaf&%é(de by the
iprofluetiop rafsthh arurap rsaigengtery whieh alleWiedsoprie Hogt sHi gy to be
pRfRRIE. VdlviRPakhtt Rrgery was made possible by the further introduction

of the mechanical ball-valve prosthesis, and many modifications and different
forms of prosthetic heart valves have since been developed. However, the ideal
prosthetic valve has yet to be designed, which attests to the elegant form and
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patient's native valve. These efforts have docunented
equal long-termdurability to the use of nechani cal

wee@simsses, with added benefits of better v ePCT/US203027278
5 performance due to preservatl on of the subval vul ar

mechani s d qb t

ERRI0RCRUr AP VKL Yallox AP pelomals i S s ipeirgreiBgerin a
pédfect pmthetﬂ:phelzhy giivey thgraheasbéen gowingceteicat in repairing a
pE?‘tYE{ | ne%t{x?édﬂve '\’ﬁnés%l effGtyRa é@é’\ﬁﬁeﬁ@ﬁ ﬁﬁaﬂb@@ L ghedlirability

FIinsic va
f Cﬁ%g v entricular

VEee |stur
tooidia PRI WECHAHKCH PHOS] e@%ﬁav\éﬂﬁ <fdr?éta€?
Mﬁbmﬁir&re dwotet preservation Alftthe Eglbwalhe]ae nsachdnisings obviation of

1@%’6&4 fdFR Y oftfc J{Iﬂﬁcoragﬁﬂtfont ?\ﬁ#ﬂﬂ AN 10484 Bbéome one of the

Ve approac vari ous
mp)ét' ranidly gro WIRG BT eas 1512 uh%@’r’“?@&l’geﬁy toda% val vul ar

pat holiggy vibe &ieeasededry beasubdérided iintohiasrinsicdvslyasdistuabances

alg\(? %g{.‘l}olﬁ%y ?%@‘fﬂsfc?{ooﬁl%ﬁﬁﬁ*al'ﬁi\?ecﬂn teﬂpﬁtf?cﬁzﬁig‘%lbflﬁlal function.
tiopgh these |suhdivisions PXiffe %}hﬁﬁ 1hE ipdis. tox@dpss and overall

oa&?ﬁlvb tp@ioetdh%s afd sigtilarus the oadess pathohgdieathas aimbsi s

nd aor

and %&ﬁlﬂlgalﬂis ?i g@lgfﬁ@éﬂ ng}woﬁe atd{/egh?ﬂo f)dc fedfétlc heart
diseaseiaotesaltofar ﬁmm@GOQCﬁbm petieib AResteOIRE %ﬁ%"tﬂ&’aﬂ’t‘a mitral
vahveedsHowedoby tthe Arfitivigve, andl leue wftins tHoopubmenial Velve. The
1'%‘21@% t@geﬁgf 1‘5)%'8}19%9%%53 g&g gﬁt@?g%'ntohi%on&d £b11t1|39st611051sd followed
byhautmfumsuﬁfica@lcywnét ROIGIST &N ﬁclﬁﬁc}éarw }ﬁﬁ ﬁwﬁg}é if 'of beter
aﬁﬁ%@of%heg&;ﬂéée In t‘h?dllnmde'h@b df&ih\éﬁnfaﬁp&ldartodiseastels ofi théralecline,

i tal., he

o by e RIS S Wondins i
dwelnpgdowoﬂeis offt hedpeesest 1dwy. (ARIRNK§IUFGIQHRY v theumatic mitral
Oggkﬁt?} WEY aRBer1Y ré%aﬁ{pq’@ bf %§trﬁ>1ﬁb1ﬂ§/ ﬂaaﬁ&ﬂm&éﬂs\tam temmlir outside

o

1%163 SJHOt er ;(2%9 S :I—g)vg?‘?éeﬁa%ﬁe r?géﬁ% ! Heumatic

ihudtidEemt rapasr ha\res nat goadsisswlts goetg) the und%rlymg valve
paflidlb %r Gh8 &Y prd é’dlélh Bg digease.f oc aI area of
regu tatl Ca| | y

succ &t umelfﬁh E’ ﬁaiﬁeu r(ghﬁrgﬁh g}%ﬁg{eﬁv\g rpgylts in valvular
msuffncreentycthat ma@emﬁcalﬂy] emens brﬁooﬁepﬁirt Caprqlaé'ampéure Ifecommon
CEEQJ‘ nd(){ aqa§f(1)§ifh'cfe\flc [ rebhging' Qﬂa}af fo¢aﬂS area of regurgitation.

Rt v ol ———
rupturatﬂ chatdee offim pogteriat trdtrpl laadlshi Tlae @@Chﬁl(ﬂm:l rfeﬂ%lbﬂt’t}’ of this
rB 1?%@%&93&11%5 %EO(Y ¢MAtsPEAA @ﬁslﬁng&eﬁnfcﬁirﬁlbﬂ’lty”%ﬁfﬂ{b pioneer

s,uﬁgngs, 5y élm: 1el %11§X]S£Jg Igslg_;pa{rhg) Bhgﬂ]@% Jepairs of other valve

pa@lmibgteson of the anterior and posterior leaflets is
‘atr ngdilA %lvé iﬁ taoga"i"ﬂ? cBhibn \éoﬁﬂl\fﬁn thap! ﬂ§ads over time to
s,

e r?#sﬁ%@ﬂlsﬁﬁh Yishtrn SHO IR Ghoe B R, P%QX erior and

saﬁcﬁslemﬂbtn is titzialiced” velative dbea Bopmal v atwee Trhis raapblem may
g‘ 1&2 Rg?l 1%%%?%#&5’11&%% 1288 of%% Pﬂa'ﬂ%h)ﬁnfﬂlﬁﬁel Wentricle.

or 1scC

£ om st BRI PRTCles RaRAS dhE R ReyPiBSI SHRPGR dpymitral valve
drds gifdf incite IfanctldmOFamHhW mekeler dyd fumctam, ivledtherd due to infarction

(gloi){?ﬁ%%gitg&%c?)to J 1SC %gi}gbatsgeoﬁ@ﬁpl%a% to2mWkl insufficiency

(commonly referre emic mitral insufficiency). Within the scope of
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mtral valve disease, this is the nost rapidly grow ng
area for valve repair. Historically, only patients

wowth/ossyere nmitral insufficiency were repair eBCDUS2003/027278
replaced but there is increasing support in the

Lo LRI SR ot o RE ok o e e
toridallyatindy t patnts ohidl seveie maitral rigsfficierec ywergarepgired or

ré\pl%@é shue trfe%bvlg frﬁ@@ds{ng RupPos. pathee @ﬁrgl@aﬂpﬁf@hﬂu@é‘ to support
een sh |nc¥ease

DNy TEBn 1, SREFRI AT (ERCEAGE I HEAGACY, S f, atributable to
igdteimEiot mitvat Hnstiffeientyc datlo apessive thdvetiephingin dhis patient

}J@gh[aﬁion Hﬁ%u‘qﬁcebﬁ' 8A6Wn! $o t NRrbaeK satvigarPiRt '1ﬁTpr6{/et Whg-term
roma dilated io ventricle
eré‘%rﬁﬁql%ﬁmrcgﬁ&rgl tation is due to the lack of
coapimndditicr, in patienafwith slilafkcardiemyopptbyithg etiobrgy of mitral
1ﬁﬁ1 && {eRe Mak V&S co %\ﬁﬁﬁﬂyof %H@'\Fdl{ﬂg eBfets from a dilated

en nd restori ven
VRS IGCOlHARRt TGRHEHPEUR dF 44ndd R, eheok fRBptation of the
lemamThbref s |grewing trendr ramhlvdlese pailvesgrthetebyfiepairing the

1R§dfg1%'iéﬁc§|aﬁﬁl %Fto}élgfa{eggﬁ&ﬂﬁr h%éorﬁéﬁ?e%hsa h?vmg overall

p he annu uce t annu dlne sion
vieaimigilar BsdicResi s that is cormonly in the formof a
ri ngThwe thanekseiiia fepnmhel efmétmaloweltve reghit arentiot fixaprivery evalvular

A e e T
Tengiog usiag 2 parethesie (s .cemm%lyvee&h% Syt a ring of band. The

prabkine pucovntersd blyrmﬁ:ml ﬁive rbpals ibathe mepean’hi mabdity to fully
a%Qes\éachg léh%% ey o‘f‘? ésh% rt' Hﬁstﬂé%nqgjg tl(')é%ﬂ and the

roon1u3|ng ran esop agea ocar
PatigRt fi Hshncr @t eaki QR xmmaw. HEAT | QR Rs; ol achleved

bdewlae ftectiont ben der gsosseduist theeomeratisg robe heiapttransesophageal

Jcﬁpgﬁ%?q%tjﬂgh? G@{EEQ Fpd o%ﬂlﬁ%ﬁlte 1655&@ 6al@ﬁ§tﬁ%§£ﬁﬁléﬁ@ is then
dosumanyeshdbe sHFESON WA Tenurest dhe hEAs BaQRan HieheArb i then re-
@ﬂi: abi yeplatsKse Abvd.f Thizseineremeh asiesall sqebrbidve, esesehesia, and

?ﬂ H{éls u§nd ﬁlét@fogg 511&@%!% ttﬁ@ ojvgﬁ?il Cpcé %ﬁve o '§1|< 3 ir ?lo o

s
S
sal 15} thg pf@ath@a% Hbed &0 reqijcer %@uzmnu This fEer tharsthe 1deal size,
rhlhf%flaﬁl@ﬁﬁimémfy atuyag eﬂm abﬂ ﬂleppﬁtistl’liaﬁ $ tdwmismablyingitral st enosis
J
ﬂ/ gg\étﬁt Sﬂéeggtgg% g(ﬁﬁg fger’ i%?r%é Q(E]ugfaﬁg@eiﬁ&ﬁh%%s that would
adloay AR geO & Jurst e alaiud@h tm@n%pm iRrsftua) & beating h@art under
BEET | ﬁicﬁt‘ﬁ@& w%t?éﬁ Cdlag’ﬁbmsﬁféagﬂd)%éllt&isr @@[ a/c}?é\tuﬁ Wptingl valvular
ml e q ing in which adjustnent o e
SﬁﬁEﬂGBFY&Pﬂ@H’i‘% Mof an anatomic orifjce in situ would
be désirdige|swrgonyds et onegammiple pEaisattmgeinf which ajustment of the
el drod h@sidmalf zﬁﬂbﬁ@tbﬁnc Vhftiiﬂi& ztrhséztb\'lvﬁ gell be desn’able Another

PRI T ) ol B0 sg%SﬁﬂBﬁ”%fwa? BultERS  Fpfre 8" Nissen

fgaéophcatmf pm@eidrqm h ong dpgeagused tomerow the giaﬁ@o -egophageal
Egta\’jglg EorC irreiléf W@Eﬁl?ff@}%}é’n %ﬂtﬁ(iﬁg e%pl’{hgﬁ,l@elﬁ elii§isefting, a surgeon
R EPP T PoReS S Ghig ik SheRme RIS parowing to
avhjeventedlukesantuals hut aveidingsewmgesive namowisgtthebmagrinterfere with
the gaskde %ﬁﬁﬁm onfin?s Fden %@ €§6ﬂhagﬁ§ élhfb thet stowra@hdAgam it
\f/ﬂléﬁgl;)& gﬁstua(%ée g%ggﬁe a mé{ﬁoﬁ and arf)par y W 1cg¥he L&t to which
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3 WO 2004/ 019816 PCT/ US2003/ 027278 t he

gastro- esophageal junction is narrowed coul d be
wW@epoust®ds in situ to achieve optinml bal ance PEt/vEm®N3/027278

these two conpeting interests. Aside fromthe problem

g SaesonlheeriabhighaS netioral e SRER afsffifn sigw to achiove
ophmai; babpecy hetwcﬁmﬂmsatwa conypstingtinterestpl ant at a

desi Agﬂier fi6hP 'tl’f‘é"brc?dl@itnoﬂf adfistife the rlnﬁfﬁﬁ'lpbl@eulﬁi‘ér%ﬁéé“ 8f body
met ho rop oaﬁ%for er cut an&ous mir.a

PRHGERId AP o MBSt PR N8 { HefId %mso%(ﬁmgwnk?s place a
prostheter ¢mpéare catsa ateseptecipientadidtemib sitentfori arample, existing

tﬁ&?é rbsedeliefort eﬂcﬁ?an 8ﬁ§ Shiti] Efraincllﬁfg Lclﬁf)roaches through
nige alﬁfg ﬂfﬁn&sﬁ O ﬁﬁs xc‘hlg%a B?erlor mitral

clinital an i stic

beth thsy CprneEy é“%ﬁ%st(?ﬁé’e{f%ﬂ?ﬁﬂ
letdﬂfet ¢othe goytesion wsitiab 1q:n’ﬂn1e81gmﬁcarptecrlnucairmldjbgtsimé problems
%t@ncﬁ o th O5 O fis¥ é&l% It ScHHE bQ af Xhé"cfagé ! the@BSronary sinus

consum ng eve, rocedur.e
DFRSTORFGS, QEUBIBIONS HECRSO T GRERIY SERELS teflBvcalb At fgult and
tisherusnsulhingooeachisee seithp pomedurasswhighl wyy reqeivensbetrel hours to

p?(ﬁ?# fraégegﬁsthev‘@o‘fgn gg'hfﬂy Sﬁ/I&r@ r pﬂYe%leo &ééﬂures employ

roce are typi c ect |
incompleis Gy TrﬁFlflS&I whd r@mﬁrpmﬁe %p Y$1§ %ane@?% Such
peoddadivesy agriggealllyinualelffectivo lfommlyrosfumlgl mltrabn@mgﬂstlon by more

t]?zﬁ{ B?fe tcﬁﬁl&(?fg?mé qilh{ll%d%&%ﬁ%ﬁpéiﬁ mﬁ tA8§ " the potentially
désaﬁtxgué Qaﬁﬁﬁﬁlqsﬁ ¢lﬁlerp§FaéJ@aﬁ$eQ¥u§a B?féo I P%lﬁg g fonafy

shtilsures, clips, or other devicest o afflx t he

?2;1? Féﬁ@aﬂ}'gé@%ﬂ?nﬁgﬁé %F&é(#:;?j@vh‘?&f‘%ﬁrﬂlgﬁ} sOtirE& clips, or other

dexisepit pi affixs thesupteripr seidkal gls 40 aqhgd)qs%e;ﬁlgramlgal leaflets also
hiaief fhﬁﬁtéd/ erdpfarettf\fbVl ehipabilitiesonBlieh e preeauresofarel talsd  typically

11;%&% §' H ﬁ%dlgg%%ﬁ@pﬂ&é %%ar% %ﬁ%ﬁ%ﬂ rgg{?@faﬁ%gle Furthermore,
snrgiedly experieireet inshcases tthet geeh staet Rods vso| el ﬁ@t@le with likely
sépaationrcfahd wrksedlslellaaflets OThell posetities also fail to address the
BRI P bR 0 S il e
residt ofithe 1eatdvel aggtomie pathel @gscmavertt‘élﬁﬁ PG @hng or lmproved
vggg(&:aﬂﬁggun%ﬁgiﬁns Gillte Wﬁthr’cﬁbé,@[brdc@dhﬂdse' y with these
ures e n 0 r

syst E i BHRGDerB oy ioru%égﬁ{’%&t %\éﬁenf‘?f’ g\%@%@({‘%eﬁ its use
thatedt obibit agopskthes need f9r p pes wurgasy ditpsughyexemplary circumstances,
a?lklreﬂ}UW fd@ﬁ‘}@ pladidnaHt! ovd @l@jds’t&ﬁéﬂt oPh pe6sTHEtC 1ﬂ1@®hnt to reduce
G AP LB I RSB o
invassve provedare,whilnstaliaghiqyieg elinical angphysiolegic results that are

a%@éusemél&%xﬁlvawn@@h T RIS 1Bl QRS E o &5 Mirigscd] prbeeétliges for these
e equival ent of the ylelds of the best open

S&Wgﬁf&’gﬁ%% ‘ocedures for these sane problens. The

pr ecdtiengreaedingc capgiac c appbinations ord yorlyangwasgples of some
\[}g%ttnﬁés Q@%nlgtﬁ%e F@giee f‘éé@ﬁﬁirg&nh@nt P\@m@l‘i@fs@{lim lary application
Cm?éeigrye@mwsmm egtiond s el £F fefrry iBRET surgery,

wharedhateefetamammmdgﬁts,wn fuhdopdicationaprocedere hambang been used

O RA85wW  #HdeRdttG_EbHhgRAP§EtHI0R &S rélTIoPeRBrits eeklux into the

esophagus. In this setting, a surgeon is conventionally faced with the tension
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to narrow the gastro-esophageal junction for relief of
gastric reflux into the esophagus. In this setting, a

wagemsié s conventionally faced with the tensPOnUS2003M27278
2004/ 019816 PCT/ US2003/ 027278 between creating

sufficient. narrowm ng to achi f trol ., -buyt .
batFre Freating HUTCIER ATTNINgta ARICNE FoflRer kel it favoiding
exdmsspasaagewdhg rihatr eyt interfeendth the passageesdpintigery contents

i : istd | N | 084’ bIRY”

o Mo ORI Mool el A e g
1 Ohnigr %W,%Cm%c@ﬁ%g}q ovey- %W}%‘P%ﬁﬁeeGE junction.
Apr adjubtabicpiogphetit implant decugding tochtheppresentt invexgon iconld allow
ik S’}éhda étﬂl‘é{nf i sRbh Y Qi tu‘i’iﬁ@]% Physi%l’(%}rgaaé&%l;ﬂeﬂg after primary
under, physiol.ogj ¢ assesspent after .prifar sr%lca%
setgiealrdosusge fu a&f}(ﬁgﬁ% ed“ﬁﬁ@?ﬁﬁé?‘?rﬂaﬁl‘i%?%am to the present
iracmoion sunld detplacat esdoscopicallgnpérentaneobslyher pritic el endoscope
pﬁ%@é@ﬂa}l{%!ﬂn&g %E\%@%B?&V. §,| br rbg{)trrg'\h%gbor SACRBfs-thoracic
appengshep donddiifion, pugh alﬁ@dw%@ol&ewogfgleﬁﬁﬁ deaccopging to the
psieht hﬁmmif&mcdfb{;ﬂd tdiagsled veittp Ianjs;tdjmhre?\)liél ngi:amlstcapable of being
ceqr.di i o! -
PEEER 0180 55 e A 060414, ERUIS ch
remetcs b siRaTED GEU) e T8 riap SRPEN S EEDI % Hogia fotion of
t}%&ﬁﬁﬁplaﬁlucfhi% hdjustimefiDineans tats hive Hescarmaindd beithimdhe implant and
el nt_1durin S i -
oA Ly SR IR BRI C b o lpsmpnt mens
myightiba caprble iiremovahionsthgdiadyt s nighbbe retainedgyithin the body
iﬁ@”fﬁﬁgaéytf@lt Ia@érl gﬁlﬂh?ﬁ{dﬁﬁnt ) I Such an adj ust nent neans

m g e_capabl. - renpva r t d ] .

ret a&h&dpﬁﬁsgﬂf rJiIelY . n%@d iﬂﬁ% el?]?%r%}o{a §| 5&1‘ %trs. ?‘%? g%‘fg%log’t% many
altgnage rnbodimentpriaseiher inpiemialorpplicitione Hethedyord fields of
rr'létdti]cilt'}‘ée atﬁﬂt 't'sﬁli ay e Altf_ﬁfiﬁ%_ et @!ﬂﬁ@i %})&”ﬂl'ﬁﬂ“ ngﬂiéatidmsf anticipated

ot her potential ‘applicati.ons_ in tf a :
2Seo%ind con B, re SR LFGRURIC Al B RET Apblat iap use in the
trepphbetef wesbidmbiesitpatagrradBeeRiHIICE0aHOPPHS sHIctures, arterial
s¥ér1h‘66§{§ﬁg1gi?1a?§ %@)@'ﬂéi&%hé’%'&fifi&@l tbipe®éndés dutfal blitctures, and anal
. nor bi d .obesi: urinary i lnenc
ineEidTe: ol PRABE dis st e o iEPRT B e exemplary
etmmstiientsnagsordimgtocthle rasenipaveniien andchapld not be construed to

1A s Ef&ém #RAnABAland the Abth @R its e iBrREeshng
I scussions are intended to be exenplary 25

enbodi nent s accor di rﬁgto t he present invention and

ANV ARBIOBHTHEASMENEION |int the present

| nvent iaoﬁrﬁné’sg%ﬁ ﬂﬂﬁﬁﬂk@%‘ntf Bfehtién Us &litdttéd Yo WAYovel prosthetic
. SUMWARY T IEIVE IOﬁgln.a f.|rsi1 aspect, t.he £

i1PdaN A4l FREFAdorOF 58 108 1aStRE JheoBlpal sitiuptegence of an
aR@tdmisl passagmthateahbd atjusted afteompldptasioniyitiadier the resumption
danSiérgQﬂa W CHITRLENAR Phuidd inaﬁﬁ&.oﬁCaMﬁéﬁ%EE&§tthe present

S PR S AL SR b el B i e fr

dehivarpt sret apement tofe appesstietic i inydani omithin dity @patamic  site.
m@rg% &lind %iegwgf;% }Z%.é{%%qggmaa& hedlsdi td the presedt@hvention

r'very an rost heti c. i npl .
A4 (9APRDLE Ohrid SH ARTTBEDS T Fofin By FROSLIEHCr Enﬁﬁﬁfﬁ?&@llywmg 1ts
Hysdmentand net hods according to the present invention

iar el 9%?9@61?]‘,&%% Pﬁosﬁhéﬁ’c Afpuat TBRSrdRg 8/6 Tirdt RERRE BEthS present
inggnt?on could” 2llow ' i situ adjustment after initial narrowing of the
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pl acenent. An adjustable prosthetic inplant according

to a first aspect of the present invention could
wa@bkdosmadsms si t u adj ustment after initial narroweyusf003/027278

the 5 WD 2004/019816 PCT/ US2003/ 027278 ci rcunference

,of ap internal anatom c passage under physj ol.ogi ¢
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placedsvithia Hbpdpcedityior urgam Inoaditien) sychoan adjestable prosthetic
ir%glgh %@d&dﬁ‘%‘:i}'ﬁ% p@'@&éiﬁtiﬁ%ﬁicﬂ{ eShIaehd Eou%l@ﬁ'v@ﬂh an adjustment
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cordin sent. 1 pven e.coupled .” .
gt CapALle] s PABAL PIoREA (B8 BCBRIEORSIOR P HFREDAmC tissues
withén shb bsidgneads that edthete adiastmerntsticeddde nwidehtonthehemplant

" . i | . .
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capablaral. raueralafromm;| tet Redy, vEamasiig Sj’ﬁt rejained wdthip) the body
indlefiheaBy fr 1htepadjuzemborly, or night be retained within

t he po Lndef inits ra.a ' te  Theu: ..

or ot bt IEihY s tef BB ok TR necifticipate many
altematsi gmbodiments #) tatherPetenisd ANPbvaEONs 18t fher broad fields of
nfé@gﬁﬂé | add ﬁﬁgé@at Aefng rthé hethler opetehiiel (ﬁ)pd)i_fca’lcions anticipated

nedi,ci ne_a [ der V.. e ,
a%ﬁ%fhlntgag?o 3 i)ﬁ?sl%ﬁ plgt\@éa q% %ljgc_% r-ﬁ# %l??ﬁ?@éﬁ@r é:"gre o the
treatveanti of amab ingpuiineiisice UIHAE §ORBRCHLSe afraSEqmoth strictures,
att &4l ﬁ@ﬁ?si@,f u?ﬁ@t’fyt ifdeatihenes)eRrvidal {rﬁfoynﬂdnemd, idueted estrictures,

anast onot . C St i Ctur e rfe e .Y i -
TRERhe T REe . 2hdy Ik aigysBld ol GRsiot.| Y proceding
discnssions exs, intenstesi @ bbesemyplary wmbasimentsoaegarding to the present
ikRYidhaind ¥RbUIChbPBe Jdiktiegcedlingt thd peereni anseticd and the

|n1tée d o!.%o be exer{ﬁl ary enbodi nents according to the
mgt %(gsn‘fbli USVBAY ol®%nd shoul d not_be construed to

|'i mi In ehether esxemplary epplientican dceardingrie tbe spresenti myention, a

d %nkﬁoﬂﬂyct;élﬁi/aﬁ {fﬂvé%&{ﬁ& beCreplatedr &r Apltiopally Wupplemented to
ccording fo. resent. i nvention, :

rliin iecita Vitha Gl TE0 fop PHEL HeBl slperd S ARE]j ¥ ystom and

neatppde fenuse that wosld ellewdplasegwnihiafha @Eosth@tlﬁé@@ﬂf wlve by a

RS eSS Y R amand. 22 s

hear %iﬁé’ltt%e‘feﬂﬁﬁﬁs’ %@%aﬁé{?&ag% 5?%89@?3%& Bﬁ}ﬁgﬁ&l will .beco.me
appmientlupgni readirigy thepf albewlingss pacifieation, v ben daleen imagnjunction
\xﬂﬁifﬂ{étcﬁ%%ngé aldhPie8@bd iclM@Rt | on wi || becone

apparent upon readi the foll owi ng specification,
when taken in conjunction wth the draw ngs and the
BRIBHDESCRETION ©F BRIEEPROEBINGS1 ON OF THE DRAW NGS

FIGpiGl§ i@ o vixméﬁﬁrﬁ_eﬁﬂﬁoﬂmﬁﬁb el hfpmiplaft faPreducing the
L mpl ant for reduc] r}]gl the. circunference of an anatomc
cgrpmigenog pEan ANAOHIC e i ew of the inplant of FIG
1 seFiGed s froet wiemubfitheainmant of FIG. 1 secured to the annulus of a
mitral valve, with the implant in an expanded position.
FIG. 3 is a front view of the implant of FIG. 1 secured to the annulus of a
mitral valve, with the implant in a contracted position to reduced the size of the
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35 mtral valve, with the inplant in an expanded
position. FIG 3 is a front view of the inplant of

wWOo-@4/01988ecured to the annulus of a mtral vaP@BUSA03/627278

the inplant in a contracted position to reduced the

por o8 o 288abecti P BT Bl STl ot mptnt o

the sUrwRYieresee f ampnatamicoprifiedy disegtetlhthrough an open
@pdram?fé eardiwceineisian and abowred a@buid G nﬁt‘i‘ﬁesfeﬂ%* t hrough

ar o
the : % &%? o8 VIAY ot I bR PO U h et oM@ cardiac
ingisiemclosedFpe adjustgrentitagl t:hf@ndmgjt}aough thecilgsashincision, and
@(%Jﬁﬁﬁibnt af tl?@irﬁﬁfaﬂ?ﬁbssﬁ‘@]é' asf?fttﬁé‘ﬁhﬁgnﬁ ﬁ'b[s%ﬁ tﬁﬁ@n “off pump.”
clos n u
poss:iﬁl gf%eg Qqﬁ@eﬁ]t ek’te“ﬁg’? %etgrﬁt tegﬁl&%? qfufp adjustment
IRE@S 6f0ir s adjyséingpdhe i orrcwmé@vence aof i arst imaplantli fientrediicing  the
@fb@ﬁn’eva{dmftan ﬁ!’ﬁa@@ﬁué eﬁﬁ@eJ ust I ng the circunference
f t nf er en

o S Ll i R S BTBEErE, &
t he ddust wenlefisidayion oftls a@ustrﬂetrmmeanssoﬁF]lCéfG si de
V' eWFlt} t@ﬂs @higzl]{t "Sgdi‘és ev'c?@\ﬁo NSt Qfse'(::bﬁ':d énb{dlﬁ’len% dfSaf adjustment

?dJ"ﬁE‘Hﬁs ther e qrpﬂﬁe t?rge@? rHHIﬁIIaQF effge rgducing the
carpunmﬁ@rmw dfom arsdomingrifice. circunference of an
anat @IG. 90! fsi ﬁeperéﬁe_bdﬂ\@ vidy | (?f 3 REASPRGhhiee eﬁiﬁbg)‘ﬁlﬁgnt of an

rst alter i ITe attachnent
ﬁ@r"h’?ﬁ@t E @‘I‘“ pgiantlo 51 11 is a perspective
vi ewHG. al ]ses: @ngempeetivatveeve dfoaliseeond aftenmte embodiment of an

a@iakﬁﬁféﬁ?ﬁieaﬁ@%ﬁt}fe%}ﬁl&%% g? nt of Fi G 1. FIG 12 is
ape ve view of,. a third_enmhadjne ofan

i rrpl i} 18 S0PFIERRRL ey VieHe Of ”ﬂu & ¥1t g an implant for
radmmglthe orrchinferenf¢ 6f af Anatomicpaifigect i ve vi ew of one

end gfid.ne3 11974 ks cu%%eilv? of iR i R&Hhﬁs‘?ﬁh of FIG. 12

ok n dnian I]F‘Bfegt FoRUgBIBC RS fige comxal cannulae to

[revginehitive rbtaiionlbetiveen thetlepecompenehew of the

i npl C qf4 514 er%ﬁe 1'%‘3/ 6?&6&?&@5 %&PFK‘}‘”W _Lﬂowing the outer

ext end er "t ant . 57164

G8pY ?Wge‘f/‘ioe €I‘ﬂ;-mp fant of FIG 12 showing the

out el I(?:djimleapmmpec&ﬁmeﬁemofebtms@laﬂmf Fith a2 shéwing the outer
nhI% 1%‘5 ARBNEe eitiPbml N | DL ant o B pe

extended to unfold the
if FRGBCTSPPCRHE VIEW sole T4 HEBIItcOl Fikds 12 showing the

middﬂmmmlmgxmweémt) ensoldrthefimplt. ni ddl e cannul a
e it o %wwﬁé&afg@@h%mg o i
mdslepannula caesesihe Faptans ée upfeld, where
FIG. 17 shows the implant in the folded position, and
FIG. 18 shows the implant in the unfolded position.
FIG. 19 is a perspective view of the lower end of a touchdown sensor of
the implant of FIG. 12, showing the sensor in an uncompressed condition.
FIG. 20 is a perspective view of the lower end of the touchdown sensor of
FIG. 19, showing the sensor in a compressed condition.
FIG. 21 is a perspective end view of a fourth embodiment of an implant
for reducing the circumference of an anatomic orifice.
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FIG 19 is a perspective view of the |ower end of a
touchdown sensor of 35 the inplant of FIG 12,

WG bawiorgg1d he sensor in an unconpressed condit i PeT/US10E3/027278
20 is a perspectlve view of the |lower end of the

t ouc Senso , 1 Showi n o
con‘pﬁJ E@i@& 18 3¢ VB?ﬁV Oﬁ?@ l@ﬁleﬁg%\g@rg}l‘ ?B:‘é’? iy %réﬂ’l(ﬂ’rfar?t opened
upiteshod its fudlilengttenbodi ment of an inplant for

SSRG9I SR S b Folnc o

ofthelrrplant of FIG 21 with the inplant opened
up tBIGHhAWis aclbss-lip lveengtdf. twhl & tiR3retentirsbaibs\ifahe afplant of
fFi@eoadj ust ment nechani smof the inplant o f Fl G 21

24 is a_cl ose-up_vi of of the ret
bar bEIGH 2518 & FgRbkicpE apih opbodiment 94 angtapifni i reducing

the eincwrhfe@eficd dhare ahadinie otifuke, anth u]nplmmﬂaﬂtcshomeﬁumm gxpanded
CBHﬁfé ath nference of an anatomc orifice, with the

own jn its expanded r on 0.Fl
26 i EIG flﬁdﬁ@ fremhyigw qiHbe; 1%11%}& r}foﬁﬁ% %ﬁ wih t&? ﬂfﬁpﬁ% shown
in felcantrastedwonfignration.cont ract ed confi guration. FIG

27 | g@n 23% %51%%%1 ‘fg'e?"\’n@év éﬂfﬁteae[rgé il didh at tH%ycﬂrchg 27 in FIG.

circ renoved

28 hwiithi the switerr basist @FmOqult&S}@SV 1@6%0%3% tic view
showrng. 2B86s iangehaniatielviEwGholdngrhe dmiptamt lof FIGh 12 anatomically

plggiéliotgiﬁ na}etﬁhg ftnf?sz Mabhid i i d'i’l%]{iswitﬂ tlﬁ_? ?ﬁlﬁ%@t;’i@t%fﬁlﬁﬁ expanded

expan at e
stathemati c vi ew shovm ng the inplant of FIG 12

anat prGs 2bliy a phshiatiendewashowiagghes impesepfddenl12 anatomically
pggﬁm ad aédfl? ga%?%%s%:t}ggéaé og)e%n{ thlé%fml ﬁféﬂ "ngﬁit 11'{‘:‘5 ‘?l%l?y ]@xpanded

SFEItG. 29 inplanted to reduce the ci rcum‘ erence of the
gast FpEs gnhagewheﬁmw vigw $MobAihktRe DRPERtRT IG. 0P fﬂrlﬂanted to

R T R R

t hroughout the several views, an exenplary inplant 10
quEmpmmmtm fOIbtmE DﬁscsLMEWEMBOBIMENT

I ant bod d
s Rk ROSY s "Ry ainEipBhe Lh Vﬁ@bclﬂ”é?eaﬁﬁﬁfﬁ?algﬁﬂsme like
efmnelwte thmgho@mthe awmr@wwves, w8 esenplaraimplesh106pmprising an
ér?crﬂ%laysllsri sl%l HJWﬂu : ‘.}’ﬁ Figct P'Tgfé:tl rﬂp‘l@h@fﬂibdyﬁhh? bdmpovidedina

nd. no
Bapﬁ o 8576, Gerenmund s R SR eed B irinded nqtjye recipient
agatimio- sasaowuhgealmpmmhampattem Sunelsa netivetrpeipient anatomic site

rﬂﬁ‘}a'bgnb \% 8% ilInbikdtich andBivtEly day WMnﬁﬁﬁbna"a%eart valve, the
tin Eunctlon %be relleve

f &2gifo c’?ﬁ%ﬂl&%ﬁ’& tof, NG aRRs r?ééﬁh%ff Mjgic sites

vslrtlnm eamdmnmahambndyl ghat are creating dysfunction that might be relieved by
an implant capable of changing the size and shape of that site and maintaining a
desired size and shape after surgery.

The implant 10 of FIG. 1 comprises a circular implant body 15 which is
provided with adjustable corrugated sections 20 alternating with intervening
grommet-like attachment means 25 having narrowed intermediate neck portions.
As can be seen in FIGS. 2 and 3, the implant body 15 may be secured to the
annulus of a heart valve 30 by a fixation means such as a suture 35 secured over
or through the attachment means 25. The corrugated sections 20 fold and unfold
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desired size and shape after surgery. The inplant 10
of FIG 1 conprises a circular inplant body 15 which

W0 2004858ps ovi ded with adj ustabl e corrugated seRCT/US02@7278
alternating with intervening gromet-I|ike attachnent

e I R RS
oﬁﬁi/e hapket dledh sduthey deoressashob V&réﬂéaﬂze Q/ﬁlth@ heartbialve 30,
m?:ﬁ YE’ dﬁg@aﬁﬁ)c SEheARlfe ?ééﬂé’ts%@%rﬁﬁ&%%ﬂ%g)gl% corffiguration
R WY e

PCT /AJSZ&DBﬁGﬁZIZEﬁemplaryeembodmmﬁr 0@ eofothet ipeesempliamention is
slpo% a%% §§°f4t &P 505V1{h6519t0 \Féséaﬁﬂihtc 1&(51&1‘?@05 in a heart

11§ shaway i Jf o ¢ qum?a § SHEiaGomstien AP EHG: 5. As
shuabiv én IFEES Uetlse éQemplady adfustibie itpéant 0l apooadingto the present

1nX:$8ﬂ]8{d ﬁtﬁ%%n ;?ﬁﬂﬁb r}{)ﬂds Qath 5’!?&558@11@ rﬁéa@l‘s 120 t%tat allows

fixatiemte é:h,e agnulig @glve e)gﬁrpp]la‘r% aa{}g?g%qe implant
100 qg zﬁmh@r pesvdded witlc afi afjustfifent lmeariseh?ﬁ that e comtnodled by an

tﬁlcée or Agmﬁﬁgd Cécﬁl %t'i‘r%ing tcifﬁ %% " N BG 'cﬁfs'u?é °6f Jfﬂé flngocardlal

ar
iroigsbaHOSLIOF G 051 enadiustromis 1pLAda e AL ARIGIR of coupled to
tHéO ﬁlbﬁﬁ@ntamehﬁmllaﬂt sbalyt fhtSsive tdmdasheqxehufethe iraplant 100 may

L

whith fdmee rchpsfowml@nmﬁtﬂlﬁ PFtadPnes Wﬁﬁs&!@?@ %‘ét upgtion are
aSl9ieY Q! the @dﬁ)ﬁt@@nt ol d8Badapbe @linemlgagechﬂ]om tireeadjustnednt means

P ATHAR Ak MBSl 0SBl Epamns

acoudingita te pmseradpmtrmh ttheradistmeat meang h3¢ TaebG pofigured

afd ?)laﬁ{égg@ a?{ogrl R&tehiitr BS}tor]r@QnﬁB&Iudﬁﬁoﬁ UE tlﬁ:z[dj’ﬁﬁment {01%1 135 for
S 0 u e t

a lys OWiie © %aumo?ﬂ%e lﬁeggﬁqlgr\ligﬁs?on stil Iea(r)p

onceTo hsedtégl ineplarih 3@ oSGt endrd, dhe physkiay sep eﬁﬁbe open

ggfalﬂﬁl‘érlﬁefsﬂtpfl% i33homakel W, 38rB89e0inf FIGN 4,h@ the conventional

rq?;j;kzguﬁ @08%%’%&%?34 é\f @Edfrogwgrcf énngng% QS utstrnent tool 135, is
tlagrc anlmmgdtthmugm theaneision 408 rndovitutedetoathe asmnids of the mitral
Vrgg\t?cnf'zt%lg%l%@d' “Qﬁ?fﬁﬁf’??gwgi ﬁ%nﬂ’ﬁdn M@@ é.9., abta®d, depending
uct i
vpab ho2ich Bl MRS 8L g B %Sgﬁﬁgﬁ?énq cans to
reédwdesthersizd of dke impkanit r’qﬂdanlli(ﬁ@ldohequec;@e undgilying migal valve
12 Bét%'h\gh% ik %ﬁ%@g 8o Iapﬁﬂ%@diﬁbteVﬁzé ﬂﬂﬁé nffocaRBal heision 105
€. C n
HRTNSY eTﬂ@S?%f} a$h°%6n Elh b dae ine s TUpHERET bl Gieending
thidjughtthe incisiool fot@ﬁst—opemﬁve Iadjusazch@a’hced t hr ough the
{lgf{/%,% tiagg% ﬂgltsité;st%nﬁl takehhebf@ 'S afill Adithali fiew! of blood
st B Ehks st d{’u@éﬁé%mﬁ’g‘:}wﬁgﬁﬁlﬁlﬂ% hgs begp closed.
fﬁf'thélh mdgmistmme b tearsszel 3, theo ot evalve 33§ ueamere made by
ﬁlatt%i %&d t1tn@ﬁt §;10t4<r13gf the i npl gn: body 115, and
Lo (Ll b St b S s e
diruinglernct06f 36 camuawitploitosed) s thaomplant A0 [Beviously
dSRHEY THE RGUHRIHE Medn0206CbRHRE a rack and pinion system in

which a first cam 205 with geared teeth 210 and an engagement coupler 215
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t hrough the incision for post-operative adjustnent.
Once the patient has been taken "off punp" and nor mal

wo bwoofB1dl ood through the heart 110 has resuP€dyS1»03/027278
bef ore the chest incision has been closed, further

i S ATt AT
285G dhe8os mooveasurdatespdan yfiestjhastin2d. Fharfrsedonfio230 passes
bgﬁié agﬂég%fgb i@amlc%l(%? hﬁg‘% ﬁrs%&sd g%ml%.’ﬁgig%' ltlﬁ‘ihs '(adHlel §ﬂéond axel 240
(G 5Ot SREOBOGABETAS. sus SHOWACK Blfe B, oISt and second
az{% 220,i 240 ahs maintaﬁmerciin saitallesspaicedrapedr rdati@ebly @eans of a
b G?Egg ﬁgg%{;@ecéﬂﬂo Pﬂle?s%éo?c?bm 3494/ 019816 .
t : t I 220. 1

ex an:g , 2 Jﬁgmqmsmeégén% ?%ﬁﬁﬁtfééblé(aé‘%a?"’é ”Pa%ﬂ"otlg)lg annular
implamd 0 o fihe tgpe paeeisustly described, tangh2B0is Jomsililertstuse the
agﬁ.{égrﬁéﬁfgm%gggﬁ A g?atnt‘ﬂ‘aflﬁné hnlfigutdti AW }?éi’?ﬁngﬂ}%z ﬁtrst;c and s econd

bands d3ReA4b 78 OPRESINE HiRObILS, SaHSS ERBRRUGY FIlspeucture. In
either éifd&lﬁtg‘{;(ﬁmdﬁus’emgmkéngﬂﬁdﬁei%s iaplant ‘géﬁl;niséngrﬂim adjusenent means
200, 34ob? gh fa@afﬁ X h' ﬁ%&é?@h )éng?%gé?ﬁgﬂfccﬁl ler 215 on the

bracket i t band 245
8 o B A b TGN, L S 0 shown
NPIGOW, agimdieated ibypthanirotd 2555 Rotutionygfthpritst caral205 causes the
RCHPEF DU 228 A0 5 W80, 190 e the g, o
indhspisiinby e 1Tost 260 dn JuCorTd 1165 BAREmE P! st pand tightens
tl@f) I@ﬁ’éhﬁﬁel%ﬁldé offthe hnsddrengsaihd. M0 dus physivlaar inadvertently adjusts

r.uct ur.e, i . 0t .. ,
e U 850 N kol 9t 215 v
loossin thgdmpdanta hex wrench engages the engagenent

]EI_O:JIOME fragibBs @mbdtEmehty sécarding2fibtlanprasehnivntioa, the first and

irst.ca nt er.c C

A5 AL SN TSR RSS2 255 R o e
off thet sermm couBimawsestraeitra sin sech am erkpdiment w?h@n motion is
igﬁlﬁﬁeag_@ (;ch@ eﬁ@%gbrﬁlilﬁ doup$dr 248 @he?ﬁ@slttdawazols ihotaiedhtausing the

S e..arr ow i Thi
T B 216 5 el PR O Dl chosiB fe iy pang 230 0
méve atlanespest to npeasecond fbande24yisi adjust theasivenméarenge of an
iAlMats the inpl anlt tog tight, rleversi nghdi rection of

t he a nt_coupl er . ' .

201 KGR cutovet o crpant Bt diffprgnh o8 gyl OBE M -exemplary
dngagemienhmeahe 300rascordivg te dbe maessan dsverdmn, asvingl there is no
@gggg@%ﬁt g&urigilefn ulbgﬁlsa g?{c&&’tﬂ grsg & ﬁ&’ﬂd@@ msﬁcnﬁb sfesof Be cams to

. : sughsan odi en -
RGP ORP oo S b srddoe gepnad Sadbaehan Eg, ppgptimation. tn
dkspropheed embodiment % bracket istdasig ithgleseetoleeneesiso as to
S i n gty et snddonits b rold

. . e .
beads i ke Sty P LBy TEROR: ot Bridvoposyd Afibodiment, the
tiraglketn B50Fir& fabristteddram sonelastit nuitérial rsach that the cams 315, 320
&Ad %9& LRt iRrENRMsAbYnd 8303ERBEY tHP&As,3PRereupon the

q%ggsogre plﬂletd gctf(eto%reﬁ‘lsé? r\1>\t/ith|. QlY&ﬂ:tlénotr}bréentovﬁl)lahchtts nds 330,345in
fixed relative position by friction. In still another proposed embodiment
involving an elastic mounting arrangement between the cams 315, 320, the

lower edge of the first band 330 and the upper edge of the second band 345 have
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engagenent coupler, and a bracket 350 is provided on
both sides of the cans to 30 maintain the first cam
w@1i®4ams16 he second cam 320 in cl ose approxi meRCDOS20031027278
olne proplosed enbodi nent, the bracket is designed with
cl.ose tal erances so as.to ress.the fi.rst ban 3
mafing drighanak A8 imeehandeal GRETASESa WhFESDY, fhs GBSt $iop can be
sprée] afpatittspérmit irelatve ehatdmentbesweem thadlyaridsi atieteased to clamp
th?%%hﬁ?f%%@?ﬁqi%eﬁ%ﬁﬁdﬁm , the Ibr ackﬁt sh350 are
abrica roman elastic material such t t he cans
315 Flgpol @ sshoyys pe §E§P’él£h|afé(paﬁ?0}%f8elilﬁq§éfia€lst a@"f F‘Fs?n tmplant
adearding 36 thepreent irventians Theltreupent misens 480woutdkbe used, for
_ , S - h
B e B s e
means 400 iakesnthe farm a8t ﬁ@mlﬁ?foﬁﬁ@ SOMHSHRE ReYpll 415 defining a
Tuinterod 20 agd am skadinhent owuface A@5aSuah genstichneniereatsheould be
s%ﬁg@%tﬁltﬁe it tant! yok)%%@ﬁ[eﬁ ﬂﬁogé%ttllﬁneg lllé;rgéﬁt#g’ﬁaé}gi 3 fixation

e upper eage con

u

[ . 0, WO
deneey 6uoB18s FUNIGS2003V TSy 258hStatiedgOovey i 8 e% fthrough the
atebiR®nt gatfaseidBces, whereby the cans 315, 320 can be

spr 313%0 ﬁﬂ?%}fo&@ alg&!lgli' %}téﬁn%@é %%goggﬁ%gfe&t a8 téﬁﬁﬂeﬁﬂ%eans 500

bana: ease get In
fori sretmplani picearding ¢o the pieser! Hyealehp gﬁyat%fﬁ%%%?ans 500
coHangsdt®R figsd, dor igxahaile, it phaveostilng attaclihenpnesast25 of the

inléé)\ée 'tlgo%}ﬁT ;31 %io\%? Qﬂﬁﬁacﬁ%ﬁﬁ rﬁgzg'lscgﬁ'b dn Qe ?ﬁ’gof Q'hollow
T i T e
stfac® 9MRA 2 A1l tadmt3ab B30, v@ldh 44 3 tdehinenb gneans would be

I N, 420 . t 4 . .
umgtﬁnéﬁ tlglll’liggﬁﬁb% %%P%g%% ?ﬁrgﬁ%ﬁ ﬁhe ﬁl_‘éle?%ba%@d t%lgly fixation
dewivenstiaigas butsoehor wares aither 4izd carriharvise rithized eiver gt through
tl%%tta%ﬁgaeﬁﬁ ?éatb sso.f%&w gﬁaﬁdén ureﬁe@s ﬁirighﬁbe plaeddakesughrholes 535
PSS i tap el S50 Ay L PR, iy g 530 might
bergansidedp anflotheafixatiph alevieescadgli by nasted Hyopghelbentolid tab.
MdWiBBLiMs of NBe hagkumBht ARAAS haPbe Ggdd th dosguriagion with a

s@?%ﬁgfa%%cﬁﬁ%qgﬁﬁf%{] pl ace of the attachment neans 25

FIG 11 shows an attachnent
mearSIGER0l 2-n1§ hkowor motber sntheidiment e iBepencutanseus annuloplasty

d@ﬁgg‘%@&oﬁ}tﬁ% YO1RE i}}?éﬁ@l’c anVWatiorDih wigilchnimimplantidetivery system

a5 o, seliihe a BRRE oAl S ol HeRL iATFLE ] oy potating
catippteartil odsgxialy siidiably nhouniedh witkin| theshouszog shaathi 695, and a

cB%é‘%%thgtr%r _Gigvgcfpagcﬁi@u @Hgglyggbuﬁ@a \thhilﬁ'ofk%;acﬁhﬁitiﬁg ﬁbﬂ%@er 610.
e C

Thiisosa settsiierie s s HRAeto (A Do The qebl i Biheer 610

ahdloese 63hetqrr@hs oy herreurnsd tubndarhstammturesposas shown in FIG. 13,

eftht 6P Bgﬂ{ ¥f Shé l:ﬁﬂtiﬁ%taﬁﬁf‘g@l%t cétﬁ&eﬁ?’ﬁla?'il%‘broxﬁ@ed with one or
provj de and t tion d hi b

9

fi vigce e passed
niq?FPoii@FP(i H&P&Eél Bist a@ fﬁﬂtﬂcgi"’é ti%%%g &FC?IP{SaeBY one or more
redipachieiots 622n624rwsitiie ths ather dumenjofiedthenthedeusing sheath 605
or %%’ raﬁﬁ?ﬁgga%étﬁ%mtﬁ F¥§IRAVeRS JciSceybd Ades1618, 620 would
anot her odi ment, o.f a percutaneaus annul opl astly
ligabiniernal d0fHOTGOF 81 ARRSTLPIETIER WIHB AT SIPURR Agd such
résiribaon bdelesireble toynaimmin control of the inner contents from inadvertent
displacement due to undesired rotational motion during use.
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array 600 includes a housing sheath 605 (not seen in
FIG 12), an actuating catheter 610 coaxially s

wo p@abliogierount ed within the housi ng sheat h 605PCHN083/027278
core cat heter 615 coaxially slidably nmounted within

t he at LN I het er 610. 30 cat a
cent ‘F / LY SESt ei%)arrayhg&@cl 8@1%16 gliﬁtﬁfepg 625 at the
fc&iz@rdznmd abthe «m’ehﬂttheteﬁ 655 nByebe moun dadlabu‘np}ant support arms

eHé;\’éeu ﬂ’i?ilr d%Eta?Serﬁﬂfg@%' VEJtcae@rl ]o:?a beﬁdéﬂ]?rnﬁhnféﬂ o Othe core
tep O rapliceal g SIS e 9o5: B preamel §9 4 ¥t radial
thé

1mp1w1t wagpbst ones 630 mlrmallyetmtmd) abdrgthﬁ 301©2Qa, 4 615 but are
%@f BE&%&E@ ackd TafwRid o'?dvﬁ helon iR &%‘ Taligtsheat h
Such

cath ectivel
Rey el m@r@g@igﬁgu SHBUF o530 e TR Rl ends 638
pf\(dtalbllyocbr béndably neuntet eoethe distahiendeof thet actuatiegreatheter 610.

TREOs 640 eo°‘1i EAGH 'ré’d]apgugﬁii‘t SRRk QStGBGT?h\FEt%E/ or bendably

con o , er conten i na ent
At cioch T Eboiab of 6 CORFeRePARE AN PHRN. AUPPOR o §3fy As the
au@letmglcehtﬁbtéf)(mmwadﬁal%ﬂl WRAOASpe@7RY he Thee catheter 615, the

rz%cﬂm %%@oqf Istrﬁ%r §3§¥‘§1c§'¥‘g§ d:'éﬁ%él q%g;lérﬁ EI ft Aot 63@ upward and

h
oA e TASRERTRIOT | A VERE CoaguRAYE catheter 610,

cbieichthdtst 615 enuttialb Sdp chttﬂbé; )63(6" dmlnohihhly soppiort extniso 630 in

#ﬂi%l e&éoqlf Qﬁﬁaﬁfo@ﬁt?{g@ﬁr‘éﬁgk hts distal tip 625.
B BB s
oBf4he 4éial m?Bdiitesu pbolteimg 636.pAacwd] th pariphawayf flreoprosthetic

¥ hga Iﬁ%{s ta%gl §§t§¥1§ %jrglr ngg?fye glgé'i‘gﬁéln %Peg %ggturﬁﬁfwto? retention

bethsd 446y Tnnasidiéan.t ene e mose 0f theatashak Hep URPPAY arms 630
c@ﬁi fé%%u@ﬁ@@wn'rsfégséltssﬁéﬁﬂ vﬂgﬁe GOxizhaleands eadhdlproximal to the
a 4t
Peﬁgrﬁzhg ﬁ‘&eng}nga%l&rgﬁgé Sg‘% Ja%%alrlglg{%%] 81 (}F‘TGa 13?06116&16 core
C@ﬂmﬂﬁ imntles exemplarieembedimant Y Ocandy @ugﬁ)atsr@é pogts 650 (FIG.
12943 BIG&P' m%ﬁ%au@sﬁsﬁi tHeOdishe tGP62S aad bgb eJr 10dfe rdlbase elements
rt $

LMD R Lt AR MBS L5 P oy on
neoreadivghicnt tlements HoGswhich seeveita acﬂa]gstcﬁlenmréan%& deployed size
aﬁ@r effedt Bé@usE e fel6ARl chmkans 66U raﬁﬂsa(ﬁﬁﬁtm@ﬁdelements 665

cGECwanet S pBrEag 1 oF t&%gcsq‘fﬁﬁ? 3 nﬁﬁan%%@zﬁ ip FIGS. 14-
1i6g teessat]Epentst earhbe directlfeorpinditiently instoumerted Qifmnmulated by
tﬁ?%bﬁklciﬁp|@%l1§éﬂpﬁftérf§éé76wréPIGS\r1QUm‘b ishﬁfﬁfb’d RhHY example

byriheit ngjfc%%gf Jg)fer%qﬂqg anl 9 F%ra} ﬁz)a tc;tﬁe F%]tegﬁet elements 660, and

theuimplat4 645! In theddisclongd embodiment; éhatelease alempats 660 may be a
g (Aﬁ’be? WPRGHE 11%1"&‘)&1%@10219 I@Tﬂ{d’c PasdcRUl asenaglled bores

roximal to t

¢ AMPTHB IR RS TediA b B SUBRH: s G, o fhen passes
thﬁnrgh thd)lengtht tibtheoscee cotltetient @5 dasuich anhembedimenis the implant

r?ée[‘%e){?ﬁgd otlHEen dteﬁfg% %I%l:]ﬁ eﬁggsﬂéﬂ g’i%en%?)severmg the
ﬁ-&ﬂg@ r %heg%]é ngﬁé ITQE ]2 338&%}% e|p@£]§8 ﬁlgd then
withdamting 4he firemend eofdhki mhiaye sﬂfememn 66h dihm’mghoﬁheZ@)re catheter

‘e adj ustment el ements 665 which serve to adjust the
I'mpl ant' s depl oyed si ze
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and effect. Because the rel ease el enents 660 and

adj ustnment el enents 665 extend through the proxinal
wenw40i98tdhe core catheter 615, as seen in Fl GPCNUS200865027278

these el enents can be directly or indirectly

' | d b h
doi | GL0S- 16 FaoR B reies e dfR el ARy sPiemypzay 600,
iewehiph en3onbrellabéké exparmoan ofithefprobhetie pmpjangrfi4S is achieved by
Hﬂfgehio%'eﬁfe%t otffiﬁe neli§a: §%h%h§1"€0‘$ ,Shé @Qtua@ﬂl% cdth&ter 610 and the

coreremeieT s REeBDa g s 3G: T fis Aoiing spgath oG R%extended

to @oventheuforivanp endsof fess@sating oat@btdraﬁi@r anﬁr Coteehtheter 615 for
1985€a°Sculeﬁ e &P' &“gﬁﬁ‘i i@ﬂﬁ/dél‘w*e{’f HPlGUW From this

%1{1%21}0@ r%n, P%lpg %sr%trgﬁp gnlﬂgg?t he Jao{llﬁ]tégicated by

thmatmvts 662 GHEFI&ylbehe hbeang s¢heathn6@hbasibbew eebyacted to expose
tﬁ%( Sﬁ)?\%ﬁf dd§15 ‘tﬁ@ %cfda%’%%? atﬁG%‘f‘rﬁl‘w ahﬂether %lﬁzg%d deployment

oXI out si t
R A T O T (S ey
chfefententmdﬁﬁtéchbp tilgh atrbevsofide Thas matlarausé it dd@@oyment umbrellas

tgoegﬁf ?ﬂigﬁflgltléa gﬁe&:’ﬁ%ﬂ? qﬁ@],%é?ei Ft‘h@%rré@s 1@6@ hp; ¢ 'TS Shows the

e e et e Vhd R n 7R SO0 o

deopdtiaiyt cdidéet 810 cblativedo e csrel aimh@emyirmﬁer tife inlpdant 645 has

l{%%ﬂsbgﬁtﬁﬂgﬁlt%cfgéj E tﬁct%ga}?fo%%r et hg‘l ng %lﬂeath 605 is
firs

shar Catgltr@atlﬂnug oaisdeay EhEIGETOBS, 668, plippge and to cover

th@ l’d I@n%&ﬁ&lﬂﬁrellh&im atitinfrawat betler d6Ace frodn doe patient.

cat h%ﬁ?}% dgf afn?f 18 %é as\éﬂél%ﬂluér '&%e'ilthhé% tﬁfff ttﬂ? radial 1mplant

i mpl an
POBPLL BFMS tﬁ@ ra@ds hﬁgrgdiéthHpB@@ $t§uﬁs egj?’ Qfeths ﬁmpﬁ»?élt delivery

SFtedt bhagy 600i[aFIEH 1Y a tditalauppor G 636ispBotdidy tatached at

LF 5%1131 g ﬁ§8t6{386 %t a 2’?{& u@?fﬁ&bﬁg i(%lﬂ% %96 téocgg)%gﬁﬁhoﬁ Bftheter 610.
Bst 1ashasleppep] BRHEH0 m@tﬁaﬁmdaaﬂ s él@ta end i to & second pivotable
BRRI67204¢ 4D intaghedihingoiadbl ato@rre@ﬂ;@nm agddaidaglam support arm

ﬁﬁe‘*@gp q{ﬁgﬂrpﬁgg;gggpg%}tha%qa&m 2 géhedT B $tsVMislal 6345632 by a
thirdi piaotablojoinhe74te mo@@@athqtq :_w, Epwk/ shavs the assembly in

e%ll@@é@ ‘sﬁ'&% nghbﬁ :ﬁhf’ ﬁ@ﬂu@ﬁﬁﬁ Rhthendy 610 B LHAnpeddisesllly byer the core
| on.o
o OBy 1 ey Bl Bl 8761 TR sRPPef S o and the
Todia ipdant wippartarm 63 wae @atemdedl’%' thegpetionat ghe fat pivotable
6%567111 tﬁ@es%bbn@%vd)t%bleﬂ an6wY, hild the tidird gavb@ble joint 674, as
SRS G R T oA DR B G BB
Moyment anmbmaapmd énldedFu@am?(n@moshmwarl@ Elnend{/i end 18),
Ml&»ﬁl 1! ﬁéﬁh?lﬁbkfé‘ Gtd g@edggsglﬁglral {mh@i‘ltslongw to @nBgement and
S u

mﬂm@? ot A RBC b e R % KBS, 12006,
r adi AGSudPand 20 show sthasdgtadspébhq/tcwhécvv@ose@som@S shown
Ct@iﬂadg% HﬁF@GG% Phe @odde%wrpgéf@bﬁbhs df HIGS. Q_QOaﬁcDZ(D m@cludes a
st Seatnat 08D b intar Qediold SebBRe 32 RELh grikirtAl &dhent 684.
"ﬁhe/ohsﬂal seginenht6897 % apring-rourtede do athet phiintcapable of slidable,
ﬁﬁ%n ‘ng’[ﬂaééﬂéﬁl olvEP! Bt 1rﬁHﬁHéH1§tears€gm@ﬁ9 68hao achieve a

agqlgq;s 1@§2ws 1@13 rﬁro?({ﬁ]alesge%nhgnta&f upor(iI Iﬁlammeﬁ displacement.
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25 third pivotable joint 674 to the core catheter 620.
FIG 17 shows the assenbly in a closed state. Wen

w0 b@sactsuat i on catheter 610 is advanced di st al PET/OS®03/027278
the core cat heter 615, as shown by the arrows 676,

WhERRE BheRABR Shas 48, B norbahsiondition, PReting extends
the m@xmal@tegmeat sydi that rosenshe amsothpmmmm@ sloown in FIG.
B 2Wiadd the SnigMrtde s V@ @bl ?z 9§ @Eat@a4 %ﬁﬁsts ﬂgl ¥ of an

th 678 Th
Aoforticaf Baghie, Wi Braima’ Sneivent 84 SEHF svs pressed
agalrrat@& dns‘ialaﬂegmm)t 680abs slowy in tF1Go 28¢ Ifihe\th‘ual segment 680 and

tHE §Rb ﬁ%ﬁallrs%%h@nt @Bg‘;‘él?% Hoth c ét%céé(g vn\ﬁﬁt@%ﬁr ed il or otherwme
ﬁ%%<f yahgradic-agadye I%fﬁaly %Tﬁ%wqueﬁalﬂera&dé@%esment 682 is

ndiecanstrubtiowor s eatedr with4gichrrowadio3dpaauevinatesial. Thefdf6re, when
thé dléEQPség}H&WlsS@ﬂ%@f 1@?38%? git@de&?ro%g ‘ii,h@grommal segment

stal s I nte
gl pbiRe dop e Sen BT, tﬁxﬁw@@aﬁi HitegpadiatorsEmmen 62 is visible
cmegnhograﬁhﬁ: exammatiog- hhmﬁw.:d whentthathstal segneatad8leis brought

t8 makird@R Slosedddl ev%ﬁﬁ %ﬁ@ﬁt 68% [T;PB &ch radio-opaque
|nterrrE|ateﬁkC%ge sed

gnd? i BIFER yp?’b%l nfo OM’E’orﬁeﬁﬁ% @ said to be
“dcaphted@n®his. emiGdivien2 &(Dléﬁx&h&ﬂi@r&ﬁﬂi/cdﬁﬁﬁﬁaﬁiig?ﬂ&e position of

i %QU(EHH%)\*’I?% eu$ GhaP é@t foshﬂendé%l%e Q)‘Féﬁénswn of the distal

fes

ndi t1on, exte
CGHoR AT PO AL oo RRANIY @CEPRURE 40 b PS¥kswh Levention as
shb@n, oh@.or\there tonehdowhnadute@dts 648 Gre d@ployredswaiseertain that the

cf%@i@'eﬂ?tsygﬂ%& R&T %@E)ﬁéfstﬁgttlﬁ'?ievma Of%c%géd WG %,E&bgépgogmon to

r
dg Ihihe implaal sitalt dgjivish anpel tbifoaatpIERtHmEe cannot be
d'ﬁ‘wtl@'l ademlti fieglg oBNfluGR3capy ort bangeX iradib gepdnens ro@&f’ures such

p%&sgoféﬁaﬁgﬂsuiﬂﬁit a6 thher%lge ﬁﬁ%gﬁd @%Wél%r rs%j? N élme premse

adi 0- gque
lpealization; %ndee%&@@@mnteﬁz pamitrd tangighas 1suettiaenl dior seperdimplant
fuhétiorns aad safetydi o- opaque material . Therefore, when

t he s e full
cxondBtt 8 RO M hec Rl ikl et o fgporesent
iRgpHEde ReB B ¢ ﬁ@uléspé]@yydo r@ammbldens dherdaleseqsings spring-
Wa@edglradld:apa elghémglhg gmﬁes@rbyn:?ltno@lnradh-@@uqae eldifiént as in the
S I S [ LJC
ofll Bl BOTERe-Cf, | SaboaiGhls MDA, Bogupiic resonance
iraging, ot@thdowga@ﬁtﬁ@tormp@@damut@ auheypmasmtbuyenanu mhy utilize
rhé il ey ee Sfterp Ssedab nbﬂn&&alhc@e?g}@%@% a éliﬁhﬁlr telescoping,

§§§§%§§Q%fa@f'g"pﬁ%éﬁa%b@ﬁ@%&%'tg A0S Gkt system with

telgseapingespring-lfadedtedersents with chlordasted| or atheneisonl features for
6@:’!&1&?&5 #8Qvhith dlf&t%@&iﬁd@@@ﬁw%@é&%t[&l Wblﬂﬂeoe poss1ble Still

R ERbp R o BRnaBYa e At SociRiry ho e Raestnt invention

1@felude éoyclylpsvre detegtors mo‘pdcé vhigh ndcoswitohes sit thaintips, such that
m@mtzﬂfarﬁr&ﬁﬁ&ctp@ﬁ IshF@dieh© ﬁ;‘é’s‘@ﬁf@%o eﬂe%rﬁ@ledtﬂ%él ER€uit and

U

%w 7 b AT oF i YeReltlcth Guesyt of GeopRgripr Still ofher
pdtectprocedording ®uthe memntsmvienuanl are puovided with

e pattieayd forl Rithien Absdr@ed o 0 p%%tral analytical
t%q?piil{{efﬁat ;hbc;L and e%ﬁfq%%f&%%ct%i uﬁlque tlt}:je qua Ciljes f'the tissue at
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function and safety. Touchdown detectors within the
enbodi nents according to the present 25 invention can

whawe/osmaul tiplicity of forns, including the PCT/US2003/027278
t el escopi ng, spring- |oaded, radio-opaque el enents

j o, ned ,by, a.non-r.adi o- | ' he. .
tHer Qe A 1 F A et T At PHU e 2eb fmbogimgnts according
tavtiyn présent Ewcamdivnel nalwdat oushdowocd divatord etostaiving e lectrodes or
othef f&tﬂﬂli& Qehdifis Qﬁﬁ%@tof &B‘t@éﬁﬁ% BndRYeiHlids &R (r)%erator when a

net LC s(iﬁirrentls inter %sed by nopnet al "C@T«% ntlsfy £ h
deSirell leR ORI 0o THIEAaBEe S K] AL o R LBI G ualily of the
d@ditest tmebedismdetestddhdbuderopew iimpdantptieni damh sjstmphysiologic
toMchBowhe! R&ABED qRay$ P e Osfqg@tgicﬁi eOBAtiss Whih produce visual,

SYGHQ; O, Odi st SLETRP o i SEERHCT B IR PN G ated and that
theoissplbhieis ifitthe promripesiteorbiudiatiachment. t ouchdown

det e ?fe? SBEPT dhbgdihReritd ?o&%ﬁﬁ‘ﬁgt td PHENbtQBnt 1{AGEMASH, other
. touchdown detectors provi.de t.H mcras tcﬁ;s at .. .
intrsARding (. CXTRIATERG! ARG BRIy SR dREREImg (DU ot limited to,
irgtifviasculant Lﬂ?tll‘&ﬁﬂlﬂ]ﬂ@ cowjdaet enaguetal ecdsonante,civictual anatomic

V.

oBopH S o T b S 6 ot
praRes n@sHEPRiBE O dhe ek, phviating dhe seed fopthefioychieyn sensors
ad phariomdly depatibadys for Rahmen |aser spectroscopy or

LS8 oL 000 1Pl TR e of
prasestnvantions Inchin GmasLomest, ey gt pody 7 it bandlike and
ﬂéﬁﬂjlé.e@hﬁddif& friwichi aibiteiétthothe Imphsdibodgr7031s btovided with a
s?r&&?ﬁero&e ??t% h nbirbgcgﬁhd'vﬂﬁcht Qrel Wi REEP SRt AAYERL! ?fbcement,
A (e ' YSUCRGovA det ect Or SC ¢ofit aj ni Ny eIechogﬁa)o ) :
refenen.ainskrenaiad of he dewice aphw maplant fedx 05y alsegprovided with
aﬁli egij?éthﬂﬁ d deeioRrEL Sitwhickh&p fovided i fi éllis e xample vgith a seriesof

e [ | | | S
o{yShEQP by 1A i, pARGAAREE 1085 P2 Moy BEYEED bBles, detens,
dimplesntishgiesn teetucrrisade slemagins,s po pdhgrcmechuigab fgatures to allow
n%bﬁfddoa&juagﬁ?ﬂtn@f ﬁﬁ&irﬁ?&fﬂt ri00ain eké.dui tise & hiodpmentskown in
u , alddal [ [ |
130524 LA TR 808500, 60E BESR Snior 25,
Fig. 2h is ha endopiew, shewingthe snplant bedvd P curved en q@@}fewﬂh the
r&BRA6hH S 780 a8 rtHE REtdribrl BAd RUEl ¢hé adfiseible 8Bctidt M6 passing
e Al T RSB  ALROAS SR W rmay
withinabe umplamiubo a7 0feigniorit a cdesedanewnd wimewae. FIG. 23 shows
dggagrﬁoiaf C’clé’ls ré%ghiﬁmewi geargmswm@ct&f f7_czts,helﬁ WIBEH g housing 730 is
contil.r 0 [ .

oBEe RS et by 795, Ty Relihe LR Tains, apd sports a
meshehibahmosensd svithaan pitachasliSrsy gearcerhasd 7St whighgpates with a
sédordt haw %aﬁ”}?gsmﬂf@%e%ﬁ@r%a@&tl@ed@!‘ﬂsgmcﬁtfﬂféhbd to an

ﬁf l;[he %res,;% L nvention,. IH thi s .enbodi magt. tﬁ di
afystmint Ty o EMICT Bumaringd 40 doCoVE gV R eTo i adjustment
etamnéntofThe sakiengt embodienéntp| zacordingy tor Gbe i rependv indisation may
T 1|§ipen taend'ﬁtﬁ%élfét(‘: ?clﬁrin;is:BE Bﬂqda@,ﬁnbﬁ’t:] ?%n?el-lgst. ‘g%'t t?l@nﬁégeﬁlt example, the
ottt ethond fumiAvaesd B Y spied Suge 68 4 ¢flgip machined
tpbeviedeitedi isha 26ceimingd§los iatbhe adjustheninstzas76ihethshawn). The
rPlaliBUbiphetwReh thé AiNATPbE tHé hjiRtRSht S8nent and the adjustment

stem 760 is mechanically similar to a screwdriver bit and screwhead, such that
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adj ust ment stops 720. The adjustnent stops 720 may be

slots, holes, detents, dinples, ridges, teeth, raised
web@memssq or ot her mechanical features to al | pPOT/US2003/027278

measur ed adjustnment of the inplant 700 in use. In the

enbodj nment ho in, FIGS. 21-24 e adj ust to
toP3narBP B s, AU GRETE A TERM LY, e PPBIIOE SISt in the
tursingnotit adjestmertietemd’Ghend speemd gbm@yl lvad T3 addwsrmotion

I
of ttl?jg ﬁ]isﬁ"‘% aled E}%u g{g ggé%cgg?fgg% b’%ﬂglgzgslgltdiéaﬁétﬁbh@h of the

a Jt1§tam$‘g S\‘R,P 190 ¢ RIS ooy Wﬁéc‘?r’cﬁag?g SWéﬁlE‘d WO series of
adgusmneﬁg tops GzﬁaEkgessﬂbmgthmftthe atjystaie sbatthn 705 passes though a

bér?c{ nﬁ@ '?ﬁiuss‘élﬂHWi he Eh tgemé{?é’%nc&ﬁh@m? inside
Nt

é t or
theolep 2snshs sdsbmeRbe SRtk T bbwnl?eélmem may
bd ﬁesﬂgﬁéd ito gerhaBDircphicaiafier dinel dsployarens vanbreHa Hmsibeah retracted

aﬁﬂi‘xgghzﬂgw ﬂe%nﬁ% AGH ‘Bgtvf/é th %@erﬁél@t YAisEA tip and
e 1 gL iraséf?i?gg e ey

d k1o fbﬁnﬁlﬂ?@ﬂll diaday be _Ilr_mg&lemealdly o letawhoulvc&d}}d mkitained.

a J t \Y

fo the Bsane PR in BEO, 21, SHR: ARARNAR" kBRIt "enploys
unishirpstionabejtention ferky ¢he ﬁYl‘S‘Chlaﬁe hiached e dhe Opigppegimeter of
theh @mpﬂﬂit Usdd¥e 105¢e ITaee fétenisop ravbsl€d Oaarea ofientddy i @i tensistent,

wire

ta'n(gggp Ss@logxt %vllﬁl {%ég@gg?& %5‘ Giﬁlplél?c JB@C}% gl?&l k?Mat otational
mition e&the ineaplent bocﬂﬁéw)é@ﬁt RENBRER AT relppscohergte ntlo arbs 710
upéh lé%hf&%‘ﬁt\xllﬁi gieaésirgidtiésie Adhesineof deplosmefiOThs positioning

glgl? 8‘3\ on é@%nﬂ@lallo%ga@% %g%ob% ke %Je]iv APdhe implant 700 by

txﬁmmgmeowlamﬁﬂ@; UpORSISAKIS,HHHS @@gaglagtth@ reigptien fages 710 into
adpchit 1ifiMeOPey sHyn Wh IRIQ. €3lylthe irdtehtion Baibe 710 mby each be

o TR TR TR R 5, v o
smmh wasshge: rtheaugh Aissuo when tmagmg (¢he almt@m%mﬁbs 710 by
réﬁﬁhgoﬂhgﬁﬁglﬁﬁt t’7'09 WRtB R NSk e e il@larr 766 tofrofate in the

R Rfﬁﬁs‘iﬁfﬁﬁﬁ@ R RS P fhsping the
strosndingotissug (lnhmlbhkd bagbetbfish &@@&é)ﬂha:mnaldmi@ 775 thus
ehﬂ?re‘%h@%@ 11%55 ﬁ{étmﬂﬂgﬁt T0Pintd ke Q@Iﬂréﬁﬁaﬁﬁgtt@h@rrent in

ned .t
af t eF Fa%n‘lﬂn@ﬁ? ﬁ&bogié nfe?ﬁ att gg?pqgnt 800 as
cmtehmmamd admdmgwtmcthe ewessat iewentione B ustpdenit 800 includes a

b%h&"%fst (B mabuf R AftEntich bRfHsAEH el PR iowt @Eﬁrﬁ}@l@ have been

e gt B o S B R, BTG e s 1

oeh deet suiniedadt ytheaiviseaafifisdd tadhe anatmicstisswe inra desged location.
The chidfnf¥ aBF tﬁé‘b AROt ﬁ'%ﬂs is %ﬂhlﬁté&cﬁk&j}ﬂi a geared

%3533%%0 fs1 e 10 i st i g g el Bl ehp el fhplant array
shaws ity FIGar23. oMc&ats;ﬁ:mfmaélyg agusiment stapss Baﬁg@mtthalband are
%ﬁ%@d B? a"\h{egh HEREFbrh B4, ﬂh’%ﬂ th‘ﬁcﬂéﬁdﬂrsf%éaﬁdq{bad 850. The

notion,of t

zc_mft ooy et Shu°) sl BEke8 el R s scaed

headt85& ivattdcheleodesadjastmént stema860 which rremathined to receive a
g of the retention barbs
sﬁ}ﬁe%l/&Xf&nﬁke{ %@fuggg%%?&te%{] screw in" the inplant 700
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turning the inplant 700 upon its axis, thus engagi ng

the retention barbs 710 into 20 the adjacent tissue.
w@00ghosms i n FI G 24, the retention barbs 710 PEyUSH0$027278

be further provided with a term nal hook 775 at the

teingsﬁﬂl}ngﬁﬁm dhial | ovevfialglr eeP Ot n ﬁ)&?ﬁ@?&; %’[‘ ou%nplant/dehvery

systeat iargyt 6@0 i Imu(mmg ] tlhlliﬂnntpé45n nt & r}@ttem@ with ischemic
ahﬂﬁia@'?ﬁla?ﬁg)ﬂ fnd %1%? ré rihi8tioR) W&%K&aﬁhﬁt&@él‘ zﬂ’!bess is obtained

t
Vi Gaptsy oo o P8 gl Raﬁﬂtuiémﬁncﬁ Sl Bgertpomiques.
KAfitshadveskt) theTarteriad rsystent ishaitdined,7snidhwire plasement tseperformed

aﬁﬁaﬁﬁtﬁ&a@fzultap eaédéﬁ‘i at%t tHOOhdaM DO Es S%ﬁaﬁi&!ﬁld 'd§ﬁ1 ﬂuoroscoplc
u;l ssue. 1ustra e anot nbodi ne

R b  APRIAIGOL A potifr real-time
ipmementechnicpresi The glidewirp) deplogoeni devicdesnd imipdand are passed

tl%Q)% Ft'h@‘ acthib; véw& 1ﬁ rberertfﬂg?gcgée 35%}‘2@‘? g@tg?fhet fégt PERYICRIDOS and
tRebrp Mhinfalh CUaHELd Hp 88, Dy GO i OBfiadom Fliests dh, housing
shea&uﬁﬂb';ecthns wtshentkiing ﬁ]fef icuHapsed tdepl@magnsnmumbireds ved2 and
PPt iy o o4 S it o e i
TBeheTE OF She gtiaion paihcles, PAUSTBR Ahe dadigh RUBRRR apms; #d struts to
f‘aHydimkﬂdl Apﬂaetpoamﬂ; alye tmiu@ﬂnvmndﬁb&org 848 Mbe @ot m contact with
aﬁﬁes%'hd dﬁlg:lclté(res it anl c ﬁﬁhqgefr%dﬁm pSvisible on

the rl@%agg@&rsaa Haa WO eT eploprent 8. rllp foafiStgnged, the entire
agedrablyvist pulded daclndggamnt ¢hie hl&&d oB%ke niital yaban81§eAt deast two

tgﬁ‘&gdo%ﬁ? cflrsHAeLte té]nﬁﬂ) Jil ﬁf;ég&rr?&% m‘é’ﬂ‘c ﬁ@cordmg to

i

0 recelve cre
the present lmemmnz 91D @Hs«z@dﬁ%ﬂwwgmr@ Syotierigappggrance of
théir liﬁtdrﬁie@ﬁataﬁ nexapageepintehnediatdocgmbntssendfaranhus activated,

thﬁ% t@@tdeg%hﬁgﬁtyuﬁ%?él?m&ﬁe fp %ﬁﬁ&rct R)Qﬁlll tth rHo'i'lgl Aue in the

rggioa ef itlm maitral mnnuhls #tegh mgwe‘at artdq rﬂiéﬁsr r d eployment and
adjlieiedt nR§ASSced Dbk avaeif anyi m@mwhdbwnrmhs@mtsdmtmactwated
e
ramtabq:]ggposgupn@dv. 151 Bl rden gy@gm oy t gn’r@u down sensor
WS CAsRt iR leedep lbzmdm‘; ahéadjust®eni sf prysthetiddevices by the
orosco
R Rty s i%éé@‘?l%*’%f@e?b?g%? rly positioned,
thﬁagpm@tctrecmmt@m ehe Hﬁ@lagl@nld@@vt 1 dBpRopressribgdy ickeckwise or
@?}%@Wcﬁ%s@h@aﬁ@ﬁ %ﬁ?zg ghpé ﬂ?@?ﬁt&ﬁﬁoﬁ@aﬁbsﬁ oMah¥dniplarit into the
| i e e

dvuf RS ey of fhel aW?W@i‘Bus il Hesbe St @Fodiffoning be
refuirad,0 we‘tera@tmotlhe weowdd ndisergage: fiheomtentinns barbs from the
HelaAitAhNgidsle, aal! pRRRfticiARL Oﬂﬂa be Uﬁ@ﬂf@hh@d 64gaiandsing the

42
R ooy ke O RN
aemkat(ey arecxmmaheg to laehieadithe desippd @g@eﬁ aamilagteduetion. Real-

tgtﬂt eftfﬂﬂsy éi'ogh 1 "é“chb@ér%luf%%bﬁﬁ 1|ih@fatv@$tﬁﬂﬁ0\/\ébhocardlography,

ctors

g Iaa%rldmcegc 1§gn%&1y:, E);)I;Cgﬂef W&Qa 1{}(?? grt %sggf,smg 'Sitral function
mayitbéw dnen@mghp@dvhosasslees te phyisiolagigiaffpcs witthe repaiceon mitral

ﬁﬁ%ﬁ n§1p hi9y BRI i GHHD %‘%iguﬁrﬂe%t@ hfa‘yeﬁél eRrfdrifede 'Gﬂdeea des1red result
Slqung%@le\j&{?iu |tllé%gqle:«l1%elggqenps are ac%v%{ecfl toociietact:ﬁe {he 1m§1ant from

17




10

15

20

25

30

35

touchdown detectors 648 are enployed in a preferred

enbodi nent according to the present invention. Wen
wa@bkdosposehdown detectors show the di sappear anceCDUSR03/027278

their internedi ate, non-opaque, internediate segmants

d h
than e 1OmER! BB, B¢ HPEFROB IS EL 4 Fciion catfeer and

extegdotheoh ohﬁlﬁgmhteaﬂl caoltapisirey e d eployiresit @ mbiedla and covering
th%ué‘otl%(g}lé k&nﬁ sﬂf‘dyfﬂ?}éﬂﬁrﬁuﬁﬂﬂaﬁ@ éﬂﬁ?@(ﬁfﬂf of®¥k device from the

any one touchdown sensor is not
%eéta%ku araqyétegnf adi ol ucent gap persists, then the

devilg ed&sﬁreﬂpttheraxl]anﬂmemoe]letnemmmdnaw’mb iéftmmspobmon after the
cqtggt%ﬁ n?&%%n?segpé %VI{I‘%HI‘B I FSleRI-eTaIH s1cﬁﬂgﬁ> a&ﬁl@tment In yet

assil st i deplo
thed e Pedimens @PCW@%& i | theqdyried By eahion, S@ ’é%ﬁ%ﬁr—based
a M§ﬁﬁéﬁt%1§1@éﬂtsnma§/@ubb@b1§nﬂgsbmte-mmsee‘mtll thoughracpercutaneous or

‘@18? &gﬁl glg(g#t %aﬂlstm e?&ﬁéﬁbﬁ{dayr %aitgéraqoﬁ‘? operable by the

OIQQIIatﬂTera@ omlawb;epﬁawdéd WH ewgg{j%th,h%le%@m .egqptw%gletlc or
la@Br— ﬁﬁieﬂ”@ifﬁ&hsl td Qilltoh\e dfking sofe then adpestmegt arlement tveith the

aﬁn b {ﬂ%h ecﬁaﬁéﬁ@?é@ﬁ rPDetdl W\%})u m ﬁmf PQRIL bR b&Eiments,
theelaéﬂﬂﬁtmﬁnbam FHgm OHY ben W&Fll Hir’r lfﬁf’llgaﬂt%‘g (flectgrgechanical
n{o!gﬁ%ﬁ%% étﬁefj Qiﬁstéi?}d %m’lﬁﬁ‘fayﬂmﬁtém(ﬂl}y contsoliegl b electronic flux or
etector t. Once firnm

oo L o e, e 1
achllen/dlet hesedeél mouygwéb'edfepaﬁnuméxa P@&lﬁ@?ﬁ BrEosRbgp chieved
t}ﬁél%l h"® gek e %reﬁsﬁn(’%ﬂﬁ@l vefihosasehsowy éphyulmonary valve is also
ag@ﬁggiaﬁ q %]&%}il:/ B d][ ?ﬁﬁ% Gceptﬂlapé\ée%?gé d%cgz%ss is ach1eved by
traiversig ftlmctrlglﬁ atm;mt hfélﬁ acespid oyaklye: othgs heodiahi pRatricle, and
%ﬁ%ﬁﬂf‘r&a&ﬁﬁgﬂie phlnidiicvapal.r on mitral function,

desi ftbé/e é’gﬂ?rt en]pé@u%ltgg b n@égg fo Qﬁé é)fe?@g 1n9%ﬁﬁoﬁ catheter

aetessett shar kfaatiiver ednt be d@q}a@‘ﬁed Heomppam! a‘ﬂ% npl epntral or
\@% 9{%#/\@%%8 ReREY/ ééﬁ?&ﬁﬁé %38558‘[0 tiherideph@umenThen a standard
airig

ﬁgqrésr seé);{% F&&Séﬁﬂ ggq L a;cg%%% ethg aattf'lﬁﬂl by creation
otfhm ﬂaplgemceatrlab soptal defesh dA&D/)e nrsye ltah@t%%ﬁ W@tral valve

(E:;Eé éa ﬁQﬂnaﬁHo@'é”ﬂfe' QaWet B@r@p‘iﬁisedftot fle davograde access

ar vasc stem 5
X@pmﬁ,g ﬁtgf glp%{ 4 lﬁavsgsse éegﬂggr#]teﬁfjup%?gﬂa may
bealtﬂlﬂedrwrth nmpﬂm[ttpia@mem mrthr: amalfaspeq:‘m f theymitral annulus, with
Yan g %1‘? té%‘liJH e;%éktgﬁl!a‘sﬂ r?fgiloluon gy he Qﬁ'ﬂ?@ i{Te M SD may then be
%eés*‘%ﬁt“@%@ﬁf@%w&h%@dﬁ 0% yByhead 1%3@?\%% also be
at:hmwgﬁ faopestmmeatieoarstiorvalwe hvéa artetink ac@$s hnam similar retrograde

tment el ement may be st eerabl y operable by the io
operator and

ray be net
el ecOtBei 6mb@F1§€Fm§ﬁ%t‘gﬁ§t p uS ¢ }15‘? Idgg}fﬂ»}fﬂst aceording to
the @késent dmgnoflnclmdeacgasmmmtlralledmtrdenst tsuche as  gastro-

e%sﬂf?ée%? lr@ﬂﬂf éTGEIQD‘}" %GHMtfdﬂ th Whech 'f'lPé gﬁétroJe@ophageal

odj nent t ment
G )uneERnoipckinge ﬂv%asmew%?@‘e%i g et iR Ry SFbtomach
inlieits Sis et esophiaghs negusheg chavsicehgarttomnra a@d teflux. This not

CH§GLEAN ﬁl fd I or Bt Wi cal &ML Enda’ RN IARGOSOpRagus over
Py df orho

aneo
time that may lead to tﬁe development of pre-cancerous lesions (Barrett’s
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In the case of pulnonic valve r epair, initial c

atheter a ccess i s a chieved through a peripheral or
w@enwtngsieei n. Access to the pul nonary val ve i BCHUSIH03/027278

achi eved from bel ow the val ve once central venous

e R R
repaliis efudre |GEr prehiong has ehigiorieaHiyc boen \,eg:hlqwdy avitlotther Nissen

Fﬁﬁa i SRV aﬁp&géﬁh% #&cédﬁﬂeﬁif BResndrAlY %@ob@rt esults However,
to.t eft atr can

et er ?

BB g e Rrl e Al Ah R 468 Utitzing
thdn eleginesaaid enethpdaceexsding thethei gresent nmmtloTh emn sdjustable
1113%?&?1@ %sr/&llldadlf\hﬁ!e the %d%?ta%o PRI 8@ arl¥le Perfékied 8% clinic

access eat
Of ges SReHPEIREit ) O, Retinectopan) 1G5, 38 A 30, an umbrella
dspkogm’larxbndemhe 600 r\aithVth]ant nedb lie passed setlefrr gmdance of an

Ehﬂ)mﬁ' Rl Hftou tﬁ@pﬁastﬁe‘i’lttsonfot&ﬁm r@éo?h@. a@qwsceﬁﬂ into the

eSC%yﬁﬁﬂQ et el vt I GELB08 5 el Gtk expansion of

t}pEI anphmm t64iSnanich eow:thdloa\fn ds‘(eem‘rs @48t wethna k:ohjr-cm_detdl arsotherwise
a{d‘efh%at%ﬁc rde't ege%ggseéﬁ%é%gdor%% QUsth¥eh around

[ usi n

;gﬁata@%ﬁ ge@ H%’tc s 1058 adleT Qjfaqh ergopepiicy, gpnfeol until all
cmnhd@kn&odb&ctcﬂs l6d8vare \hsmuﬂ}amwdheﬂm implant a$ vieenvatdached to

t %&ﬁh@é&)w Sf2(] tl?e ﬁhﬁﬂljegﬁ Eﬁogél@%‘eid hAg hUvgﬁdrawn leaving
er e t

KA e M i o

adpsteduntibsié dedirell sffedeisachiereds. eg,aﬁnmmalaﬁ:ld reflux either by

p?ﬁgﬁw g}gflﬁjco O‘%f Xmghftgizi@)é gﬁla‘lé‘ag di'Ifl%%ﬂ ﬁu&f‘éb C8r other

ks
se;gmsa@eme@aﬁ 9@%&& shaulilepyider gros: i oat, a common

ceaplrRationioft@stloes@sipbaljisictioauspag in Iv@hieh ¢théeepdibis too tight
ﬁd t%%ati g{tl i >ﬂtma-{)hé % Jo r‘@élglﬁ,omg II\N{elﬁﬁHlt t H B $SEARE q{ﬁtﬂ a more
rauhm to e lo esophagus over
dﬁﬁé@blﬁ@f! ecéidaghictase devel opnment of pre-cancerous

| esi BvafiBas efiodimen s MBI2PMEd BOHhkOpresent invention, the implant

bgg-r prhfg% %%%%gﬁ? & %ﬁ@f&g% %rm(?d]g&&%gﬁgl' 3¢ %n?g ﬁgma‘uon
tigzepf dntwa@wusaa@bﬁchﬁmts:&mm@pb@érby@m Rmmtmthi%t e implant
nhiys ng? ;@l Al ﬂoﬁ?ﬂillh s uBifo@R & dtonvenidee ediusement bf an orifice
resu V. ?
?j e pe\gl\ﬂégh@rea ody, g}ehl quﬁtg % nﬁgrefuﬂh%fgg{rg)l&%ﬁ%ﬁaose the
n@tuve iTe¢ipiers anatondy$ites P1ah m%msb% @a@,wd@d@n @inrigtqrﬁuntﬁd form that
eﬁERﬁ@Qtoﬂl Vﬁrlzdergiﬁn af thg| mi@bk&l ienp| adatowstte. In still other
ar, . a
eppagi? i Al BiE 18y Eﬁiﬁt @P?y i e%%?ﬁ.ﬁ%tmcmfe
winile tin FetGothao eathod@mentsn tlmmnm af bady| wybrermg ey itgular or
o@l%irv&%é ol 1ew %ﬁhcﬁffé 'Iﬁ cﬁﬂﬁ%ﬁfﬂ)odﬁﬁ@ﬁt @ﬂltﬂéqﬁr@seﬁft @Rention, the

SRyIAU TRt e hSUBTe OV 1 BTG TBPEL e AR 18 Ber, and
o@@pmy ptsachient mendeos.iln sishrrsdemb pdlmemaﬂm @nteasﬂnernh@r of the

r?cn'bo Sma{ dsetr@é‘%dﬁ\’\éb\%ﬁ%tf@f $h&4TpMnith ahd is designed to

d or otherw se e, t ouchdown
Feieen By esais aGe it and HESBieisnltireBf a0 the native
retipigrsanasesp igealhg witen oremigasinsteh af rembodlment may be
EPREREAPLE £O0BIJ18kicHNY i bomiphtible material, such as Dacron, PTFE,

malleable metals, other biologically compatible materials or a combination of
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touchdown detectors 648 are visually activated. The
inplant is then attached to 15 the stomach wall, 1020

wo b@somdsiel | a 642 is rel eased and wi t hdrawn, |PEUSIP03/027278

behi nd the inplant 645 and the adj ust ment el enent s,

The inplant i s then dj until t esired effect

88 biffta Bl ctBRapR oSt er rigefly R, o Hon-woven
qeuti @wiatiety.nFho rsitemmemirartior such @i enfimdimeph abwsserves to house

thEBEhAIMS AL S5y they elﬁbB&fmeﬂjc' ﬁﬁa"ﬁ%&f ﬁlegi%;’égﬁz‘r[g{ffdeﬁ R adjustment

t houl d ff
lga I eﬁ*@&f g‘%nﬁpseg%\tggr% g}?@ppgﬁn},elﬁ ,ﬁapapl@ of altering
thvaisbape aed/foe stderofi thetozubertm er &nal definegpadnaet. i s

unablig taﬁeﬁ?it@ h erHb%.lﬁlgﬁdSa ”dtccﬁﬁﬁn% etd OfgRe "]i?t‘ésé&ﬁt ithvéntion, the

sirabl e eff tlsac ev,e In va
A ﬁfl%ana?nma&bp% teg, Kirsna) G ehing beIPd ithigethe outer
membantl n geﬂyddmpnlaba Hermte) hmbaﬂmwam contemplated by the present
1\i';lgghﬁ’®n PRley 9‘3‘?%& lg’&gﬁ ?ﬁ%y @at e %nﬁ’lﬂe ésth{é‘ﬁ'i &fband Without a

i resent
5161?9?2‘? PBFPrtIﬂ%m i PAYRINERSA1E @A sty M%rovi ding a

uni f dnvanious emhadifents amtpl:dmgﬁo thepreenbmiventien, the adjustment
ﬂlb‘ﬁ@“ fﬁ‘lc[h&ehg ﬂ@&%@nlsm SvhitR! A9 HROfYediY SPﬁBH Qhreaded, and

encl os natjve gem pi ent anat
@ﬁ% H@B’ ¢ Wgﬁ 6b‘? FEHONNOR R SEESt Plﬁp‘f’@ﬁnf %ﬁfﬁwa a friction
hbeltanismg| a)sﬁ&tmml-&etanbcmmhnmsrh tdhetontliddv anedeinidmenta ratchet

ARG $ L&k aﬂdsﬁiﬁﬁ&n %Pa{atn%%ne@oﬂi Bﬁ%eroé?%g& to permit

resent .j nvent| ﬁ
PrIgEt aii.@lsmmﬁ ﬁ@aurﬁtey&onoﬁ desig ébﬁerré e§lrteﬁep<p%panpnce the

progyr simy i deterrainiadbul ar or ot herwi se hol | ow

stru n n r
adﬁ ‘hg ggt rr(gt;/lef @1{1& ﬁ’xgelﬁg é &;rdiﬂg B ?ﬁﬁ %és@fﬁf Nhi:9%ion, the
Weaient ieang magy GIRBESC aSHaAre Yupyise sfring-li emaghanism in which
aresuip@es .a |b11nﬂuCah wite eob aghere fibert steu@utegr brgdderorohion-braided,

ﬁgﬁ?ﬁﬁl{ﬁéﬁf glmm{?@ﬂﬁ/la%}ﬂt sto\égga?ogle of[: %¥e Jgﬁg {h%r n%?tgmlc and/or

ned acr|
Rhysiqlegicn @ffﬁ(}\i‘shoﬁﬁ]@ﬁ bm@llafgu devige oyr atnasive anatngnia depipiont site

Ui PhBiihg aeadioni & gldten Thpamed €6 smﬂrb@re iof Bbghstalicture by a

s%[l]g,pﬂ'{ %gln%thrgrg%() %?atplf a§{1élﬁ %tnegﬁglfstn‘fi‘?%ﬁ 1%.?&% ‘iﬁé}é)ﬁe eg{)qVéded as a

GHEURATSOT BRTSHCB] 6| SHcHER 1Y Vesopa eniadirents:. Clianges im tension or
20tibh Aedyl inrgle thd YiA8AnIO LR &FGhEGhp1ap2003/ 027278

woueht ”%%1%%% sy élﬁl%”%a%%%ﬁpg%@ i Sﬁ%snﬂﬁ%sﬁ*’ b adjustment

means, syabee AbBiathas plastie, synthetics natemse bialpgic, roreany other
b’[ﬁl’figgéally{ -Botn bﬁb%'hﬁﬁﬂeﬁﬁ?t ort B@mbﬁih%fotng&ﬁ&%’of Pranohdesijustment
an a us opera

AR i Fithe, B BirlcEbd, b0 LOBBh ST Sy, Mbiging techniques,
rshelnaednor owosene fofrthemmoneit an vastavisr embodimiefisnef the present
1ﬁﬁé1ﬁlt%r% the de?@frﬁ@it%@ﬁ@@%&[?ﬁé Ssnn@é‘&t ng;%sﬁ%gty ﬁlé:‘hg@e slots, beads,

sen | NV 1 O

S I o AL

menbédn variops gmbagdaietisopfathe giresant aneengiomo therenplant body may be
pi@ﬂidéﬁp\bvﬂhe&l@ oY mdie ana%ﬁﬁfétnt meRB&E I Reh e{sh%ohﬁﬁbt%rﬁr openings

QTR GRa hebel ot RAE Llacki ofthe Al sa fhe native

reaipienti sits  Brisdidrmrsat embedionanits gtheo impnprlexiynimay attach to or
ihBy¥RkateNa hhadidast &l interface system that allows a sutureless

mechanical means of securing the implant at the native recipient site. In still
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means may include a nmechani smwhich may be threaded or

non-t hreaded, and which my be engaged by the action
wo@htooa/osmsiew or worm screw, a friction nmechaniBET/US2003/027278

friction-detent mechanism a toothed mechanism a

SR GRSBIET, G R ey o
ar@lmhtonr othrodglddhe rlmplgmtz body desaffed tho snmﬂa:nt bodi ¢otthe native
r@&@ﬁfﬁ% steZ qn f%tdgfh%f BresHindeRtsy %Y tHé ?ﬁésmﬁ@bﬁﬁ% f’mechamcal

r nt I nt i n
%C&IB%H g lénlgﬁg é’oéig’ wﬁVﬁgf qipignt site may be
augrriwmdsm ireplabed foy @€ af Sibtrin er ozhhdlaimdlogica&ly-eompauble tissue
gﬁ% ﬁfdrﬁl%ﬁ aﬁhééi‘% re, brai ded or non-braided,
no

t|f ment, is able of affectin
Lhe. Hhafeasahaghs em@ﬂla%'a.a&ce? 1bgtq The Preent nvention, the
aidjudtﬁﬂe thaplant may sbeampleyedaboaidjustably pirdatges ot emaintain the

c%ﬂﬂqig?errﬁé%'lﬂ (]itp@rc' Hﬁ‘@eﬁﬁoﬂ?{)f R drﬂﬂ?@er L& ﬂuh‘? lﬁﬂieﬁ ‘eﬁ aflastomosis
I ber structure Sur geon or ot
iR ECHrA Aot PEPECREAdS PP ABON Db OHBTIC Vg s cuimference or

othéradib@nstonsnon- circul ar structure in various

embogi PERLSs F@}%@%ﬁ%ﬂﬁ%&%ﬂﬁhg o Qﬁe ﬂ%‘éhp ﬂﬂ@?ﬁflo‘ﬁh 4h 98justment

the size and vari o
TReRGAI TR 1Ay RecRroridRfl 1@ nim%aoér hﬁ e .aﬁwtﬁmeaﬁ mqqﬁlé to achieve
th@l Jdlet§1trw alteratianin thaysibe aadret@ddifien oflths dfustment means. Such

O JO i Céi1t I‘H@(E%EH%IP Iﬁéz HIQ&P&:;)(%& &%09& EQICWS WOI'I’l’l-SCI'GW arrays

rt) Heiso Bearssiit et o 4o Pl ft TTGlONedHa iptany Faighetparack and pinion
aftﬁl%l ﬁrﬂél%delbytr@ﬁiebhéﬂll@ﬁll $ystarhélesthephchgnicel bnelpeadmechanical

dTﬁg %esr? ﬁlgtlg?l%éég%%n?g\?enlt |no\r/1a“t ggsadj ust nent

meanén n%@m%eefﬁ G amyponfrnplateds ltat dhe Harggent mvention, an
adijskg@ent %olamayow Qén@&vablyhop @eﬁﬁaﬁmgd afueliateo the adjustment

q\{?af;g}'aglﬂﬁn %@goﬂl (e 00@%15 hf 8€ e{z)tt chﬁétlrge?ft rﬁgcqlamsm and, in

tum, delthe rathusém@@t 510908 ﬁo a@crgam dgcr@aseb alm'cg,@mlé effect of the

et 6 HRCGARR rebRyibIsitet 0 facilitate attachrrent of
ant_.to the.nati

R
plin étgna%&mm{%en R eEle B i f fndevtn, oromotor
apraysi withr poe axremarmmacpnemtrommmqa traetoacwysteras evith related

dis@fordb |cgir’1i’t§fogtcﬁ?ﬁ1‘ﬂf 7be g e&f@ﬂgﬁfdnsﬁﬂigﬁtﬁn@ft rﬁ@éﬂér hﬂ(ﬁl §may be
AR A e KR i
enbyddirectt sircaittyutesugh edediemiatecushite ladsewhichayapde either
p%%ﬁluhsﬁtl ﬁf ?étﬁgvé’él t:ﬂfa‘éﬁ@% ttcs @ﬁdlrﬁﬁk&ﬁbt&%za%sg af fix

ot et SHOGHREALEOR SPhedRPE ACcPRBRTP Jhe reisLpration, the
atgusimcot nesmhanisny mayebe ppowded beidly at locking mechewism disposed to

%%e{iheﬂ{e ?b&ﬁgltdﬁg)rbf gﬁle5aéﬁ%§ﬁﬁéﬁteﬁqe@h5 rlﬁphaé‘quct@zl pSfition upon

[
SGhisiesta e D GaRLY, (ued AT Rofl2r Riysitgic effect upon
therbmadtivee mcﬂpmd: it agdtthet‘ﬂmhbr @sgm tonwbith ohbetdngs. In other

hARhRRE BRI IB‘%m em@éﬁ’c{n‘i’éfﬁqn n}?b@‘i’ﬂeb’%sﬁﬁl' Hue to the nature

e e or mai'ntain i rcunf ererfice or ot
(an ﬁl%ﬁ?eﬁ?n@ﬁn%PW@éedcostl um |umen, or

anasflnryes other alternate embodiments according to the present invention, the
adjustment means and/or the outer member structure may be a pliable synthetic
material capable of rigidification upon exposure to electromagnetic radiation of
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io in which a disease process tends to narrow or
constrict such circunference or other dinensions. In

wao 200uous1enbodi ments according to the present PCT/US2003/027278
invention, an adjustnent nechanismmay be provided to

teract with the dutrre.n ns. to
Selg fedowavglengt e o @%Vl@ ot & giﬁdlknow%g 59&@%&81 Fposure to
tlelflesitred leﬂedtﬁansgnﬁmﬂadla;tl@nnm;] bstamhrﬂvedelmﬁ antemalhdylivery of
sh?l? ngﬁu%ﬂetcP Ehé“r%?l he WeF r %}a'iﬁt%}‘ﬁal dehvery of such

gear s ri‘ctj.on-

fl@ﬁ]vvltﬂalpc%pgter ,115)@ r{aergf) Bﬁng ihexgptic camers ptlaced within
sde boteg | raetberendacoasctal sd ensapprbpeaterexteamlaaldiairon s ource.

ﬁﬁcﬁﬁ%ﬁﬁga&rﬁ@s 1@%2‘&5& BxpBked ?&et}fé? e?ﬂalt@{é%loﬁl hﬁ)le or in part

ereo S as. co
fmmstbﬁtoutﬁv@ﬁphaah megpber; %ﬁ%@bﬁ% radighen e?faw%f@ and hardening
ofeaivadibytneentpeeamsnent | y attached to the adjustment

nechsml Sﬁ%e%'aﬂt dhyapsst egg’o 'ﬂ%%&es"métﬂ&%%%ft gﬁn an_adjustable

hani sm

mﬁm doviracioestieceyclhictlieathe aRUORTIS SFHGUET PBAIT gphysiologic
dffeets bMpilsuds ﬂﬁnﬁﬁg apidsugeway ifpr bhiod}ldtl@er bodily fluids, nutrient

fﬁﬂgg (%éﬁ Sgﬁ? gf‘%ghas a%g%ggtgg &Rhl?nh?l Rfaﬁﬁﬁgﬁan body Various

enanlzqcbn@n&fqrmhmm; efrdinstable gyﬁla@ﬁ%lrwhﬂdﬁ batt gregot limited to,
o@eﬁ(ﬁlﬂgfdﬂat pladiniet ¢ff $aadiadjustatly 1h@1@1|1t9vatcthd m|asiva@nrecipient site

g frlrg ?)}P rene&-}%{:?a 5§?1 A %raﬂ%ﬁé Ht¥a\;aes@afa§ placement of

r onag
sasdﬂmp avts u@derbwsm resatrod el pymg wspgwmpe@}tw&ﬁuad magnetic

16§ thck ihRadss Woi 6therBimdpenge ltédlﬁfologl%ﬁ,nplaeéﬁllelat of said implants

A IS I S T e

qr@sthadsi empiaying,sone COWthﬁf the @bafe stﬁchmyau% In various
e@ﬁmdlﬂﬁﬁté/\hé Boﬂemgﬂeﬂ%WWSmlﬁvm Gdjestable implants may

tech Bl b BRI, B0sionc i e BbivR e PiehE Ao pfg it by wans-
aﬂﬂal r ganavantitudarantos-apenal, ofroe-vorduse i cupbid then epulmonary
\fégiltié V& ditﬁ@f Pd)@c@& dﬁkﬁl%et?}ébagmgftﬁ Rafbbytigy @@ﬂdu}@sﬂ&@k@ﬂ prbcedures
Cla OCKI n
g?%@% h BG’EPé‘g%%esoé‘Pﬁ’ ’&‘u%asffé’"{&ﬁ%tslﬁagtsﬂ%eryof the
adj uFundhermoea naltempteoyrthodsnigreusepficn adjustabde dmplant device
gf bvﬁ{ét ﬁo@ﬂf‘e%é!ﬂla@lct ‘f)o%ﬂﬁnﬁfaﬁﬁﬁfﬁn bﬂﬂl@ﬁhh@moftm@ size of the

i[:ﬂngﬁﬂp Tg&%%&%gg rsa].d; %eavd%lag B?edje%t to GcCothmodate
grloguthlo‘f thatnairvamtplenbsﬂﬂm it at Juvemé@ patimagaeoiler changes in the

1@@5&5 &ds O%Jth B488%6 PCT/ US2003/ 027278

vvave as u trav t | | n .
such i qﬁ_tnq eeﬂﬂ]&? e dgp a(rﬁ% a@gst%'e ods £} their use as
dbeloted hrrpintdonteraplagts tha: uwy by ¢hashigepadobypesater afiagnostic

36! é %eglyoﬁﬁe aﬁu&@%ﬁ% etr%tﬁﬂéeof h@ﬁ‘ﬁerﬁhéé@l@d to achieve a

LNt er na radi ation
5&‘ eéﬁec&ut h 1agﬁps%n{%)ﬁs ué‘? ef,l [}g}l ?Cno? limited to,
watsreswlmgealahCMOmatdmgr@hymathoualehogmphw iaghostic ultrasound,

f ﬁgh%‘éuggr b AJuAlP R/%élaéﬁat%ﬁ hldrﬂﬁg %g/%féﬁ‘nss PhteSated with

eroptic catrriers ose hei r
MagaRitg rﬁ?ﬁﬁ’n\ﬂﬁ%ﬁp ecoélilpllltﬁrlg eoro%tpgl; 1mﬁg*rlgrﬁechnologles
¢grivsespyf t anediastiaddoepyadi htpama;cepp,os uheraodcdy,demadiggraphy,

fluoroscopy, magnetic resonance imaging, computerized tomographic imaging,
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of said adjustnent neans. The present invention also
provi des nethods of using an adjustable io inplant
waelewitoest® sel ectively alter the anatoni c struRCT/DS2003/027278
and/ or physiologic effects of tissues formng a
passagemay for blood, othey bodily fluids, nutrien
irrayiage b Y s ISAES, (HTBa] SHRSOTS ORI @i TeRRGIE ochemical or

spevtim hhalystody othérrimaging entuatititetive of quaktative anelytif systems.

adj ugt ahl.e ok éta%é irﬁﬁlla ?Seh@éé& ﬁeﬂptqf* tid Hﬁﬁgsérﬁ invention
e,

open; surgic ant s
COHPTISES ,a\,@o W@Peﬁ?nﬁqf?wl?@ ©R r‘g gﬁe T ﬁlp&%ﬂt and 2
deheérs ioerfaer fortswohaliprasthetint inaplast tha ris mhpaldeeoft deivering the

p?qastlget i o 6%15‘151%’( uﬂ)dee[ (‘ffes? | eﬁﬁ%rbﬂ! 1%@@19%! NGte in a collapsed

traso sonance
compsessed, omgnr@stteedﬁﬂ Stasei ﬂpﬂnaalé%mg spntggilgg Expdnsion or
distedsion and tghyeiah atthlsmentsof sodiue arosthktis implartt tasa tiser at the

coropar I
e
pmthm imp Lo densiroduged @ém%@ﬁﬂoé‘ﬁg’dﬁﬁ ughe fg%%reﬁ]?eath via
S'emdﬁgéﬂ fe@hnﬁlﬁieu sibadileg ot RRUesdopically threugh laagatdrarisbdily orifice,

bgfly gagﬁyt oL, 1% taﬁ& g‘pa{he["’t'lr\f'é%é? Bz ‘a%é W&?bﬁ W HRIBILE the desired

anatomsicaeipiondIsite; Whess therdalivery systemand presthaticisaplayt may be
0 @fdl‘)‘-i eR aliﬁédeforrdypl@ﬁnéhw Wikerb desiiatde, athe iompifeadalivgry system

R T

aBjurst Hles size @r shhpe ohtheprasthastesina anh%cebﬂ been attached to the
d%gﬂrrie%ga?l?{cﬁniocg'f% | Teng %chcef he”@é‘h Wydtenh ;Hccbhﬁn g to the present
i e Sl B e o
implars eubdcb¢ing acuoned dears the eoeiomusfsitery et onasator. The delivery
s?@t%hp hid r§;+ét|h§t1b @?%1%11;;@513/ 157 lﬁ@tvicﬁdt o4 shhpe hndfb’ilﬂtzw dstermined
rec
b pRREGIeRe o d P BN I Ers g eREOREP i . Within a
rhamntafianrpaieat.aSuchl  geltiveagcipiensi anatamiesite Mmaysbe peeart valve,
tHS @sOYhddiR FeAra8e %a@fro%@?ﬁég&al ?ﬁn@ﬁcﬁg nhstdnus, bpoklfertahatomic

prov an assessirent f
S i Sogeanalas gl 1o D! el AMIRLIRR g mich e
rebeves bycinuiteplanticapatderaft changing the size and shape of that site and

r%ﬁlﬁ@ﬁﬁﬁ‘%p?g égﬁ?éd §58 aﬁarsﬁapeg AReNYur e@hocar di ogr aphy,

Intra]é?%(ﬁ;b U|traSO{Jvhg " 1

Vi 1 O] VR RO BUEIR 1Y Y P PLEEH" witRRtion. the

dediyeey systemsmaziiee cathetens witez Eidementogedphbe, engtosgpperor other
g%%!rng%%gp Q’B?ﬁlh g? g%%él(l:n rﬂl‘i’é’%lgﬁ?%d &8 ie@ﬁtdnﬁggfrigpglte through an

S

1%@]#&”}3111@ §nHiQedr, iord h an %@gﬁpmsqgﬁ% r 5 (ﬁ‘f) %S a vessel,

drifigs, ng, orgd Wné&f) Ody &ﬁﬁ%hd@ﬁfﬂ&l@@@&‘t%?&lmacmally In various

érﬂﬁ&ﬁﬁ?e?ﬁéj lRE Ifdlﬁ)%/ 13 %%%ﬁseﬁth%{loﬁeWH§119éw system may be

| mag) ng ectral  anal
DRI SO T R g A,
iy taves that| woulhd retgieciand tdoaveypd qlrbsﬂhetlcvnfn}ylasystoethe desired

1‘%{31 0% Qﬁa@ﬁﬁ'm si{avV8EhANd Eﬁ%’lgﬁ &ﬂi E{y%’é 'd?e?%bnly capable of

I‘eSSI di s ensl

@S’@éﬂm& rrﬁshf}ﬁlégf %Eé P&‘fm%& f 138?995@@}4@141 P%}BP e xpansmn of
Jult a igrosthpeb| ienplbnidet ivedesiged ecipfEmbstrtagdie sitpl Entthermore,

d2n3 4850 &SdnfR Rl They HEGTiRk SRl optrhbie Hedns ) AdjRSEHe distended

or expanded size, shape, or physiologic effect of the prosthetic implant once said
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conpressed, or non-di stended state, and then all ow ng

control | ed expansion or distension and physi cal
wardaoisent of such a prosthetic inplant by a RPSEUSH03/027278

the ~desired anatomi c recipient site. Such a system

e del t d i t het.
B it Do AR DEN ol aiEotie e (RRPBEgToRHiP Bl aRAtome site. In
Vaheats rembodimefied decwyding 6 ind poesenh escingiong rsuch adJustment may
%ngﬁ'?féﬁpbﬁtaldwmghf gfbc%dﬁ?é Lt‘t'i3s!vh%‘l’td‘di1 latcrit 8 plab&fYor at a

VIt or g)& maneuyer ed 6on Jof
SERERGCHF HIBO+ MSPIBAMES DO HEECRRTS! %a%%rm Jepds of a specific
appHcatiomethdaldlivery istgsfheenanddhp rassdtdqettedcpnosﬂteant impgnt may be

pﬁ }Rﬁgfzgﬂ}eﬁae%ﬁ@ﬂpﬁd ftQﬁcﬂep 688 €or  some

or R
copEB#ion h %ﬁ‘?\?’f ol sEllo et &&é‘%ﬁgeats 'Qrtlg%w PIgSHHeinysation, the
prosthetit eiplaradhay betdsolid sructurshahide af yebetherashbedintents the
anabgﬁé n%Bfa%t g e}hf(ﬁ*n??‘tﬂb@h ac&'?ﬂ%’osﬁf% bPBthedfiid Ellow structure.

om C Fecl pi r§/ system accordin
In@nqq@nbpdmnt of, thpchresc In¥eRiem 8;?591; efie ipwlantynay further

Her PBtrivtimré Mith Aaoater hbnibee, 41 atdnehéraber, mpldaciiticamnd attachment
r t

S I R0 I o

mROEeE asnd ap@wal@e ot the Am a4Rdn &y eésgnteﬁeto facilitate and

proaiotdriissucgsowth and bmlegréaﬂtergaamew i mitérd recipient anatomic

sHRAUBNL Coibl § %@t n & sufft ér%Bo@ étﬁn u&h ricated of a
5 g e A

tive recrpi ana om C S|

bigkegeerdbneqrupatielg rm@t@eabmh@sawﬁaggﬁm mﬁétqagtf: mefads, other
biblesicdlly Qddigpatiblat aterialsi ogs aV\Aobi’ttb”in@tlmﬁtTﬁ| sioh dsidlogically

hat r e cr
CP@?H% é&a %{%&qiﬁ ﬁ;b %ﬁ?&ggg’a&%% o a%lgm&?etﬁ%onﬁ@ratlon The
carier migapier on suphengmkodiment alfongeaves ey euﬁeﬂterleaersrr@mber In
tﬁﬁdeﬁtﬁéﬁﬁnéﬁﬂ he §Hﬁ&eﬁ1\émlﬂelﬂ provid¥ds rﬁﬁfﬂﬁfétrﬁeﬁtﬁqeans that, when
ST S ey S T B 0 Werf Bicloe andi
semj@%&mgmtelomembeenn arﬁ@fmdlmﬁi@pabl e of reachi ng t he
deS| 'Iﬁgbo"n%? bﬁib%@ﬁm@ﬁ?t &dBoediig tﬁ) ﬁﬁb"pt&anﬁfh@éhtlon at least some
ISI rocar n.an

Bt Qlutp® it gt 3o, R ) 2SR5 ovic an

atwmenmﬁvamhim ardifigpalomuselafene foa af@i\tmlspbm ot, vtificeuer lumen

iBrERAH ﬂ’h@reamr%ﬁ‘eﬂnh %elcpbesmﬁéud)ﬁmgmzambtet B&ch as in the
delive t he "operator. The

¢ S tlem s Htfs
tgRAteE § ggypi&} R Wretq]fé'rag g aﬁé‘? ivery interface
t hat Inowrbusetrmbodiamnts anveding 1o dhe Ipsesent iinpentinn, tthe delivery

fafh‘%féé:%s\'vbﬁﬁi ﬁévé ah! ﬁta‘%‘ﬂine@l@ %@Jﬂsctostétﬁm M%oﬁvey the prosthetlc

eliver Interf er ab a
RO 19015 8 RS TRV SoP PTG T rape iing any in sit
azﬁysstmmt af the poosthesicomplant suce it hps d@teneplnaced iyl Bt operator.
88 a 5?1?1{1@1% h%ﬁh@%%rﬂﬂd BRI ANy Srb‘é/@rmﬁ‘fé kb ré\"r’l"o'i)iﬂﬂ@l&achment of

e e Lt oS P S S T oo nd
aljagteent of peyprostioagiccingflaeichasdieenrmecpnydishedi ¢ i npl ant
once Fﬁﬂélﬁ)és LW ﬂ@@@gﬁéﬁfkm ttE’é%T Hésﬁ%gfr%@rﬁﬁodtment has been

n att desire
é‘épét"i\?%’ SRR ersieoand dhatyahendodifiGait R ARy occur to those
skélied th rife tavt whthowt edepatting fiemh ithe scepe anddjpisit mérthe appended
(ﬁ% be carried out during the procedure in which the
ant is placed, or at a subsequent tinme. Depending
upon the specific anatom c needs of a specific
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5 application, the delivery interface and the
associ ated prosthetic inplant may be straight,

w@ornemsiei rcul ar, helical, tubular, ovoid, poP@LURENG/027278

or some conbination thereof. In still other

enbodi nents of the present invention, the prosthetic

i nplant may be a solid strg/c]:r while in yet other

enbodi ments the prostheti 'W%t may forma

t ubul ar, conposn te, or otherwi se hollow structure. io

In o ﬁglx?ég of the present invention, the

pr ost |c | “may further beastructure W th an

out er rrerrber an i nner nmenber, and optional attachnent
menbelrs. An ﬁn Iangdbl e ideoitenfon tcontﬂfbﬁncgl tley intemé ciroimference of

ve as a covering for
4&%114%&%135 ﬁ? ﬁc%r?&qﬁl%]%gég Igﬁ}eﬁaﬁlg& facilitate and
pr on@meanntémng,ngr owh and biologic integration to
t hﬁb RAgdnscby ediich enild anatlentiag lﬁngcbd fﬁs’geﬂ@d t@b%lert%ssue around an
menber_in nt may be fabricated of a
bi ol ogﬁfn@zg?ﬁ Q%ﬁ»ﬁ%t%ﬁﬁ?@eﬁﬁt erial, such as Dacron
PTFE,means assbristerbmails saidt ansrulamiisg dgr parmittisgrashivstmeat of the

mat er i @H&nﬁfer@nd‘e%@éeﬁ@hhﬁ@la@frmﬁguﬁbnba fradifAinhférence to a second
conpat i.bl e %ﬁte“ alg in a nol ded, woven, or non-woven
confi g(f}F outer nenber in such an_enbodi nment
al so m@&nﬂewstoclamﬂjﬁéth paidi anmatlareing dor maintagning; sgid ring in said

?reng(r)]gl {iﬁﬁgrcﬁiﬂﬁdeﬂ%@eﬁn%{ sdliﬂga‘mggér Aing lﬁelﬂgtbsdjﬁﬁeﬂ to said
recharechpd i uistiner g 1, i P el AL pipg, fn said second

si ze ofir¢umfegenee;, nenber in a defined manner. In sone
enbodihERbS AeC @fr@hﬁ‘ﬁeﬂeﬁcé hef BaideafMtbriiBVefit®or Atmdn can be

g%e?oﬁ?ea%%ﬁ FE‘gt i}he adl‘laét abl e%%nnge or og%ﬂe&é from said

var i abfisst canctiirtfersinge tcma@ldl sscond eircumdergare.e,
sphincter, orifice, or lumen in settings where such

vari apili woul .d nction | ugbl e h as .
t he afr eamﬁq{m@ﬁnﬁ@? gllev}qﬁ’c%ﬁﬁl%‘ghgev@} %ﬁ.}élmeans By which
$mdl a;mméar tingveani basfastebed toethiestisstiecandiung amw anhtomic orifice or

Y%t hng;ﬂurilng ge!dayss %Xtéﬂ'ﬁlﬁgfﬁﬁﬁl wetd 4nhaMe ring for
an attaﬁprrent reta?l n.and.cony

t
PR PR LRTISSYS qrﬁﬂ?%ﬁ?lde@ﬁl Yot fCe HEH}HWVe anat oni ¢
reci pient site and during any in situ adjustnent of

the pfost hﬂ}gufé‘ﬁf)lgﬁke@?é d%’(}ﬁfé bt Mg @e%&éﬁﬁgé’clpﬁf Tsﬁﬁl barbs is

oper at.qr an attachpent neans
PHCRIEdi B eSS o fo A ABRET Y W"'thhré’slﬁ‘?‘:&ls%? 186 Ry ring such
thap Iratdtidad mothen déltheamnulart nganea dirsieditestiomrdvill engage said

S BhRWith Elﬂé lél% 21 @I taﬂa %Eﬁ%?ﬁ&bdﬂf Y annular ring

ﬁlt
een acconp
él;ggqca@a qrmsﬂ@ ﬁe saifé 155ty aecélr%!om ngage gaidnretention barbs

flogscbqideltshyd weyuaf exanple, and that ot her

nodi fications may occur to those skilled in the art

wi t hout d rtln fromthe s and _spi of

appered eai“ﬁ‘? npabl %%/Qfo &é@@l BTV 2%%@57@78&‘1 barbs

ﬁrﬂld&/&on‘tﬂr@deslash@ﬁlahmﬂfreSenB 1. An inplantable device
for controlling the internal circunference of

25



10

15

20

25

30

35

an anatomc orifice or lunmen, conprising: an annul ar
ring; nmeans by which said annular ring can be fastened

WO 000tloe9stié ssue around an anatomc orifice or POUNBEN0IT7278

means associated with said annular ring for permtting

adj ust ment~0f . th iir cunt ere of .sai.d annul.gr_rin .

from% firufe EpPRpHRy dedice of Saie dndVIGIPHE Shifangaaby which

said amuder awgooimbedfagienhdstai theatismieaarouindgart anatomic orifice or

RO SO PG ST ot faDrig Mifbat] (OTtrifiy| ST SRANGE ring, through

u [ ! .

80, 408ReR Saf Pomiaty I SHuls, 9fa trptamhie, fatite to Said dissue

arovgpdi said anatosdc emificecirrloumeiner ence; wher eby t he

circunference of said anatom c orifice or |unen can be

adj ust ed adj ust i the.cir erence of. sai. .

annul &r r Pﬁtf whefngshly depiceset gﬂl% SHhgi ?%gs@feﬂ“s by which

sadorthudar cingf earebeefas@ped. toThe tispleamtoabdean evatranicf orifice or
i . . .

ﬂ*ﬁ%ﬂ“géﬁnﬁ“be@? 3 PLnal, SPgRamiedipated SRR bBfiphery of said

MYIAEEDSr | umen conprises a plurality of barbs

extending fromsaid annular ring for engaging the

tissug ar oﬂ{bd?rﬁﬁlc?%tﬂ@t%% %f'él’gﬁﬁ \A%rw'h.@f@ﬁ'saﬁ? ommets have

The inpl.antable ev‘%g{: of, C aim 2, erein eac

BargWeY permedife; ReakeROTLPNS AIoHBSY BiGh. S YidFRsesan e placed and

thene tiroogh vihehundsbygog tissueht anclubrasaidi agnslac fring hatthe tissue

[ B nular ring in a first
%1?)?.@(:1' é%ﬂf‘hnéle ieRrfide drfnRANY ing i irs

ctron w engage s al retention barbs with the
desired tissue, and rotational notion of the annul ar
ring &0 i e dnpeattalde dpyiosidfe Oains @, dwhélfe%m said grommets are
3 . » . r
CUEFRGLER L CLsERIREE 8 RBEPL MUBEERS 0l O b plac
rapgh Said graapgich agd dhragrehsthie 4ng tigpyq & anchor said annular

riagpo itke sissudwokndtsaid sndtomec erifice 3 l@heO 2004/ 019816
PCT/ US2003/ 027278 5. The inplantabl e device of Caim
1, wherein said by which said annular ring can

an . (
be { ot enakie rumlaniablss (Vs U GHiTENAY oMLSTelRi Frik Erommets
oompliseesbscampiised ofid netbasl Whioh & sulfifeiehtlgaoer ihaga suture can

58Nl A LU 1ML B9 PGB s

awiaeriagite the s @oynf srideanatomimerifice or tyaen.

i mpl ant abl e device of Claim1, wherein said neans by

whi ch, 4 said. a i n be, f n tissue

o oundan S OB IR bl AL, 6% | RLATS WhehIR Shif rommets
ePmPHSE t3bsoAnd oheretnssaip delesidefiieg hales Harqyehi whishya gature can be

pRicdd and then through the underlying tissue to anchor said annular ring to the
tissue around said anatomic orifice or lumen.

11.  The implantable device of Claim 1, wherein said means associated
with said annular ring for permitting adjustment of the circumference of said
annular ring from a first circumference to a second circumference comprises
corrugations.

12.  The implantable device of Claim 6, wherein said device comprises
alternating sections of corrugations and grommets spaced around the periphery
of said annular ring.
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io annular ring. 7. The inplantable device of C aim 6,
wherein said grommets have narrowed internedi ate neck

w@ooosiomsss a round which s utures can b e p | acedI/asm03/027278

then through the underlying tissue to anchor said
annular ring to the tissue 15 around said anatomc
orifice or lunmen. 8. The inplantable device of Claim

6, whar ei hhe amplaptebleuteyice of Clagmpt,i sed of a materi al
whi cRvliegeinialid ahfblak YirgOcdihptisdsed hallsWi thbe fBr@aBbd ki‘ﬁtopan annular

| aced ;throu i d.gronmet, and t rou t he,under |

ti ssuSDfRe ’aﬁ%ﬂ ?"‘a%e gv% grtgFspas o qrr%&%%c?gsectlons
ar oundlisposad anewndrits cociifiifersnoe, | urren 9. The

i Pl afeRbinesAdviresn®hb %MH §a1d‘“@§ﬁ1ﬂbf‘ rﬁ@g Gaﬁi rt%fffa?s&eﬁqed to the

conpri,se tabs ter whiC
Suf 1 dRGHE Aowy 5‘31%&301511% SEEHE SLlingh oikrishs saidtighe being
sai d tsafficinntly modugicht that arsigwteycamgbe ipessel thromghsard tube and

sai d h%ﬁcélﬂﬁ‘éhgh thé ﬂﬁdéﬂyﬁl%eastshésue around said
| ant.abl e deyice

anatom ¢ orifice or Iu

o OPSEF8, S Fass < A Gt S drpruar (e 105 eprmitting
wher eiadjushingnt aifs thiefdinmmhisrescet lof osmjtl whindar armgtfrom a first
can beircBh#eRGceNth tah‘%QcéﬂH tﬂmﬁf@f‘en‘égd b £138s tdaP gﬁ)rrugated

to anchor said.annular ring to ue aroun
sai d SASHYRH@Grifice or lunmen. 11. The inpl antable
devi wheoéinGlaad mehns \shsoaated swithl sakbarmdsistiag dbe ehaimbaiing said

sai d aligr ssﬁﬂnﬁlg’coler%@%ﬂehb@ ] ﬁéﬂ‘%‘iq oe{nr{d"'% ring being

ci rcunt sai d . annul ring

i r CuRtBIHL B PO seeRRbICH ISP Er R CBA B piesed aggular ring
cor r ugatsaghsecditl cifbemiferpheercahipeisde saitk cofrughtetingebtions being
wher eigfirgdbail{ e%/}hﬁet}fé? MBhéS SRid tfn%'iﬁaé'lr{% el§ p@ah&ﬂ Sin’fa given

t
of - Sar NN, Gl RS0 HIOMROTERAG & tven onfigiration when

PCT/ Ug2ed3upay BZ/SnoriIihl ahlaeorhivpfaroeabl saideselagedtn&loanit orifice
1, whergiegaid annular ring conprises a hollow tube

formed into an annul ar shape, said tube having

i nterspaced snooth and corrugated sections 5 disposed

ar ound. i t heimpluntableneeicevsteChiim Isai d neans by which

sai d ?éihasrau; bﬁﬂul%?ﬁn% chﬁ@ﬁ?é%eadhE)ﬂombe%ﬁﬁé@ info,ap annular

around, an_ an n conpr ses
t ube Bhape gsa1§ um-‘hec ﬁé 1@6\‘9?3%@1? mapth an lﬁomt@a&dq sections

be pasli;gpd)sédimwg{dmbﬂcﬁmmeﬁ hence through the

undew}ﬁé!r%ga%dﬁgﬁﬂganslg V\@ﬁ{c% ge%l?lh %@1@5@?@1&%%? :f&gafa%geﬁled to the
t he crth8§wmlmdcén@ma§mw emfice & lringy gamopaisest saidttube having
ci r cupbeti@ir of titirtowet @idusife et esiRRCthat ABIHEE cafabé passed

assoc ?}ﬁlﬁ%i Y saR R LS BY o rnferspgng henee
through the underlying tissue;
wherein said means associated with said annular ring for permitting
adjustment of the circumference of said annular ring from a first
circumference to a second circumference comprises said corrugated
sections; and

27



10

15

20

25

30

35

15 ring in said first circunference and, upon said
annul ar ring being adjusted to said second

w@eoogiorses ence, for maintaining said annul ar rPeUS1003/027278
sai d second circunference conprises said corrugat ed
sections _ bei ng suffici entJa ,ivl ff th once.sa d
annuvherein peidimegsassqciatech With sid 28Rk jﬂ}gaquéﬁaﬂﬁt%mmg sal
Wil fingnih tsaid efivai rbltdmnsfeﬁd:nﬂ:eg anén uponf saidr ahnolar wieg being

ggl Zg % (ggsgéﬁo[n oskrah}/c}: g%; g&ﬁﬁfb‘}};ﬁcé ?{)IC%? rﬁ%ﬁﬁﬁg Qaid annular ring

i np| atit saHesegend CarIMiCrAIGH COMPHSesH <orHIEd, Fegtions being
ring eeffeidiiBs stifhahhpwricebeaitlommaalar ntingais gimddain a given

25 sh a S@égm ﬁ if ggﬁ@ fo! hfarlt? ‘?ﬁ ?ﬁ'ﬂ?&ﬁ Boffi@uration when

corru spose ar o
Ci rcumt@ ampea, byvneraiph asafog foi@st?} selegtgdganatomic orifice

annul gf lyrhé&gl can be fastened to the tissue around an
anatom c orifice or lunmen conprises said tube having
portions of narrowed circunference such that suture

can b® paBxetmphnsatiedeving of Clam A Wi&r@nﬁéﬁfmﬁ@@s(?ﬁswated
witd &&Megmﬁnafz WiHgef@an m&ﬂn@ edpestmiht ofighe tdirrumference of said
under

BB SR 4 g CF%P“E%FFN’? B A EaHE sEEaAtRhee citblises:
cir ctmﬂefcamﬁel @f abloast apeiticar of w afm@}af 1 r st

circy iR & dIBSPIST aid suimilar ﬁﬂ eag@npri ses said

t d d 27
PCT/ RSG5 659571 %%58%4%5%%%\%%3 ‘@éﬁé@%ﬁfﬁ’e%ﬁﬂ gegr effects
sai d miatﬂzamwemgelftd]etwaemtaaﬁmt and ofisaid ama ahrlgg.a(yld a second

firstg ﬁg ro‘f‘éﬁfc?éﬁﬁ\ﬂﬁr ?1'91  toURBistSthb iRt Aindel il ak@ figular ring
adj usteed tq s€1 ? cjrcunfer nce [ nal nt ai ni ng
sai d ARBRAFS ?]ﬁij“m FOUCH P L 8¢ &ﬁﬁ?& Thce

conpri ses said corrugated sections bel ng 5

S|Uf fhgl enthy 1ﬁ'%ﬂ£ﬁtabféaﬂeﬂ66 %fs@léirrﬂ'lﬁmfﬂfthét @Gnip‘élsmg a wheel
pl aced 1 n a

con urat i o
ppémmd. Bngeshiai Ty to AL bikt Siurciasishid 881'“ f&%‘fﬁp%ﬂnular ring
viyich engagessad geacp aissesbstvatelmucb gsm amlmeé

orifice or lunen. 10 15. The inplantable deV| ce of

daimi, er.ei ans ocCi with said

annulldr rwﬁ 1@@?&11152@1& GGy O Eﬁ ﬁrént h&relph%alg gear is mounted
igifixcadnedateonc eo edidssticdnd amdudfasaid iangular aing andrwherein said teeth
agée g%ﬁgféﬁge&tts%@ﬁ?ﬁ%%ﬁai&Hﬁ&ﬁaﬁﬂﬁg conpri ses:

on at least a portion of sSaid annul ar
ring; a gear engaging said teeth of said annul ar
ri ng;18andThs isnlshtgbkr davide sdiairecty fhghey campaisigimeans for

tﬁﬂflﬁ thah %;Bﬁln'ﬂl&ns al foc%ﬁ%gl ebhefd Frohebaldl \WRarlO¥@ethat said

Weer a |rst ndo sal nul gr yin second. . .
fFrase e TP 11 tifgneks %@Pa afffis e ﬁ’%e%‘é%%&gld Inc1sions
a@lfd r%auﬁhptmﬁ nfar)hyrsidlggwﬁlr flowathtough said rorifidecorduoeen o a
second ci rcunference

19. The implantable device of Claim 18, wherein said means for turning
said gear from a remote location is disengageable from said gear after

completion of adjustments.

20. The implantable device of Claim 1, wherein said means associated
with said annular ring for permitting adjustment of the circumference of said
annular ring from a first circumference to a second circumference comprises:
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20 16. The inpl antabl e device of O aim15, further
conprising a wheel positioned tangentially to said

w@e@n/os9seh t hat said portion of said annul ar rP@LUS2003/027278

whi ch engages said gear passes between said gear and
said wheel. 17. The inplantabl e device of O aim 15,
wher équr@agqarg@ad is mounted 25 in fixed relation to

sai dn&@ﬁ@%e@@ﬁ’v& és%bdla@émlﬂflﬂi d ifitg, eadbfvbddeamnsad ding for

teeth are for c

annul g}lg??,:lﬁlé S48 vt BRSPSy ol %cgtéholg 6t s2lig il goar o frects
furthee aﬁ@npmpgemgnﬁbgﬁgeeﬁbﬁal Girsti ped fi srideannulaoping and a
| ocat iseforiERteof 1 2ahlagedhg BUSHULhake TAtEMBEence of said

ST P SR Bt

physi ol ogi cal flow through said orifice or |umen.
The pnpl amhét%@lﬁﬁxmeai@ﬁc&ﬂomﬁﬁzom@%pelﬁ sa Gl/diliha@é?ar has a

5L el i SoR ity o b i Rl S hri ik st in offset
relatiost toesaid. weon gehe andlaxingblsecord iavgleds g@rdigadiat a first end

tl’l\ék‘%?' Snidafifht r@@n SecdnRl0 ﬁh &d%%dg' Ig%hrdg, Sﬂnﬁﬁln géexfgoafghgg]a I%uch that

for nt ~ of
lgwrﬁaﬂna?fm%aﬂ%ﬂ%f3#@516?55‘?018%8% erence to a second
ci rcunference conprises: 28 WD 2004/ 019816

Zg é g?ggo'%@%?ggina@re;\?éga %@rCIaﬁﬁ@lff&ﬁﬁﬁeP@@m@HsM@ Mieans for
ARG S S SEio e b S Bl Sidh that said
omumfgmeeoﬂs‘aed:ump anélcanlbeead]usrtedmftm wdosaee ofsairgical incisions

g ffﬁﬁ)h/go%‘ dh Bflot thBo s Atd drR&duaiish, of
aglgi%ts E?ulogllr glto@agFugt t he m?cum‘ erence of said
annular ring froma first circunference to a second

ci r c@Bf er ¥he amyitdntablee devipok aoft @dien @2y ivdeereiin @idi shafioand said
r}‘i’?ﬁ{sefo@ ﬁfﬂlﬂ fcf@}gﬁ’? qd; u§ rBmokd [(?tfatl%ﬁgﬂrgqh A t@ﬁflﬁ from said
ady

I'ts rther conprising a sha

o1 gear aﬁerr "é?rﬁlr)]\egﬁnt YIS gear and h av ing a
second angl ed gear head at a first end thereof, said
first and second angl ed gear heads drivably engaging
such that rotation of said shaft drives said worm
gear. 22. The inplantable device of Caim2l1, further
conprising neans for 15 turning said shaft froma

| ocation renote fromsaid worm gear, such that said
circunference of said inplant can be adjusted after

cl osure of surgical incisions and resunption of
physi ol ogi cal flow through said orifice or |unen. 23.
The i npl ant abl e device of Caim22, wherein said shaft
and said 20 neans for turning said shaft froma
renote | ocation are di sengageable fromsaid worm gear
after conpletion of adjustnents. 29
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