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APPARATUS AND METHOD FOR SURG CAL ENHANCEMENT COF
AQUEQUS HUMOR DRAI NAGE PRI ORI TY FROM RELATED

WORRISIGABEON Priority is hereby clained from UPSI/US2005/015321

Provi sional Application Ser. No. 60/567,024, filed
April 29, 2004, which is incorporated by reference in
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gl aucoma, the primary pat or aqueou
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treatnment if drug tredtnment becones ineffective or .
PiRFachatoidad ﬁmqe@ﬁg @lang themisadeseand Masaildri \@B&Eﬂs agﬂ theleyeTelhis

AR, Yo ol B B & % Blied IRSS R el Rty and i

bedien SR b é‘@lsag]
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e

BIgBLYe-f or med under the conjunctiva known as a
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%‘ngect on. There js al so new cl ass of surgi cal

CRBLHHLES HRiverR hvﬁmatféchy topisaldrbgr indhe faym of eye drops, but may

result in surgical treatment if drug treatment becomes ineffective or if patient

compliance is an issue. Traditional glaucoma surgery, such as trabeculotomy or
trabeculectomy, involves dissection of the eye and the forming of a new flow passage
through the trabecular meshwork into the anterior chamber. The fluid is channeled to
a reservoir formed under the conjunctiva known as a bleb. While blebs are effective
in removing the aqueous humor, blebs present a high incidence of post-surgical
complications due to irritation and infection.

There is also a new class of surgical procedures which approach treatment of the
ocular drainage system from the scleral tissues without penetrating the interior

chamber of the eye. These procedures are termed “non-penetrating” surgery and
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ocul ar drainage systemfromthe scleral tissues
W t hout penetrating the interior chanber of the eye.

wohesaopwocedur es are terned "non-penetrati ng" PEUMIZE00$/015321
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soniprire irmgnaandfasiate é@e@féé tregfimedt.a proxi mal end and

di stal end, the t ter in the
range of about 50§ TN%N;{ILI he tool may
Q@lapbhsitusds provxdddl fer fﬂrﬁfﬂgfeﬁtﬁt@ué fradtifiadm ﬁ&&mb@ fitsd pasagbway of

proximal to the distal end. The m crocannula may have
an eperidgeting to a second passageway in the eye comprising an elongated tool

with a proximal end and distal end, the tool having an outer diameter in the range of
about 50 to about 1000 microns. The tool may comprise a flexible microcannula that
may be located proximal to the distal end. The microcannula may have a rounded
atraumatic distal terminus and a lubricious outer surface coating.

The tool may comprise an outer sheath and inner member. Preferably the outer sheath

is flexible and the inner member has a higher flexural rigidity than the outer sheath.
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atraumatic distal termnus and a | ubricious outer
surface coating. The tool nay conprise an outer sheath

wanasimrmes menber. Preferably the outer sheat hPC$/US2005/015321
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The advanci ng of the tool
é 3? at ?%dﬁ?rﬁk}%ﬁ)é‘ﬁberforrred a plurality of tinmes to
Epaciaib o fol fofik hd isa6é fradt im tHedirétipasdagpaag aoheaycond
to the sSecond passageway using a single surgical

pesegeyayl t e.
d) removing the tool and

e) closing the surgical access site.
The advancing of the tool and actuating may be performed a plurality of times to form
multiple tissue tracts from the first passageway to the second passageway using a
single surgical access site.

DETAILED DESCRIPTION OF THE INVENTION

It has been found that Schlemm’s Canal and the anterior edge of the suprachoroidal

space are at similar depths from the scleral surface. The spatial relationship between
the two passageways has been found to allow the natural geometry of the first

passageway where the microsurgical tool is initially introduced to align the tool for
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d) removing the tool and

e) closing the surgical access site.

Specifically, in one embodiment, the Schlemms’s Canal is accessed through a surgical
flap, small incision, or by penetration of a surgical tool. Then one or more
microsurgical tools are inserted into the canal and advanced to create a tissue tract to
the suprachoroidal space. Then, optionally an implant or material may be inserted to
maintain the tract opening and fluid flow. Lastly, after the tools are withdrawn, the

surgical access site is closed as required.
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Specifically, in one enbodi nent, the Schlemms's Cana
is accessed through a surgical flap, small incision,
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AA3ge EOH} Frelinglp SHFR) ?\’f‘(?s%ﬂFegery and to allow
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Ingle surgical access site. To practice the nmethods
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methods. The use of an ultrasound or optical contrast agent, either delivered directly

to Schlemm’s Canal, the suprachoroidal space or systemically to the subject, may
facilitate identification. Pressure changes applied to the anterior chamber may also
facilitate identification and selection of a preferred surgical access site.

The use of HFU or OCT is also desired to determine the optimal placement of the
tissue tract. The surgeon may use imaging techniques to pre-plan the route of the

surgery and to verify locations, direction and placement of tools and devices during
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selected to mnimze trauma and all ow for use of
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50-1000 microns are useful, and in particular diameters from 100-500 microns are

preferred for access to Schlemm’s Canal. Outer diameter of a sheath member may
correspond to these ranges and may comprise a wall thickness between 10 and 100
microns.

The microsurgical tool may act as a flexible microcannula or microcatheter to allow

the distal tip to be advanced within Schlemm’s Canal or the suprachoroidal space
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e sapdcHd@6idai spaonsre stitpicallyacossadgivitiabhn inpadiomene @dbreas
a.flexible mcrocannyla or mcrocatheter to all ow the
el lipefers pioupe TiscHIGHTATERRE SHETI- SOHTETPE et gy
Ei?&m%ﬂéféhé&?m PloBRhoSRAKRRE &V frdiR tROFRE0A dcbEsslsits SHE
tract. By formng the tissue tract away fromthe
suergswgicaldoclessuld be edvaniced sppirerinatalp A noningin of S eidlimeters,

oy elpbt e sttt gt P REEG et G phP R, i pyrgica
Rlebeim! A faiaaboiamith ﬂﬁ%ﬁﬁ%@ﬁ_@t@ RpsgY shah a8 PAGEtRS © match the

sur gi cal lK accessed with an incision one tg three .
priivatinreeefghe tissue paskageveaye wilt amebde & ruBinestters g adyagcenyent within

g?avtfrﬁtgﬂsg gg%%gcﬁe%%vta&g ffszﬁ]éﬁ grrr%{:r%g&%m%{ to%l fsl Lﬁ%é tﬁ@ Peﬁlg’ch ofa

access site,
AbEbRIVEIdE pRfertiDlo AT HerldR oia chvllveechrmpitiox ioffat lehst ode-half
mnimumof 5 mllineters, thereby allow ng the tissue

thespdrouméerproetod Seplemay s Gapplenths surasharoidal sparey prproximately 22
’?‘oul(ﬁlnﬁ?! F1 i%ﬁﬁ%oﬁ'otfgu ﬁeﬁétg 'aﬂox{'?f?e! entird Qiréﬁﬁﬁre ce of an eye to be
shape s Gch ch the

appr opriate as®curvature to nat

aedty@htuneltiple difee fiohsssiaglpasiphgbaayss paihl. enabl e 5

mllineters of adv,ancemena wthin the first tiss}}l}e d

Foenesgahesyment; the microspugical fpok pyuprisss adiexttie putetshisatlpnd an
f ' g [ r t 5

LA HEABL AL LU A0l R GRG0 110

tirowghrd @irgiogleacodss Sith irpornifisst Gassagevory dflibe symp sadhasrSshtiaim’s

, | mat 22 10 40 | exi bl e toals.
L oF SRS hPOIA Fescen TP (et PETAPCR SHRSY G orah By from

1R REal PG Rt tdMldvh PleFleRitISSutty HRhd 18 bBaliarted gi cal
access point. | one enbodi nent, the m crosurgical tool

etvaqmdtsely withirethi iphssageway: Aferavarwing tha tiprod e teehtoey location
ith hi r flexpral rigidity than,.the quter .shgath.

Sstoty B VB svoseal Faa ol net BRREES AR SR B outer

%135&21' ® géé ?ﬁﬁial B SERY B hPdanid BT @ &rentSHAR rASMEENSBEBHLS inner

e suprachoroi dal space. The inner nenber is
membeehay bewsmochdeand ckelamgedieithiagothpr durpnggiset Ale pgw|more

t.o. al |l ow t flexible.outer sheath t v e
BinEraty rdl e BB R ey ke B B e gy such
h8cHlémmed Chlke, the ShprhéhopoilifiGpddepor Bk ahRfibr EiidiberNEhe inner
surgical access site, the inner nenber is advanced ..
wienthienmal alse acegmmodate cutting or tissue ablating components to facilitate
formation of a tissue tract at the distal tip of the tool as previously described. The
microsurgical tool may also incorporate features to aid atraumatic advancement
within a tissue passageway such as a rounded atraumatic tip or a lubricious outer
coating.

In creating the tissue tract with a microsurgical tool placed in Schlemm’s Canal, the

tract may be oriented radially outward from within the canal toward the

suprachoroidal space. This approach would form the shortest length of tract to
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sheath to the distal tip. This may the sane of

different inner nenber, since the inner nenber may be
woensvethéand exchanged wit h anot her during usePCThS2006M15321

nore rigid tool assenbly may be used to advance into a

second passageway of the eye, such as Schlenm s Cana

ddieaURs Ws@algéa)la SPAGEo] advariché irae therdanal in tisiskmbodifitent will

prseat! }?Egé’eﬁaﬁg@ﬁéﬁmss‘éaﬁé’é@&? bR eGedie tufpiTp heosshs act radialy
5&t§/§ﬂie ohﬁ@éogla% tfl% ﬁ)ég aﬁ] Sf ﬂtlé tBonAfté}ﬁaﬁ\%‘Py tﬁ’t,stwsue tract may be

previ ous €scri e mcrosurgical todol may al so
fonmed ponatacingaheitoes tangerdiatly ditonawithin the aghad b axersect the

within a tissue pas way, .suc

Fprachpreidad spacs: PO RS T et tg‘s{lﬁ%‘& cuffjng or ablation
Sl Iﬁﬁ'ﬁ‘lﬁgsﬁl'é Srabd Adhe wsttaht oPine k&SI QifSiard ©in ng

pl aced 1n Sc hm s Canal ract may be oriente
diagbtiah lali goadt widh theflorgraxis wahn tQ(ﬂe canal toward the

éﬁ%ﬁrgggtgrfﬁgng{thgr%fls } ogvg}h a ﬁlggrpg.ﬁh%ta Ct'?ﬁsﬁ’é) &I?& (1A 5588 from the

PaRSARLYeY mté aRlsupdviaditeridl ipat®12. h?h&@ﬁt&bsﬂr@whlhbﬁl 13 is
enbodi rent will preferably have a flexible tip so th

insertashyin ie thyicanaltd do crsatedhpireete The eaynea ¢ padscleradOare 9180
utward, orthogonal to the |Iong axis of the tool.
twé’l‘natlvely, the tissue tract nay be formed by

B ¢ReHaHING atrhethd Do sur giogenéreatingya fissoentruettiod thutebﬁs fiowah the
to intersect the suprachoroi dal ({i)ace A t ool

e thegayeean Wil pesess peldemss Ganal gnd plage & Pisoruels ﬁtool within
TR oIS AT o] ) LA Tpblf oy e e s wcer

hdzer distaptipedrdigafed ibdomnon ItlssuReifaef rThegobdlis Biancad wuﬂhﬁr the canal
is shown a diagramof a tissue tract A formed fro
errlogrimederred Ca e crﬁlwftaﬁléswacﬁé L%ﬂ ac 6 form the
%%ﬁe Epa&rc%ﬁﬂécglh 8 1eQ8bra ﬁ’iﬁbﬁlal @é tg@tén'f‘ 1ik® dExh@e MEd to the
to create t etrac eco 9 and sclera 10 are
@bbis releassd to Tairdaia tind ﬂraio} openieg. h?ihb bl suembrad dnd the surgical

creati.n tls tract for a us flow in the eye,
%%ssss%eg @ﬁn\%?%? CERSETEEH ’@%ﬁ\og Canal and pl ace a
RECHASMOFIGALALD Qherdhid dHoknl AABtHeRRA¢rosul BRaIb6T @ﬁiéh ghBAlsed in
tool wll conprise a sheath and trocar where t

aqcoxctancemgh thadinsergiont iThe denl haga lg@r qopnéerd a ﬂeux@éfu ghaft 20

S N R T

é@%@nﬁr%date’s 9 sttt PRERMArdd0o itk b1, NRftéd BEHA I Fahe tissue tract as
connecting to the suprachoroidal space. A stent-like

drsotibed sbovedhestentds releasedwithinsthe fpelachate itgemaing eapgtand alone

The tool is renoved and the
é{ilrvﬁfeéiaﬁ%enégg gﬂg ?e is then sealed by any requisite
REdrbftthg aRedce ivithromiceosht greal 4ol Birst E:@ irits tiswoiprachoidid space

m crosurgi cal tool which may use
to form a tissue tract to connect to Schlemm’s Canal the tract is radially oriented in an

inward direction. A tool may be used aligned parallel with the equator of the eye
having a flexible tip enable formation of the tract in a direction orthogonal to the long
axis of the tool. Alternatively, the tool may be aligned in the suprachoroidal space at
least partially directed toward Schlemm’s Canal and the tissue tract formed by
forward advancement of the tool. In an alternate embodiment, the microsurgical tool
may be advanced from the suprachoroidal space toward Schlemm’s Canal, and

continued to be advanced until the tissue tract connects the suprachoroidal space to
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accordance with the invention. The tool has a Luer
connector 19, flexible shaft 20 and an atraumatic tip

wadodsan7a@dvancenment through tissue. The di stal pemasefos/015321

the tool accommpdates a stent 22 secured to the tool.
After formation of the tissue tract as descri bed
thbaueriot bieansieeNThe gradtehaguesthdudh Schidnemty Gatal vivare | t

Hiroatisly e AFPHERdPS 351%”1?@ $elota f%@ﬂpéﬁye@tre it GpieFor
AAGRE T RdABe 5#1%%’ % ’wdiﬂ t}%pcﬁ%ﬁn% [a'ilb@m& JiBRUS be

tract to connect Canal
advah@kegusin seme pahenlts tamtﬂlmﬂnsjerdbmchnlentin fomn tadhllld pathway

d al th,t f .
i T aafor PRSI ooty et B, U supreh i Shase
As 9h eeshpeNne %&J}Q&fwﬁhaltseaéél@ sﬁ@&n%b&ssﬁd dnla& tbeigilaced

AFternatlve Iy, the t may be alighed in the
withinabh epwed&lmlsma@rglcat topbequapririrg 4 shdath afidrteasaeis used, wherein

owar d .Sch al ndthe Jssue ftr. o}
8 P v TR apref iy bie g  flighds balle
RhRAhEBMracoféldaTispARSH adbdadion degited oy the Qr@ﬁ\bﬁ RE. @issue tract.
fromthe suprachoroi dal space toward Schlem s Cana

h@twbmacn@@gl to dorpethg dissnedeagt eanmieptinge Johlesye’ StGaeve{ 'A stent-
ects
Vé$e atéﬁhﬁecf’t accia&m)fs%lgggd t(ﬁﬁl%ﬁlﬁ%ﬁ%lt&h 20 mﬁéﬂl 'nrzl:\ e t(?rOl 1s
f&lbv%ﬂ bed ttdcvek yitphIherd siwledgﬂy ahbee@ﬁﬂteeﬁéthsdll e r aI

unction before entering the anterior_ chanber
othoF €xaBpIeos SRETIOBNIAL PGS SyiEalliaRgesta and & tool placed

BT T L RO RSP SE e i

thiseroaait letsiaatistalhtipdaafigtued o fdrnSe tissatdast. Géhmatbolan ddvdmeed
su Brachor0|dal pace. As an ex

el é\lnsammaﬂée%cq g adpgagion 3?”? Lot 6 carptian of & g tract
'?h@fb%glsvﬂcwﬁ'té?l th fl’l@q sucArdtt SRR fgache baetior chamber either

conprising a trocar 1s used, wherein the

thraughrSdhiessnra’ scEamhd)r 1t1|t]pe givhi of tihecbrhealfscleral amctlslsué stent-like
ract. The tao van ed within the supr.ach

FyAgseAttaghed ﬁoaﬁ%topiﬁ tgleasen dymaliaipdes {f?fé SPPERE ?5%{00?15

{8 ahd Belaccs itd ﬁQheﬂ &aﬁﬁ%%?%dlﬁsﬁe%&hb@e tissue

tract connecting to Schlemm s"Canal. A stentlike

Refeimire tatKlec Bettieteds shvevrt pdiagiam old ssve traetd Thesonnasting the

th t aol d. and th
Tt T T T
ARGt t6 Mbﬁch&lhﬁiaﬁﬂﬁb@@’ﬂ & restalih&RAEThS cornea 14 and sclera

surgically accessed an tool placed within the
tparselsoshaiver osur gi cal t ool conpri sing a sheath and

h : :
L@ iRbond a0 R et dbRRHodIRTe fufls 6 Mot kR
afdaReRtohé thdl td h@l&ﬂﬁﬁﬁtﬂ@’dﬁn&@lle&b&iﬁﬁ sufpean) Thauboof
desired for the creation of a tissue tract. The

ool .
knovar medicabimagineayaiers o coadinaterr yerifciya pesition @mi prigriggion of
r §
AL, BOSTR ALsLBEO SSRL G i
stiotild alldvk €or identification of the tissue target and the tool position while

minimizing the creation of artifacts into the image. Material selection and the use of
contrast markers known in the art of imaging may be utilized to provide the desired
imaging properties for the tools.

As previously described, the tract may optionally be filled with an implant to help
maintain the patency and fluid flow of the tract. The implant may be especially

9



10

15

20

25

30

device attached to the tool is released to maintain
the tract opening. The tool is renoved and the access

WOi205/10%68% hen seal ed by any requi site nethod. RefaIS2I08G15321

to FIG 3, there is shown a diagramof a tissue tract

17A connecting the suprachoroi dal space 17 to

SEahpEos vdanahe d&ue The ifemed by gheuab it which 18stesis not removed
inserted in to the supracgwam dal. space ﬁ% . create
errblatedatpm timtraciostisB aS by byl diseqolips, visrog tig fiseroLRO Oh

Téﬁ% frati esﬁ? aﬁ%mél&‘?l THO R RE ﬁ$@pit@n@ﬁ1?@mgﬁita€11or01dal

or orientationn of the tract to
Spdemtol thahiathimopendonafithé bupdadhprdifa spavege and ﬂﬂikiélqye eReferring to

16 8 FEPIGR 2A1o0 P G EbTeD o S e dado gnior gigend nto
fRE GHIAGY Elga&?o(f? BF GRSt h®imrh s T@halP Aa@ﬁféﬁmnplih QvillMBg A9

system s low for i1dentification of the tissue
bevelpdttipedtetotdid adontenan mtithonthetiaceand fenestations 24e aid in the

ti.on rtifacts into the image. Materi al
‘gléﬁ’@b‘flﬁ)%ﬂpéﬁﬁd% use of contrast markers known in the
Bhd in@iladiTRE) SRy aﬁ%nuﬁbﬂotla krt SpREDYbEIEiAIAE nitgeial aulch as
I magi ng propertles for the tools. As previously

hwémnbemd tbalar davice, maaylt-bb@ fdevied psipelar deml@orowﬁme that the

Aoy b sl A R R s al ol

H\(@Gégrhd[h%lé nSferalst maﬁ‘ﬁbtcmcfafgem dudlyasreehstrénata)biretmus, 5-
tissue is not renpved or ablated fromthe tract, .such

a@omyraml and paslseebmarhe appSeder rwivased Hpmsdavicspr dmplant
gﬁgl Q &ra hE 11%@%1’( 1%9% bO% tgle %‘rm Ipﬁldrgyh@f&,t %&Yo&mﬁes

upracnor ol ace to nal

%ﬂf@ﬁﬁlﬁkﬁs prehlbe chygt- aﬂh@a@ﬂcésalfoa&m(gelsl tubedlitte Brhd steintf-lilcew.
eferring to FIG 5, an inplant 24 nmay have features
deydepsawhigh mayrrhanessiheis CoRHBRIGHE-EHJ RitgPlaRation. AR implant

?én]\%fer aﬂﬂl?cgevdmclp?ﬂ%lg ct H{ay‘bwg{/ng}lge ] u‘?tggiegimsm@hiate%al YRi1&dthe

ve a ed t to al d advancenent
tdetald, sudhhes stainless stoet] thanes] iliamum]dlcglzs, ¢ababiictiranme allys; a

d b f fluid fl h i
v BRRF PAATBk i and e TR LuER s Ve Bs Fapo. The
QntE}ﬁ o}f‘éﬂ% Hév%@u?fa diiosﬁybtg hedurfleMiele ingthtb bidsvide

|ce simlar ce t'o assure that the drai nage
mectremical Erationsofithe mnulant'bm endcharieal tfeaturgs tmfapﬂut@e suture fixation.

@@%%2% éﬁ t}}ﬁ .{gﬂﬁr&%?ag(glg%gpng% rrgﬁﬂt Sﬁlﬂg 'olul185 B Feiestrations

S1bHOTO Wit {o ROHP RS inbANBH floWPhabiRtcRAtd. €ThiOfs particular]
rel %aseél%?ir om a devi clzebor rrSI anta1 W t hin thé tsrpactlcu Y

iyeortanbfoaran implanbibai mSIﬂBﬁemfaﬁW@frath@mwﬁhé thesanterior chamber

{Sa ﬁ@@;st Ip?asg?f’gl%é{agg al?cﬁgczﬂllflo 1°S gﬁlgﬂ g{ngg ﬁ‘l%l-t%a% frould

BRYipelite a \WolkChhtiBYntha aﬁenbmafnb@@mcgm tisdule PAssapeBiyisto
after inplantation. An inplant
maximize aqueous humor outflow.

-

An expandable stent-like implant may be placed within the tract to enlarge the tract
diameter or provide fixation through mechanical means. The stent implant may be
compressed and released within the tissue tract, or expanded in-situ, for example, with
a balloon attached to the microsurgical tool. The stent implant may also incorporate
shape memory functionality to allow it to expand once placed into the tissue tract.
Furthermore, the microsurgical tool may be provided with an outer sheath that

comprises the stent implant which is left behind after the tool core is removed.
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device placed in the tract may conprise any suitable
inplant material, including netals, such as stainless

wenewsl107d6kt ani um titani um all oys, cobalt-chr oRET/US2005/015321

alloys; a polynmeric material; ceram cs, and carbon
materials such as vitreous carbon. The inplant may
PhSfetamplantinha®e pReEQHI 4 fisshe trectdormaliestiveasthe suprachoroidal
ingrowth to provide nechanical fiéati on, of the | ?I ant
specranshehileain’s Canal pemay aliqraaiivyely bg Blaswd inadisspg pgt formed
F . ' . . . 5
AR Sp g ob dptinRte RIS BERY ABRREROTE. Soltnplaht fay be
Reavied dafedron pressaniehl ithaging tamay be desgreddo bFleiistoissze prior to
particularly inportant for an inpla that .tesides jn
of affes gplaniatien- Bﬁﬁ@&mwgal%@f%ﬁﬁpsm 88 ﬁho?ﬁrbse@?‘fe Bt h
%Jh?elﬁfﬁpsr @ENPAL SRk SPAGRbLEY B ﬁ%@hﬁ%ﬁ&o@ﬂ Sacs tdsBvidae
ract wou incorporate a flow path fromthe anterior
sharhent ¢fthbonhplahi. ssue passageways to naxim ze aqueous
unor outfl aw. . An expangdabl tent-like i
R ot o 375 Bl B Rhe b e TR b oy g Bt o
HovidleQWotlBofldd@hbeil of AbMUedrioRsE RN walld e ads thabh® equal to the
stent inplant nmay be conpressed and rel eased w thin

mhgintuns Slow it tlciract SFhiexes he eecanplished; for example by meaking

with a ball.gon attached to the. m ' .
o R R 054 Be PR ARG bhslein Fuee
Frn Ohipdaad Witk dif@eraht fw viluésomexbandated agd phaer dor aptimization
the tissue tract. Furthernore, the m'crosurgi cal

. O t oql
efagubeusflaw b dre swraaona e the flasy gharcterigtics @ ﬁﬁ?@%@gﬁam may

he stent |.npl.ant ' [ : [ -af.t I
Ot i B gl R, ok e
§dusEdd Quil &Clhasdr QighE RO tne /W dvh enas iy dirdetedait d portemadehe
and Schl emmis Canal or may alternatively be phaced . N
yoplpride dilpte 95 coptgrchaigcsiospeBants %C%m? Q%Wo b PAGIPreaptiye,
AR, LS PRSI BB P Bl o
pasirgnid fupctim. cut to size prior to or after

R o The Lo I L5, SO 8, 4 A00e o
gﬁ@f&%earde%t%% y&gﬁﬁlgé‘.!o R @alhr&REER he B RFdhed on one or

ecur enent i npl ant.  Furthernore,” the inplant
mare sitesarideherpatient’s IQRmidndtoted poshsirgicelly.t Handre pygssure

t { tt id | | ed fl
oSt e eleon SRttt bRsefite A P hagtiqrhod M apgther targe
?igé.( I NTHRpid ©¥ué Brabth PortdqBdus hlikios drfiage @ af 6oyl Besdi€sled. The

r exanple, by making inplants with different sized

tractengy atibewcacapédhi 2egingle operation ksnedsaneing o/ theimicagargical tool
tupbe wall .. I nplants.wth different, fi

iCs b e ERnof Bresistih Saiibs Rt BIm AR GRE,
biRagW 980 the RL&R pdsheze Qﬁ/s,iﬁﬁarsﬁfgleeidrgﬁziﬂ%c&fs sAe.st ent

| npl ant “may be varied after the procedure upon A
Fhafilloating pxapfplehare praseripd for thepurpossofgliustiben gid are not
intended to limit the invention in any way.

Example 1:

An enucleated human cadaver eye was used for this test. The eye was prepared by
removing any excess tissues around the limbus and replacing lost fluid until the eye

was firm to the touch. A rectangular scleral flap, approximately Smm wide by 4mm

long, was incised posterior from the limbus in order to expose Schlemm's Canal.
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sources such as laser light, RF or mcrowave may be
directed at a portion of the inplant to dilate or
woanmisriande4 di screte segnments to control flow APCT/US2005/015321
phot oreacti ve polyner or a pre-stressed pol yner

simlar to heat shrink tubing may be enpl oyed to
ReTkMdmidb&nhua prdteRpe Wit Araeedsidiameey ofhsmokiemately 220
performed at nore than site per. eye as may be reguired

mistsovascsed d B mioenngiia s fabriga Fwth 3 gomppmicating element

roc N . : i d
R bEp P RERRE: ODOEK RDSD R iRmelEe! CoSinkfibto B
@ﬁﬂﬁﬁlﬁbﬂiﬂgﬁﬁ’d&lﬁ%ﬂt @as ia?tiffemiu'g meshber hﬁnpﬂsegh;tfsam:ii_ehss steel wire

rocequre nma e pertrorned a t t \ .
RS T himster S e e ardion i b AL s /<hicet Sk tine of
é@ﬁ%ﬁﬁ&@@re&hﬁﬁ{ﬁﬁgE}g%& hR& & tRMIeaht ef@&eﬁfsﬁﬁ{oeéjsiiﬁgle a

e operation vanci ng of the mcrosurgica

¢omaposiathierotanatlan g Hetplastip optiedl ifibyr erftictwasdscarporfatadiip provide
mul ti pl i ssue.tracts fromthe first.passage .
FritBeirtb SRS i Sy S o grd WERES AR el Byne o
SdtleBy poiied Rdl 1034 DEeiCABIRY REcea ITheRhiBRR MR (vak idsBiged into the
purpose of illustration and are not intended to limt -

¢dtie of SvlelamindnCamel and adwepcedslomgpihe canal Apft

O
human cadaye e was used for.thi. : .
RSP e oy cloek o g iy Fe gl et il SR A AR osteror
fnkde SustachorsiahBpasy) fdshg b kisdud ttaot fob floheofeyja@esashuinarnThe
to the touch. A rectangular scleral flap

basiopoiid rhtheinyicmennylewapgasilinsseonythe REsideurfagg through the
steri.or fr t ' Ny t Schl enmi
G AR g R PRotd R AR R 10 PO o o

Buimmplde: di aneter of approxi mately 220 m crons was
used. The m crocannul a was fabricate

¢ as
Bewrurlpaied RHGALSAKHEFHYE BHS PFFBEFIGH T gﬁ%ﬁﬂd@ Ysing agieh
BT PR B aSEL o Bk B LG o maing o
wasmkisefithetisaies taplah dxesacsess ehd wutefd pl@ing alstame frem the

Srach R i gb tsyion ShERRETT d a0 AT e fide bars
ﬁ%agg a&@eﬂ%@%@%ﬁh@g@é}a% E){Ho@? MehBHi® AARARhARLA

m crocann astic optical fiber optic was
{(MivosFib Véidrédi Pteoispmanisttienents, iSatasofian Bl pelaheraploped. i phd or

3 e o e e S LAEh e ofimie

ThERRGBEMLR WRSniA@8 it6 thd kB cd1hEcigsh iRaintSe6d &reatien and
Canal and advanced al ong the canal. After advancenent

aif 2 sopgdl anglevwiith Irgspectdd dheisclesal surfageo idhetmhisrasanaiia pias advanced

BT o ROARIS0 FE eoe AB rsb
Afira8SUHAaHS giAE ¥BA firnddtethb eaGRAM d}ilh(ﬁbnﬁfnt ih@e Bmracicaeidal space and

was easily seen on the outside surface, through the )
extending above the ciliary body and penetrating the anterior chamber at the anterior

angle. The distal 15 mm of the cannula was then cut-off, remaining in place between
the anterior chamber and the surgical site. Fluid flow was seen at the cannula
proximal end. The proximal end was then placed into the suprachoroidal space and
the incision sealed with cyanoacrylate adhesive.

A perfusion apparatus consisting of an elevated reservoir filled with phosphate
buffered saline (PBS) connected to a 30 gauge hypodermic needle was used to perfuse

the eye. The infusion pressure was set to a constant 10mm Hg by setting the height of
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scleral walls during the procedure, aiding guidance.

Exanple 2 : An enucl eated human cadaver eye was
wonrepavad4sas i n Exanple 1. Using a high resol uPComs2005/015321

ul trasound i magi ng system devel oped by the applicant,

an imagi ng scan was made of the tissues to plan the

th6 PBSTesunvhif. ODliendedle wasdasenigd ahshgtnthefconmeatiite the anterior

suprachoroi dal space to the_anterior chanmber. . A radiglIl

qhamibst &l (e sy rellResk to PREFUSRAIOE Of FHREeniRd Rk ST g
isnljkgﬁ&gaf 6.@{?0an§1§{§?%3@§ Fndzfdg‘?ntBHRé StehiorRhamber. The eye

Focannu reci sion |nstrunents,
oy peafilsed forlapothersd oqrs. oY helperfistomway teuaimated and drepeyies ed

of a 34 .gauge_fused si.lica core .tupe.coat.eqd w.th .
BoryReH ol d hasarBL ke o HoRif B fifein an area
%ﬁ{éﬁ fﬁg lﬁlgl}?lﬁ&{cﬁbigﬂl thdbt, MRnRRE LR idH K86 the Bni@ABr éHantber to the

e Wwth respect to the scleral surface. The,
svpcachomidal bpacead wdwagdecsungicall flaptwasdirepted arpygd thg@revious

netrated into the terior chanber ., Hi r t]
BB Bt A oy B ERERS dis ek Y LERRdd dfiine
fifiBeSHREARCHOTRE HRbr Shassuafte fid BB dLRE cidroidal éutface were
ciliary body and penetrating the anterior chanber at

whiforaty seined withgheshylmheblye dempnsteitingfler intpthe supashproidal
was then cut-off, remaining in place between the

HRE%ri or chanber and the surgical site. Fluid fl ow was
Eeffplat: t he cannul a proxi mal end. The proxinal end was
then placed into the suprachoroi dal space and the

Artest aias pefermasio s pliate PR ar ypians capnestng dchlgpums Canal to the

erf usi r l1 S0 i
RS PR AR ARS8 o AL o o
Eﬁﬁ?@e e cAh tadiah irﬁﬁb% %awge?iay@ orkhe sueriocentperallimbakegionpthe
perfuse the eye. e infusion pyessure wa t t
@éwwe@m&#@mwl@@ﬁly gt il Wéﬁa Apthpt petipma's Canal. The
S By SR ARl Wi garsea
withdutsattingrintoGhechordiddayer. Thastlembjspur fibeisuvare beft intact.

injection of Ol f_meth . bl i th
AB iR oo repemgrt piaer O SR B sl dnis
BRKESed. TR BRI flsel%'i YEP1it 86wh BRIBRIIRGr h QRtA¥E of 0.5mm. The

exam ned visually he scleral tissues were stained
twird halvest dfithestube bleteethem feldedibash tacrsatech Tliee" shaped flange at the

GPL preor A S peamot iR, seiordr are it T e, 0.75mm
%I%‘ihﬁlﬂqg ltl?ersglﬁg lr’ﬁlﬁé:l@h hlotthe¥3e 6F ﬁl@t"?ge"%wgmhhm? he proximal

revious ra Incrsion wth approxi mately 3 _
omd ¢fi the shubihevaf bpedfimstlyantodies 84S sheh thealistalsmd eas placed into

ecapheh Jei e ges 6 G o5 5 BoSIFisg g the Osta of the cut-
AR Yh SRGer B UShifesmR$inbBint Blsiful. OMel sifGedl itision was sealed with

suprachor oi dal space.
cyanoacrylate adhesive.

-

A perfusion apparatus consisting of an elevated reservoir filled with phosphate
buffered saline (PBS), connected to a variable orifice flow meter and a 30 gauge
hypodermic needle was used to perfuse and determine aqueous outflow in the eye.
The contra lateral eye was prepared using a sham surgical procedure identical to the
implanted eye, but without placement of the tubular implant. The infusion pressure

was set to a constant 10mm Hg by setting the height of the PBS reservoir.
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Exanple 3: A test was perforned to evaluate a tubul ar
i npl ant connecting Schlemm s Canal to the

weoeuprsaohwes oi dal space. An enucl eat ed human cadauemsenns/015321

was used and prepared as in Exanple 1. A radi al
i ncision was made in the superio-tenporal |inbal
Petdision whhalowel te iramforxpprodimgelfy@d tapops, akWhmhemltr;e theragueous
and to the depth of Schle s Canal ., .The eri or .end
S lONE PRI S oYt e P ARy Es @gﬂwﬁ% eepatrol eye.
gﬁ g&hpr0|dal wi thout cutting into the choroid |ayer.
e | eral spur fibers were left intact. A tubul ar
Anpsttaa tlespoibrpd irsBxhnagfle B ovagipeifdamed) b fier, 240hqesidf pearfosion,

Bt R B e B GG g et Do o e P Ader

AliNe94qfout P&idd) R MethFlchdBie had RdrddaFim i aﬁﬁéﬁﬂr @h&nber and
" Tee" shaped flange at the distal end. A bend

ﬁppar wid vigibld qm@mcwaﬁstm dfithe suprasbereidal spase, @%@lstratmg flow
g rOX|c beg the split. The length of the base

P @ggr .5mMm The proximal end of the shunt
E@gnpkqned firstly into the SCS, then the distal end

pl aced into_the Canal such that the flanges_ of  the
Afietas slescaibpd 1 Exasmle 3ivvpsingeormrd. olgithig esperTRE e dipepsions
I i "

éﬂthg t@ﬁ.{lar 181@?%1"{12)8% V&glgreé%gl ng V(\iﬁ?rpﬁnéécglhg?g gltr:érlﬁ-gqﬁlt were 0.0062
@l &&B@O&)" Ob .pRerfussoroat cappan pressureofid Dsini Hg vafs vaed. The

el evated reservoir filled wt osphate buffered .
BeffysRn YrBljowedda serimR b Qw&ﬁﬁéﬁ? BASPYY W@O’M cgppeity of the
e v%@lgr%‘% %gl&?%?h 3PS HeCofl ?ldely% was used to

perfuse a t erm ne “aqueous out In the eye. The
Eﬁmhpb(iateral eye was prepared u3|ng a sham surgi ca

Bristtensh S ardrrerbed thEe e é’\t‘ageﬂ?lbfggﬂ e Dyt it it was
chb%%ﬁ SrofPPein& é)oiﬁné% vﬁﬁﬂéﬁlﬁ@}neg& FI7EighbMe 19, %ﬁ'dﬁhﬁeﬁé"&ls of

ht of the PBSreservoir. Perfusion was allowed to
0zﬁ)ﬁ6T ir) xamﬂfsa >0Imaifh¢ yrnzs40ﬂ1b® VEee" ateraveppsoxitiataly 098" long and

eous the.t th th
ikRanot R TR grer0 2 ot The bR Gieng it eplil fhpveled and
La8M f3RsEARME Wé%ﬂmwe SRS MeQenkt M@mhe%é@dsmei "Té@"tf@fbe%r
hours of perfusion, nethylene blue dye was injected

distributios of Avist flow. Thaimplanids Slttmleﬂrtt%ﬁlat thpan infiler 5

anot her 24 hour period, the nethyl ene blue had cl eared
fromthe anterior chanber and there was visible

evi dence of staining of the suprachoroidal space,
denmonstrating flow fromthe anteri or chanber. Exanple
5: Atest as described in Exanple 3 was perforned. In
this experinment, the dinensions
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of the tubular inplant were increased. The di nensions
of the inplant were 0.0062" ID x 0.0080" OD. Perfusion

wanosanssant pressure of 10mm Hg was used. ThePCT/US2005/015321

perfusion was allowed to continue for 6 days and the
aqueous outflow capacity of the test eye with the
i Whhktinclamned fsi gher than the control eye. Exanple 6: A

test as_described jn Exanple 3 s perf.orned. The

£ angeam FRREFEP 19F BIPLAE S UaRiertit HEm EHEP At Hagspeeway of an
YBBfecthb B & scboh@ FRds8sevily ik e%}%rc% isABAn ¢ STRARK S with

(F}?"SO'. ooeg" %D x_sO. Oogﬁ‘ﬂ% > t?[ﬁe%érrm o?llaflﬁe%"Tee" wer e e

appxioel aed end/distabard, said ¢pcd having en batce digmetdren thegehgavefsabout

0.2  Long...fhe. proxi mal end of the shunt was bevel ed

gﬁoﬁhg?ﬁopéﬁ]é@%ﬁﬁti ons were made along the Il ength of

the bape fpbatdi® acd@@ingltoC1ARE I Ghefdithé fdobbéhpRseafa fidxiHlg

flow The inplant is simlar to that shown I1n FIG

ammcamgulé-l aimed is: 1. An apparatus for formng a -

t4 ssu el; erag%%rafh{soa@:&dd{ 1th Cq‘aiIn' ) %el%ﬁlsssa?% ﬁg\ﬁxleq{qic?@cag%ﬁa is

connectin 0 a secon& passageway 1 n e eye

doegded mioREnAlno ediadgadledd.t ool with a proxi mal end and

di stal _end, said toqgl having an outer diameter .in the

rlange Bic wpaimussgeerdngre Glatmobwhegesy s toop conypyases an outer

asﬂ@ﬁﬁ%&‘?hn%‘fﬁﬁﬁ@egg to Cdaim1l where the tool

conprises a exi bl e microcannul a. 3. The apparat us

accor diegappera@isaicoordingtte KGaim 4 wiherefrl @xd thter sheath is flexible and

m crocannula i.s | Qcate roximal to said distal end.

Lfaldm%eraaﬁa?%ﬁhﬁé a Fﬁ?)ﬁﬁ%%@tw\% saighoutesisheally; d

tgpol CFHH’% 82 c M B0 TR Hwablid HREInBRIEEber May b

The appar ?us gccgrcinggoto Caim 41wher elzlinn sal derou?}ére

ghwavdd arsl éxichaigel evithnahotier thnenmembreddrarg Usaof sailliagpanatus in

fhexural rigidity than said outer sheath. 6. The

dPpSHat us according to O aim5 wherei n said inner

meberr B pRRnlseBaHhad d1aChFReRHh ¥id NeabRIMRFochMIAA

menber during use of said apparatus in the eye. 7. The

appwrisessronndedt dravgnatio dita itern@nushwlnieh forgwsisdidfdiggal duldeof said

rp' ar ocannul a conpri ses a rounded atraumatic di stal

t'8¥ni nus whi ch fopn s said distal end of said tool. 8.

Ble appRrappistdaeadrtingdo Chifd BivikrkinMagl géibRahidrocannula

fl exible mcrocannul a additionally conprises a

|ladBitioapléy eorapiises aduiricils outsashIese coating.

9. The apparatus according to Claim 1 wherein said tool comprises a

mechanically cutting tip at said distal end.

10.  The apparatus of according to Claim 1 where said tool has the capacity to
direct tissue ablative energy from said distal end.

11.  The apparatus according to Claim 10 wherein said energy comprises laser
light, radio frequency energy or thermal energy.

12.  The apparatus according to Claim 1 wherein said distal tip is visible by
imaging to enable image guidance during formation of said tract.

13.  The apparatus according to Claim 12 wherein said imaging comprises
ultrasound or optical coherence topography.

14.  The apparatus according to Claim 1 wherein said distal tip comprises an

optical beacon visible under direct observation through scleral tissues.
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9. The apparatus according to Claim1 wherein said
tool conprises a nechanically cutting tip at said

wdizetsal7eemd. 10. The apparatus of accordi ng toPCraism0%/015321

where said tool has the capacity to direct tissue
ablative energy fromsaid distal end. 11. The
appar alsapperatusiaegrding 1GIGIaim 1 Gurities cemprisiag d spaermyintaining

conpr.ises laser. |ight, radi.o frequency energy or

tlﬂgtlg _ Oréﬁ’@?aé&?for : e?ﬁ@%@b‘&fﬁ’é Cgcco_rdi ng to Caim1
wher ei Thé@ipdraisicabrdingtoiaivi §Whefeil¥aidl bR cBBptiSes means for
enabl e i mage gui dance during formation of said tract.
1duntigseglingh viscoelosic dissetiog ar disgeaienetttiogher ei n sai d

R, R 5EARA BEBBB Rl GRS i e

vdoedpeises. dguliraliishdl. tip conprises an optical beacon
vi si bl e under direct_ observation through scleral . )
t1& suekherappatates ageprdingto £ laise bt whengin widsnecempintaningapaterial

g8l ﬁgaﬁi—ﬁﬁﬁ)‘fﬁhg@tm aining material or inplant for

pl acenent wthin sa tract. 16. The apparatus
accor dlingaptperaBissicoorilingte IGaim Baivtlefetndaid et fibRtie agex@ns
for Dbl unt I(ijilossecti on, Vviscqoel estic dissection or
RS thofgxatgpachtaxelh Huaroduacil ofsitoli@Bidi ng t o

im [ o
oo T R Rt R 1! P PhALRSaI R Aluintaining
avaterigli qegpriseChraanti-thformbveicaigantsai d space- mai nt ai ni ng

terigl conprises an antj-fibrotic. agent..19. The

par AL iFSERAB AR i TNk A b - fprombott agent
adbriprisbdhatif cRUSRE p@é@ﬁ?i’ﬂda%ﬁ%cﬁ%&mt rexate,
paclitaxel, 5 fluoro uracil or sirolinmus. 20. The
dFpar athesapphraisaeediling to €ladinal hwhereinhwidinplaaticdmprises a tube or
SPace: nﬁi ntai ning material conprises an
ant] -likﬁ ShiBGt i c agent. 2 1. The apparatus according to
Q3ai M B apperatisthcseribhgad Claita T ?ﬁﬁé&%incsaﬁgﬁggarﬁ_‘%gﬂﬁ)ﬁ§&sstainless

: e

heparin or tjissue plasm nogen activator. )
atpshidagamarickelditagum alloy.gohel shigmeradlos, esadrici easbemtor

;,% éxfce:%aéﬁﬁfjbe or stent-like device. 23. The
Shab -

us according to Caim15 wherein said inplant
Qdnpr i'Hesapphatnilaesgdiigee Claiin t5onhétsin saldCikglaritiid eapablelof
all oy, cobalt chrone alloy, ceramc, carbon, or
(FoRR&RS Penfrmraliang whep delivired inghepyr fremaeidapapigis: o
Jsai m&?ilm%teﬂoppﬁ@én%ﬂt Pk Qlﬂﬁiclaﬁy tARAR! s tract in the eye
between the suprachoroidal space and Schlemm’s Canal, wherein said implant
maintains the space of said tissue tract and provides a path for aqueous humor flow
through said tissue tract.
26.  Animplant for placement in a surgically formed tissue tract between the
suprachoroidal space and the anterior chamber, wherein said implant maintains the
space of said tissue tract and provides a path for aqueous humor flow through said
tissue tract.
27.  The implant according to Claim 25 or 26 comprising microspheres,
microparticles, microfibers, open or closed cell matrices, foam, gel, a tubular device,
or a stent-like device.

28.  The implant according to Claim 25 or 26 comprising a suture, a flange, or a

tissue ingrowth surface to provide tissue fixation of said implant in said tract.
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changi ng configurations when delivered in the eye from
said apparatus. 25. An inplant for placenent in a

weun@iloadehy formed tissue tract in the eye bet re®stiws/015321

supr achoroi dal space and Schl enmmi s Canal, wherein said
i mpl ant mai ntains the space of said tissue tract and
provi des a path for aqueous hunor flow through said

t] L. 6. ' t | rent | o .
R N TR AN
stipnarhalle), dabalsdacae aNsy, tBRnAd (afioaor PRRMRSIc mMBEAIE! N

sai d inplant nmaintains the space of said’issue tract
add pr gﬁ? tarlant asgerdingde Clejoedler 2fuemmprisingw biodegrgfable or
S@iiogrotdgfgl%lﬁ?atérﬁaqm' 27. The inplant according to Claim
25 or conprising m crospheres, mcroparticles,

n3tr of Theirsplanetordingad Cifith TRbd 20@niprisd sy ad AAFbBEL material.
a_tubul ar ge ice, or a stent-like device. 28. The

i ! anf TERRY AntEeatie efbidpath foraqpeousdimmrarsif ag cxe from a first
W wa$ ot 'cO Emﬁng 'S?ﬁlléﬁuﬁ’g @aﬁ%ﬂttg ass%(;n%;p%aga%eway
nplant T h sai

provide tissue-fixation-of sairdi

t ccanaptris®p thElseprachpireidal spaco) tih methbd céinpiisingd or 26

conpri ses stainless steel, Li tini um titaniumalloy, .

cobal t ¥chr ofSTHPE gyricrogyrgirat took pmghsusgicplicgens site 1nto said first
§dde@lay; 30. The inplant according to Caim25 or 26

conprisi hg a bi odegr adabl e or bi oerodable material.

31. Th) i npadwatciag suid thohglong salddfimt (RSsagewap ta o dgxised isitg for
anti-fibroti terial.. 32 A nmethod for creating a

?ﬁ%HPa“?Pa? tg%peﬁa{fg lcﬁhWﬂ.rpaB’f’ an eye froma first

passaggway g seeod W RrhPiAd isel |t1%9@‘ﬁr§m§giﬁ&ﬁrs%§és§ageway

second passageway conprising the suprachoroi dal space,

tthsaidesepnd naesageveay;ng: a) inserting a microsurgical

t ool fc{om a sur i cal ta$1lce S site into said first

passage)vvay; 83 SWCP aid tool along said first

passaggway dlesifg Sed kireidabidcessfs@e. - formation of a
tissue tract for said fluid path; c) actuating said

1ol  t4 mebhad ©1r@atings flaidipatt for agernaus itahof pf a1t eye from a first

' S e - d enpvi ng _sai d
PASRARATY b8 38 P S RE MRS B ke LT BELRSp AR oy
metebied ffoon Sclilein’ nGagal bt tetnpaion chahbeamhe uthdi¢bipRing:
an eye froma first passageway of the eye conprising

the suracHBFaiRm:? migaseeicel ROkzerm acuEeieal agesapite into said first

passageway;,

b) advancing said tool along said first passageway to a desired site for
formation of a tissue tract for said fluid path;

c) actuating said tool to form said tissue tract from said first passageway
to said second passageway;

d) removing said tool and

e) closing said surgical access site.
34.  The method according to Claim 32 or 33 wherein the advancing of said tool
and the actuating of said tool to form said tract is directed by imaging.
35.  The method according to Claim 32 or 33 wherein said tool comprises a
flexible microcannula.
36.  The method according to Claim 32 or 33 further comprising placing a space-

maintaining material or implant within said tract.
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sel ected from Schl emmi s Canal or the anterior chanber,
the nmethod conprising: a) inserting a mcrosurgica

woawmls/1076em a surgi cal access site into said fi PeT/US2005/015321

passageway; b) advancing said tool along said first
passageway to a desired site for formation of a tissue
t3%ct Tl msthod abdondidg paCleim@R @@Buelidreig ssidisgadesmbintaining

forn13@§g tlssE !tract fromsaid first passageway to

SHpgrakeOgmTSES R Elgans po1dy) renoving said tool and e)
céan'hggnam@a&afcﬂﬁgc@ Claks 993 or 33 Wereaft ala' 1R Y rises a tube-
according to Claim32 or 33 wherein t advanci n
@&ﬂpnﬁﬁmhkndﬁﬂha actuating of said tooI to forn1sa|d

t dlre t ed The .net

PG o S i R TP me T § St

f 12k bbren tﬁﬁsﬁé ﬁfgﬁﬁﬂH'sarfa&Gto PSR dEBIshe FixaEsP6 Haltbiniant in said
Claim32 or 33 further conprising placing a
spagtemai ntai ning material or inplant within said

R S O B 2 BT gt i o

hydl adrathg oﬁ@h(ﬁ tooB peffoeme®s bdalag 00 tigied & fobmGhdtifleddsue
or 33 wherein said inplant conprises a tubelike or

Srasth fromysaidfast rassaggway toraid speprthpassesevieyivsigsacinglapysical
3.9k <3 Wherein said inplant a suture, a flange, or a
t1ssue |ngromﬁh surface to provide tissue fixation of
said inplant in said tract. 40. The nethod accordi ng

to Caim32 or 33 wherein the advancing of said too

and actuating of said tool is perfornmed a plurality of
times to formmultiple tissue tracts fromsaid first
passageway to said second passageway using a single
surgical access site.
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