BALLOON CANNULA SYSTEM FOR ACCESSI NG AND VI SUALI ZI NG
SPI NE AND RELATED METHODS CROSS- REFERENCE TO RELATED
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portion of the disc under fluoroscopic guidance, but without direct visualization. Several

treatments also attempt to reduce discogenic pain by injecting medicaments or by lysing
adhesions in the suspected injury area. However, these devices also provide little in the form of
tactile sensation for the surgeon or allow the surgeon to atraumatically manipulate surrounding
tissue. In general, these conventional systems rely on external visualization for the approach to

the disc and thus lack any sort of real time, on-board visualization capabilities.

[0003] Furthermore, accurately diagnosing back pain is often more challenging

than many people expect and often involves a combination of a thorough patient history and
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structure is a balloon or an expandable atraumatic element and may contain a material or marker
to enhance visualization of the structure using an imaging modality outside of the body. In
another embodiment, the device to be delivered is a monitor, a therapy delivery device, a

stimulation device or a pharmacological therapy device or, alternatively, the device comprises an
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[0007] One embodiment is directed to a balloon cannula device comprising a

multi-lumen elongated shaft, a balloon attached at its distal end of the shaft, wherein the
proximal end of the balloon and distal end of the balloon are attached to the outer surface of the

same elongated shaft, and wherein the balloon is constructed such that following inflation of the
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to enhance direct visualization. In another embodiment, the distal portion of the balloon catheter

includes at least one portion that is elastically deformable when inflated. In yet another

embodiment, at least one elastically deformable portion comprises polyurethane.
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device to create a working area, using the balloon
cannulzdewied ta coed T wotlonglaki wsmgah¢ hdtmpycannula device to deliver a therapy
device for treating intervertebral disc degeneration, and treating the disc degeneration. The
visualization system may be used in conjunction with the balloon cannula device or may be
integrated with the balloon cannula device. In some embodiments, the therapy device is a

nucleus decompression device configured to remove a portion of the nucleus, the annulus, or one

or more fragmented segments of the vertebral disc. In some embodiments, a therapy device
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cannul€ deied mes p@viderviaiat zdtoaknfogmédn Bomn.anAmdgd galerated by a sensor

vi sual j zation_device inserted into.the ball oon cannul a
located g the dirggt VIRBEAEN dGrich HemsAnRGHNEHH AR 2 erapfation fgyice
compr BN S!Sk et LA O AR PO, e
growthvhgoaloi gahbioatiatethecef. Inrsoseremtedboditaeint signteh@tion device is an

B TN A WO PTG I

The enSigl lefc@R@t n@f ®Wahhdrfl SlergPle ¢ QRANRIIVAR réEVE Bbat, fabiofrequency,
soire enbodi rents, the augnentati on device is an

cohererflsingd tinapheiga/light, mgrgravspeltragnunfior tigpid, thegmahjet energies to the

nuCleutenperature-controlled energy elenent, for exanple.

The energy elenent may be a thernmal energy device that

delivers resistive heat, radi of requency, coherent and

I nC PO NtIin hh@hér,entbodimsvayemethot lofggnckinyg dikd degederation in a

. thermal jet energies to the nucleus. [0014] In _another .

patient nghagdes ppdrducing gdialeen emnylaglsniss ipﬁﬁméﬁﬂ&dlﬁfég‘éﬁ‘éﬁll&@‘il%caPabﬂltY

into a gRidh B B REEHE R allob P CHEh AL BicE B ng SRR faformaion

providel tpotht belhoaf canivda slpving  digpl@rg thg neidveub@dshexoor atlarngbus with a

portiondo%\ﬁlect?alfjosoll rc]:gnn\{lilas (&Ieavlici:eztgtcire%?e Eil Qvt)r rngrga ztlriez?,nand assessing the condition of
targeted site. The balloon cannula device may comprise a material or marker to enhance
visualization of the structure using an imaging modality outside of the body. The method may
include receiving visualization information from an imaging modality outside of the body. The

imaging modality may comprise fluoroscopy and/or magnetic resonance imaging. The



provi ded by the balloon cannul a device, displacing the
nervous tissues or other tissues with a portion of the
whalbozm3cannul a device to create a worki ng arPRErl/Us29a8/074405

assessing the condition of targeted site. The ball oon

cannul a device may conprise a material or marker to

enhance vi sualization of the structure using an

i magi ng nodal ity outside of the body. The nethod may
visualizatioh uefermeteasi ishle piosidad iftoat droimdgafzonaratesl by afsewier tasated on the

Visualiéartrigg id@?icer:r.o ?ﬁflt ﬁglyoog %Eu’?ﬁu? edé)\}cicet nq 5’199 Yn‘&}u-lc_ilg% sierrlrsaog itf(g}g:ollecting
fodal Tty may. comprise fiuoroscopy and/or ‘magneti c

diagno§tRsdaeance i magi ng. Thevisualization information may be
provi ded from an i mage generated by a sensor |ocated
on the visualization device. The balloon cannul a

dev ¥ Shayjn ar(Ben aRIOgHBEY, Skih YRUeBENE e silpigrcbral disc may
includedzlt 3ARO&e fis ” the [aggﬂ- ﬁ]:vﬂ:é] a%gl)&?{:aéﬁgﬁqgkfﬁg 'ﬂﬁv % l‘ﬂntward—
for augnentlng tﬁe I ntervertebra i sC may |n8P 3e at
looking w_kubn angs Qiﬂs@btip,ugnﬁrdoactdpdmr_nddmhism heafirtmcﬂitqaonisagi'rmtjd)ra
capabi]?t?ee\é,l g@ﬁﬁ%ﬁﬁgggg@fr i&ﬁgﬁggﬁ%iﬁgﬁﬁg :ﬁiés%gllﬂg%ltgletlattiosn gfl:vsléealllsing the
balloonVdatH@hid@ dlck OThE R AR debdhfRssifdBheindSle 6t AR ebral disc may also
| ocating the at | east one disc augnentation device
include gt ikwgt ergeuskeiup despnuensignaledisei alallopheakivla deynce having a forward-
. d ressi.ng, t.h ucl eus,.of, an i.nt.ervertebral, disc
tooking FRARAERE AR bl tuaf bl Ge Aol PG Gl te&offor other
visuali£h€oh €evicé ahaliheebtsaTotdaotpydssiag Maviurgud of an intervertebral disc
) forwardl ooking balloon at its distal tip that permts
using thg badlopn ¢prnyda devigei on usi ng an endoscope or ot her
vi sual i zati on device, and instructions for
dec @SSl [ . 1SE
o [T sh A e R, SincBa i GYER LRl BletiiRfsc
degeneeativodinahedss inteodueingacballoon tammata degide pesmytérg dlecalisdilsation into a
. degeneration inclydes introducin bal | oon canpul a )
portion gl YR Pty § PR RRL el el Bl i tiind] gl gter with a
portionQff thdBal®Bh R BY/id it 4 §BHIRNaPRGRARLS P he balloon cannula
di spl acing the spinal colum nmatter with a portion of
device tchéelbyar 4 stonulegtiomelcetratievieriee for tegating entervewtebialgscategeneration. In

one or g{égﬁ‘h‘ﬁjﬁs th? glghgcgrn%?{slr %gg)agg%n%aégylgr%\éh%g g{agflji)g%ge}/e%rto 4 position within
the spindlcEMBI dsalyf B A& &iAGLMON BF h QRualiZAtiON ehe@hari®h Bo@ioned within
t he enbodi nents, the balloon cannul a device ma

be
the ballgpe pitila ¢ vaeep Jdiermashoduen Ao Ebidsg nieduciel Lielog cula device
. e,. X | . a

permi 0SSk P B0 P g US4 TG,
steeringréieltati oormyanalikalel ive lusidg visahliegios linfgrmatival froddeCBythevasualization

device permtting direct visualizatjon into a portion
mecharysmy diaplaging the fispirg 12 SRINY 553 Wik 2 BArteR o & Reflpos capfafypvice to

AUl . . . .‘ : ‘

e § LU LR A E T SHOLAR Y S icroc
device thrgplaang mgerydrecbrral siswels génerajoinn dlhe avisealimitibh nsecharisn osuch as an
endosc(o)ge, tnpag b%apllallc(f):g I’i]ntg ?}?entl)'lalll%og ga\llr{n% a (]ie%ice or may be integrally formed with the

balloon cannula device.

[0017] In another embodiment, a balloon cannula device for assessing a target site
within the body may include a multi-lumen elongated shaft and a balloon attached at a distal end

of the shaft, wherein the proximal end and distal end of the balloon are attached to the outer



create a working area, and using the balloon cannul a
device to deliver a stinulation electrode device for

WQ e@aneegy i ntervertebral disc degeneration. TheCT/US2008/074405
vi sual i zati on mechani sm such as an endoscope, may be
pl aced into the ball oon cannula device or may be
integrally formed with the ball oon cannul a devi ce.
[0017] In another enbodi nent, a balloon cannul a device

surfacefftheael gegnddchihali and m@@rens theallperhis wonﬁwtﬁ«‘d@yclnﬁyt following
l.ude unen a f bal | oon,.
1nﬂat10n S theﬁba dlooglﬂlé lc)ialsotoglls fo%agrrgifgl {)ﬁggsﬁ & {ea@: grkmlg slp%cee distally to the
viewing E@pleltf@bnlﬁtﬂde ainett ¢isshladationd of the balloon are
attached to the outersurface of the el ongated shaft
and rein the balloon is constructed such_ that

f ol |[%68ﬂ1 g [0 Angthericgrpodimenien badloop sannulhdevies fopyijuglizing a target
site wﬁlﬁ{w 95 d,PRKIRE 2 %&aﬁﬂ&ﬁo at¥P4 Ko &B@H edt @éa§t,t @deMutlns

e V|emnng SCOp ance rect |sua 1 zatl on.
pos1tlo{1@t)\&81]11nlth1e proginhe posinoheament gt leaisbtaiel lomen caswtabla fdteallomeng the

vi sualizing a target si n. body i ncl,ud
passag,SLRSPRP: 4t G TAHA & SHSQE M S Pt east one
lumen fsRERSHIE RNSwWRASH {2808 ttdpRhifl fnlQuMERY b RljecBBA b ARdications. In

wherein at |east one lunmen'is suitable for allow ng
some entbedmmmgble@ﬁt t\é@b@@@@mﬁy t@thSé@ch pitbin therdistal gnd, and at least one
of the leﬁ%snpeirgntg I1stu%l %aélo%l 8? ngﬁpg@tﬂlcnlélst ans}% ts grn %;e%{e}%l é?ec%cat ns A
balloor M&§ belARthed & an dljt&Ghiface &f theBidial @bﬂtl@ﬁ ®f tHeraﬁ@BiEcannula device,
enbodi nents, at |east two |unens may be positioned

and at Igpst i of Hie distaltpartiamef, thgh@lloym Rede deyies bRy bheonsietd such that
t
followiRE Ao 8 e AIB A, ¥ oogh AECEREGGhP B LB yRering cpace
distallyoteaharet diracteviblizdi@ndils bad oxaoitel ob mhd)émldeEmbﬁ?tls deweribed herein, the
cannul a device, and at | east part of the distal

balloonplé cengipcted of ﬁgfyggtlpa@sﬂblgéthﬂ@praeraléqﬂl@gntﬁwyﬂ)@ constructed of a
polym&%h?ér‘[ﬂﬁh%ﬁlﬁi@@lﬁ?@ﬁa Lol lowing inflation of the

[ oon, the ball'oon Is forward-1ooking to create a
wor ki ng space distally to enhance direct o
vi s @19 atlh emoth¢rrendredinaentnmbalooh calralleddyda fleepissalizing a target

site wi%& ygﬁ%aﬁgfug% 6]’[1 fng%t?(? %l}a?tg}%g](s% %ﬁ%@aﬁ%ﬁ%&%ﬁld a distal portion,
whereif @eSIrbxieta® for@ibon oMainy T sBFdre ldhedt BRS oft sﬁfﬂlumens being suitable
pol yur et hane. [0019] In anot her embodi nent, a bal | oon

for allopangthedagrags ekt f:@ndwgmﬁamdéqrn@”lgatwlarhgathrgugle o ohpad lumens

being sggg%f P&%ﬂog%{g}tﬁg g?ﬂﬁfép%??%}zﬁ)gu%ﬂlfs&ua nlgdjgr 2 %41&9 one of the

I on an erein the prox

said luiped bedp siablaifasinflatitn sfapaball@nl uitedik, of anid lomesafiod additional
lumens, belngH?U|tabIe for allow ng the passage of the

aspiratigh @b §Eigpe T ntiieghstl pardes pidhe baliqost iy Hevigh@ay Fortginghree

lumensI %%e Bel 5418 hﬁﬁklnts AR tﬂé’&o@%h&%n@f. tﬁ@ﬁln{éﬁsféla@@ ef@(;sc%pe and/or
erapeutlc |nstrune ts and/or aspiration, one of the
1rr1gat161aloaie lofi sed Santpais ibging uhd ahitlauﬁtmn ofrth¢ Anearfoothetapeutic instruments
and/or gsapllrlatqgr? an %ge 8P seai(? {umse%ls elng rﬁ?encsonftl(r)urlatfao%dolfthllnqgna %or additional
aspiration or irrigation. The balloon may be attached at its distal end of the balloon cannula
device, in such a way that one end of the balloon is attached at its distal end in an flipped

manner, with the internal surface of said balloon in contact with the catheter shaft distally, and

the outer surface of said balloon in contact with the same catheter shaft proximally. The distal



aspiration or irrigation. The distal portion of the
bal | oon cannul a device may contain three |unens, with
wWor@/0%963ni d | umens bei ng the continuation of P¢EUB2008674405
for the endoscope and/or irrigation, one of said
| umens being the continuation of the [unmen for
t herapeutic instrunents and/or aspiration, and one of
said | unmens being the continuation of [unmen for
portiongaf dhe {eymes mas b ¢cmstr@¢te<b suththatg‘alﬂcvmg iryffpsiop Hif ﬂt@drrallnaly the balloon
is able g) mf%uit%:e%%gg u‘ﬁfj] rgg 15:1 eﬁg%neslno%ea d kg e@%h%&f{)]rlvx? QL Il(f:o"i\(n}g as?ect The
use of @lyl@ehededheddfor e ﬁhﬂded@@ﬁl hificalar fosirppest orpiietureddmmay be
the internal surface of sald bal | oon in contact with
used diffiggengy st e cxpmplaryiesbedimgnts digloserkhaseine dn seme gmbogments, two

T Tt e L

constructed such that following inflation of the
16920d orin ohén embacﬂihmeon ai rsiniadndlbf ingasgvenyplrtah pedysdpy systdmrig provided,

radi al I on a .t he for rd- Io
comprig T TR B P POt B TSR €G! wires.a
proximBPEdd, & Wlsedl chd Sk (SRR iRgaRbRERAUER, arfiRflatidycHBndlSadeast one non-
differently fromthe exenplary enbodi ments di scl osed
mrculah@stémrnentIChamh@né atyoiahzatios chanpsl. oln semeexhmplensthertupulse shaft

d
may halve an ﬁ%ﬁg'r t(ﬂam er Pf fé% %%i gbr%lllfl ? ;n Igﬁlv aSIr TG %Ir e%&[ Eurt%er <],omprlse a

movabRNIEAKER AKaa k@Ml 1k St BYOMIdABR, cob@BPWirsd, ﬁ%oﬂsﬂlgl Bitlé¥ing the
shaft with a slotted flexion zone, at |east two

proximg| ¢ngaf|the @bnlar ehafiandes leagt apessipmad the mpvabledranter, asd@n inflatable
t £
oo AL Ry LUEARL LT SRSy o8l compine o e
sectionand pastwixsiugion zédricated podymmelchaihg, asgroeinex anguhasnt foltke tubular shaft
t ubul ar shaft may have an average dianeter of |ess

and a dip] ptageant &, e ﬁﬁ‘ﬁ“larﬁéaféy’%‘teé%l (5 SPREIPE REPVEED st Rre¥imal
attachnTERYY &R e AedeH AL QEhnRnk ﬁ&shz?ﬂx&pdl%néee ?I’ofn’ﬁ@l élld' tﬁiﬁ% oximal to the

control wires, a housing enclosing the proximal ehd of
distal enfief thelsbhfara d;kta]f andaha iatlistabtsthe dispd end ofthe frutiuftee shaft, an open-

novabl ctyator, and an jnfl atable
ended gl iy TEBApP7 P S BEAT Mot e By afiepd of the
inflatabT®bRIdoRl wREBH th bp&h-endealcdfthon@allb&N ARG has a length of at least 1 mm
post - extrusi on reoriented pol ymer chains, a proximal

and is iatcomehimegation ovithie laasitwodrrigsian chapmdlsand iasbaﬂit two non-circular
nt _to.the tubul ar shaft vvher t.h
1nstrung:n{ ahann F’haéld &bg)ﬁlo%na ttytln C nr%%lrl]lpicg%%{n }Nhhnhda ?aﬁs (pn ghangel of the

tubular&hhf@,&hlﬁ@ﬂh thaisflatabiedatosh Bisana®stamtiQy@yliA@dica flinflhat
is proximal to the distal end of the shaft, a distal

configuspfépn 3sia jubstantially torosdal peflagdsoafizwintion hatinga dissigtesthat is about
|
e SR i S SRR I, ORI B 0ty bRy LR o loon

lumen whéd &ie&inﬂlz&aﬁia bhlbwm,is wikreel to at leestapeunt-Ginae dvieasindre average

balloonlurrenhasalegthof t |eas mnm.and i s
diameter PR NgRd G dallegspme e?fF%%C@EY S teR SR 5% from the

umnﬂa?crdd:oﬂfl haast tch 0 uﬁﬁﬂsdcdo'hﬁ 1%{101'1 Q@J HIGR of G BA0EIbRnt Gmﬂm The
%on cavity in conmu |cat|on ith the inflation

mlmmai}yanm[lvecsﬁ)ittahendoscopy system may further comprise an endoscope with a shaft
having an average diameter of less than about 1 mm and configured for insertion into the
visualization channel. In some examples, the visualization channel may have a smaller cross-

sectional area than at least one instrument channel. The minimally invasive spinal endoscopy



tubul ar shaft, wherein the inflatable balloon has a
substantially cylindrical uninflated configuration and
wa2@azteant i al |y toroidal inflated configuratiPCI/H820081¢74405

a diameter that is about three to about six tines

greater than the |ongitudinal |ength of the open-ended

common bal l oon | unmen when the inflatable balloon is

inflated to at |east about 60 psi, wherein the average
Systemdmafr@wﬁurtbﬁr qameprsp @rpuedsaien, ¢ ghaton ap atraseeerishipath, a tissue debrider, a
ar asper %*r)z?%lzzﬁa tf%% ?%1%(% %nh%?us??bno(%gna& %?)/nf U.LII'? aFOI’ 1 Sréll“tnofnl 1%%0 actj least one
umUuthE&ﬁMh@JOf at | east about 60 psi. The n1n|nally

i nvasi ve spinal endoscopy system nmay further conprise

an endoscope with a shaft having an average di aneter

of (U]t faAnofhey mbpdimei R BUHMRRY HEdsive ACYiFk iy tpin a body is
prov1dé(f] E@mfnhﬁn h%hdh %@Hif Qé}nngxhﬁﬂgggroxhﬂa Hea @?éél[rprlldsﬁ firkth&men

Vi sua |za I on channel a sna
therebetwerss st dn miflatiomhesent Mmmﬂhmhbtmml@rlm&t aruirBation chamber in

channel |1y invasive spin endosco ys st em
commiggg0g 33t PYIaROR B € ahang A B aerod ARG B e il end.
ballood I¥eA TGEetS 88AMR is h EJrBRHGCARRI WIS he fACALASR ST the@ubular body.
coagul ation probe, and an infusion cannula configured

The préxamal egleaftthomilatably m@mb@amy sproking taithe tistallead péthe tubular body
and the[ocgsqglléél af:nl?lgatagle g%gnre t i rdél%tla atg C‘ihe %(S)tﬁ‘lp?nds%it e t%bular body.

The inflddfHié afentb@fimasz QR¥Bhasd NBasR uRELPEntEd c@ifiBuratiotiafd ah e@pwlded
a first lunen therebetween, and an inflation | unen,

configuspiépnant herinflatabls Ineerphsiivuy briconfigyred i tegrn @ﬁwséﬁ theverexpanded
conflglﬁgﬁﬂj\ghﬁa&eéf%%%ﬁ&g tﬁeh&lphl?(Ied%%hH%ngng 3[(1 r&aralples the inflatable

ox1 mal
membeld @dyaomplrivere blab(hadéllyei‘ﬂfehmemntérmtmtlﬁdlln] aa @nnwadqmlymmC material

with the first |unmen of the_tubular body. The proxi mal
with pesheptgpsiqngoriFechplimer Fhakse T hrays e Mg saafersd s that the

averagcgh%ts Blechbth] Qfeald?end slépéﬂ(?ﬁm{%ﬁ @Kaxg%ég 15§ fhafl 1§tp%1rceﬁﬂgat\9£en the

he |1 nfl at abl e menber to the distal end
unexpanﬂed: ¢rafigutibaand dxé)pxpﬂ'rlrded |cn1ﬁﬂ1gtra:bine Trerdeeice meay addosforther

ve a n ed conf| i,0 e
comprigeih e BE PTG PP D e R S PYa: hety
whereih thels@EsHdNueW& | cbhfnihi@XBARABANS BRIdAUnALA 8NtheREMtable member.

defl ated fromthe expanded configuration. In sone

The firghdamph gwy atshdiavai hen-abt@andaper Inmestainotqsribieeabodiments, the
tubularti)oﬁx If al l (Ojl’g’ll relg]ets %? leas t(ﬁl@' h ctlonC l 1}Jed2|1nrgiga ﬁer;uoeﬁ( }télguiil defihe first lumen
ﬁEfIC materi a ext usi on reori

of the tﬁ@&lyﬂlﬁfdymﬁmﬂﬁes al ﬁﬁt Séfﬁlﬁﬁmlﬂﬂlje feeoRdDNiied T €tk @b@lar bdBtmay
the average cross-sectional area of the second | unen

comprig pryesd el pramnd shgprst eantrabetinachthe KeconA expem @&ig are located
general?i}g Vﬂlt){ég Y #gait/lk gPré)gﬁ@ lgﬁtoecﬁg ﬂ@ﬂgﬁ' &919 bt gy rt%dh{ﬂ!bodgh Fhe inflatable

er conp e a secon
membeld el ayedso dol’r@rﬁé axérphlal enage. ahdsotrrhiefudh&t anhbeelivderat, thdéistance

t ubul ar. erejn the second lunmen.is.i
betweep ShaRrAKiEA %ﬁ% %% bl me Shaf}dl}ﬁ%ﬁ%&?fl e?fh@fn the tybylarhody may be

about tHRERBLes to about seven times greater than a distance between the distal end of the
inflatable member and the distal end of the tubular body, but in other embodiments, may be
about four times to about six times greater than a distance between the distal end of the inflatable
member and the distal end of the tubular body. The device may also comprise a cannula with a

distally extending inflatable member with a through lumen, wherein the inflatable member is

10



The first lumen may al so have a non-circul ar shape. In
certain steerabl e enbodi nents, the tubul ar body
wo eoovlezae3conpri ses at | east one defl ecti on wi rBCHOBS2088/074405
flexion plane. The first lumen of the tubul ar body
conprises a first central axis, the second | unen of
the tubul ar body nay conprise a second central axis,
and the first central axis and the second central axis
sealed torthe Fywaadd vgeneand lapynfiation gpressye ghat Jgast peeitid@ushor eeen at least
dmut&pe fl exi on plane of the tubular body. The inflatable
)er may al so conprise a toroidal shape. In sone
further enbodi ments, the distance between the proxi mal
end [@022] hén bmé ér&b@ﬁhﬁnﬂe idixefor parforinivey dinsdi@hl }ﬁﬁd:dﬁfe rhl%ﬁbe
. tubul ar body be about three tinmes to about sev
provideq, grapitiag éan ?Pn%{’ftﬁ”b& privauBdrnerand hdist §F?§T€n@ﬁa inflatable
t
e g B A ot e CAoaT Ry By mserion
througH ﬁnlﬂrcannuh? Snd: mtcatthe tlirosghxluimemsd tlgsr disthlby eXthlaxhngmﬂaElbmember. The

the distal end of t fl atabl.e memher an
kit may 0 Qe L OTRie oh <PRECPLEAE 5 g InSHEOR BYY D8 Graghla.
al so conprise a cannula wth a distally extending
i nf I[mmgl &n ARSh& enYWddimént! e fbﬂkﬁﬁl&naﬂ@ﬁi&@dl%lﬁ Recessing a
i nfl at abl e menber i ssealed to the cannula to w thstand
body siggnisiprgvidad, epmprEBg proiding afububig bpdypéthangflgsahle mgmber located at

a distal’e %g r(])tf aie tuglﬁglt l?o ok 59(91’1191%1&% dlgtgﬁi f21]0m tgu aﬁ?al %H@ gfjfhg%%ular body,

whereif fteMhfigable emmrelr ﬁamcc&nmaﬂ Mithén, @ ﬁﬁéﬁ}ﬁhd’@i ca)nﬁgimubla and an
lumen_ and. a distally extending inflatable nmenber wit
expandsd metﬁy@ﬁlqnuwé?rﬂnaﬁw t5bylat badypwaid; arqievasepBRarectels I@é‘ body,

ot r |
oo GER 0 B PR, A, SRR M, 4
the nonmsbldar tafigee sikd fromlye @bslar bodyt zhmlrthmugb rthe eoramoe hatoscoftbe distally
confi ed for insertion |nto t he caﬂnula gooz o In

protrucoaRb Erimmbste ¢ methad idealr o PPHRT HEPIPY TR ive Ry

endosc8pi€ %@%b@ &t@tﬂ%‘%ﬁl%lﬁl Byl The %ﬁ’&fds@@ﬂc d@ﬁ@fn‘ ?'of‘ Qlay not be inserted into
provi ding a tubular bdody with an inflatab

the thr¢1@bétugdn af tha inflatabd¢ memdpen The meethasdbmhnalsdowiuds nldvancmg the distal

di.n om t he .di st al d of the .t bula
end of B SUAGBRTRTiRa enr STSE 1RERE Wt SPrebiiftidu
dlsplaciﬂ-grfﬁé‘ nelﬁrﬁll dtnexRaReRdhe Ao-hairhrduveréiin dihe exMPansle hember, and/or
configurati on, |nsert|n§ﬂthe tubul ar body toward a

orientinghe gamewndrmen phde infiatele membebwith thayianaydseigar teget site.
|nflatable menber to the expanded configuration while

SI t 6@4@0%{ nétfid & \é}b};dﬂjgéxéyz{‘&e%lﬁﬁ o@ﬁﬁnﬁﬁéﬁﬁhgr rﬁe@ﬁ&%omponent is

e tub t hr oug
prov1déd,l mnpnimg pevitlisg afilsy tybubtrbody ngmprfih@d @b:lxﬁnmleimﬁahd a distal end,

prov1d1§ﬁ gég tEbngr\}io léscgﬁ}?)gtsélg g%lpla%mgggﬁp({) Ia ggstai %ﬁé Eutlcli Qn 1ntermed1ate

sectloneméf@l‘%w&gérp aféﬁ:\fﬁﬂ‘gethggy x@rﬁalr@ﬁﬁ o@@ﬁe Q@oﬂdﬁﬁﬁltalego n'g% q ffrﬂ%ttachment
hrough Tunmen of the inflatable menbe

site pr(allrad tp e distel eandvedrties gt tubeladbsdyatvhile posmomng the dlstal end of the
second tubular body distal to the distal end of the first tubular body, and attaching the distal end
of the second tubular body to the first tubular body so that at least a portion of the intermediate
section of the second tubular body is distal to the distal end of the first tubular body. In some
embodiments, the second tubular body may be cylindrical and/or may be an extruded tubular

body. In some examples, the method may further comprise pressurizing the second tubular body
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end of the tubular body toward a neural structure in
contact with a non-neural structure, displacing the
WmmewomkIese ruct ure fromthe non-neural structurBCUEBI998/074405

the inflatable nenber, and/or orienting the common
| umen of the inflatable menber with the non-vascul ar
target site. [0024] In another enbodi nent, a nethod of
manuf acturing a nedi cal conponent is prOV|ded

while thorggpnd fubglap g@df}r Wihgefed (4.8.rtg @ teroparptare God iﬁaéblrwrdegrmg Fa which

may beﬁrogowe {)%g%{)ql gﬁ%%cgtllc?] gl%glag rgggl(sf Q]fl theéggon% ét%k?tﬁgrrbodﬁ &

pressurgded. &othBi @taﬁqﬂésaﬂe se&miditatul i teyd betw&eiﬁsereﬂﬁﬂ@ hithigd tubular
t he proxinmal end of the second tubular body at a first

body beforeprrinsfizingithesesprskiuhular bedy: Ha sems ingtansed ﬂerprpﬁlénal end and the

distal CEE éﬂstshg ngébgt'd%%ﬁ@q}/ Wﬁﬁgﬁle 'tc?gfe? stttgﬁj lﬁ)td %W]t?tstgfld an

inflationtpeeskue $ff at hﬂh)ﬂlllah@utblﬁcjyt wahbhtatgnafamnn@pnﬂaeom pfthalse@md tubular
of the second  tybul to the first ul ar body
body 151 AL AtbY L TE% AicHeB oft H%dtswt &r %\ﬁeéogg etqautﬂt body
may OCQ{II' bet6re 2R %ﬁ@tdat{agllﬁﬁ ﬂ{e ﬁ@gﬁ‘na'l Sndlbstha |secjoﬁd fttnﬁlla(}'b%glf‘l end
of the first tubul . I'n sonme enbodi nent s
second tubul ar body nay be cylindrical and/or may be
an 84250 dehotheb atnbr)dlbmycompﬂ®® renaghcahiiolr ersatinghatenertabidl disc

degeneg%ﬁy WA |S%1%%’h‘§onig%1§§{§n 01 eeS% dtg%%@ b:!ﬂ?qbs 2:%@131 z(xtggvkice ﬁavnég direct
visuali£8iGR AFHbUIS i16th af}fortﬁ(ﬁﬁﬁta slgil& ertie %ﬂqel%)attoMtaﬁqbum&y chate a forward
foll owed by cooling the second tubul ar body while the
lookingseapabidity iehanceydplizatiopapd displagergent|of tistugs rand iatrqsiueing a
oera SRS A Ln RO T PSR AILP, Bl Uy o
may havedwariéty of oomfigunsticanciasindingeo pordigummionahat pasvddd teuctural support

di stal end of. the second tubul ar bod naa/be sealed to
to a dise ganylpy gt the shaF-4hossdbRF o Sl £ i arpul K 3T tomgfat add or remove

additioRf16SaM 8 (QfheHucleGast about 40 psi wi thout significant
separation of the second tubular body fromthe first

tubul ar body. The attachnent of the distal end of the
sec 6026{ ububkeme bmbydimyt ecugthodief teatingrintgftastebral disc degeneration

) attachi t he rOXI end. of .t he second.fubul,ar. body.

in a spif GBS Podintn SoRaRS T inh B bt Bet SORar s Fopg infOdtting o

balloort ¢a@abliaigvic he¥iMe iire vadualiiasien dﬁﬂg&&fn@lﬂt@ B pbRioA o hdine,
whi ch may invol ve introducing al  oon cannul a devi ce

inflatingdheq bajlogh camula/fosuiete & farwvard 1@9}@@5 icrpabylity ke enhangryyispaligation and
dlsplac?%tle\?tva or%g %]J%’S 15{}8311%5{&2% 1]I P? dQ\?!:e tﬂbﬁﬁ)‘gﬂ%lal?nulz? d&rlfeat'b%regt disc

okl ng ca ance visua
degeneeamndzhﬁiateﬁaﬁgfﬁmdmfdetgetsesat&m and i ntroducing a therapy
device into the balloon cannul a device to treat di sc
The t herapy devic have vari et

deg tion. of

cont 0T ot BhRENeT RAGTHE:  BEBR FPigURane G paoral dise
degenePto% 'n‘ija%r é}t‘ﬁb iR duSip BQ)raflo&Pca"i‘mglaS(ﬁVﬁQ 'ﬂh’%Hg dﬁgcttvlfk%ahzatlon

SpI ne, tho that can“seal a torn annul us
capabilitdiste atrleatioraefdhospine Ftesngtitailosratanmalaaley ik te @ptmeon adjacent
an oute’ lsjtclzrlfz?clszso'f the disc or nervous tissues using visualization information provided by the
balloon cannula device, displacing the nervous tissues or other tissues with a portion of the
balloon cannula device to create a working area, using the balloon cannula device to deliver a

therapy device for treating intervertebral disc degeneration, and treating the disc degeneration.

The therapy device may be a nucleus decompression device to remove a portion of the nucleus,
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[0026] In sone enbodi nent, a nethod for treating
intervertebral disc degeneration in a spine of a body
WOoreapo0zaspy i se maki ng an i ncision into a skin oOPCT/Kg82008/074405
body, introducing a balloon cannul a devi ce havi ng
direct visualization conponent into a portion of the
spine, inflating the balloon cannula to create a
forward | ooki ng capability to enhance visualization
annulug g frdpmpntad eeamantn or & thesapygleviogshoaktse pagtiether pyucleus or annulus,
for exagﬁpYe ﬁ@?g{ﬁl%}] Q@e tlhgrapy r}Qé" }n‘%y %e%#%?dedg?erturé%g w1t? ecballoon cannula
device [ @ﬂaa%]leﬂt f &féQﬁJ&&feg@ﬁ@&lwnﬁﬁﬁl}t corﬂpﬁ@tr&ﬁ!ﬁrlﬁg)ﬁ hérhfa&idl &g, supporting
|ntervertebral di sc degenerati on nmay conprise
a damaged gdps; ?f‘g 152 BRPIBG. A4HAY MAtial PrEmeNiigTataiilevith respect to the
nucleud blsalﬁ?lhlué Qﬁzﬁﬁil%rg Ant ||r1]<ia% Cf:astﬂl(a{utré thhgfbaltl&)% csaﬂhlﬂg device.
steering the balloo canm vice to a position
adj acent an outer surface of the disc or nervous
ti ssues usi NBRIEE DAISCRAPTEON O THEIDR AW INGY i ded by
the bal  oon cannul a device, displacing t he nervous

tis or.other .tis ues of.th al.l.oon .

canim] dEVELEPEOR P! elr%or | Ql» e@”oﬁlﬂ t*’?}ﬁ% description
when r&a1 ih @BAjuBANIHI A BRVHCEEMpAh yifY drM@fng@ 1theE@PplastlRN itle, dcBdrding to

treating intervertebral disc degeneration, and
commanrpsagticagthe Narielsdeatdisy eh élealrll\wngs Mg of Fay apybejevicels. g the
contrar th?ﬁﬂ}fgds? e Sgﬁ%%%i) ¥es N ) l?reearﬁyﬁﬁn@n&\égn(?edpoqrrgdu%gd for
clarity.t nerualpy irt@¥ idesvia gy arﬂlﬂﬁe fa11p@irg f@gm@;f t he nucl eus or

annulus for exanple. Mre than one therapy device may

avi ded_or . used with the alloon cannul a devi ce.

Tr eill‘l?é?lu FE- 1 hre RATsRecesgunw h pibgHosrsanaplgey e wherein the
ballood B&ichi N9 a herni ated di sc, supporting a damaged

annul us, sealing an annulus, addi ng nmaterial or

renoving material with respect to the nucleus or

annl0Q9] dhQ/ dis eepgyenediivggvian of r plstd alok teonsafithe balloen ghnnula

. _the ball cannu evi ce. BRI EF DESCRI PTI ON OF THE
deVlce’ﬂg}le Olfaglﬁ% Sl’llh%teg'nventi on is best understood from
the follow ng detail ed description when read in

conjie0ddy i BIGYS idn pdrepedbGOPRY ian gltchhatengsw of thel distal portion of
enphaslzed that, according to common practice, the

the ballpgp ices!lF ¢3iG§r es of the drawi ngs may or may not be
to-scale. On the contrary, the dinensions of the

var i 60& f %uﬁ &S dBY- Q@tl&{alp 'vfe%f‘ thé’ bﬁmqg %gto%ed condition

reduced for clarity. Included in the draw ngs are the
(uninflftedl). owi ng figures: [0029] FIG. lis a per spective view
of a balloon cannul a device, wherein the balloon

1B 0 el SpRsepuoy SieReariRS Falosg i b 3eb Rhedisqngition

(inflatehe bal l oon is inflated.

[0034] FIG. 6 is a cross-sectional view of a balloon formed in the deployed

condition.

[0035] FIG. 7 is a cross-sectional view of the balloon (inflated) attached to the
shaft of the balloon cannula device. One end of the balloon is attached at its distal end in a

flipped manner, such that the internal surface of the balloon is in contact with the catheter shaft
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[0031] FIG 3 is a perspective view of an alternative
view of the distal portion of the balloon cannul a
wW@l2009029639 0032] FIG 4 is a cross-sectional vieRoI/os200$1¢74405

bal l oon in a stowed condition (uninflated). [0033]
FIG 5 is a cross-sectional view of the balloon in a
depl oyed condition (inflated). [0034] FIG 6 is a
cross-sectional view of a balloon formed in the

distallyd eyl gy @ttes owidaceiod the badlogs s iplcontagt wish Hespas satbeter shafal

proxim\éy}gw of the balloon (inflated) attached to the shaft

of "t he bal |l oon cannul a device. One end of the ball oon
is attached at its distal end in a flipped manner,
suclpoIsqt RGeS isd @bsradecsoradl aizey @fa mbki-laleh@@frudisn foi a disc
contact with the catheter shaftdistally, and the outer

augmedatigndpplightidthe pal l oon is in contact with the sane
catheter shaft proximally. [0036] FIG 8 is a

Cr 0$6037¢ CtHIGNR s VéBW-QEtidhalVelw of MRBR-Btch ésirRod R adhermal
di sC augnentation application. [0037] FIG 9 is a

denervgtrapsappiediononal view of a nmulti-lunmen extrusion for a
t hermal denervation application. [0038] FIG 10 is a

Cross:sectianal . vi ew of a lti-l.umen.extrusion.for a )
et LUERTe Fir Duisey O ik VRt gBepfrglbiqler 3 slective
nervetﬁz@uﬂ;a]g BeAio@. cr oss- sectional views of one enbodi nent

of a balloon cannula tip with a non-expandabl e di st al
segnent, before and after inflation, respectively.

[ 004139 EEGS1 bl and [ b pregressepeicnal Wews Phavg %‘P%U\%le%tf()f a
balloorfa&ﬂh{l]ﬁ rtigﬁ\gg‘g? g&g—igéqaglﬁalﬁe Q%ul 9&?%@?,%%@ ag& gf%t%i‘ ei%lﬁatﬁ)n,

non- exp segnent, ore an
respectivefy.at i on, respectively. [0041] FIG 13 is a
cross-sectional view of a cannula tip with a

2 8 E lﬁg@?g (li‘ig% _eh%%l?(# %}al%fctr%ﬁése gq%é}f}fﬁ‘glé]gf w%ghérsem%odiment of a
balloorSFHAREa TBNYitIPA ndn-BRpdn@Mle AR Yé@nde Wedte and after inflation,

respectively.

[0041] FIG. 13 is a cross-sectional view of a cannula tip with a non-expandable

atraumatic tip.

[0042] FIG. 14 is a schematic cut-away view of the housing of one embodiment of

a balloon cannula device.

[0043] FIGS. 15A to 15C are detailed views of various embodiments of a cannula

device with a steering mechanism.
[0044] FIG. 16 depicts one embodiment of a flex region of a cannula device.

[0045] FIG. 17A depicts another embodiment of a flex region of a cannula device;

FIG. 17B is a detailed schematic view of a flex region during flexion.

[0046] FIG. 18 depicts another embodiment of a flex region of a cannula device.
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[0043] FIGS. 15A to 15C are detailed views of various

enbodi nents of a cannula device with a steering
wore@bariedm [0044] FIG 16 depicts one enbodi nRCE/UST008(074405

flex region of a cannula device. [0045] FIG 17A

depi cts anot her enbodinent of a flex region of a

cannul a device; FIG 17B is a detailed schematic view

of a flex region during flexion. [0046] FIG 18

depil@Q49] arF@Gg el9 A atyb Hy Breigtscdmaticf qregs-seelggnoehvies &f a balloon
cannul§ fpvri]gel \%ltﬁi?l\l/ bicE: icp egn%acol:l %Sa é‘ gtpz‘ll a a%l%)lc?’e Igoesi 1so(f‘1hFes etcltigf ly.

C o e WL GRECVTENE"BF TR BRI SN & LN RO TaPH R

an inserted endoscope in a neutral and a fl exed

posi[0048h, RI@SPEBta s¢Rératid 10P#SIntdtldm of Die Embadisehestd fubular shaft

representation of one embodi nent of a tubul ar _shaft of
of a cappuladtigean A el Rorition fagin ¥iriqys SiekebRPsiinnsivithimp peiing plane

depictbd §%8 Shikgns Wi thin a bending plane (depicted with
(depic dagvﬁteglaf}lgnegg [0049] FIG 2 1 is a schematic
representati on of one enbodi nent of a cannul a device
wi t 10048 ditannlelss: schermaicedpbonaica qfloanempedipentiditatamnula

. to bendi n | ane, qf the cannul a,.devi ce. 050] FI GS.
device 3Ty RENH ol Song PuREPEPB AR ehdre Pk e cannula
deviceone enbodi nent of a ball oon cannula device with an
endoscopi ¢ coupling port, respectively [0051] FIG 23
is a cut-avvag vi ew of the balloon cannula device of

FI GIOOPR] Wil G5 e andt &k é@tclél&a%_y F%Si%_%lﬁ}/fﬁjfo:%‘éﬁw of one
embodg i e SuBensita" Bor 2k Gief 0P stbBtefbn Rty

side el evational view of another enbodi nent of a
bal [@03] c &iGu2Ais o @OaHhy Fle@ of2be bdlmnsahaiatiedcsofddG. 14 with
cut-a vi ew of ope approach to the vertebrae. [0055]
tubes C?‘?I@Ctﬁgggﬂ? bWttt i ¢ superior cut-away view of one
approach to the vertebrae. [0056] FIG 28 is an
| songys2] ¢ FIGe Rfa fodBRkiofNRAL) BB baflosh &ahha@Rvice of FIG. 23.
cannul a device with a conical balloon. [0057] FIG 29
IS a cross-sectional view of another enbodi nent of a
bal [¥59] c &HAUt-BisdeNdcdevatigngglevrpznagigeriegibgdiment of a balloon
cannul€’ ossl-secti onal view of an enbodi nment of a ball oon
cannul a

[0054] FIG. 26 is a schematic side cut-away view of one approach to the vertebrae.

[0055] FIG. 27 is a schematic superior cut-away view of one approach to the

vertebrae.

[0056] FIG. 28 is an isometric view of another embodiment of a balloon cannula

device with a conical balloon.

[0057] FIG. 29 is a cross-sectional view of another embodiment of a balloon

cannula device.

[0058] FIG. 30 is a cross-sectional view of an embodiment of a balloon cannula

device comprising multiple balloons.
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devi ce conprising nmultiple balloons. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON [ 0059] Conventi onal
waermpere3nften rely on external visualization BCEYOS2088/074405

fluoroscopy and CT scanning for the approach to the

di sc, and thus lack any sort of real tinme, on board

visualization capabilities. Al so, existing devices

provide little in the formof tactile sensation for

t he sur geoPEINILED RESCRIFDWN & Bk JNyENIJON

atraunatlcally mani pul ate surrounding tissue. [0060]

Ther r8 ]

t oot T e SRR orh Sk cfen L o GRleFRL VELIDH KEnag
fluorosddROMASET e¢anhi@geor the hﬁplﬁ)ﬁxth’\t@ ths ding, agt tiestlack any sort of real time, on-

visualization while mnim zing damage to surroundi

board vispafigatorgaprailiticst yhled existing ﬂ%\@%ﬁé&rwﬁ%b@e iy the fegm gf F thetile
sensatl&?ﬁﬁlt éjé'urgeoﬁ%tnﬁgg RPA] We(‘sﬁf]gt?gﬁ'&o thelu%calfﬁlﬁﬁﬁl{pﬁla?cnsurroundmg
ect enter the epi space o0 I ent
tissue. clear an area within the space to enhance
vi suali zati on and use the visualization capability to

o RRE A8 Ebec ARonpRY Aot i ALY quyps and systems

that prd&n@iaet'hé Q:ﬁ}ﬂi@ﬂﬁ?@o ARPHRE oatdirthd {pifiesRCdirdc@vishization while
follow ng Detail ed Description, when considered in

minimigimgjdamees trsuiionnding @n%t@@mﬁ) sRiAHgs Mdtitisvrys  Therrois 2]so a need fora
{ I t
methocia: AI}%@IV%CSEIQ% gdnlﬁ\@?a%h \}é%l%lg & e&ﬁeeﬁﬁy %Etep & ?ﬂiﬁ?ﬁ E?c% of 91 patient,
clear ait bleblwathirsthafkspackQ2 exhdnbe &ispaltiombndEmnd tﬂ@ﬁsﬁlﬁat@orﬂcte@ah&ﬂlty to
end 106. The proxi mal end of the shaft 102 may be
diagnoggsanddreat &g dsctiWuBhe or nore ports 108, 110, 112, and
114, and the distal end 106 may be coupled to a distal
ex pmg qh@%ﬁ%%ﬁrménﬁc(hlgﬁbﬁg h@fé'in et bé fn%}é cqgarf f8rstood and
i nfl'atabl e ball oon 116. The balloon 116 nay used to
apprecigtedatiéh xeopdct rgths pelbeyingl Dsswed D@Bcrtperborwh@r cqmandmpdlimt@ljunction
surroundlngtglssue structure, or anatom cal features,

with the gecompapying Digglgsa| | gon 116 may al so be used to
provi de a forward-|ooking or forward-separating

f eafopa2] f FIGE hetEnNaesk@@ent e v bfsiel cnedodiMé i bR h bdoon cannula
targeted sites. The atraumatic separation of the

device $09. vdueloimay cempiiea uitubylar phsvs tFewish d oxxdpal avdyl Oft gad e désal end
f f
106. Tiﬁggrogﬂgéleqnﬁﬁ)rf%esWEﬁ 02 AL Qo%ﬂa‘?é(f‘\gl Rbhy'G! HBES opo?tquS 110, 112,

ocus O € endoscope

and 114,084 tHeldistalldnd, 1%ﬁda§ﬂ.ﬂe4€cﬁ@}edb6 aQi(i)slﬁzﬂle@pz[rﬂdbl%QﬁerﬂhiQt ia€luding but not
arle%ﬁﬁif usages, ut not limted to
limited;tq pp &1fhatds ballogy el/léu Eb? Bﬂl%)ﬁl klﬁmlwsbectrse%& gEtg Working space,

dissect OP ﬁgf'rbhg %tP Iéﬂc':aﬁg%val‘:t‘%: selﬁ'fou%?{?lgﬁs%%e? gtg?d?g? P(%ﬁd%ﬁf?)ﬁﬁ%aq features, for
examp]lenﬂlhalball)d)cm Bl thoyom sd bysednd pfavide nfoew biddnpkiegow fdrward-separating
feature for the endoscope to effectively visualize targeted sites. The atraumatic separation of the
surrounding structures from the endoscope may increase the angle of view of the surrounding
structures and may also improve the focus of the endoscope. Ports 108, 110, 112, and 114 may
be configured for any of a variety of usages, including but not limited to
infusion/drainage/suction of fluids or materials, insertion/removal or supporting an endoscope or

fiber-optic device, inflation/deflation of the inflatable balloon 116, and for insertion/removal or

support of other instruments or tools. An optional housing 118 or a handle structure may also be
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support of other instrunents or tools. An optiona

housing 118 or a handle structure may al so beprovi ded
wa@eoowazdepy oxi mal end 104 of the shaft 102. TheP¢ibuS1008/074405

118 may facilitate mani pul ati on of the balloon cannul a

device by the user, in addition to optionally

supporting the ports 108, 110, 112, and 114 and an

opti onal steerina%nechanlsn1120 or steering assenbly

providephas thg @eximﬁé ene ¢Orhal ©ashatoldaysehowaing g maefcfa@htatﬁgmampulatlon

of the aﬁ%oﬁ) nul uc}egf?cteéat %ﬁ’sr?ire,gl gg gllmg ?eépQ}(a()rI]lQ]g)l(J %Jilpp%rtu{gﬁthe ports 108, 110,

112, andCitldah@an ©pAPTal Sesriy hetihist? R2(psake@eih | ﬁ@efﬂbl)}m THesteering
housi ng 120, but in other enbodi nents, any

mecharjgiplgp ynadfbeare%rualiléﬁeé uwaﬁ OBR %m@rﬁ @é&iwrﬁ‘m@d@ﬁdh%h%rng 118. In

the pa esc:rﬁl?lg%gl1 |%{téitregl%%eg?£g a|I %:tl%a\?\?r%ﬁé@glg?%e S afp rojecting from

thehmﬁﬁ@]db MhenbﬁkfanhmhammmjamdﬁmHQEeQOﬂanmgunmmhwﬁepEWﬁwd
npre wor ki ng channels. In FIG the shaft 102 is
These g {BarQMAPEHLY f e OEKRANFaNEulY QBVIC@&%O arg gsegd fmgieater detail
below.t€rmnate at the distal end 106 of the shaft 102. One
or nore channels may have a | ongitudinal |ength that

substantially spans the length of the tubular shaft
1 02 [0063 dihiaehafe hGheoicthe bnléqonhavmﬂa dpepgl 00 mhp incdydetanger more

worklngﬁ aIH1ePsu %é(ﬁg?f%%s]hoé 10@ gfﬂ%%/t%cti ewgﬂr%%elaegl’%l?fé tl%l #8 and 130
that terfitadté atliBe dsQIBhd SOEF Be shsm‘ 102t iowY slehbddtch@ihehanelve a

132 which ends proximal to the distal end 106 of the
longitudyaf length 2hat splptansinllp spans e lenpeth oh thedhbulpeshipfifl03+ hus gther channels

[ 1 i.catian .
may bR IR Bk EPudh (e W02 o T AR 8oy o o disal
end 10®aFbrosampsy FIG. 1&&piaf tHehbafoaD?2 oanprisitg hrmuﬁ]ramvm/deﬂhtimyl channel

bal | oon channel /cavity o en|2§%134 Ot her enpodi nent

132 whigyends pepyimal g thedisrl g1d Hog &bg daftdfsnud Bry Bniitfiap sontrol the
mﬂatloga'ﬂg Eieﬁzﬁﬁﬂﬂﬁltﬁ’e 5@%03'1?@ @%m‘rﬁﬁﬁjcatlt)ﬁ Bet@&?&@ﬂ'ﬁleeinﬂﬁtﬁbn/deﬂatlon

control bending or other novenents of the cannul a
channetl €32 gl thOhallam capite 1 §hahthe Ibsllcvrmyl Iooppravededdyl adgpélp
channcfii e | 2 O RE S w TR R® SHTGF e s T g %fe%tr:r number of
channef}l Q@tﬁémtahﬁﬂléenﬂa&' BIsb Bk AN&, $HakhMBleTR &ntidl Bendldy FOMer movements
enbodi ments, the shaft may conprise a rigid or
of the cgamila dpgrdl One er Iinate chipumels map comprisavblosiérmspostingntgyfacilitate
shdlng oF qpr% rl}lrélgntf% V{l h1n hﬁ Shanne d?lrl(ltla %&gﬁ%g E:Irlg)é arlnxafl!il y oﬁ gi%compatible
1ubr1c1o’hi§2:o@tfmgt ﬂﬁ@tehhllb u Hrﬁforﬁfh@tﬁbocﬁﬁ}@ntﬁ&he blgaft iag 6EMpPiAdeCAlti i@ dr semi-rigid
with one or nore ports 108, 110, 112 and 114. In the
materiabrg i oBe crafqsiiments May Engwisep flexitde magsriabyanpl e, one
of the channels 128 of the balloon cannul a device 100
I's '[?})69? n@&lﬁ‘@h{iﬂgle% b2 Br GRYGRGRRI Chiflels 1&%4128'\4134) find 132
anot her " chann is In conmunication Wt
of the tulngtur thaf DA mayrbepocomifi@jcatinn wsthidnk oa rrmirehpwrtml%n h&d, 112 and 114.

In the e]ﬁl%%dllnsleﬁtrglepicted in FIGS. 1 to 3, for example, one of the channels 128 of the balloon
cannula device 100 is in communication with an endoscopic port 114, while another channel 126
is in communication with an instrumentation port 112, and still another channel 130 is in
communication with an irrigation/aspiration port 108. In some embodiments, a separate

irrigation port and aspiration port may be provided, which may permit simultaneous infusion and
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conmuni cation with an irrigation/aspiration port 108.
I n sone enbodi nents, a separate irrigation port and
wWa@gpvotedon port may be provided, which nmay pePi/iS2008/074405
si mul t aneous i nfusion andaspiration. Sinultaneous
i nfusion and aspiration may expedite clearing of the
working field when conpared to alternating infusion
and aspiration using a single channel. [0065]
aspiratipns ﬁanulyanevmﬁelnmswaind@amrmnWbdmez@em of élremyvpking field
when C%Q%g}e hg tedrlngtgnghmﬁlm Il%%g élg}?%raattlog u 1n a C?lnggez %h‘%g% sage for
|nsert|on/rennval of |Ilun1nat|on vi sual i zat i on,
an d/[@ﬂ65l] mayitaldy, e piengizhsort @aﬂﬁﬁ\/lQé endli te@dihate about the distal end
sual i zation capabilities at the distal end 106 of

106 of theghia 1 B0 e sintili-at ks 8ee1 168 mayPesBRe ehBEMsTRL s, a
1nsertloW1?ﬁ1%|vélzcﬁtﬂ'hﬁﬂmﬁh&{] Q/Féuaﬂga%oﬁ'%dy& %E%?% cgﬁ%ﬂor%té tetp?&\ﬁ@é direct

one or nore I'l'lumnation, visu
visualizatiah gapabdities anthe olistal ragil ﬁ@ ot tietbahient synnilaclkuide MGO.blt some

not Ilnlted to ope o |ber optic .strands, used to
ermbodiffeats M GHEN EPGIEAl 1 Y RBRG B8 Dot e PLAIP or more
111um1n\éh§ﬂJ hidudBAib8, ﬁfﬂﬂkl@ﬁﬁy aPOUna R BhipoabntenalddRe 8ht Add ﬁmlted to

shaft 102. [0066] noted in the enbodi nment dep| cted
one or mereHiilggr-optic @ﬁ@ldmug@;htq tyamsingdighhtramed lighe 801;;::@91[ t9eaptically visualize

r ndoscopi ¢ i magi ng

e a5 BB B BB AR 0P

enbodi nment s, i magi ng capabilities may be augnented by

One [@066NDO e mkddiatthe @abdditahedtpaialih HIGS?) adhstvahaladon channel

06 of the tubular shaft 102. For exanp a_di st al
128 pr%\tl%ﬁﬁdlsmss £ the sargftarorelyr BdoseaRs a@cgnf?oawmrﬁ@%lwl BAENg
rat |

compoﬁﬁlgé‘tlgrsbglt@ e?{ebé)lﬁgﬁ&ftsn %?@Lg@@&aggﬁs ! @ '&Q%IE{FP{ &Sy ?g%or more
structure ldda&dsabaﬁttthd ORtahnad 1 Bteoft the gebular slgifoh02. |F‘Dr$®ﬂtﬂple a distal

nbodi nents, the field of .view of the endosco
stando R GRS P8y IE & WRSHR ST ICPEHOOB Y NSRRI maging
device hdfHe tﬂ%&sreél\éﬁ atddm?%etwb%nltmlsttapgidnﬁ% dr Ql'ikg§ﬂﬂftqf02tahg the target
common funmen and/or balloon lunen times the t angent of

region.hll songfenmbaliments. theficidefiviey efithé endaserpeanaolsrdpectanided by the

ciametortt PR o 5 BT T S A Rt I GERE Bhmon

lumen ORi/@Hallobh Birhdnairflestthe ingWtANalp©f t}fé(‘rﬁzﬁéﬁlﬁﬂl viéRingnagRetfom
exanpl e, a distal [unmen segnent may conpri se Qﬁr eat er
1

endoscepeal hisweh &walonan@abalmnéwnmyTWSdbqur?@Smgéhl gAnce between
the end\éklﬁ?)ga Qhd e@ﬂg{sﬁob?‘?_g tﬁ S Jf%léw Ss;%g ugérgcjxsgd Illﬂ C'Tl?lg{ﬂ%r example, a

I NCr ease

distal lumer mﬁielﬁgmhh eomprigi zhgleﬁtef hesﬁﬁﬁdfﬁﬁlﬁhl lagdal Whi&hlnw}‘/amden the field of
However, in some enbodi nents, increases in the common
view ohyPYHgAnRlFRikhe wagkRe fidld. Hesens gabodipentscthe @p@ﬁg viigyy may be

e 8y YRR 08 By TSRS AL i

embodingmgy, imcrdasesain sy ccenﬂnoni bmﬁmulslumbin &ndihsthay beoffisev by trdumctions in the
baIIOQﬂl may %e confi

viewing angle. This mray be due to in ar bulglng of the balloon lumen with increases in

balloon lumen length. In other embodiments, the distal end of the balloon may be configured to
outwardly expand or flare upon inflation. Referring to FIG. 28, in some embodiments, the
balloon 410 may be configured such that the ratio of the expanded lateral diameter 412 of the
balloon lumen 414 and the length 416 of the balloon 410is between about 1/2 to about 2,
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outwardly expand or flare upon inflation. Referring to

FIG 28, in sone enbodi nents, the balloon 410 may be
w@ombiogpesed such that the ratio of the expandeRCT/HSWO$74405

di anmeter 412 of the balloon |unmen 414 and the |ength

416 of the balloon 410is between about 1/2 to about

2,sonetinmes about 2/3 to about 3/4, and other tines

about 0.9 to about 1.2. In sone enbodi nents, the

sometigienphoué 2/340 2bgit Y hang atheobmes abpaay 041t ahayt la2.sdn peme
h t t
embodfnll]earllrtsgl ﬁ-fele({l gt%ﬁ%ﬁ (quﬁe ?m] ondumﬁle% fl gér? 91 Bﬁg?)e %hara%‘tggzeid as the total

expandséd dfaimefe? 218 lof t}fech’ﬁﬂo@rimﬁﬁinﬁiﬁﬂttﬁe dlbﬂlldeﬁ QDG ofvht lfubuddrisBsft 422, In
| ess. than about 0.5 nay have ball oon | unens t hat

some egibRilispantss balkgeae mah rﬁ%OSclé$S| thpstbouhRarpayuliiys balprimigmsnas that
r
exhibitdLA—REP 1 Qi i oh Sp AR, Rhint BATMCAR My Epfeater han
about 2omagkpartdlloon Wtk yhan peiribit afiéralehonto {[BO67dx phnd dine/ardly upon
particul ar enbodi nent depicted in FIG 3, the balloon
inflatiof1 6 conpri ses a bal | oon working | umen 136 t hat
contains the distal end 106 of the tubular shaft 102.

The 6097 09R e akdidihr leHPRRI 3R dBASte@ i FRA3E the balloon 116 comprises
cross-sectional area than the visualization channel

a balloqipgorkamgiluinrent 1136 thyd icpitains dlre @ptobetidnidbtofithe mbdar ghaft 102. The

batloorf M 50033551 ¢ BRTET et REPh oo o a0 St 125,
and in @lfs phﬂﬁu&h aibodid#nt INFIGS 8, pratidens axa Bdnﬁrr@h 1@hBefortall R the
I ng or senS|ng conponent may 03|t|oned at

Channe%u 1t2|6 l peick30rthatiteranings at G distal ea@é% ﬁ@thzsbafbio% hi@ use, an
I
entoscBpL 80t PecEpAIHES. DEGaL Lo ARG RS BB ot
the moﬁqiusitalla:lpemhg mag oﬁﬂﬁt(baheorpt o1 Aledesthibaliglyrédne deaiilttelow, tissue
[ 0068] Enbodi ments of the baI | oon cannul a devi ce 100

differentifing sensers Attheit hocpyw equrilery Y 2 Prrovidhe Hiroygh e ports.

targeted area. For exanple, the instrument may be

St e@o(w8] USinbdiAl At BPfhE %Qllocﬁ%ﬂnﬁl%@h@@ 180 may facilitate the

physi ol ogi cal data, generated by a data devitce | ocated
positioning oRen insgtmentsn . targhied iareag &onexangderghd mtrulae@tan@y be steered

using lgfﬁgn‘i‘thoélt P H}agméror%ﬁ%%?lgg’@n‘g%% %8}?"9% 8?% 2% e‘ﬁ’g%gflocated on the

instrunfe@f SPHeSimalgB ntiyofiEiRsh ARAta et R sBENSKA canidrd plAe& b @Bdistal end
to generate the inage. In another enbodi nent, the

of the iggryeIti e fepmapsegor o warbindiiop pfenshes. Bn eBRigmbedimgng ghe sensor
utlllzesq{nggl§ %r#e%gralté’]th'é hr% e?ep t%h @glgérggocﬁ%er?t th%%%{ﬁgg dsagdabt%??](ge see through

ransparen
the blobddii¢lyl ab bréiselsted innthe @pl’ﬁal&ﬁ@@ﬁi byeelbaingait 1dage@te iofigred wavelength
infrared wavel ength transparent to bl ood presented in

transpayei (G RIPAG P pihel kpdayuidy dn somagabedigtcrtsont ladbape mirared

wavelemfftﬁrtﬁlﬂ erft %)H P&? EPIh e 's ﬁlr}%hli] Ry EPOAI W&%ﬁlgtﬁ gie about 1
one 1 n mave t trans arent to (0] 0]

microngo esaritlédnicrons hén :ﬂmthfai Ierribbéllnd:nhahe & leav eheeinfintedbetvaleapth

transpa?e?l(t) to bloog presente({] in the spinal field has a wavelength between about 1.5 micron to

about 6 microns. In yet another embodiment, the at least one infrared wavelength transparent to

blood presented in the spinal field has a wavelength between about 6 microns to about 15

microns. In yet another embodiment, the at least one infrared wavelength transparent to blood

presented in the spinal field has a wavelength between about 1.0 microns to about 1.5 microns,
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about 6 mcrons. In yet another enbodi nent, the at
| east one infrared wavel ength transparent to bl ood
wee@geeedd in the spinal field has a wavel engt PCHES200$074405

about 6 microns to about 15 microns. In yet another

enbodi nent, the at |east one infrared wavel ength

transparent to bl ood presented in the spinal field has

a wavel engt h between about 1.0 microns to about 1.5
about In} pvieyars talsbaut 19 Brigroey. eheutt2d) mikyons t©.abowt 4 origronalsbeut 3.7
mlcrong Eoo%tiougagnrﬁﬁcgo?lg ﬁ groa'l‘_l)%ut 4, émlgr% dr%oggr)% % énl?rons ninfp{e? nﬁ’oﬁler
embodithehit QRS waldlenith isaRRtedlor @ﬂi}ﬁéﬂ foe te intdigingarBing Mgfdub Gssue from

sel ected or adapted for use in distinguishing nervous
surroundirgtisue AHPSTHY Baky wﬁgultarlé%@%wt@ puenilpjygdnogher embodiment,

r Vi e

the wa RN Rele b AERNBMTH REY o hcBlom FIREEC R avclensth sefction
informa@mvamdhhiasetieatfonamd mtise detail Weleteghfrase Ieﬂd:dslcopny are found in US

i nf ti d t t |
N o e e ST
Applic&ich/ B3t &iondRo. PRS2 4wR! Eé‘c‘ﬁtdf %1&1“1@ Ihbfé@(ﬁ'n%rﬂ@ated by reference in

2005/ 0014995, and US Pat ent 't cation Publication

usammmyﬂm@n$mqm@@914 each of mhlch i s hereby incorporated
by reference in its entirety for all purposes. [0069]

T U 5 AR £ DR Pl S AePTo0 oy

includd m@c& wRed tdj@ﬁbﬂafé/m{zﬂg%ﬂ;ﬁdeﬂtffy ORI ARBR ExanifI€ (BRERHOGT utilizes
utilizes acoustic ener gy to generate the i ma

acoustig CAFIR ¥ O gHCHItABGARALT SUNH A 4@ idgrostic yltsseenk rI%@saaﬁhﬁl example, the
r C
sensor Eh?ze% %F %fécﬁwzd érlrféuéag%eé‘ir@a% ﬁge?lte a')t/éé%s OF&; (?"rélﬁfge{r lﬁéﬁ %g trsl?uctural or
physm]pgy:s] infargiadeh. Innfed am@héraamble, jetseason tizangdxtasphetypé bftissue
sensor dlstlngU|shes the type of tissue adhacent to
adjacent fia thesRRGF, SYPFRIEH{5E P?"rde'é‘/ the senspyto ffercatialp pdjagent structures or

tissue 19&1(1!1@&:@1@&&1@5 %a%aq,l Ql%nﬁneﬁehﬁﬁ&t Hefbrdie VBlt§ gcdu@ﬁé ude optical

resi stance, citance, I npedance, ane vol'tage,
charactaggiiesifits sueamighcemt the aetnsclfm‘r}aolbee rAédltlcnathf lhlessru;er or 1mage may be

cen e sensor pr.ob ddi ti onal | or .
used w3pleiEh el Bsan trBus SRrHGUTRL PR e YL Gporons
of the dnh8RY efoP Exdntlat ithyonRUpplRBikd@that ths SdiBor B8 bAS &It Modal or

portions of the annulus, for exanple. It is to be

multi- salpﬁpr psiba e C@Ihéltstlmmshs@mgomum npevedispug fat-atodahelprposition the
]Dbedp&w roggn or probe that can di stinguish bone, nuscle,
p IVEORTISUS: fat, etc. to hel p position the probe in
the proper place. [0070] In some enbodi ments, a trocar
may [®07 0@ uilal8eineisSinbeditletBl HEOCRINGayde iidvelrusagt fafdiédcopic or other
I maging nodality to place the trocar in proximty to a
external jraaging Aodalits 4o Plaﬁe %ﬁcharslp PrRRipRNfR Atieamant pieac BHepnggst to

conventiBfdl ﬁ%&ﬁﬁ%& HaP atftérgé)trtg ﬁﬁgﬂsgﬁléaﬂ?/rﬁﬂﬁggétaetrcﬁaf (iR GRdund hBrves and

around nerves and ot her tissue, the trocar remal n
other tissa:feetlhy teosi rhayoreechimydsl y fposioseinsy dyi fv@n s¢rsuotestrestuandnd features.
In one emgocﬂment the trocar tip remains about 1 to about 2 cm or more from vulnerable nerve
tissue. In another embodiment, the last about 1 to about 2 cm of travel to a therapy site is

performed using direct visualization provided by a visualization mechanism in the balloon

cannula device.
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In one enbodi nent, the trocar tip remains about 1 to
about 2 cmor nore from vul nerable nerve tissue. In
waowvhza3enbodi ment, the |ast about 1 to aboutPQI/TH2008/074405

travel to a therapy site is performed using direct

vi sual i zation provided by a visualization nechanismin

t he ball oon cannul a device.[0071] In sone enbodi nents,

the trocar is renoved and the bal |l oon cannul a device '

100 [¢071il nde peraeleinhodinents, hattioganis fonened apg theeallopp eannula device
100 is 1|1_nser9ed 1ﬁto tﬁ n‘ﬁzﬁﬁwge gogélrcd% tt}liJ bt:rj%c%& {nl,]oqﬁ% afirﬁlr[)g%i%g%nat?’i a%dbular trocar
may bed@¥d.CBrohOheThiil 6cap @5@&@&1 ttli?f[ BURbn 2agiiandsliceorool rﬂiﬂSEle Bssed

t he trocar and al ong the remaining distance to the
through # ghanpg! esrlumer at the Hoca and alpnghe fwraipiRp dikance to the therapy or

b

treatme\ﬁlt §1 %@t‘hg %HF%%@ @%Pilliﬁztﬁhglg n@}ﬁglttlf%g n?ﬁé %aﬁ&ﬂ%’%%?%%%]may be
used aldzﬂﬁﬁorcm cotnb@ratibly péthahe baltowurtdbioc otheptype of aentndtie,tip to identify,

tjcally displ / . d .
s 5 g1oct 154456 TG WG BB ARG ER AT S B Hgacd. AR optional

steering Bfe PN Ye %go@ﬂéﬁvdrfj@lg bModn@nR@h eare T@(p{(‘)%gmpulate
devi ce 100 ni pul ate surroundi ng tissue and
surrourshngm&suw aig] staro;dircﬂr, andot todwaesse thehemaaned distagcadiosing e erore

therap AT 45 RGN PR e 2Nyl it dgeRisy 1Ly fave

rigid off fieHdCtoffighrati&itl a6@ fayBeradniANate@BY opBINNE nﬁ@ﬂhﬂéﬁr@ttﬁg trocar to
by optionally nanlpulatlng the trocar to reach

reach adigsirgdelgcatipmatln an altgrnative eaphoslimenti the tiepdyonmeaitss theﬂéﬂloon
cannul% (E%Vg%gdul etg)t%lglg ﬁsérﬁgn ? lJthug) i z%rmy flﬁecq Ysugﬁf%ag’%fl CQ}gdblhtleS of the

visualixitioH ahdcBatism mlﬂﬁtp&blﬂallbdnﬁéanﬁﬁlatdaelc& ks gdté @atdr@dsitioning. In still
mechani smw thin the ball oon cannul a device to guide

anothey ¢ralogimpiys theitioragay bapovider wittot HerrakmiBa teewBem; frem the
1mag1n% HQ\(;I% ﬂ%ﬂ@%ﬁ:ﬁéﬁ&lﬂ&g mWhE Bal?oo‘?leogﬁﬁlﬁﬁ 96\91 ggﬁ ély %car
romthe | gin e In the

devi ce or component provi
insertidmalTh o6l acathendnzbod@uere ethé aocarseayder ¢amdigtiredorth a lumen to house only

i nsertion. still _anot her_ epbodinent, the trocar may .. .
the imaga g PP oP R R G0 A Ttk afae position is
reache& Qﬁ@t‘i’&%ﬂs Ereed DRl A Eﬂlﬁ’gﬁﬂ Q@rﬁﬁéﬂeﬁt Ae¥h66dO0n i &&%r and

desired trocar position is reached, the trocar is

relnserteénmvelmb kallpon kannuteddvingg 190mpo petranother alésroatiod eirtodinndns, both
externai Hgggq{l%g@glbgel tﬁé)trosglp{l gl}e téqca{}glsg:lrsrbcg Hﬁ a our%go(rﬁg }:/on% ination

th(hﬁ%tﬁﬁggﬂgl magi ng may be used to position the trocar
distal end, either alone or in conbination with direct
'wa%hﬁaé [0072] As menti oned preV|oust, one or
nt’s raentioned peevicyely. ereuNeregEpiod @Wfﬂhe balloon cannula

device H{ag}lo' gn%jw &\K)ltﬁ‘ﬁ {1 @1&@ \%ﬁe s?&teymg t:or?fi@ z{tiolﬂg 8561’1 as the

urations, as the eer
steeringl @tlednéan il 20 &'d[ﬁi:ted in FIG. dndn eﬂéaadbditﬁnient thebaﬂiabﬂl coinula device 100
, qnnula devi ce 100
is steerable in one or more axes, including a device with two axes. In some embodiments, one
axis may be a rotation axis. In another embodiment, the balloon cannula device is non-steerable.
In yet another alternative embodiment, the balloon cannula device may be pre-formed into a
shape that is adapted to access a portion of the spinal region or other region of the body. The
shape may include any of a variety of angled and/or curved segments to access a particular body

site. In yet another embodiment, the balloon cannula device is situated within the trocar in such
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is steerable in one or nore axes, including a device
wWth two axes. In sone enbodi nents, one axis may be a
WO 2080280 axi s. | n anot her enbodi nent, the bal PODEOS2008/074405

cannul a device is non-steerable. In yet another
alternative enbodi nent, the balloon cannul a device nmay
be pre-formed into a shape that is adapted to access a
gprtlon of the spinal region or other region of the

a way thaice ballponghamda may Iuamasta@elgamlpaluhtyawa ewty36@f ingitlg|teispinal

space. %g/s%eﬁlﬁéj ltn\é?}gaél?]gl? Eﬁ?t %ncél?({: ?}]099 E ﬁfé b%rdlekg %9 ¥1Fx regions 124

oon cannu
on the Blaﬂlbloﬁ Rahrful Sl dvicd B, vvr}iehldmmasodyr@@yabe béht S Gikai pvaMtighedontrol

t he ball oon cannul a may have steerin c ability up to
such asjpysitl 23 deratedqnsthe hﬁl@llﬁﬂ 1r$a|V§ﬁ)a1é gxa f @lsqeﬁrgng mechamsm and

the ﬂeﬁgﬁﬂlzﬁ%&%& d’é@%régfla %ﬁeﬁte?'&@ ool XR) € fI exi bl e bodi es

ex regions oon cannul a devi ce 100.
The flexi ble body may be bent by mani pul ating a
con{0M3] s ddhk daserdsewnsof iRZDallocatavhubnevive nhmyusi sigpd kb8 selected

Vari ous, exanpl es,of the mechani s nd th
based iy 35 DR DG HLNEISEY LR e 8V AL drl BT, PRI fhe balloon
cannul P&V mhPB dlmehbiRnél 15 RgligAforOh at s??nap?e!gh&%r 8RR evaluation
devi ce nay be sized and sé€l ected based on
and/or pmpmﬂxmﬂ@rapo/hhfrratpy Ip enqtherpnahoiditaent, the bal@@w@n@ﬂa deece may be
sized todl n%/ isl’llmgtﬂ e%pl%iurlaf]sﬁ)g\k;?géﬁm%p en% n&gllegtﬁ %ﬁz}é/: bce(receogl ureg éor use in the chest

cavity @l @Rasd] bfopsy 8t platitaeéhteiyd/od abddniapPpelvia chIgr @MY bladder neck
t hereto. In another enbodi ment, the ball oon cannul a

suspengjaiy), eBfofagnsRingl preepdugsssneh 4 Braash biopsy sl e EIgisg gegyte retrieval,
for exa%?tpee rln%HBg %hiﬁ?ﬁﬁﬁen@ﬁle%ﬂﬁs)(gfﬁ&ﬂfae&v QMo Hivk Q%h meter of

est cavity ['eural” bropsy or pleuracentesi %
about Sommedrdesyi walle pedtherend@dirsnts, ehgdiaipke@d dﬁgf haeck diameter of about 3

suspensi on or for non- splnal procedures such_ as
MM Or {5 L4 €V %)égvnéeﬁ &St BT RRPOGHEPE OF 8F PioEs 2| the pigrking
channef‘sxlakqphfé add™ Z%Qﬂ?heelggﬂ?)gh B u$a dévlﬂ& 1%' &%V@%@éﬁl&er of about 5

devi ce 100 may have a dianeter of about”™ 5 mmor |ess,

mm or g3, aboutr3 wirher lessirblogit Bemn oy lashebdiaimeeor sy ohaboat 6.8 mm or
di aneter of about 3 mmor less, or even 2.5 mm or
| ess. I n another enbodi nent, one or nore of the
wor ki ng channel s 124, 126 and 128 of the ball oon

canpey7a] dew iéntibded pRYiduaNethd cahmNBi@fichapbeprie dBhlloon or
or less, about 3 mmor |ess, about 2 mmor |ess, about

other t}pemﬁs@pctp@ghat iy bepesad apag atmﬁn@,q«t1C|t§)Ss§,ruch@@tp4]:d¢Q§ thf.: risk of
o SRS SRSt 0 SO B S5 ST SR 3 o

configiaed aipravidawsild feediapk §d the Gibdirof thicorigigiyiqiabifiey o1 fokl dffthe tissue or
I nadvertent injury to surroundi ng structures durlng
Structuygs it e With{Be 6Py M qrgbadirgerty %w BEABHIG Gulsgiproyides dissection
t r
o el Y SO REL LA FEANREN e il e ERL ot s o
the atral:lnmtiad:lp myt dllomh@aipplatibm obthe nervieods e tbllodrh@nnula device is

a natlc tip also provides dissectio
advance(ﬁ wit out harmlngpthe nerve or causing pain. S[n one emrt])odlment the atraumatic tip

less.

may have a curved shape and no sharp edges, burrs or other features that may pierce, snag, tear
or otherwise harm tissue that comes into contact with the atraumatic tip. The shape, surface

contours and/or overall finish of the atraumatic tip may be selected to reduce or minimize impact

22



or retraction capabilities and/or the ability to
di spl ace surrounding tissue. The overall shape of the
waeeanemsd ¢ tip may all ow mani pul ati on of the PEF/UB0OEET4405
t he ball oon cannul a device is advanced w t hout harm ng
t he nerve or causing pain. In one enbodi nent, the
atraumatic tip may have a curved shape and no sharp
edges, burrs or other features that nay pierce, snag,
forces wheir the tipeomss wite sonfaetrwitl seraresaech spnwyes. rruscle end ghetspinal
O&wg atraumatic tip. The shape, surface contours
Sr“overal | finish of the atraumatic tip may be
selected to reduce or mnimze inpactforces when the
ti p[@oRsEs Asnhentasd petvioslyhths tatraciiticesp magalsabe rontvaibly
nuscl e and the spinal dura, anong others. [0075] As
inflatablg Af ¢H3B¢RGY @\VP%éwe CQIARITSEH VRIS SYITAGe el StENCRIBefhat are
1ndepe§(fém1§r gl)llltﬁg alﬂle' @ﬂﬁo@@tﬁl e Ot ﬁﬁﬂpm%dlﬁént% ‘%ssc%ntactlng the
conprise two or re surfaces or structures at are
tip againsiependeintheély inflfing, @xballieg or@aparngmdeﬁcbrnumemm?e theciksue. The

di ment co rlses cont a the ti ai ns
tip masy e S R G AN el RS EIeHE 2 WA GHIRITAG Bene B aEmA st as well a
prov1déj§ EREMOfor MBS vED GistbilH§ UThe Bfodnl dAnABY dBRcAMARKHAMR advanced
that is inflated to créeate a working space in'the
into thfswsoﬂmmmaﬂ@ Th@@lﬂ@oammelmf&@e(bagwn thecreate m@xahf;rn’gorkmg space and

so fortl% {%T)p id c\)f%/rgc% tl\é%/ ergoiola %I%uéa-lr h??Vé?e\?\B ra(k)s%nﬁla? sapnagé%J eﬁl alc;ﬁiétﬁq%lz I{T%%Hoon cannula
device FRY be&iséd ol jtbEitle ag e or h@otﬁéﬁgp@oméanheg sol@fdfi t8 gheSWakeng area for
and so forth to advance the ball oon cannul a device in

enhanciggpsuabiratingade angthergehadiment. thadistd bpibes Hl@ringy ke moveable or
artlcula({iefqy éul(c‘:g éﬁﬁ%tg&%o#esf Iggtrt]c? gﬂﬁ]tgti\éé %ﬁdgeﬁélj r}ﬂ@% gierg d rnlégLs %eyn (grestructures
The nudgsarion 2afeltdiy. the nseannd hiks peivided iament tactilesedbsdfaissue movement.

bal | oon 116 may be nnveable or articulated such that
The nugge may result foay aqtlde drsmeaeof the Hpands' cprE & dhs BiGhdRtgment
caused %g%&gg‘sug the & g%n? b %ﬁrs LB oRYA ﬂ@m%ﬁérQenbéltlt)ﬁillttemlqtsula?for

er an provides a nore tactile sense of tis

manipu}nmrrffrstlrgléﬁhﬁnpiamgmsnay result fromactive novenent of

the tip under control of the user, novenment caused by

| ! . :
ConTaFER 3508, L ikrs HESkRe B 8%3#@8? (R oG it fdevice 100

in the skdWRdedoRBiDn ah@A4 lﬁb ydd deadittbnardpdatikéll U sBb®n thortion of the distal
ball oon 116 of the ball oon cannul a device 100 in the

end 148 pbihedatigns 6 ojpcarid auslogissTiuomseicr o, 106 fectbven et 102
e QR FBUR, 4R R9EAL 91, B 15, 5Ll 09 M0 B g o 10,

sometlﬂaeﬁabmfut B Iﬂ&nfou hals!; past geashift 1iP206] sthenémedbodi Irﬁmﬂi or IeEEEpast the
oon 116 is dlstaII¥ | ocat ed about 5 mm or

shaft tlgé@@ Ih%n%tﬂ%}?&ltufhnﬁl lepgth of ghechallpag | é@@aﬁn@nfﬁﬁwﬁh? a@glar shaft
1
102, mgggc%mttﬁ 321% alk abdR 3 ngtgtogﬁ fzotnh ngut% m&fntlﬁedgﬁut 10

tip 1 e net | engt
mm, aﬂdrmhdrajnh@@bomﬁmnaeo abouri s, dor éxdamplalbuloae eHibaﬂllment the distal

end 140 of the balloon 116 is located about 1 mm to about 1.3 mm In the uninflated state, the

dura, amohg
an

balloon 116 may have an outer diameter of about 4 mm or less, sometimes about 3.6 mm or less,
and other times about 3 mm or less. In the inflated state, the balloon 116 may have a maximum
outer diameter of about 4 mm or more, sometimes about 5 mm or more, and other times about 6

mm or more. The outer diameter of the balloon 116 may vary, depending upon on the particular
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102, may be in the range of about 3 mmto about 20 nmm
soneti mes about 4 mmto about 10 mm and other tines
W@b@an2%39m t o about 8 nmm for exanple. | n onePCT/US2008/074405

enbodi nent, the distal end 140 of the balloon 116 is

| ocat ed about 1mmto about 1.3 mmiIn the uninflated

state, the balloon 116 nay have an outer dianeter of

about 4 mmor |ess, sonetinmes about 3.6 mmor |ess,
ballooraerufigtiragion pirdrthe degbisatof Sflaonr In sosee embpdiments,the halkagn cannula
device ZP@ %r%%éfgtre I’(l:g %ugézc? E \X&hs(éanqia}{ﬂg&? on prgssu HIES um{om al?utt %{) p%l or less, while
in othePEmBBUifen@ e BLIMGN dahfilEs dah@@lO(ﬁme@ E:oriﬁg'u@ed tbheitiBtindrinflation

di aneter of the balloon 116 may var endi ng upan
pressurghupp eabogt 8¢ ptiloatesalar SOMCEBHAT ﬁl@m 504 i OQE’QS tARé OeE Hgs up to

0 I

about 240 k3 5 ° o e PRTEY AR, p DA T HATE 1 may be
conflgqredasxsprbesle uphatrmetabxhuhge&ﬁf gbsut Dmnl elsmprevdcrdse alpnes@l]n’ﬂ ehange of

nts, n c | a devi ce, 100 1y
about 52’&%% &gﬁ@&l #6)%59 ﬁ%ltta ﬁhoqtr@wa{ i Bnehimes ahew - %Bm% ar more, and

other tlﬂﬁ‘é’ Hbo#3 RS orAbohteBBim Y mSRME LS &R neAR0mP %hll&fn 116 may be
| ess, and other times up to about 200 psi or more. In

conflglgodrslqhahettltmp@k retidholdtliametes chanpe tderkssooncheagmedcars in the range of

e.100 confi gur a dia er ..
sbout Y3 EEarg LR s B do b BBy 1Bp Bl R BlRh s abour 60
psi to an)uteél’)%ﬁ BOsoRf entdemerdts, QAR ARAWS (RObaPSbn EndROaEviBA 00 to a
psi), sonetinmes about 2.5 mmor nore, and other tines
pres sura l@é at legst gheuws S atsioritmaremayoiedyasrthe degieaseliteallont bl fefarsation
durlng u Wk?l?(! I?l%)? uﬁé@vm t?c%lecf%:{:ﬁlga%ié ré)g glgfoéﬁg%ﬁ %%téluf&g‘%ﬁ%q{bﬂ While

ballooﬂs h@ﬂa’t&h@ﬁseﬁﬁ rigdoit rid@ p[:ESBurE@maﬁb exliibit 28 s gsformaurigor®dntact with
about 40 psi to about 100 psi, and other tines about

structugsg sy astsrsotie sigpe s the haHO% kO with dcupeAtddstal;tiprangya tapered
prox1m%1;%{{§1{}ﬁ gﬁ%ﬁ(lt) Br%glcf‘ezﬁl‘@ﬂélﬁ)oqq\fb Q}ﬁth]zp 3 O it ﬁ%gtgﬁﬂﬂﬁlcglh Qltsplaces

or nore may cet eqgr ee
awayshaiMnmnmﬁh@odebmmmat|on durlng use whi ch may i nprove
the tactil e feedback of the ball oon cannul a devi ce

100 il e balloops..inf|ate o sem-rigid or rigi )
- ol S ime SRPR b S Bab Sy asshethfn i forid such taties
base chﬁ%ﬂraﬁBﬁ Mntﬁtﬁﬁla‘iétpﬁlaﬁ@ a'ﬂQﬁﬂﬁ&i SH ?@ &Qﬁﬁﬁeﬁﬁecﬁzﬂ@ shape
|l oon 116 with a curved distal tip and a tapered

therebatwesti. rfalsomp dmbaginzgingsoa baldmnd@ﬂn heb@alcm@guratl@ wthmulanﬂated
shape 1’151%] ?uc %tregtsagatl)l}{%tﬁflfir: %ﬁﬁ'f&t %}?a T?fdl}eﬁ)ﬁcl :,?%g:grﬁ%u?\g@ ViC 1n CO{né)aI'ISOIl toa

balloort W&h 8 bh@%nﬁ@ﬁf@@ﬂﬁﬁt theBiflabee! shapaTeld o lanﬂabaltmdntss bildsAs having
configuration is_an uninflated shape, an inflated

a base eqysigaratign imfejrin@ypheiage aaghape rippler. evitkigscs fold whegollapses or

constrlgtﬁ?e ﬁ%lﬁl n?tﬁoglt g) tﬂglbl)g}p nInVHtllfl h‘#bl%g?l?%?s gg(glf Aﬁg#é ?%?]ﬂeo(())ﬂ 1'66 in FIG. 6,

balloorts l]iauing ra ‘tﬁthﬁ&édnﬂghrdﬁbe i &ielmmﬂate@ﬂamlrﬂaﬂmﬁb @Eore ontrollable or

son.to a halloon with its base confjgur |on
predict g Cpripratisg Iy R fIpRd gt Whéﬁﬁ%‘&P?'FEﬁf“sgaﬂBg abate

COIlflglﬂ'QtYdelg their uninflated state. In the particular embodiment depicted in FIGS. 4 and 5,
the balloon 116 comprises a tubular structure 144 having a proximal end 146 and a distal end
148. The material comprising the tubular structure 144 may have a uniform or non-uniform
thickness, and a uniform or non-uniform axial cross-sectional area or shape. The proximal end

146 is attached at a proximal mounting site 150 that is proximal to the distal end 106 of the
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a base configuration in their inflated shape may have
ri pples, winkles or folds when col |l apses or

W@ 008029682 ed for insertion into the body. |n oPEEDS2008/074405
enbodi nents, such as the balloon 160 in FIG 6,
bal | oons having a base configuration in their inflated
state may have nore control |l able or predictable

conformation in their inflated state, when conpared to
tubularishpft d8HSVIlathadistal bad M &isnfthcher at  distal mouRgng site 152 and is folded

under a dmlcfgﬁet }20&? %%A‘F‘ (&@he EEQH %%ast{l%}é&ba%ﬁ%aosnw %%él tf the mlddle ortion

154 is IoUi&bldl arstad to the ki edd4061avihe gubal prsBxt ned. &1 eha%é sédﬁ]ﬂmEFIGS 4
di stal end 148. The materi al conpr|5|g% t he tubul ar

and 5, Qe tyfaisEuqyrr Heympabechiraaarizer as 8t iverecor Fvsited configuration

|
o APLGEPSr R AL SLEE RN DA oy i 15
while thd dbgmheeloaduter rfaxd d)lethe mbutir istrgetsietie attfled tvathe idistal mountlng site

roxinmal .to the dis end 106 of thetubul ar shaft
152. Dygpg %‘?Pfaét“%%fe e b wone%amilaglewge A tIBReH dpmgter. Qé?i“% gug of the
tumﬂmﬂBﬂ&hhﬁQﬂﬁh&fbéﬁ@u@H@3ﬂécﬁ&b@ﬁé16@@?&meHhQQh§&HQQRM9Ethe
4 of the balloon 116 such that at |east a portion of
other endh ef the tieiudarpometuenl 4454 fnes ahddiatabty e disall end 19hef tie shadt 102. The
Iar seen

free engrﬁ%]éngug%ostt hgtu%ehu Z\tr&% ﬁ tgteg’-%%etdlﬂ%é p%ﬁ%d E%& qy&" the "Attached end

of the tGP@AhRGhRIIrZ B4 ARl ARChAMBthEQibOfar M8 t020hr6RakRfal eihahit&hed end of
where the inner surface of the tubular structure is

the tubglar steteewre tlod-t e piosknatattachsuant pitgymay be sclegedatsi that atfeast a portion
of the tu?@%s %jrtugtu? %éﬁ}es%éstﬁ;lt{é lft}%C(ﬁstglt entdl'll(%)6t *&%é' éulg}D%llﬂﬁtllérze Alfcérnatlvely,

the proRinlagadhutedt of the Meuahlr@egrbs:rﬁﬁuwIﬂ tﬂﬁwhe dist@Rnd Ok tube 144
di aneter of one end of the tubular structure 144 nmay

may bejavasteddad aftachef o theshalt 1@hd 106 of the tubul ar shaft
102, while the other end of the tubul ar structure 144

s f[(;(?)%] a')ﬁqt}ghgﬁ %thttﬁ’e % QIIHAI%}I@BIS%D %ollgﬁné’gltets '1%0 %H@fl§2 may be

102. The free e tubul ar structure
locatedtdmethe bemetobntae slhﬂhlmpui Jomtk dyvloddimess tltermowtttmgcsheﬁl ¥hahd 152

144 d hed.to.th .
may belpgincet Splir s halihare dsopne U P RGO Bt dp i dter
embodinkkie tBE tvis fubGlabl §}§1ft35 4ﬁlay bENBalp@¥icdRd a@d RCEUIRBA sBdge® For example,

may be selected so that at |east a portion of the
the promml land distal oowotieg mm 15¢ and $9hmay be bramghi Joser teggthet Gopermit a

¢ the tubul ar s 02 AIteQ atlvel th? grg ﬂ? b
grea cr I"i}.(%l ﬁi)]( anstlon Ifan%fhen an eﬁ_a}%mr%e CepI'OXI&Ié anOdlIl H S1 ﬁiL may c

moved @it plox@nallRfwHidtEintsshe eﬁ%dﬁ‘ﬂéﬁt@ endynwit theaRssh proximally to
attached to the shaft 102. [0078] Although both the

elongats tbahern gpefighraton andinue radycathedseres of favyandbposiigpingeof the
baumnlocated on the sane tubul ar shaft 102, in sone
enbodi ments the nounting sites 150 and 152 may be
| ocated on different tubular shafts have a coaxi a
sl i §00V9] r éh svrhoamhogimehts, thkibslldat ¢renbdatxmcictentmay bhettached to

Syt e R -
structuffR P %fo@gs s8d 8% bd Ak AHihRay RYprO&: E QUi beIWRRRthe balloon and the

together to pernmit a
tubular shaft to support the use of higher inflation pressures without separating the balloon from

the tubular shaft. For example, crimp rings or heat shrink tubing may be used to augment the

bonding or attachment process. In some embodiments, the crimp rings or shrink tubing may be
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greater radial expansion range. In another exanple,
the proximal nounting site 150 may be noved nore
w@e@iozmBd y, which in sonme enbodi ments, nay shPET/USI08/074405

bal l oon proximally to el ongate the ball oon

configuration and/or to reduce the degree of forward

positioning of the balloon. [0079] In sone

enbodi nents, the balloon or tubular structure may be
appliedgtemperialy todaeihitnte settingaef offrafbongipg adtvessesaod ere lpter krsegved. In

ngli_n or.exanmple. 1n.s enbodi nent bondi .

other e3P TR B TS e SEEHE MR RN B8 i
assembldieprs@@lti ng bet ween the ball oon and the tubular shaft

to support the use of higher inflation pressures

wi t hout separating the bal|oon fromthe tubular shaft. )

For [¥8%p e some prmBodimegts, gfterpaifatioanthe hrlleqynaynetdyllpgevert to its

. . I o n
s s B
deformbeap phd lexdlobe mpgriald, wyinkle dracdabé tjadnededlation,ivchidf may hect the ability

.. hondi n rocesses,, and.are |ater renoved.. | n ot her
to Wit Al R G P 1 D P Pk PR Sty sy isplloon
cannuld AGPEPRELIMEGdNIR sdhCethbOBmeAG SHRkE @k BIREH Glater[dPO&Hprises a
I n some enbodi ments, after inflation, the balloon may
polymatigtmdtenlijlythe doBationt ahajactsrigthgsriff|tiae eallooh antae hepompravet ipedviding at
the inflation pressure. .Due.tp stretchi.ng or_ other
least sotn§/e p%oéyrg?r calé"t%ng rt t s f upﬁféregtéarlﬁf Oo%enﬁquw%}b%al’)ec&\?ol tﬁﬁ Ituebug)arr shaft.
In emb6HiGRHE WIRQS tHdefal18éh 016 ofdih&abs Wth@lfrﬁ%ﬂistit: Iiebea el thdrhobRistic tube
wi t hdraw t he bal | oon cannul a device from an introducer
may begin qxinded polymeiiniube. vhish betisablypreviferipagitishnatly ofigsted polymer
- r er -
cheins WREEHE Fhenl i EIO0D TREH e 87 IR shE cHRLIs, some of the
longitudimal potieited polgmeothdidemiabd @oriemmy tdyeard ARiromettrential orientation
provi ding at |east some polynmer chains that are
by heatig the fhs Vais 18120 $XBANdehs'8t- wi t h respect to the tubul ar
shaft. In embodi ments where the balloon 116 originates
as §081¢" MRBhaStdntplt, WaRernidpustiDRIVEROI RS IdeE, Jo%ﬁﬁisﬂ%yanhﬁlter
an extruded polyneric tube, which typically provides
diamet¢rgthafiis leds thah ithe foral essemtiledoliymeser oftthe hallapneartdon thikness that is

A T L N p——

tube orRAVYWBAvifNA MHe@Nmber ﬂﬁ@fsiaﬁgl'oﬁﬁnit@‘f@ﬂlg fihal assembled balloon outer
circunferential orientation by heating the tube while

diametgry Thg t@(p@p@é@c glﬁ)gtisepreisg(yglﬂnd lexpaged @g@]ﬁbp gutepsurface of the tube is
cons TTRL 3R 27 ] B TR g SOTRO, U000, e o

elevateditangdratured fTHehRerhaipl a3 fubaithan tbolek whils ptelalrized to set the new
greater than the final thickness of the balloon. The

diameterige o prtdas ¢iecumipentiallyyeqiened pelymar chains ridietepeergfure, pressure

and tre%tﬁﬁeéing ?ernﬂvdf ke ﬁgfnhe(gﬂ%gi]c l‘i’l‘éag%ia% Sl%aé/trﬁﬂl, disﬁenﬁﬂl%r 1&9&1% ﬁarﬁéhlar

nal assenb
balloon material and the balloon configuration. In one particular example wherein the
thermoplastic material comprises polyurethane with a durometer in the range of about 80A to
about 95A and a thickness of about 0.005” to about 0.01”, sometimes about 0.006 to about
0.009”, and other times about 0.007” to about 0.008”. The setting temperature may be about

120° F to about 250° F, depending upon the particular material used. The setting period may be
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di aneter. The thernoplastic tube is pressured and
expanded until the outer surface of the tube is
w@osemdhed by the inner dianmeter of the nodePCTGS1008€€74405

or cavity for a period of tinme at an el evated

tenperature. The thernoplastic tube is then cool ed

whil e pressurized to set the new dianeter and to set

the circunferentially reoriented polynmer chains. The
in the rpegep¥rahpuiresecprdsys abentaripury @anerentonréimes @beyt 0econds to about
30 mink RS HARLAS s TRLET Aoy T BT piREN! N9 uPOn the

Barr nateri al- and The bal | oon

confl gur atl on. I n one particul ar exanple wherein the

t he [6082] asthe bahedremhpbe aaOPLT S Asxiplel irateedlvactethai thb balloon is

duroneter in the range of about 80A to about 95A and a
inflatable ppgmiggedetiog b adlugd eoges. {ronggnbodiment: thedlsihle material has
suff1c1eg1? %g%dltg sgap%la{ 1? n%?%g%c@v %ﬂlglalsné%{ﬂ %}e&h?@%%%fﬁggﬁpgp%hﬂ%ted As
shown abbldt. 5126 distalend 160 bf @sbaHpom &lfemdy rgnaipextendrel past the distal end

106 of FshifE 18 belpre s A Bomab e o3 TG by 116 may

also beSREELJ dTBSt WHIPUE p3RDIBARAALY of QeAROML sH3Od LGRS @fﬁge or provide
ot her tines about 1 mnute to abouf 2 ninutes. 82]

access ﬂm@ﬂt%Ide}QW nigy deaumsadie bafloen 151|6ema3bb¢ap¢mtn@mdat thsuutglcal or
treatmefnlt sﬁe tn[_;arecobalalcto ornstoI % I nfq,glgtllt Iaﬁseeﬁt Eg}n ) ea)I(ll gl?t Icﬁg Oé/Fd a?cordlng
to the tppeSodeéfvfdeceﬂs&n(tseée ] @n@yS)such that it may effectively
mai ntain the tubu ar shape when uninflated. As shown
in FIG 5, the distal end 140 of the ballqon 116 may
r emb9083x bR a@aurﬁatsq ballean dil ¢ My beped @enytirlne Sgﬁavrtdmg tissue
[ t
inone G B FAY PEbn e P afleo PTRCARA o P,
configuwratiqe ﬂfeonmrtWEé]’s dpgg ob thettraﬁad)rmlatﬁ wilkbe wigeld SUI(IW’aOdJ m@mng the
‘Hjlﬂssue or i de access or ot hi(ig devi ces
surrou Q

HERTPHE % 088 1 \lasther £ R S@Vlﬁ% ssisrlgyed ox q{%wed the balloon

cannulz?&'é\géé:ﬁjo iy bé ﬁl@ﬁé'ﬁev@;edsdsfn% thdstBerfRR&GHan R WMHlpulate tissue.
condition (see, e.qg. 4) and then depl oyed

Third, the@tnathatie badlophd 16 e catledi betvween dsa@dow@e@deiegloyedtt@ﬁguratlon to

assist 1?%%5: %u'fnbcte%eg{](?f tgt %tg?rﬁgle bia]é(g%]lecl:zﬁ?lﬁu 3 SVISF ﬁ(‘)) Eo#séc%@p e, the balloon

116 mdyiUeSdeflafRY té FRNRhk iMRIHRE Il RIideO@O tﬂr:bﬁﬁlﬁ b QI S Qe End may be
to depl oyed configuration, the outer walls 142 of t he

reinflatgg pfigfgravenseiaihe WaBe Fapgledhe pragktienes guiyigdvanch ghe balloon cannula

deV1ce % Elﬁ)djﬁghlg?%l;ee ?%?h%lﬁg \%gsglg aP%S%gﬁ?{ sg% %w%p %’%E Stu%gv Iageg under
direct vi@flir@onb e\ s balkeaineld 6 ws it},[tg)alllben simm@td dgicedObarpaias l2®ork

to mani pulate tissue. Third, the atraumatic ball qon
space of PRCIHAY My bF SEPalssifdisurEndip g Hetrealhgrely sroge e advancement or

atraum%hlg%ﬁlr\f@fagﬂ{ﬂ}/ Bpth@%ﬁﬂé(; éaﬂgﬁlg %eé'lgg 3{8@ e’ﬁ?&éaf&& th%1 §t’rautn|11aet1c

st eer oon cann evi ce For exanp
balloorbBlld maynbd délogeyl dvetivedisaties tbalefcn duibatdng fisee tind/or of make
space aval?ab?ee %{)Ir (t:hee bla I%OItl garln%lill ahde%lc\/\alloo o?fothtelr t Selr'laepy o? I’t]r(g:atme%/lt Hewce provided
by working channel 126 (e.g., FIG. 3). It is contemplated that one or more of these methods
may be used in combination to manipulate the surrounding tissue. Any of a variety of other

methods for utilizing the balloon cannula device 100 are also contemplated.
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reinflated after traversing the wall. Fourth, the

practitioner may advance the ball oon cannul a device
wao@ar3gani pul ate surroundi ng ti ssue and pusPCT/USHO074405

away by creating space under direct visualization. As

the balloon 116 of the balloon cannul a device 100

expands, a work space or opening may be created in the

surroundi ng tissue, thereby eashgg t he advancenent or

atr §00% i dn ﬁmfémmrramtllﬂwsyraw in FE0 baltheodrpuprtiabhidoon 116 is an
inflata qg \S/tll’lg:c%ll 109’(1;}6 bgl?o t%h e adaggefiq’grg@eﬁlvgr bvallall rggarr] o%‘ %‘n%orgiager As
er VVI

or o surro

shown il BE} &, ﬁfkﬁﬂe&fmﬁddnﬁ&h £ths Ib@l(lkﬁ)naM@I rhabibeefol dad, &d’iﬁpl’@@bcﬂ @D ftowed in
cannul a devi ce 100 or ot her t herapy or treatnent

such a gaynes éhas ths badlegn B0 fiotekivergblervatina embelimentpt thehafjoonyannula

device bfa th%trgcgi?to? ﬂR}o%@éil tAQﬁEthngﬁ Qhe B‘Bfo%anm S/St% HOR gf&@heath to
may be used I n conbination Yo nmani pul ate the

retain apaﬂdablechltmgtutesss ueonsﬁmynedfcoaﬁgtaamm yOude thé baﬂtoolf[dtlb@dposuioned

lizing the ballo nnyl a device 100 are
where %H?iﬁ% dicalh rp%»o%%jen}qxeg &%Eﬂ&.%ﬁ? (9 yrpgigndee epf?yed
configdrhfdn. 7» the atraumatic balloon 116 is an inflatable

structure. The balloon 116 may be adapted for delivery

via trocar or introducer. As shown in FIG 4, in one '

emb I8FE nExemiplrp aimbodiments®f theytiharicoirgeimag oraprdeswa@f a variety

ot bat s 3 BYEE e TR e it 06 ik AR ARt hapes. sizes
and furd€¥h#Ry Ydadily BeailabRGAKuE ballbbhOICALny A @iellisafied hnd eabirg
bal | oon 116 nay be held by a sheath to retain

adaptalelg fRrrtiabl @ndes¢apis Wi praseauren ngtangicb@diveit. thabalidognwhen in a

stowed(aéﬁﬁ%\#c]t Igﬂbﬁlﬁ%ﬂsé&gi l!ostraB € thl%ﬂgﬁ EM@&F V&Q)?Igl'ng %Hanntet' Srocar or

renoved to om1t
introdutéran sih teirodingen@ ofléap lbaj esh mnﬁllaglamaé ties&nbéc()ﬂﬁ&&}l The atraumatic
| ary enmbaodi nents of the ti F structure(s)

balloon W&?Ba éha@ﬁéf inpyirgaainyetyrofesyaf fobrecphalispn éan%p%a example,
the balfdoief;l %ﬁ&%l fo {CHCItOHfIEéi ot 5‘@15 Iérfsrn?edgﬂﬁ?é THERY s][aec1f1c embodiment,

ent siapes, sizés and unctionality read
thebﬂhmahhabiéongHSMnmeﬂuﬂﬁﬂbmstmndwpanﬁmawbmwetﬂnmﬂBUQdmf In one

N I R AN
specifiSEAVEHMERN fHeWAl18bh RMhdapted & IR OfHork 6f the @RI, €In another
through a [unmen, working channel, trocar or introducer

embodimengriheatsouateballofn nhidesd Medier onpthel faamfx@)deakmg all or a portion
of the blaﬁggﬁ i_)«?r%%ftﬁ) er S"sn? Qr%alalélélgﬁl%gr%é ah%?lulr haélro g%c?]ilﬂl%gte ﬂle

atraum&@ullodn 1§:(£Hnue M@B(ﬂ o crt:zh@ a Bédwaed RookBige deeigtl @mgﬂé ﬁﬁbodlment, the
rounded, or other pre-forned shape. In one specif

marker @ RARIRBNY 120NRPAGHE MBBFELh HEOthRr eénmﬁga@@s,gﬁ%lb@ng Hﬁtballoon
cannulg 84\)1&"‘@30‘ P?gég% gnd]ﬁ{]% n?)aﬁ?%] 5 QL%EtaPE Q'?)i] ﬁlay%g gp(f\fl%&ie Tﬂer}nultlple

one specl oon 1s"a
balloon‘sohziydw argpeed saviallgfalonkehdbalomehm@tula dlamemm()hatd/or in a parallel

ecific enb dinent, the ballogn is adapted to foll
fashlona(p [ﬁOF‘Y‘? ARy qlﬂggaé ﬁﬁ Eﬂrﬁstuglﬁ\]ﬁr Iaaﬁ@pﬂ%lpcateg at t?le d?stal end o¥v a balloon
cannula system). The multiple balloons need not have the same size and/or configuration.
Embodiments comprising multiple balloons may comprise independently controllable balloons,

or balloons that inflate in a coordinated fashion.
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enbodi nent, the atraumatic balloon includes a marker
or other feature(s) making all or a portion of the
wha0oze3per cepti bl e usi ng external imagi ng NORET/US1008074405

I n anot her enbodi nent, the atraumatic ball oon is donut

shaped to create a forward-|ooking design. In one

enbodi nent, the marker or feature is a radi o opaque

marker. In other enbodi nments, including the balloon

canfe8s] de\raveatig @allwnmrnbodgoentwetnop limitgd to glosrsl pgace,
mﬂatabe}e gmég’(fialn'gée/sr Qgﬂeﬁ sur flce sgru{: Tlpe(as sn}i? %sgtﬁesgla?%#o?(? Eﬁel\??l%és, lf)glymer
stent- 11148 Qruo&ﬁréfl @6r dxrzlrn@lep ﬂ{a§|aﬂs©| befﬁéthra(lﬁmagcaIIW&form spinal tissues. One

semi - cyllndrlcal or sem -tubul ar ball oons | ocated at
exampleipé ap PREIUrBRE SEICtHC at FoBRAY Atk Masy et Bayleliveqy techniques used
to delive L(%:htg I1I?to l?l?el 4/2891.@ uﬂeezﬁrg E}?Ecaﬂ@ﬁ%ré 1%? dSIATE lgﬂtg ﬁwasBH{apgpace The

contiguration odlne S conprising ml
stent mlaa lalso (bﬂ& p@i&ynecrcst‘qn[ bsestemdeifen deting yo [mpltolve) tHeaindaEmatlc qualities of

s, O Il oons that inflate. in a coordi nated .
the Ste‘fté% I%EP18 tfsé‘tf‘é@]“? Arpcivigst Incangther ggRodimsat i raiiile a%aéf()%owdudes the

collapsiﬂlmsctaﬁ@l(f QriehRSEHed W 68 ahdidpRbARS %eeﬁmpt@' rHﬁHttaﬁr spacing
Qpen surface structures such as mesh, scaff

betwees aradivanties sowot yimkthe $its mﬂbeﬁngl@ea@tdrprmrm awl dlirmg brachytherapy.
exanpl e, may also be used to atraunatically def orm

2?: E@(i87 e 1? §ne§e g](gﬁlglr’l ﬁg:tsg tacesal\(}g ﬁoep a%{;au{lﬁl[lc g%lﬁoon arre expandable.
For exdr@s1BIthél mmm&d)an@ordmhghv 8E eﬁﬁa@lat:@uslﬂg ﬁletﬁbﬁildéaﬁtéblhaﬁhﬁslﬂﬁse

are applicable here for delivery into the spina
pneumafjsapechamisems serdydravly nagchanissas. alnpddifiony thgtagﬁwm@ﬁc Balloon 116 may
also cog{zllgfste{l%ég @Ht{?ﬂ}%{ @ev(i)cgg E)llﬁjcna a{l?rg@%%@ygalghﬁo -couple. In an
alternastd ¢erabadi@snt, the aaneh s balvbo diayentlndamsltiplallers agdpfovidd

i ncl udes.. t he coII%PS|bIe scaffol d structures used to

insulatigaop Pl g o appeTIding dsteby shansing e anHOsiparlatgp properties

either A&HUEH c@rnf)f'ﬁgﬂl&f"&ﬁth \éﬁ%ﬁl@féﬁ%ﬁd 2Dt dcREn bhSREE tﬂ%erhﬁ‘lgple layers The
treated prior to and during brachytherapy. [0087]

changeom prapebied icoeldtbe atcttenpiwhé(bbﬁsleoﬂrlcalheheaﬂur:aummnc@labmhll mopﬁrtles of

are expandabl For e, raumat i c bal
the layc?ﬁ gsil?flce% Z)e ﬁ@/gas (H'Stﬁlﬁ)élg gg? H@C %agrﬂrgm’er ma?erlal inserted
bd“@eﬁm ﬁgﬁhgpqggggnlsns or hydraullc mechani snms. I n
ition, the atraumatic balloon 116 may al so contain
sen5|n and/or nmoni toring devices such as a
t enMSgﬂ ude semhe plmtboql;lwptsethe lafraynati] badlogamayeot be circular in cross
. e ' |
ecionI TR sl AR RR T KOS e, 1
one embudifreut dhdgrdundsiv balﬂk}brﬂ’ﬁﬁ;ﬂ@é g gtheimmlapant! may be demgned to
insul ating properties either alone or in conbjnation

accommpdate Hsgygn NTCartd: ¥HheraytissleBise Oty OtdROteR 1 inyry to the tissues
during EI@M enit OI;UE)%S ﬂﬁﬂﬁ:eerﬂllﬂ)d QIR%E 'a& rﬁ?cﬁj 1186n ?sca[&gptgg 't%;kﬁﬂlorm toa

ectri cal em ca or anl cal propert
portiont df ehd gpneal anatem&cﬂ&n bma\dep]nyéchgc&ltﬁ:gummw himaugitherlembuadient, the
atraumiaté%/l%ailtog :flsl Siq (5 poecron?ar%letrol the sﬂagfsz %% hl% %m?u lennanother

specific embodiment, the atraumatic balloon may have a preformed shape, such as a rounded
shape, an elongated shape or combinations thereof. In one specific embodiment, the folded wall
thickness of the atraumatic balloon is about 6 to about 40 thousandths of an inch. In another

specific embodiment, the folded wall thickness of the atraumatic balloon may be about 12 to
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[0088] In sone enbodi nents, the atraumatic bal |l oon may

not be circular in cross section or nay not be
w@emenzdeBy cylindrical as the ball oons suited PGF/USZE8/074405

in the vasculature. In one enbodi nent, the atraumatic

bal | oon may be irregular in shape and may be desi gned

to accommopdate tissues, endoscopes, and therapeutic

devices to avoid potential injury to the tissues
about 3 thoysgndtheef aneinch.olit dnofsr spagifmrmbodioentntafoldedwall thickness of

the atra%%x{a?lﬁ TRiAch i? %{)(l)u(%%p tb 3bSt Q%Bttﬁoqlsgﬁ)déﬁso rP‘a%ri rr(‘:}} DfeP Q10 possible
0 e spl nal "anatomny wWhen 1 noa eﬁfoye%
and ma§efsti@uedbhd.onlthe ai@hEI6 zeasTIREbATRBE cart@a @dvi@UFBYdICas the
. balloon is sized and adapted to conformto the shape
physicd parametesn Althg Patigny sgpBehdea.speci fi ¢ embodi ment, t he
atraumatic ball oon nmay have a preforned shape, such as
ar d ape, haRke ' i
el e e o B A 4Py 116
depictinghihelstrestsresfrelbtieg @tthaintiatidw obéik lbeldoon kl6abidwtat@umatic balloon 116

v on 350t ESMRRREL D L ! e L0, SO ASE SRS St o

further Akdid lﬂﬁ"ﬁéﬂf&nﬁﬁ’% hReEITERY TR AR 1 1RislapdbRubT B stowed and deployed
~ thousandths of an inch. In another specific

configusptindiane it illusthpsed inl aodeglaygtl configusidinesis FdHSt hend 5. The access

omen SEEYE 181 L 090 5 0000 G007 W P BELSRNE B

passag&6f @6 tatetoas estiodtbpeh et hadnelensldeices, rédpectbaly. otk balloon lumen
cannul a device as well as the ghysical par anet ers of

132 maythe adapted fr indlatgghyballogpdd 0. PeoBoynrhedistal partigy of Herlumen 132

. - j Vi f .t r ' |
my n 83588354 AP D A AL, 08 1APBHER o mavte
filled witheconahdtaohtitd th orlibetod npasirEtuocosoapit @dmalizhéionof therdeyice balloon

provides the capabilities of the balloon 116 bhut my
or devigg. sk qthysctpedinpinks iy RaNanm 8138 nebrefuie Ak inflagep/deflation port 132.

Insteadpﬁlrefbgﬂ%rp&gﬂgQﬁﬁﬂ%{ﬁi%ﬁall Tlgkefilﬁ’éi WAR Borhp@sdible Q)?Héip—lcgmﬁfessible gas
bot h st owe nd-d ployéﬁ configurations and Is
or liquid| Whshmatydut riedistibded] apgenhprosHd qu phthe dalloon i@ sheatind other

5.. The access lunens 126, 128, and 130 may run the
CO““”PEW%FHK%Fethe devi ce 100 and may be sized to allow

passage of the catheters, endoscopes, and

| NSTEONE NS LSIRY bSiBSdinfeR&RAE &M BleYatralRRtiB &b lco@PrikdsiBshlloon

132 naY be adapted to inflate the balloon 116. As ,
structugsh Bgrballoorestaicsira maybetinfiriedwith sa optigadky tiapspaseny fluid thatis selected

' . : Ccati ) i '

o e Bt ST B Mot DR R Hhooncavie

interface0| A dgifonaNbubbtieiemoali fitpi @68 Hel ptovidst with ¢he cannula system or the
visualization of the device balloon or device. In

fluid inggctiep sestaB & FEREsthe TRBOEEY RybhIck 1ot intodhe Priéoogn In some
embodin‘ﬂafnlts?klsﬁﬁfi@rqfuloﬁgl'ﬁ H‘P RAbbn éltlﬁ%turla %ty%q}iff&gﬁt ﬁé@\kf%ﬁ?@ﬂg }lninﬂated

cavity nmay optiodnally be ' ed wth conpressi
state amionflgtedrptates dhbbwe gabodimentsguihelre tewohatmeyoflke inflated balloon may
reduce g}%g\lg%t?li I&]?Héftﬂéq%%g gﬁ%r?qﬁlggﬁﬁﬂggéi@%&&h@e (Po%lfilggr%ﬂ t(l)'I ﬁlrnri]tgthg amount
of curvature or expansion in one or more areas. In FIGS. 11A and 11B, for example, the distal
segment 200 of a forward-mounted balloon 202 may comprise two or more attached, fused or
adhered balloon surfaces 204 and 206 so as to resist expansion or separation. These

embodiments may improve visual clarity through the distal segment 200 while providing an

30



[0090] In sone enbodi nents wherein the atraumatic tip

conprises a balloon structure, the balloon structure
woregooozoesnf | ated with an optically transpar ent PET/UBIH08/074405

that is selected to reduce distortions through the

bal | oon and/or cavity, and/or reflections at the

bal | oon/cavity interface. An optional bubble renoval

filter may be provided with the cannul a systemor the

eXpandablausegmmt@@& dnotygsarebadimentedhe baltdes murisegondigulsd thd persnit at
least some 1n§5? ﬂ{i%ut %arﬁua %Hzmg RS ?ﬁﬁt%{e $9cnﬁ%gétv&feen the two balloon
surfacedl 4.5 aviend t}i@&faﬂ@@nswﬁeemmfd Rhgith Al trarytit arm‘ pariled. Such

state. In sone enbodi nents, where the curvature of the
embodjmgntanan PeaN Sotal Feiny el e MHENtYNEgaPIE| vVATRHZAtOR teyyeh the
distal sE%lﬁetR%k Itl{%%i Ili]ﬁl 1?@4)4@919&dme b?hé:((ﬁgtfai &%fn%% 3 (l)ﬂ tH% Forward-

e anount of curvature or expansion i 1T one or nore
mountegirtedison POR mhGRaveld kinghahdtliBsmiltar, @xaepdresimilivgo diesfioadard balloon
ment 200 of a.forward- nted bal | opgn 202 may

tength SERFR s Nl B Selnaed AChUE, ChuS a8 Hdher od

bal | oon surfaces 204 and 206 so as to resist expansion

or $6U% atAMougt RenRARAG: MBRER d RYIGSTRN AV dVi 1B @ mprises a bi-
clarity throug % the di stal segnment 200 while providing

layer datﬁé xemmﬁrma B0@ as elgrﬁ@medszIGS rl 26¢ 4velr | 28rherdixmentes 2 ferard-mounted
d t t_at t
balloon \g* ' I%m letb]ﬁ ¥4 t({] séﬁl%gérglﬁl%t 22[8%%{3/ € I’{g 1&85 ? smrgz Layer, (élstal
segmerﬁ mg intg foehaR@BmEREyisuaDclagty Wﬂlrﬁlﬂﬁﬂ‘l@g:@&. inRrflce WAIGEE the layers,
the balloon surfaces remain |ongitudinally straight

inflatiog flpidsa prad/prethe usy@fiing pgberi Yes nif anym{hg@igness@if shegjingle-layer distal

h
o GARTELTE MDA LRGSR LS
expandablatsegmdie Iidloditad¢mis@tinment, B0Oxawiplé, ke ﬁl@fa]/\mgdl’mumtaﬁ domprlse three

bal | oon_202 may have a length that is smaller, greate
or morg eI Av§rae HENST AR Batk) ameneREY kary fons pgut 19 microns to

about %b%l@fong Qr Blla?e gbﬁ&tﬁheseéfb%ug 12ndroh® aﬁ)HMO@rmﬁRﬁlfst an%ljol%her times
Al't hough t he enbodi nent depicted in FIGS
about 1@rrd1CﬁdnB tq alpoprt i1 5@ snierohs. | Ia)semechnﬂiodimwsg rtﬂmuton2©®anmle distal
illustr nd  12B,
segmerp i Aad e NGB SR @ Brw gD srTosomgfimes
about S8 BHbod BB Yind 8thRF Mk AfKbut A nsh RGhSsU 8YEK, di St al
segnent 218 nmay further augnment visual clarity by
elimnating one interface between the |ayers,
i nf 104920 In semelembediareats. thedista segrnent mayzomasise 8 diffgrent material
from th%g%mu&g?b&lﬂ)loﬁ m%grfal Ofl“hé E%ta? E%e% l)}%g/ %tE ﬂﬁc[%hé ﬁlé%g)gﬁg n in any of

a varie® df ay8s, iacloing $Jlut’l@ottlﬁim&e]>walmj@blo€ adlegivenbr hdan b@ﬁdieg In other
enbodi nents, for exanp the di stal segnent

embodigpgnty pu %Sﬁh%anaplarﬁ@me |2§9 gericted iy dp a@ OR i Bl graumatic tip
232 ma gb aaEtgut dg%%l:trliﬁgtﬁ@ RfoulBYh i85 Y4 fnrmm%g i8n nH(éfeo 118 expandable

crons or nore, sonetines
segmenviicpronslet bua boothe2ffbatiimedns, anlFl‘Iﬁbr\@aIﬂenomltd‘(ES(palhrtabie sl:gment

may berr%ﬁxrflg%gga gjgkaﬂ?lgu & éﬁg@r& Cl%%ﬁgltlon tot %rrrl%n enrll;?atgble atraumatlc t1p 232.

The non-forward mounted may be flush mounted or proximally mounted with respect to the

distal end 236 of the tubular shaft 234.

[0093] The distal segment or tip 232 in FIG. 13 may be selected from a material

that is transparent to the operation of the port components, such as visualization channel. The
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segnent may have a |ongitudinal |ength of about 1 mm
to about 10 mm or nore, sonetines about 2 mmto about
w@2000102%80 ot her times about 4 nmto about 6 nPET/PSDONY74405

In some enbodi nents, the distal segnent may conprise a

different material fromthe proxinmal balloon material.

The distal segnent nmay be attached to the balloon in

any of a variety of ways, including but not limted to
atraumgtiigatip 232 whintaihes w@é@ng)q;pah@ al?oqg ﬁmﬁlﬁgl end38tahet the visualization
channe?fﬂﬁwé‘fe%%vmg%%eo%yg \?/(%rtll ngbci eltlsa %pd t%e 111%90(1‘%%@0110 (t)fe g%truments

and/or afidodedprel. th JoRed driybdddments, thelxududdatis h@)f2322}ﬁaﬂy bafoamed from rigid,
forward position. Here, no expandable segnent is

clear plgptis, whalg in piler sADRSMERLS hp R yFRRHIcHIP may eRMPiBEgiaKible.
t
setornfEN AL PO A RRIRE TR DRI S Bk, tcin e

embodﬁnhemmmay be tranghuc2BQor tildnepaneant; #bichatay fowlititcedie vispalimation of the

flush nounted or proximally nDunte Wit h res ect
tissue qriguctpecs AIagey thedep- of he tRmptspal mpy giﬁ at@tnleé%ate %]Chromlum

utamurmﬁclgél %ﬁaﬁhurﬁﬁgn%"rb&%tet hg ﬁ@%yl(ﬁ PEEK, ﬂ’ﬁK”PEKlRe PEKEK, PEI, PES,
selected froma material that “1s transparent to the
FEP, PEEErlaﬂylunth@ﬁe mhb/epor, pobfgﬁptﬁnem(ﬂyolsfumtpog@ropylene glass dlamond
Vi sua nne traumatic. ti 32. nmai
avartz. g S binon HReGt doeAe Thors et k. Sl P ey
includeVth8 H@dlhé@l)f M 618 eAdigAp b nlagkdréaviRgrihlbe ot her
wor ki ng channel s open for the introduction of
i nstrunents and/ or endoscopes. In sone enbodi nments,

t he [(MAudapther empodimenisaiic herwagt-mognied @ﬁ%l@cvng@rcfxp%nd@h}e
structuy%I rﬁ%ﬁ%{/prgﬁ%b ?\gglrbn%t %{or F%%gbﬁ%{leﬁr% s‘rﬁ%)ér : g?h{eﬁts may be
oriented doritedinaldy, redialdy, ahcﬂ]/er tlqualncferqntlal$3esloag1t}repﬁnum to support the

material, but in other enbodi nents nay be transl ucent

uninflagd anglien dlaftedhallogh etk gvtionac The eopfiguraionyf & quprosaglFpnt may
be com erﬂelﬁ?ar tosﬁﬂﬂ %h e o?tcﬁfﬂﬁédfﬁt?(ﬁl S9ha6aM¥ont Iﬂ?oﬁé Hnb@l%eﬁﬂ fhe support
teria stai nl'ess steel, cobalt chrom um
element rrtaampnnpnsmat hédejal tanfigniagion, foo bgmwlbohaiome aclodiments, the support
EEK EKEK PEI

ctemeniYngib [ BB rdRPn BTy S RTP S E R8T PaPePF fitoon lumen

may reR S i1 §MNBe bAlRRTumeth HRB GflMEEInTiguiok %d’ﬂ@iﬂ}@ﬁ higher
thereof, for exanple. In sonme enbodi ménts, the tip

inflatioppressigs. sThamsupipai lelegrentsyeapednprissrany of @Wéﬂ‘m’ ofrpyaterials, including
r.adi raphl ker or. naterla&g 94] 1n.other . . .
but not hrrl%lte rﬁletgl atn’ﬁé P8k anlaerrl ar%%rbar%t d Blgd:mo(r)to%l]enaent may%e rigid, semi-

rigid oﬁﬁl@@lﬁld addldent Sdaktucsdiien sbdic beppditlémad nytte achadrorkBiigled to the
port el enments. The support el enments may be orlented

shaft, thfbwgfntQrdquﬁﬁa|Spsfacer05dheab41&¢0nam/%r€r®ie¢@e@ml cehlioan wall.

along the balloon to support the uninflated and/or

" AP DO B B SRR S
about tholvhggudiadliagis obfthe dhaftdQR) inanher embodieneaptd) deti babndn niak be
asymm?:tlilrfg:gl(.) rItn FIG. 5, the balloon 116 comprises a toroidal configuration wherein the distal
end 140 of the balloon 156 has a curved or rounded configuration when inflated and the
proximal end 141 of the balloon cavity 156 has a tapered configuration. Other balloon

configurations may also be used, and slits or windows may be optionally provided to increase

visualization. For example, the balloon configuration may be altered using different balloon
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el ement may conprise a helical configuration, for
exanple. In sone enbodi nents, the support el enents may
wheobozmsed about the balloon |unmen. Support ePERERL088/074405
about the balloon [umen may resist involution of the
ball oon lunmen in the inflated configuration,
particularly at higher inflation pressures. The
support el ements nmay conprise any of a variety of
shapesngriebleayall thicka¢sy@hd/gr byiprenformingraureey or éold alpag Pne ghaoes regions
Ofﬂwl%ﬂogggl&gﬁpaterlal The support el ement maybe rigid,
or flexible, and at |east a portion of the
support el ement nmay be attached or coupled to the
shaf0096{ han kareembodiaichsl the bafleaemay hi\h&ebﬁlciroﬂll;, hood-like
and/ or enbedded in the balloon wal|. [0095] Although
configyrpfEoryiApy iy GReN aAlgngal st opeprsFaTteR of ths ballpoa rwhngﬁpglﬁe FIG. 28

111ustra&‘¥ gﬁﬁﬂéﬂn%lenﬁggﬁﬁb ert BEa bQAHn tdﬁlgﬁlﬂghf\ﬂ& %@Eo%@ﬁmﬁg akhafe 302 and

I n ot her odi nent s, oon nma
a comcahlgaiﬂwen BO4 adith alqonfehDallopn mhnekihg Ispam 306G TGt operprto shessuarounding
t or oi dal uration wh distal end 140 of
structutei B SO Hadhe ot Bal G JBURRCR torR g ersad and

retract Y& thel dithiat8 308 0 tHeNBa R BOX IviRE eﬁﬁﬁ#ld%lan@fcoﬁﬁ‘fct B3kl eRker,
cavity 156 has a tapered configuration. Qher balloon

respectevgh. i Igmﬂmr |emli>9dmwylt8altlsac¢0b@ah@é@0n a0 and/p1t epnanal hillgoweorking

space 3@§¥na éaclloq )lég%glrofr) \éorﬂract Wftpé%l%écfua}r‘;iﬁg é:rfglétgrlljsgoen % rF{éz}ctlgn of the
balloor/$04N gnﬁig, ﬁlfaﬁ be perfOalddagNsbARRE, twb i nddé @epal?dtély Tl £d0N@8& 1atable

and/or by pre-formng curves or fold along one or nore

compaytiagnts mathgespegietoshe Paloen kapvids) non[@@fgg}l ipffatipg farces within the
r

balloor}1 gmg)ﬂlrelﬁlggltt)?%l él?lgsu ?(g{t%agﬁﬁteﬂ%%[ropgl\{/%ggsnlmao gll:l] %1? A q’]lobn which may be
manipudsted peappipingra cafrehthe vioithgcomingwirkd gl d@aodes EtaGledZ(& contacting

illustrates an alternate enbodi ment of a ball oon
the electiapRlimeryevi ce 300, conprising a shaft 302 and a

coni cal balloon 304 with a conical balloon working

Spagsy HEG HIGa30 RAAS s&1P aﬁd’ﬂﬁer%ﬂ{ﬂoﬁﬁﬁ@ﬁ 8fa Eﬁl[db%tddﬁﬁﬁa déflce 430,
some enbodi nents, the coni cal | oon 306 nay

comprigipg frm@tn}vle Baliepne B2 nud A3 hlehlsa:mbOdnn@lt,tdm bdlls¢m4l32etme|y be located

308 X di and contract
distall e ooty SANRS D Gredd bRt G fsh Bk i iihe
cannul£9%6. CBle &ﬂhlﬁl@ QB &t 438 BL@eef EHY tGd| ballabi s AvaMKL Aehy be a single-

space 306 may control |l ably expand or contract w thout

lumen, tagsRaggnt ghagseiabnEhis mayrperait g engesgoRst ortaskeriiaettodsnabgagion
compoﬂ—%rt) Yo VW tﬁg stﬁfcltljr?{ %ﬁ Q?egy l‘fo ? X%q%luﬁgse%fé@nt A3 8@1&: th% hwo balloons

arately in € cofpart e
432 andl é3ppeivideGotreseahticobe tl e npthe virgkeue o indithi feafimila segment, which
inflation forces within the balloon. In other
may braddssdhsERVEE @8kt ractil e el ectropol ymers in or on the
bal | oon which may be mani pul at ed by applying a current

or Yel9sqo @{e%crhﬂg béﬁ@krt%sFI@nﬁj the RbLILIRT M chasR&HnRannula device
contact ng t he el ect ropo yrrerS

100 may include a visualization channel 128, a larger working channel 126, and an additional
irrigation/aspiration port 130. The channels and/or ports of the balloon cannula device 100 may
be configured to accept wide variety of therapy devices suited to the type of therapy being
performed. The therapy device may be configured and used to apply energy to surrounding
tissue. The therapy device may also be a surgical instrument used to cut, pierce or remove

tissue. Moreover, it is to be appreciated that the therapy device may be any conventional
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[0097] FIG 30 depicts still another enbodi nent of a
bal | oon cannul a device 430, conprising nultiple
wha00vozm39 432 and 434. In this enbodi nent, onePGEUE29081074405
432 may be located distally on the cannula 436 while a
second balloon 434 is |ocated nore proxinmally on the
cannul a 436. The cannul a segnent 438 between the two
bal | oons 432 and 434 nmay be a singl el umen, transparent
endoscapit érstament ke thersgpp deviee may n@&uﬁ@sdtwem@ rdemcnfe maipy &een
devices (Iljasgla {)EIIS{%(? fieVlffhsgﬁggtﬁn ntéiexsflgesv ItI?eW 513%16 Vﬁ?/ léI:‘gf(:t‘:%(otherapy—based
deviced ak bense 422 sélbéted Bskep bﬁ\thdj@u&ﬂ) o r e 1 pe@fd)rﬂﬁe(ﬂ WB&example, the
the structures and the cannul a segnent, which nmay
therapyyieyiceanay Heo bs eicalpnieiylevicy shosT mesrerye twgueosalék ag g debrider or
t: I
an aspifh: Qg BEmpN R e IR o Rl R o RRE, SRR itds o e
appreciagigiat thwbdtiong cerlrmimddvicd2iB)0 randbeainsed tdlinjdco phzirmacologlcal agents

rrigation/aspiration rt 130. The channel s and/ or
into thf‘p%ﬂﬂ%ag agsp. ﬂ/ﬁe SE81 TUehsT égﬁﬁrawea@m Adh weﬂwydzfémels are readily

| I
R e T

greaterton e feypsr raenkiec ef wagkutgachaonﬂis gwy dd parddags enld the vap}ging channels need
to surr undi 1sSsu e th devi.c
not hae S0 o So SRR rgiiRefe wodkat FEERE i b Ghtieured o

perfornh @AM & tfh§<§dé)ﬂs s R%8Mple the tBannBls e paRPMas baued b I@%Vlde
t he therapy devi ce may ge any convenFlonaIendoscoplc

irrigatipm et aspieinttissuprHssepleanagsythel etyguaratiodip i advanded inl the agmhseace An
11*r1gat11(*iI e nggg%cl{gghglrmg%ﬂh ﬁ%oﬁ%ﬁfun(ig’a%on g?ox%naﬁ ?tﬂ adf?u\ﬂi %gurCe, such asa

evi ces

syringeCryiofriehapyinfaiadystenm erbin d@fnrﬁhhﬁ@ltlod ewtaBswisietieatigd end of the
based on the spinal_ therapy being perforned. For

balloonssagpplp glevicp go th@éﬂlﬁ@ll(b@vpe& thedyyi2ation Woeking Faomalis digpcted to the
distal pgﬁc}/d (ﬁ tﬂéjl?zﬁfo%g Iﬁluﬁ;ﬁ@/\{& Uh SidtfeS %(%Hl&jr d;ﬂl?%rtlog %Jorﬁﬁg channel

I rator. er exanples are reat
or anotﬂﬁt\mﬂkldgezlhamnel oy dbewsed tol rinse shet znraluma&p pp eC kaipecdear kbﬂ’[er portions

the ball oon n | a devi ce ma e u ect
of the 8?%%’6‘1“%9‘ cyl "Hteénltﬂqgn%% %}Ft@é r“ég Tgn E‘J‘es‘F’%%(mg
channel! Ff@ﬁfd t#e %sﬁﬁﬁz@ﬂgﬁ P&@tmg’ﬁretcl&ﬁflg@r’ég Wi@ foRaiRelas k& sectional
readi |y adaptable for ferent configurations,

shapes.d&pemat ¢rgbadbmnants Hbe hympeiroflarphepephimats teeplicenreatiof ¢4 instrument

. er _or r morkln nels. .may bhe ..
with o QS irer i B A R e AR & IREGUC RO O RV flgroviding
flow pAR®r SluZe afd ehatdirpthrolgdh BEdhdnineNi 26t 4hE MOpdst N8, CHaREdSeccentric

may al so be configured to perform auxiliary functions.

flow paths dore exaptptudartshelt ehaanpls (agd pertpmeay glsaeihebwise sakg adpantage of
unusedpsrﬁa}/o of hlrerc:lagf%}l% Ql?af{ OUI% c S‘?lgfté vnv1tf1I fiﬁrucqrcg laF §1|? Cntnlefg rE)r %éf&ﬁ the flow

raumati ¢ vanced

paths nhznyeQﬁbhﬂ@l w&h&futﬂgvmga@ nfelreamamebﬁeﬂan ce@mmocnal areznof the cannula
8 y with a fluid source, such as a syrjnge or
shaft. § h%qnslﬁéﬁ @9%8 hifing nehcsgaHessaReianal deRmMALalEP Baused with

instrunfEh&UHAY] avﬂoﬁﬁblérﬁ&tgjy%toﬁlcn%ﬂﬂr Blosd QR tional shape. For example,

complementary non-circular cross-sectional shapes may be used to control or limit the amount of

instrumentation rotation within the channel or port.

[0099] FIGS. 8, 9, and 10 illustrate various embodiments of the balloon cannula

device. As shown in FIG. 8§, the balloon cannula device 100 may comprise a shaft 102 with a
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bal | oon cannul a device so that the fluid exiting the
irrigation working channel is directed to the distal
w@erwiozme3nf the ball oon cannul a devi ce. | n anok¢BEDS2008/074405

exanple, the irrigation working channel or another

wor ki ng channel may be used to rinse the atraumatic

tip or keep clear other portions of the ball oon

cannula tool. In the particul ar enbodi ment depicted in
non-cirFplay Vlsualch@Oerkmgﬁgloc ishammel 12820 ngndrircnlar wosdeg ¢heanglda6 which
may bep usegi t %Ieg}ll]eé (?]egfycreeocrj a\Flmagpl?raﬂgn gﬁ% oaclyall%o? 1nﬂatt1ﬁn lumen 132, and
addltloﬁzﬂrpoﬁtl IBOlfbﬁllirrlgdilfbﬁQ)r asginkibs. The sipifarest optfonally comprises one or

instrunment with a circular cross-sectional shape
more stfpatpicn 1ohan ¥pangesurkce pott Thgse seugpsyil6? ﬁ§tY§9mpnse recessed or

o B TR PP L85, el i U o

introdutéraw gnatehﬁerabe:m@; tooeduee tieudnaouns bifrictiohd meddtancaritbnpainy s

| so ot herw se_take advant age. of .unuse ect i
manip %thnwé ﬂaf'a‘?ﬂ%@r)a capufg devigs) 1.%9 t%CWtﬁLia ?dn tﬁ %ftcfﬁ%a%f the
balloorp%ﬁﬁ‘lgld%w‘aé 169 Ha? hatd®ndi- Qﬂéﬂﬁt\h%aﬁﬁﬁlﬁ%r%@éhgﬁ?@t 170, a
hout having to i ncrease the overall cross-sectional
mrculalatﬁleatpgiﬁevlheox:amrramual il 12, aCiranlaebdloon 1@&&1109 lvaen ih'g4 and
n-ci s cul ectlona sha
additiof e e bord SR AP Ry S Rlind PERERi IR Bl Fullie] areater. As

demon§fRSSNFACt b aRatir&NanfrtsHoOD, EMamRl 196 ne@IPd@RBOHR Mme diameter. In
non-circul ar cross-sectional shapes may be used to

FIG. 1@ ¢hg shaft 1g8 of ithe hallppe capmplirdevise 1i8Adns uwisnalization or irrigation port
182, anglg}e%{ﬂg? ﬁ#\ﬂ { till t '& \é18€ grp | g J%t%en q{ 184 [a?&) g%lflll(%:%l%ﬂat%n lumen
186, wbe&bllno@rpoetao"rnmhan H@va @ﬁcula%rcssh@mmlnm dhbfs. Bis donemplated that
_ball oon cannul a device 100 may conprise a shaft 102
functiogy phvagioyn lwngne im acanubddaviccaniyobe sitaplyriptgeahpegede hannel
128, a non-circul ar working channel 126 which may be
us e‘??fdﬁ] PITRYn %%s& h&E Qﬁ}boﬁ%ﬁh&ﬁa 8&yiASmay BL LRAVELH: Ry }emam in
l'oon i nflFati’'on [umen 2, and additional port” 130
place vﬂmlle anrinseged thempyrdeagpiiy laampnlateﬂihe psitiaint th!:(ﬁlzsmﬂdsf@nctlon Once the
opti.onal | ri ses one or nore sStructures

1
workingf HEr gy Fert g Deth CHER ST SiePUEY i Bk CReB T SRS e

atraumARCEOIRBH nfHy HRMEMbWH thereb P Afl6WHEAT RIS cARtheBYr&&r USRftoducer to
for exanplé, to maintain alignnment wth respect to

be used for poetherd nstomang ptiderapiridevice or torpyoyvidd sepportfer apmgpduref For
frictional ,resistance froma nj pulatio
examplg b AR o R A0 s O R R T R o APl o ey

disruptifafet/ict @igat @faytbeandded uco® Kﬂla(tﬂdﬂﬁ'ldflﬁngjﬁmmtiﬁ td. @idray rdﬂﬂiﬁ@l & tissue.
non-circular visualization or irrigation port 17

Varioug pragptlay ofiAeshapigaldisyicd sypting gt iess it nppgrke %vctvvlta a balloon
cannul% ?Jrvgé% Lt dps%hlb&?g% ;Sf ?Qtta A n i/Hg@ ?2?‘ %4’ed P‘é%?ua@?% tidb%%hmh was

ort |oné ’'rrigation
previowthdby 1n0¢51@brm1w Jafermehmvts agtiratygrie @zbt&fnoth% example of the flexibility

denonstra in FIG 9, the circular ports 172, 174
of the bgﬁaoa SFINH APV IG5t ONGRF QTR Shes W pRking ‘%ﬁ%‘i“‘g? or poytspmay bepysed to provide

access f&%éﬁ@fv@rﬁfﬁ;hﬁﬁn&c@ﬁ)gﬁ?&h Llé@l% &QH@&HC@SSCL?% 'eﬁﬁer]fgpaﬂ'b@%at?on onto or

vi sual I zat’i irrigation port
injection into tissue. In some embodiments, the therapeutic agents may be directed injected into

the channel or port, but in other embodiments, an infusion catheter may be inserted into a
channel or port and used to provide additional control of the therapy. The infusion catheter may

have any of a variety of configurations and features, including but not limited to its own optional

35



182, an injection port or therapy device or aspiration
port 184, and a balloon inflation |unen 186, wherein
wWo00p029630r | unen has a circul ar cross- secti OPEI/US2008/074405

shape. It is contenplated that functions of various

l umens in a cannul a device may be suitably

i nterchanged. [0100] During use, the balloon cannul a

devi ce nmay be noved or may renain in place while an
steering m';élaatne&in saparaipironidhe b@llqog cramilpdedecednd a npetl¢ 6p rﬁ@rtlhl@ctlng
verso ST LR 50, SRS RS B RRTR QLR o v
retractdbiiteariit dx@dhiaable o Prvkdco @ghhﬁ@)!nabeel’tdhﬁpﬁlﬁiﬂuﬁ: e FrRinallabh EMnAG device

wor ki ng channel or trocar or introducer to be used for
and/or ggdishess oF HERGHYfiTe Atcettible hopnihy badesncenpyladgvige.olixamples of
injecri GHARRL HO B A e PR PR Ul SIS PRl include
U.S. PatymSeanhl No.sISvR20di8Sr whichnghatelw imeorphateditmyrefieence in its entirety.

introduced via the worKking channel to assist in

ni | of tissue. Various exa s. f mechani ca
tis

i Jhgherany drarisednyy ‘far]%’tpp CRYRY IR #sqqree external
using a@ﬁitﬁlﬂ@ Raf@MOUbRAY] PEr Aample BaE1 BRfby rﬁa)erSgeIB@Jted Mernal to the
12/ 035,323, filed February 21, 2008, “which
body ang éhen tiarinyittoy by npéeap Sbers édr wvme'f\ea em @E)rpprlat@ ﬁlerapy device.
Alternzi%ﬂtél %Zﬁl%éa%oﬁ/ 1ectﬁ rﬁ?aglo%ggﬁgge:éagﬁ\éert gne %t t fh )éI:'AgP/ Site; yfor ff:xample
electricCdd@RAEIrSMQIh RS sbBYe BAribG h fQisAVONdtiag @I’é@rﬁ:&ﬁwﬁtﬁfn the therapy
the delivery of pharmacol ogi cal agents to the access
device s|ftegeigytihamptied tothp hesanyi dsHice nransprssiqy Eeppigy maytky through any
r
energyttllaﬁsctﬂ":s‘ Ma{l Eheegl uﬁfrﬁgg’%%é' EJ}L@;} tllié? af %gﬁﬁgf to% ?1bglg(r?}?fcsslt)r6{1d.
AddlthI‘l'aHSDtthe theei]iyaiéme mias, dediner ahédu@nmgnaai dnetgyt inghydideebut not limited

inserted into a channel or port and used to_ provide
to radigWayes; @ﬂfa?we@ﬁt ingpregilighh isible lighty andrplgrayigfet &ighty The

electroﬁﬁ Ihi%tc%ﬁe eem 361 8TenforMalel Bk, thecéﬁ@fgﬁﬁ N2kt A% may be

featu |nclud|ng but not Tinmited to'its own
collimaqu;t mm&bcsus@h F[ihn gnarey dalveser oepdsamey ilsobe tletrioaiulrentnultrasound

cannu evi c dan for .in
waves 5 R PR A m A e e &Rl I PhePitesacd
embod s m@gﬂtllﬂ%ﬂtcﬁnndlb 8eVI&RWeSeribed hBRN B8y hRb baat@b&lispense a
and extendable to protect against inadvertent puncture
compowfd, ch@ppeids oo athenphraimacel egicdergants (oreduere dimigish@s ngnimize
epidur %&%%fg&gg g&EESSIb|e fromthe ball oon cannul a devi ce.
P anpl es of |nﬁ%ct|on catheters that may be used with
enbodi ments of the ball oon cannul a device include U S.
Pat ¢0m025e ThalbaMNeon cedhBla@le 88 mayhilsotbeiseder @dform denervation
|ncorporated by reference in its entirety 0101] The

procedyga psipg dyess .Vé%lawws éroguﬁlsﬁﬁa%owapﬁuléﬁiéwg;z h%ﬁ?ngrvatlon
proced%g #ﬁ@{?oa m{cglla EhétSicA%r %le%H'ictaﬁ@Ab %rxlaﬁeﬁl S8} %%@t o azllpproaches

aser energy may be generat
used mhbe kiodiar grode tldsseribd:d kearsinito hewtshthe ppstecal orfpokterdatéral annulus. It is

del i.ver V|a riate thera evice. . . L
to be amr?%?tﬁg%/}@f 9“16 &Bﬁe({’f&;l Ry lﬁ% gj &(tﬁ @1181{6 discogenic pain
and/or 6E&BMERE dRE %ﬁ&ﬁg@ﬁastﬂ?EgrEﬁgﬁ aPY h&thlafod diQ orR¥A MR BIus.

[0103] Referring back to FIG. 1, as noted previously this embodiment of a balloon
cannula device 100 further comprises a steering mechanism 120. During use, the balloon

cannula device 100 may be advanced through the working channel of a trocar or introducer and
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el ectric current froman external source carried to a
resistive heating elenent within the therapy device.
WO toogtazaegy i s supplied to the therapy device, PCT/US2008/074405
transm ssion of energy may be through any energy
transm ssion neans, such as wire, lunen, thernal
conductor, or fiber-optic strand. Additionally, the
' therapy device nay deliver el ectromagnetic energﬁ,
into the werkiie 31g2- blntsomstenttiodiments.ttlee waidiing wayesspapd maphageegted by
separatiﬂ%];srtrillfzglg slroggnigggur?eli/slin? tgt:;] gtrrzlbu;?galptrlté:;/ba (2(91} #i (it, :% }\élrgaho:n%:tolr I(i)r?'é](gmbination
with thk 8@efind @ethanishe 1 201 ETIgYstéefink asehadioh M 0@yaylte @afiphateprovide
or defocused. The energy delivered to a disc may al so
any of pyargqty of peeringlicr@rms, inglifingsdtines dandeng plyiest Ystonn pending ranges,
. at.i , i i . . .
extensiGASAANHEAN AndRe U RIoR TRy WA SUE (LimeRichp Beviousty in
the emblglimeaslegeselrin id@. haheanuataycaahgtebe laveetl2 withlbsthende 188
. a conpound, co nds or ot her pharnmacol ogi cal ent s
projecting frou {fa ,Oualinﬁqqﬁg {3t ORETTRYSAEMERSS ARy Of ANatiFo! frEages and

actuatop E@ﬁﬁguﬁlﬁiong L2k wEEE iRFhdiRO BuCR NHiRd 48 Hiake kMY, 8RR, buttons
be used to perform denervation procedures using direct

and thedilsuad welhtd dnactfanamonlecdtolp ber examplel. dn dewe embodineents, only one

end 18 BE e Pek 22 RGP G s cu DA€ e LT B Ranipuiae the

steerin%J fReh M PO Flafbk Aanh NPSMaiPERIIISANE BE@ ALY @ nRCERATSal control
he posterior or posterolateral annulus. It is to be

systemgpmpasingtvedoysiaetorshdn dBh ethga einbadigicotsediinasers ragh dsethe lever 122
erf t ' i SC j LNy / faore th

o b AL TREUL LS 45 BEROTD0 R T T AP B Syl PFeomeo

systemannul us. [0103] Referring back to FIG 1, as noted
previously this enbodi nent of a ball oon cannul a device

100 6 rther conprises_a steering nechanism 120. Dyrin
use [0kH:  Refergas sEhG la@gistesTng mepanive L4 iaealgured to cause

bendin%tigI @iQhart 162 YUK %&Qﬁ&ﬂﬁﬁgn&gio%s YDOCRIFIR]. 141hE QUEGSS

ndinto the working area. | one enbodi nents, the
mechanigmK2figs dapsacdwith pecmrntabingend ngmttenh dfythskpaimet § 1I8gpf the balloon

structyres or ti.ssue usin he atraumatic, bal l.qon 116, .
camnuiZtice T RmE e T T chas e P RS ey gt s configured
to rotatdBE PRABL &R 114G axENB0S 18R NéVRE 1 MB GhAREIRIA td 200 0BMrdI nembers 192 that

configured to provide any of a variety of steering

are slidablgtleagss, alongcthe dingth efehe shadt BRrmidrge ylashedsat addistaldgeation of the
shaft 1 .ngilep & 183 lgﬁn?argfstl)e)%)r}oa gd i etirgs?ﬁ}el c%pltr(r)lgrggr%lgérs qgg In some
ot I ONS ranges, or exa e. nentione

embodifievd, BeShogts 119 nhdyebectabitielitd &b gekeipithd &Genitation! dBthelcontlBEmembers
actuator conprises a |lever 122 with both ends 188

192, smpoth dedingef the spmtrendiehess k. andgor arotept Sherepmponents of the
balloone&pﬁﬁllla 'B%Ol'i:g frfoﬂ{]éﬁtgxﬁg% & R (ﬁh‘éé@ t:alggcﬁ H?H&rrﬁom t o{ the control
ac not

uat or confi gurations my used, 1ncluding bu
membdrs 2. dd sbme @inblodimdang s, engb bflthe £pntbaltrhamiserah9l seaecured to the

éike, as well as. electronic touch controls,. for )
lever 1 %eé)_r MGie SSABINGAIBHT (hrtrgt’auglﬁg gr%ﬂges, but in other embodiments,

the control members may be proximally attached to form a control member loop that may be
secured to a lever by placing the loop within a retaining channel of the lever. In some
embodiments, one or more control members 192 or the control loop may be crimped, wound,
sutured and/or embedded into the lever. The movement range and force may be augmented by

one or more bias members 198 acting upon the lever 122. The bias members 198 may comprise

37



end 188 of the lever 122 may project fromthe housing
118. The controls used to mani pul ate the steering
wore@bariedm 120 may be manual |y mani pul at ed by PEEUSZE8/074405

or by a nechani cal control system conprising various
nmotors. In still other enbodi nents, actuators such as
the lever 122 may be omtted and the ball oon cannul a
device 100 may be directly coupled to a notor contro

helical sprangsras dppie@d]in REF.elds bwignay albe cerapiedeaf bpringreorqng eftiengype of

chan| 0 is. confiqu a t
bias mef o&tg%réllt& on’@leorﬁo r?on%éﬁ nﬁé O &1 lrféve]r g%ﬁsl g1f§%ls% a;"liﬁe 8ed by the

size an%r céﬂffguiizttmrdf ifig 18R opehiam QI)% Sldd@m Gk @dusthd m18 hig some
port tubing and a portion of e housing 118 of the
embodimagnits, 8h OpHRL gk evneBanion mankaraYidyh e gibgaptiaglly maintain the

1 rﬂﬁﬁnQQh§€%8 fB4d ses a lever 122 that is configured to
Ve Otat e of p?Vot at a lever axle 190. The lever 122 is
attached to two control nenbers 192 that are slidable
| oc ] alTlhegottha hemigrh 193 mah eommhease wit@R thapailsarilebons or other

attached di st al ocat the shaft 10 One or
clongafshcigis: $he el bud B S Gaes b Ru Thentep 07 GRS V&l
depend MR HRNShd Pticll SQIBHRRAGHEBN S furtREeMBSdiferd 1thBR aR&eristics
facilitate changes |n the orientation of the contro
of the qmtrblemsmln@tzl%mmlsp wiry dlong isflengtie @mmquumﬁﬁnb@nsﬂsmg two or
more c%%trdl% nileéndté X t}ieocdgﬁgrg ng%%rtntb?rtsh%frzdoPo rq)ﬁ:n EH% g\émglgtrlc i&}lf,%Sgn having
the sanie1En FTRMRIBNMect@dnal hiea 6O ﬂiab@' orpPEElettdSnent Bit&OHEh respect to the
enbodi nents, the ends of the control nenbers 192 are

longitudwalpdgiok the tuhalarahalt. Abo, individhal egntioh menbstsaieas pgt have the same
conflg&%gd“fqdaq%@elrrl "t?ﬂsmF"(]) ejg' ﬁé:‘[@blftﬁlgﬁgh Elgtpgéyﬁmgf é}l%rof t econtrol

e con ers-nmay be proxi mal
membead 1 @RCdepictédinf G4 cmﬁpﬂm lwireelittememberp, the atstarmmmé 0 of the

secured to.a |l ever pl acing the loop within a

control ragrabat Ao dietaksH 16F¥<€1h1e54 SOBPIisqS 1308 SUREYERSafit &0 some
embodﬂﬁ\ﬁltso Ehé?@ﬁe%%&@ére%m% bR &Ry ﬁla?rbéﬁurcé’ ItheI RRRf damage to

I nped, wound, sutured and/or ehbedded into
the ﬂext Jhglolne’l\ﬁé rof thehanmode drein¢ 25 & niyehe patitdrcenbeimbet depicted in FIG.

15A, t@#&%ﬁ%%&ctﬁ%ﬁSgéﬁhgvetﬁngss%ﬁ&qﬁ%pge qrgg(r)iﬁ&]@? g)rr%(s:tai&e%hgrﬁgﬂ and/or
interfereAE 1 WM el kR re SiBR DHGSr SBedBRLLSExiBle Rlgton dfdhe Rbhilar shaft.
may al so conprise |eaf springs or any other type of

The flesiregiomdhhmay @@mphwrmqr@npre Thishpodheasesseangepeofngs RE2
conflgurecY g)raccep i al S ctureaivgél? C[tn%q bYSA écé{ %g Qr%/é)goYlded to resist

con guratlon ope ings

shppagte d€ tHeqitson gtrﬁdtﬁre 25f4 a@ivehenpodi Gﬁﬂfeiﬂex&élg@ﬁ)tzﬁ ® Wﬂhle the openings
ocqug mechani sm may_ be BrOVIded to substanti al
262 areniyPridad 1P RaeY iBsetion @f thpEblen fﬂﬂs86fbéfsftﬁhéh§1gnmw§]mterflt of the

ribbon If.lillg (50550 L.Il PR Fe ? %&?%%WF&P 11?1?303@#% %ﬁ?tF a@ﬁﬁﬁrpent where
ons or er e e structures eXi

in the réthdh @tru&tﬁefﬁ%&ﬁﬁrt@fthrbh@ thoppemhg dehbRrthikArtivalar Embydlment the

ribbon structure 266 may also be welded or soldered back onto itself to form a loop to further

secure the ribbon structure 266 to the flex region 256. In other embodiments, as depicted in FIG.

15C, the tip 269 of the ribbon structure 268 may be bonded or soldered to the flex region 256 or

the tubular shaft, depending upon the material of the ribbon structures and the flex region or the

tubular shaft.
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dependi ng upon the particular steering nmechanism In
further enbodi nents, the characteristics of the
we@oamvodedrenber 192 may al so vary along its | ePgr/iS20081074405

enbodi ments conprising two or nore control nenbers,

the control nenbers need not be configured

symmetrically, e.g. having the sane | ength,

cross-sectional area or shape, or opposite attachnent

si t $&104] t Hhe @gp@ieg ratnge ©h élblug]ﬁ ghaftiaiay sipryadependyfg wpam the particular
designt Jfﬁéj zgl\rllglsat ev}ce SbC &9 Ilgllll,lr\rélgaigvll{on C%nstlcriedl[ (?,]rnetr%l Sé(?iedtqﬁ%gmg range

with reks¥ct @‘tﬁﬂﬁét&ral @bfhh@fﬂ@ﬂlhé A&upiQxifral heﬁl’ﬁHﬂldﬁfg rhile iS (ﬂﬂ?ohf gout 0
menbers 192 depicted in FIG 14 conprises wre-

degreeh@rﬁbewfs135tdﬁrere@ﬁ,swlale ig i ombodimentie thedisndior rmﬁﬁ%frgm about 0
i e
degree%%%r%llj)g%l uérd(; X gg%ﬁ églld nsBISnE r%fér:l‘ese rr@d@a g:%%é &) %é)ﬁtg%ﬂeg ec?:s and still other
times aboutfladegrees eaatafut i her abhdolo 00 dsgreesc tThedendiny rareduwd ehet dfther side, if
ri sk of damage to the flex re |on6é52%of t he cannu
any, migels a5 988 CaRH Y gheAteri tean Ge femaepPetiarnisn pincreased
bendin§ h%lesléﬁ‘y chle cféaEng By %ﬁé'sle'&ﬂﬂ;ﬂ%@isthg %uﬁ‘ﬁ\éﬁaf@ \Miléﬁ‘ﬂﬁ? dbstruct one
configuration that forns chani cal and
or mor¢ phtaenéle vethaetheitebubrtshafthe f1 ex regi on 256 or ot her
distal or flexible region of the tubular shaft. The

i leii(%fﬂgg gn ngﬁ nﬁgdl ng ellllPi%lSC% rtg%b{r%gnggcrgg%f 0 tﬁ gu%ular shaft,
one or floBDOEXisH 51@@&1\1!2[36062;56\/1&@ oﬂ}fé shd® AFIQOLChPct L6 editddiment of
provided to resist slippage of the ribbon structure

tubularzsea;ft ardregmprisingiaplolityatt staie2 1. ekhersdeff A2 1§ hayhi penerally
c1rcum{r &tﬁpgﬂéﬂ?gﬁ)n‘zﬁgtztgéfal%ﬁrr?ﬁfvgﬁrqla"\/g a @lgfl{%l E?hrﬂgt% 6r (ﬂhftq orlfentatlon

e ri bbon ends urther augmnen ein
The sldtsh@72r mbpbaeqtatlstor un&pialpdpaad alohg tHel l0ngin@iiad h:ng&ﬁof the shaft 270.
15B |IIustrates anot her. enbodj ment where in_ the

In one ?’f%‘ﬂ%ﬁ th vipethatarolgeatrhaqut ey abhe fiss repemmay bogpaced farther
apart tﬂaﬂ tltlchél§ts @@Jatéd%l)ﬁ‘tr theTResE BB ﬂe&qgglf)ﬁ bipRn1SE r2l7§tnlrgy€have a similar

may al so be wel ded or sol dered” back onto itsel
conflglfr@tncm @ 4 Imog@lebwddmégu@eom r €h¢ Hetsr2i7Bbbp1ct§:t1rlm [ (6] r% cﬂﬁﬁhave a
e fle Lon, 256.. In othey e di ment
genera]ﬁpéﬁ?né fawi h r_q n ‘ﬂ_tg%f enﬂtf?éhtPFIHS 2% A ﬁfrﬁlé VF.}'}biBB]ﬁg the length of the

slot. THé speindRtw&d theVoRenRONTIesk @i]ot%%iﬁiﬁl% §uBstah@ally @Milar or

regi on 256 or the tubular shaft, dependi ng upon’the
differentprenmigghe gpts2Aa comphsing sherflextiegies. and t he f1 ex regi on
or the tubular shaft.[0106] The bendi ng range of

t u b WjﬁfS] _SI_hI'AZSf&ot&P%ngég g@qﬁg ﬁggén@% nﬁ@ %%nplilﬁe R gngl}ndgﬁ c&Mfi guration,

or any OtrhEF Gdndlgdraﬂbn Antlwoing Ibderﬂotbﬂmtﬁdl’tg ah @nglendj icj‘nafe@ﬂﬁt@iangtﬂar end,
t he neutral position of the tubular shaft. The bending .
or any pthakRelygona} diape By sramplse dn swe ebagiggntsy gish dé gresagmple depicted

in FIG.\QQ'O l.’lt%hé Ol%gﬁaéaeé'ndg 5’%’ gib gtﬁ%eg%lag%% tﬁﬁ%k% Qﬁ‘sg&l éhﬁn Eﬂeqmdth of the

egrees to rees, SOWE I Mes
rest of leoirit 208.d &gyoeeserhloodiinonts, Mﬁud@lr@dsnaydmtkesﬂuslribum theflexion stress

along tﬁf‘hgﬁgﬁé ﬂg&‘ﬁé q(t) gglgl rflrg %q %fglaa ?Pg:ané]ga grrldsla?A ls’% e%gs 81 9arg?asrger than
the slots, such as the enlarged rounded ends 276 in FIG. 17A, may reduce the degree of

compression or contact between the slot edges during flexion, which may also reduce the risk of

cracking at the slot end. FIG. 17B depicts the enlarged rounded slot ends 276 of FIG. 17A in
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any, may be less than, equal to, or greater than the
first side. In sone enbodi nents, increased bendi ng
W@ryhe9eary cause creasing or tel escopi ng of tPEI/US2008/074405
tubul ar shaft, which nmay obstruct one or nore channels
within the tubular shaft. [0107] In some enbodi nents,
to enhance the bendi ng range of the tubular shaft, one
or nore flexion slots may be provided on the shaft .
flexionF|liGsome embpqhmegtsoﬂpé sktbod nas hpvad moihednplexs p@(’fﬁgu@@n such as the
l. i f slots 272. The slots 272 ma
'ﬂwp%958{aul neré@?mf%’rgﬁﬁggrent|al orientation, but nayy
alternatlvely have a helical orientation or other
or | GOKOD] i @i soméembbditren®7 the mayhbbeofedibtabbryslatre gioe ma@zlble)anywhere
paced al ong the Iongltudlnal Ien%Eh of the shaft

370
from alrwtéﬁ@t&%mré PIAE o5 Mare, SPRgEMaT abqus d Aslofs taisBagt Yondots, and
other tlﬁ’ﬁ:g %b&& 2‘4'@ o€ 9Bt Ws&ﬁhéﬁm g]]eﬂt@r Q%ﬁlgﬁf{?}gﬁe flex region

ocat ed abou
may beraelg'wrhnre ﬁrdme alsdnutlsn&m) aayt Jhwehes, sinmtingrs foon ibgu dabihen to about

10 1nchgr§&%étlg ?Elﬁl ER ut%gﬁ Q:glé ﬁ%ﬁlé% éncélg(%-gf ]ﬁﬁétﬁ irbgégea?ﬂlbodiments the
outer d¥nfHdhof P f1dxre@lol @hay WAL LNBOS Sachbd¥® BbAA3 MRYey 3bMetimes about
along the Iength of the slot. The spacing bet ween t he

0.08 inghestts aleqvd §. 1271ches, aad ithestr tlm ah@p}t (oeinsissio aheutd). 1%/1nches The

wall th{sckrerlrf]:s:csl the e()j(I rfgélgrrl ?Igutizd%]rm rﬁ%%e ?S]:l a%t ut]._(f @I 1118 S tﬂ g (9'(01 inches,
someti@esdsodﬁay.oo@ MOheS® BohOMOCEGcEANAlDothattirBE, abdlt @03 inches to about
ot her configﬂratlon i ncluding but not limted to an

0.004 ipchgs. dheislosdfAmeaydinye ap RV eAgRuY afr wisliiin the raél,g9 of)gl?@lﬁ 0.004 inches
I
o RELYSRORL RS AR GO ERESEIRR s,

other tlﬂﬁﬁ abeyt Ol6ancéhek &0 gierut 01088 snohes €TIeH spaciag batv¢ehﬂﬂlet dhets 272 may be
width of the rest of the slot 278. In sone

in the 1 ishewt 01 5inehas e abrud Ad iRalespaesimed;abeyt (RACnghss to about
0.050 ih&iRX1 A0 e B AbAND 36 ARAES atifu DR iRURL. PROMACRY HeBueen the

squared or angled ends. Al's ends that are |arger
ends oft thaslotsheaysbaoinghe smgh ofigbaduhe. Oérh hrmhgeub aboun@edlinehels s@u@imes

about (. hyinghes B P L ERIECREF g QB LT AP CIRBPGNR: COAegh0.01 inches.

The me[@ﬁﬂuﬁ' BRsV@UGech{ln bf $ Klopéncprh%;i% MahétanigBef absk 080 inches to
17B depicts the enl arged rounded sl ot ends 276 of

about Q:O(@ inghea, ¢thén targsorboul hOGbimshesrtb abpurdMi3sincheseans) asherdimges about

conpl ex configuration, such as the
0011rle@éhape ?ﬁ%ﬁnéﬁﬁ 280 as depicted in FIG 18. [0109]

In some enbodi nents, the nunber of slots per slot
r egif@0irayrhb éleaia)yl\/dfeheecahmﬂms@ﬂantmdy fatititaté accabyautthel@fpet site

slots or nore, sonmetines about 12 slots to about 50
and/or gqdggesthe dagreg ohtpsug dispaptiop dy achioying atcess g thpigiget sige. For example,

in somé I%Eéduréﬁ t}n%oiﬁgle%pmﬁgir g&?ﬁ% tht ?%ét &8 [lﬁlo%ht t%@ ggfl lnﬁ@ be different

gion may be~any 1 inc
from themngbshatmieﬂesrths visibalinty alp @Letwntﬂg anpidrestrdap ondiogiose a partlcular

abnormality. Referring to FIG. 26, in some embodiments, a cannula system 340 may be inserted
to a target site 342 by utilizing longer or indirect access pathways 344 in order to achieve the
desired approach angle to a target site, and/or to avoid interference from structures such as the
transverse spinal processes 346. By using a steerable cannula system 348 as depicted in FIG. 27,

however, a shorter or a more direct insertion pathway 350 may be taken to a target site 352,
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10 inches, and other tinmes about 5 inches to about 8
inches in length. In sonme enbodi nents, the outer
waelr@aeews of the flex region may be about 0. O5PCTTKZ88/074405

to about 0.3 inches, sonetinmes about 0.08 inches to

about 0.15 inches, and other tinmes about 0.1 inches to

about 0.12 inches. The wall thickness of the flex

region may be in the range of about 0.001 inches to
which @BE trduge Ot agacsets degismef fsrs damionGoop2reiie héengepinsertion
pathwaty %é/bt(a)lﬁ Pg 89 & heo% It]heasr@éj tlll?tglof Eﬁenc%ggﬁgggsttﬁg 3QQ é A& r%ﬁ
approadlV &1ekg® Statlet Medrhb]y b&adth@etiange of about 0. 004 | nches

to about 0.02 inches, sone tinmes in the range of about

0. 005 inches to about 0.015.inches, and other tines
abol®11d] 046 sphe Aebodimentsotiring ksndingnelkey merg gompgrgntyinserted a
channep&t t\ﬁ@ %Hll(gd'ﬁ%aﬁhﬁtd ﬁeglzgmg?)éxfﬁ%lt 'd@ffér@@c ngfé@? oplfele@QQ ‘cﬁsplacement
I nches to about 0.1 iInches, tines
The de@r.e@ 20rﬂlzrtoxheissmayembmbmaﬁ)b@ﬁmeqtafablb}e@ﬁ degige of hﬂrdutg, fredfixation or
about. 0. 025 i nches to about |nches paci n
couplifY et A1t R ENLE P TPRETEREE Qe oo B eange Gihe degree of
dlsplacélkﬂ@h’ttfr&n WA duf NSl ARRUBa1RoR Bad e @&SviceS %@&hﬂg% FIG. 19A, a
about 0.006 inches to about 0.02 inches, and ot her
balloon ¢ampelaglowige 100 bom Flks s shaovreipawtitrd. [®ition éhesstraighié but may be
on_of

angled €k (éurlyggqn Othcr eg@:) %emﬁlt 6{1111 H AL ndoscioge gg% %ca%:ddlaéw vis Cuﬁlglzatlon port

128. Tat kpnst bies e@b@sdsb @2@2)14 ih gfdmﬁlty & @bend 286 B3thk REREISzation port
and ot her tines out i nches to about 0.04

128. A glnadloon ganrpyla dfmcef 1|09>4$ Hexegrasishews #hRIE-d 9By thedip Hghof the

enoschELL L ByPGETTay1R R AgHAEA| By LT DT} e

Vlsuahimg @ortdi28 eparfrararbxargptdirhénts eitere phioaeidscops 282 hEcoupled to the
le for apsroachlng t he tar%et site through the skin

balloowa%ynwé dgyice AP At prryimal hreabnp [ee-hatt (e Bsiis: trien the balloon
cannuld §Vi&d 1001Y 10%edinGHd Q}?poéﬂtghﬁecjﬂ%n ﬁl%@ﬁle‘?ﬁstgic@'gﬁlg%ﬁd@sco e 282 may
particul ar abnor mal Referring to 6, In son%
exhibiterrodimmb retectien. cmcrmhla:nsa}ts lf(ﬂnh@dﬂp]aaqmm thﬁ ser ey rhanually adjust
targ t. site 342 il |ng | onger or indirect access
the pos 5¥H§év%ﬂ§@%xwﬁ2g¥a%ﬁﬂws achi eve the desired approach
angle to a target site, and/or to avoid interference

f r opoER] UGh W6BS epﬁu@mn@ﬁtst e si&ﬁﬂ%ﬁ@ﬁ%lﬁ@hﬁ?'also be coupled to an
processes 346. By using a steerabl e cannul a system 348

endoscgae YHpitBERIIMRAERIE, sotpt nigprIaion of thchyearg raechaniggradgso provides
at leastdsI %%%%g&gaﬁﬁﬁlht%g %bg:g@lyzgf % JEYH& E{?hﬁ@ tﬁeode rete%rfgﬁblacement.

e aggreg e deg
In othef elﬁin)tﬁnﬁhlS[ thpehdoscommay belcduplal thangedlloon Sa{ﬂwlzodbwce about a
taki ng advantage of the steerability of

) pat hway. By
distal regjgn e%%{?ﬁ lﬂqﬂaﬂwé@féﬁ«? 8ug dutipg flgwien tBe PEHPYRKIYR QI ghe ghrdoscope
exhibitQIﬁéoé'igflﬂ%en’?éni ?aélq@)fhiﬁetgéﬁgta?ggﬁlong Ohls dtﬂer%ﬁfﬁ%dlments a spring or
enbodil nent s uring bendin

, one or nore conponents
other typesd biag aneantzhn armydjiaﬂhe blhrk)s&miel dgalycagamst an dearfarencewyructure (not
ShOWIl)elO(I?al.teb(i at thfl: Ihfstea en ofd tﬁg tu% far shaftr teoI né}gulnt\éuen t?l (lioas(c::g}gree I?osﬁmn during
flexion. In some further embodiments, the interference structure may be rotated or moved out of

its interfering position to permit endoscope positioning more distally, as desired.

[0113] FIG. 20 is a schematic representation of a tubular shaft 320 of one

embodiment of a cannula device 322 configured for two-sided flexion within a bending plane.
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The degree of relative displacenment may be affected by
the degree of bending, the fixation or coupling site,
w0 tooasgeehet ween t he conponent and the bal | oon PEFRES1088/074405

devi ce, and/or the degree of displacenent fromthe

neutral position of the balloon cannul a device.

Referring to FIG 19A, a balloon cannul a device 100

fromFIG 5 is shown in neutral position (e.g
In somg pmhp@mentsbgme eraporsehaimglsedf the tubulay sl fy Rodtlagebe configured and
p051t10§<T[H;t§ 1pdug a:tllic’% (Il]evénrr)%:lp(%f efﬁ%scg%qgrolg 02 d?s%ﬁatc nelenet rﬁi %lllql ﬂrf):mon In FIG.

21, for 282npl8, the tybulnx ishaft 32(1 &brﬁ;ﬁlﬁe§ﬁ]@153816zaﬁf)n theénel 324 and a working
vi sual i zati on port he bal | oon cannul a device

channel g6 wherpingthe aerﬁ@rs éﬂ%mi ﬁ%p vﬁ the Ch@BCISt% apd §2G gaspsstivehy are

located?']&%lsacggﬁee %Egtv}\lll @?E%&e)lgl%la?tg tel%]e%ﬂn gﬂ%gf:’ﬁlof t}heecannula device 322.

Plane %Qsmiyl bezlatdted) fposxiampRS betpaet theuhaipbint bhthe o diskad attschments of
wher he endoscope 282 js coupl ed t he b | | oon
the et T oot A< 10 pogitngyit RS #hing Benginepgp 334 may
vary de{p@ﬁdlﬁg HSdD@E paRERr hﬂlﬁn@"ﬂl W30 BA0RNR AeMIARMAAntored to the
lexed I n the opposite direction, in sone instances
flexiontrhgiorn tostbepentR8imeny, tb«tﬁnbﬂrs 328 prcb3atheded met bealotiteton the plane

332, b TG e Qoo PR PE PoRToh T m i B E Sk bR ghannels 324

and 326 8%i16&fed diPdhd PlankB330F8! @Jﬁﬁﬂﬂ’é RRAkSel A bS8 RE such that the
mechani sm may al so be coupled to an endoscope

optical gaptesefrrarandaecone i S;t}hsﬁtglatwdlmadlgmhmﬁy thetplane B2, evea through the

welghtg'& ge%[térg)% t@%‘&%@& %Héfl/%ﬁ E(l:’oro?a;}lg 3%8 a %tcé%o?lqgﬁfplane 3%2 (e.g.

where ﬁhh gerdeg ﬂ&ﬁenﬁf)scﬁbps R Rernicalll mo@tddebr whediad@ntral viewidg angle In
endoscope. may be coupled to the ball oon cannul a devi ce
embodigpsitit CoMRYsEreagircH kg chngks. ﬂlﬁée@temﬂ the chapaeh maybg thgcenter of the
circle. gﬁ Hh%?%&l{t)ﬁcghlgﬂts cFHl?npi'hg )l(lbr at @?Ir %I‘L gﬁeﬁ% ﬁfée %élﬁgf%rg)?q(aﬁgrﬁﬁ?may be
charactpnzetdi wBieing d@asﬂal Wwith dieheentee phheilimgedt sircdasqljéat ghabmay be inserted
t.her type of bias menber may bias the endoscope
ln“”hﬁﬂgW%Fly agai nst an interference structure (not shown)
| ocated at the distal end of the tubular shaft to
Mai yaY) tﬁtlﬁloﬁ@lg AR AR ARASt khAn HUFIANA 1 fid @XdcRA: tolatannula device
sonme further enbodi nents, the interference structure
having esjn girebandinegt @aneg in mve@nbﬁgium@fts,lth@canmubrde@m mrgay be configured with

0S I e r Si t O nin
two or 1L affnl%lng ﬁa eaestﬁfltth 51 O]%% I%m% &n ang 9 R mor%chan{lel:l(s: may be
aligned @{ok Gﬁébﬁrﬂiﬂg%’laﬁ b nbtdmskta bembhd pl@.ﬂ@ Hlfsoﬁfé%mbodlments, a central
enbodi nent of a cannul a device 322 configured for

channe} gy b geayidaddRatdn akigneivvithet woeridngrg bprding Plapess one
enbodi nents, one or nore channel s of t he tubul ar shaft

320r[6ﬁ$%b%s9géﬁdo%& Ry RG p&’f?éﬁdo%’ d o %oElS %t% rng%nt (e.g.

degree of endoscope or in i runent I spl ace uring
grasperfs Ioe xibsoie debmddr] @Bay Bd jnstwed mxaonm @, mdrh ehmuhhsl dithes¢wafitla device
rises_a visua izatign chann

co .and a
throug% PIPHYH AN el PEPE MAhBYE SHIPYBP aRY/8F g/o B2 H§juRsp gy be
optiondIRR oA SNRE WthIAR R Rfbrd & uré BN AniRIAdjdf @e position of the inserted

component. In other embodiments, one or more components of the endoscope or working
instrument may be an integrally formed component of the cannula device and is not configured

for removal.
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| ocated along a plane 332 that is perpendicular to a
bendi ng pl ane 334 of the cannul a device 322. Pl ane 332
woreapoozdeBocat ed, for exanpl e, between the m dpRPCTUS29D8/074405
the two distal attachnments of the steering nechani sm
The rel ative position of the plane 332 and the bendi ng

pl ane 334 may vary dependi ng upon the particul ar
manner in which the steering nechanismis anchored to

t he [9116%i dier pxagnpin. in FAGSt ek andbBHiarhatipen camalacdenicer340 is
COIlflgl*I‘ﬁ(? w?tﬂd s%g’ grgg%f Qe g}ml%rﬁcea%og %\118121:1’1% plesuﬁlzﬁlﬂgn §h nhel (%E)t shown)
with a sergﬁtehumnbﬁlgmserrhe dcdetp@rtt?)lZlQ n@d’j/afd)ﬂqirﬁe 3Mn@ﬂ6htﬁ AG/izb&astic or

| ocated on the plane 332. For exanple, a channel n%%
frictionyariaghmpigiiakidakiy canfigiaed torﬁéldéfav iggalan dasstted epsjosggpe. The slidably

t l;
erippat D R AR Finf e bk Aot il At Lk R ARG Sscoctasic
uretharen dadcs [&é)Rﬁ@TH@IN Be (Kem:aOéIj aod ahynef plaieey BBSZylemcg)lock

where the | ens th nd
copolymgesaiehas mSHa f‘e by REATERN ﬁ’wéwﬁau%% ) ?ﬂle scope port 342
thus ne@H'JHQtdﬁa% Qhy p%gﬂﬁf c,slhtﬁg o? ki arﬁe&lgﬁ‘i@ﬁq{) %ecutr@@le%ﬁﬂés%f)pe or

of the channhel may be the center of the circle. In
W@ﬂﬂngmh@mnenbwdhwsnmspoﬁﬂﬁﬁu&nmgyp@mwQMrwbuanwnhmﬂﬁehsnlInoﬂwr

th t h b )
embodigfius BN G arphe eche BT PO e i GEabRIPASH dimB §leBfinism
demgnécﬂ@tco?'r%}é t@ﬁle'eﬂ&@srcbﬁéjoﬂ \%I‘Rlﬁéhﬁstﬁhﬁéﬂ'ﬂ akith E@éﬂtﬁnaﬂdﬁ@ﬁh@ﬁ
(0]

di ment shown in FI 2 1is directed to a
assembgythatimay e vbaskto meadifyghe sprichg betwirendhatpck loaplempi mechapiem and the
housmerrbodlments t he cannul a device nay be configured with

fwo or nore bendi ng planes. Wth these latter

enbodi nents, one or nore channels may be aligned with

one [T Rpfgliagaohud FiGL23a ket grexintae acd B(g) ¢fl thmerbulan shaft 362
some, enbodi nents, a central channel nm rovi ded

may beyqoxplel 4o gng grraeredbIRg SN i d0hel0ti HY: éVﬁH@gcorrespond to one
or mor& Ql;al‘lﬁéls ARd B HLQRESh 4PBRY, '?ﬁﬁseln)ﬂ 3881bf MI@)QQ @arﬁl‘hla device 382,

wor ki ng 1 nstrunment” (e.g. graspers or tissue debrider)
respect[myy bAsinotsdrin #8Gi 3} e tldneg gagnent 87@ map be lirscahmtihieation with another

oving S 3L 2 SR, B BB B et o e

device 9891.] 'Pﬂ@'phﬁﬁcﬁﬁp Fubery s%%m‘é’htt Woansy & usréﬁri%r ERAhME.aS ffush or aspirate
lock and/or adjust the position of the inserted

fluid ocmateualansertefl mnto threw okirgodianedl o the(;iﬁ;@lcg B8gthas is accessed through the
. 1.CO gent s of the en %§§ r instru
miaalcRRBRRTH By e BB S 2R PR b ement

may va@lyewep@ldarrgiuposl th@partioihi @uém flaront eraplk, 4 @bi]seE@Ent used for
exanple, 1n FIGS., 22A and 22B, a balloon cannul a

aspiratigaynayebegimd psredwfpfded e ggispgallapee dubpappbeatiog#p ajspetion source,
while aﬁﬁmgﬂlbﬁﬁi s:%gllﬁew Js?r% Hﬁﬁgg&%ﬂgﬂ)dlﬁ%& ﬁl%gr b%@ﬂg lre @&&llt{lstand higher
positivafZssungs. Cﬂimnﬁc&:t@r doupied toa piirtlaulur sbog sagﬂnelct o4y comprise any of a
variety of connectors or instrument interfaces. In some embodiments, for example, one or more
connectors may comprise a standardized connector such as Luer lock, while in other
embodiments, the connector may be a proprietary connectors. Depending upon the particular
channel, in some embodiments, a check valve, septum, or a hemostasis valve may be provided to

resist retrograde flow of fluid out of the device. The characteristics of a particular channel,

including its dimensions and flexibility or rigidity, may depend upon its particular use. In FIG.
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friction surface material that is configured to
slidably grip an inserted endoscope. The slidably
w@eioppdebe materials may i nclude but are not |PER/USH08/074405
silicone, a urethane, including viscoelastic urethanes
such as SORBOTHANE(r) (Kent, OH) and any of a variety
of styrenic bl ock copol yners such as sone nmade by
KRATON(r) Pol yners (Houston, TX). The scope port 342
24, for eysplacelplivon chznpda epB¥dtdopprises feyeapaytsai8ol BAQG 392 and 394,
.mechani t [ he doscope qr. Kin I
whereif REBRITTE R S if REPRSRER AT BRI vuigitigp- Sueh
ports nﬂtﬁjtﬂd%ﬂﬁlﬂiam@@d&ﬂﬁht‘é the dtthcBinB@of @BANEI i bisch RAWeMBSe. A rigid
the scope port may conprise a releasable | ock or clanp
port, suyeB @ At SAY-dBaY bmigvidsd éyupstanpents that mayiekenyjee by damaged or are

o . i naf . ‘ . ‘ . i ‘
dlfflculawg({sédﬁg %}}bt a@ﬂﬁggﬂ% éﬂﬂdrts%gﬂ{ft 0@%%1?@13{1?%3&%3%%?%9 FIG. 25 depicts
anotheb@tb@imentthd altatikorocanahardevive Shamitm anackhied enbe@d8iwith two
connectgps Pibar S G ErT S0ty gl O ST ARt g dnfusion
or injedtidRidP hICREBNIR adRftes of Qfbsta3BE thdBe nidledl oBéher to activate the
correspond to one or nore channels and connectors 374,

compo@iiéns (8.g8certantadBBivef, sedhimgbal doating canpusitzondevi ce 382,
respectively. As noted in FIG 23, a tubing segnent

3218 S RSN 2 PP <A s o
treatingC @R @&lcRE ation tHALINGRIIK nDgeeh@Rb@bredfioh HevielY ITeR baBden cannula
~ This particular tubing segnent 370 may be used, for )
device gy bglused fos agqegging the nasisiy ancedlivariog s pudeysedecampression device.
' ri ' - [ vice. 38
Forex{ 3 gL RGP Ko RIANEELY O RS SR8 ARt o i
balloort ¢ilahulg deeigeaind indG e nibleupaf 4 distil Amudiess derohgadssioasleoike may be
a tubipg segnent my vary, dependj ng uPon the . o
used toggmpy e g isF FHE'eH oIS sue RitknbY disarpiioa; sustipsfisiglvingg ARy shrinking
the nuc‘l’e%@,dv §198usd sro@EHe%alr@%rééﬁaré kl%\gn & shirfak @lg@ﬁ&%s LQh as resistive
resi st coliapse during application of a suction
heat, radouireqegnoghidherean etdiacohandit hight egoemtavelsdidhsbond orf liqtidthermal jet

energe S1 RO T SRR A SO0 08 of e i
nucleuPMhl kGl 3K theppdiigicd AXTER e Yo BT t8FadNKe 8nté of the disc. This

variety of connectors or instrunent interfaces. In '
may redunedhepisotiraremthe spingmeneanpts cheighe msnimiping ot mdneiog dresassociated
R Ty T B S RS T
One oranddt Apvit&! Aty SOBYERH @6 Strenldie@Rdll/Bgsupporn thdi@eakened disc wall may

particul ar channel, in sone enbodi nents, a check
also beyuged, with gdgtlapn cappula dseisest asi s val ve may be provi ded

to resist retrograde flow of fluid out of the device.

The G lob bl b | G 181 2 ddcBRHALBE devi

its [?jilﬂl?ti,nsi or?s ann% ?ﬁqex?gﬁﬁ |Ot f or r fig\hg‘?t y,al mgy gepelng eviee
results ipimarensesl tpaile sanghtam fos the shrpebh GieZeby dllowiex@aph@eomato

oon cannul a devi ce. 384 conpri es fiv% %orts 386
y deliver the

atraumgt%lg,hy %}p%ﬁ sgﬁqyngglzg, tissue to accurate ecompression device.

The decompression device may be any of a wide variety of devices suited for decompressing the
nucleus. By utilizing the subject balloon cannula device, nucleus decompression devices well-
known in the art may be improved as a result of the real time, on-board visualization capabilities

and the creation of a working area.
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wherein the I onger, flexible ports 388 and 392 may be

used for infusion or aspiration. Such ports may be
whewehrwsal to facilitate the attachment of a BCI/K§2008/074405

itemsuch as a syringe. Arigid port, such as port

390, may be provided for instrunments that may

ot herwi se be damaged or are difficult to pass through

tubi ng that may exhibit greater frictional resistance.

FI 61019239] ddppddigorphén senal @pplegditicen thepftragmghid Fayuwla system may also
veuse ERRAYATEBY 5 ARG PLAIEARE AR SRR vatoon
cannul£ &3 feuh A nfd§ be G8e BRGrowe Hiredt vishaliatibh e 4 RAritsy 6Nb&h bedside and

_injection of nultiple nedicanments or substances that
surgicah procequrathatoyere mesviguslyaparfoyaed blingardiprpbidh indyiset yigaljzation.

. Ve- - n . .
such o S gEABER B poR AL a8 TGRS b,
biopsy exdrjpineaspimtisy, Soetxanipty. Thraeathendgkadipde tidlegananaystan may be used
, t hat include nucl eus deconpression devices. The . ,
in the GRArEGH rAUR AL AR GTEES HapTHEMUREeea) (ARt 0diagnegs Pt abdominal
traumanucl eus and del i vering a nucl eus deconpression devi ce.
For exanpl e, a deconpression device may be advanced
fromone of the working channels of the balloon
canitQi2d] dédwsere ambodinteotst the balledrecagnilp davide sy ba used for
. ucl eus _degonpression devi.ce be used to remved
dingnofliGp GiBe S CHRTRHCTAN LBtk o B e JEBRy ERToTCT Ry
diagno§H &Si@)uvy tn fOF othdr ikdied) kbMBtidbhe AMMCRUBe divedt ivisuslitayipes

of thermal energy are known to shrink the nucl eus such )
capabilgfies of ghesupiget dravaes maydeabledgaeqiugtelyddensifs ary gyepbility or deformity
' T . = v Pl
e ECTEF Sy LN LU Sy WA ARRLTLab by amons
fractureheu¢ree dammge, al 8ioc Hegensiadon Decalkiticns giesnbjeét deheshgag include

nucleus-nag-result in the protruded disc naterial
sensorslgr FRSHAG ignRg dateles entrBple oteniqie tyf gasurpflgwniggpperature,

pres su&?&%% érh@on@éﬁﬁﬁiléﬁ.el“ Har‘suﬁz)#;é%t RIS P S ) BARkE to fege %ﬁid, tissue

m ni mZing or reduci ng the associ ated pai n, weakness
or boneasadipdes th betusab®r extetrabdingnestic eostse evddities|lyuppeubject devices may

. f. it , . . ' . .On devi . t hat
deliverygying eage o SRR ERERS A 4T op et he eiogriag bony
degeneftf, WRkkarTRY, BE $6bjQe dbpiesk Why delfePakéRRIs ¢ UMINBsis and

device. [0119] The conbination of a balloon cannul a

treatmegévi ce and a deconpressi on device results in increased
tactile sensation for the surgeon thereby allow ng the

sur t Ny nj r '
ci ) T he UL AL e B PLAALE R RB e togertorm
discectdtng. Gedonpresditmlgelthen, iR ypatiant anprepfedandideieped a hefay sterile
. of devices suited for deconpressing the nucleus, By . |

fashion gndyip 1il#igrat freubisisjcs erons PR BaRTRE BreiA. 08 loGaliRncethgsia is

hi QATRE &8 SLRBwWHE Y }‘i@é{jﬁ @il faln Jngﬁt%é P&ace. Guidewi
i 16V%pn%r ove% gs a resurt of ee%r cal” tg(l) Y, on- %Iggbr{ré pace. Guidewire
placementsuay be parfaymed apddyifluotdsespic guidance or other types of indirect visualization
including ultrasound. In some instances, a small skin puncture or incision is made about 2 to 5
inches from the midline of the patient’s lumbar region to facilitate guidewire insertion. A needle
may also be used to facilitate guidewire passage through some tissues. The guidewire may

introduced on the ipsilateral side from which the nerve impingement has been identified and at

an angle of about 25 degrees to about 45 degrees to the patient’s back, but in other procedures, a
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and the creation of a working area.[0120] In
additional to spinal applications, the atraumatic
wW@200002®3syst em may al so be used for a vari et yPOF/US200&074405
procedures. The atraumatic cannul a system i ncl uding
the ball oon cannul a systens, may be used to provide
direct visualization to a variety of both bedside and
surgi cal procedures that were previously perforned
contralpfeiah appraekhamdigr aidifferdntrangte maxbabiedat Adier c@fgmation of the
guidewgr.reqg(%%%ﬁ,ea}sdﬂartlgrl rﬁ%{e bebfflltser?f:rcieovglo {hellglu{He%v?rg: t(t) gn]]g}gg:%ﬁea I%uidewire path to
I'opsSy, pleuracentesi s, paracentesi’s, renal <bi opsy,
the epi@iifll §pacd)t A@giodatdrith 4 RicacrA IR mdybedn@idae bovexaspilgor to
. the cannula system may be used in the enmergency room
maintaigracegsy §eghag gistdlatorapd Bg],dﬁmfrﬁ]nﬁé(rhetr@lﬁ@séqd. tAaIp gndogcope or other type

. di i . i nal .
o s A9802 S T RO A8 CMBg G2 e LR gy aevie.
irrigatidiofluidi sagree $¢ cannpete tsths irriget@uset of thielballcanginaxiatayd @étivated to
..the spine, it be. nore difficult to di agnose an
providg egngingoysflishing, Aoptsaive 98 a5t RIS REHHINHACH RS U RAciA checked for
patenc§j.I TRESa1bbi Y duTAls i QR ERRAD tHel ihir&fucef ardNly SR 8&ard the epidural
devices may be able to accurately identify any
space. iDhscabistalizgtior oidbé epidiutay spane trhag bs perfermddowitle dergplescope as the

balloon&%nﬁ%b. grg tthe(f:l %)i(ilfrglr sg)g e. %ﬁf, @rg bgg%gcén\r{%l?l %g{eigs(z:t%g iegilgiur%lﬁ space, the
ballooﬂ_jﬁgff@ hhipalited (@rgaﬂgkéd' Ad/orrb@tedVR] Rt BR\Us&CmdN Ydentify the
i nclude sensors for collecting diagnostic data, for

spinal @(mdeﬁor apndise er ﬁominmgﬁ | Bw, aﬂl@%@m.@pm@yice.may then be
inflate YR %ﬁéu‘% 0,32 of ’ééé[%fa@t &g{éﬁgpatnfrdafhénoydv 108 SBI &G AENhEESsite.
may al SO be use O remove ftluid, fl'ssue”or bone

Where siangpda@8eritQitb & dbsietthgfdd impeitigiignalon dirRgeQ fieiifflited bslloon may be used
Addi tionally, the subject devices may deliver testing

to separase; e ficatiant sidiand B arrve A8¢ FUGTEHE 8 Waskingisens s fisdreginaent site. In
some egl%gﬁfﬁ?ern?st h%ﬂid@@ﬂre M}gl)edrgﬂlgcg}%d](’lhfo%chgfll‘?él of ﬁﬁgﬁlﬂgon Eéﬂﬁ‘lula and
subj e el i gnosi s

ect devices nmay ver electrodes for diagno
advancadhdadt tteaimefithe byllib22¢whnd theeeamboikiter for etdnepldiahd gpddewire may

. cannul a devi ce may he used to _perform dj scectony. In .
be insefiF i3 pplEATS Erioa At SR R SCHERL IR bgrRbe Inseiign may

occur HAFRPBHatkd} 4RSS inBih@bi, lafd badh GMfaRd nkReds !se%%uea'fe%l from a bulging
decubitis or prone position. General, regional, or

disc suifacal A dsestdiresptangiisstanimng sgtieramdertedrin ghabajiobu eminuén draryce and

i R BB B B A B

swept dWYHYOHE Opthudld HASARNANI PubIeEystep T ntfy HeNEbe&d from the
vi sual i zation including ultrasound. In sone instances,

treatmegt sitrby ansidpiafumessemelyon thatsssr disripingaersrugisotit AZoggylgion

probe, {frI]l%FC?C%T {nragw tirps%rtgﬁ HlJté % b?lflo&p ?anggltalti%higv lﬁérﬂpo%{asirs %888 to shrink
O TacC | afe gul dewi re 1 nsertion. neecﬁ e may al'so

tissue. g soraedmbodibais| tHeateated disdsvwific Mag saQeal Milicoddhe SAMEsize of the

tissue ({iérﬁgtlijnezgsihst-lrrn?en% lélnc(ii/%\rlwthreere(?l}?:%:/d pressure in that portion of the disc following
removal of disc material. In other embodiments, the treated disc may be further treated to reduce
any extrusion of disc material from the treatment site. A forceps or grasper instrument may also
be used with the balloon cannula device to remove any extra-discal fragments. In some

instances where fragments may have migrated through a foramen of the vertebrae, the size of the

balloon cannula may permit advancement of the balloon cannula into or even through the
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i ntroduced on the ipsilateral side fromwhich the
nerve inpi ngenent has been identified and at an angl e
W@R00a2nes9 25 degrees to about 45 degrees to theCT/US2008/074405
patient's back, but in other procedures,
acontral ateral approach and/or a different angle nmay
be used. After confirmation of the guidewi re |ocation,
a dilator may be inserted over the guidewire to
foramean [Thpgy¢ha brdloguicaimmla @aphe Mseided ko bpicenfrad bpigplacanal fpgm the
introducer with a releasable | ock may be inserted over
forameflrt](gere i'Tator ntngrart‘readl f?] gar?er?%saccess so that the dilator and
gui dewire may be renoved. An endoscope or other type
of @0123¢t I asathdd ensidddnentpybdi®oh el ©dstend Mat be udtiggaefor any
channel of the balloon cannul a device. An irrigation
of a varigtyiof§ cardifthqragic Prasatiaet dvrlyding g nof Hmtse o hrogefiqsceny, pleural
biopsy e s e PRI En @ 288 PSR L0l PULLRtia blopey. for
exampleorstindicatedufdr ¢ie ipvestigationcdfecteedafdod effatiemcYhe filveedure may be
| oon.cannula is inserted into the introduger. an

perforng‘ LHUISCOPE gl]ﬁ%angﬁ PHYHLAS endoseqpic istrypents, but is still associated

with subkan@] ind@#bidR), iaEubig bRPhStUlRkedSBRERs SBY pRENRAIIA MRPmyocardial
with the endoscope as the balloon cannu?a nears the

rupturee gt thimiglally pavssive Adrecheisirdizho@malteamatiyk anagyrimprayettherisk/benefit

protte PSSRl B2 ot BBt B9 B RO e rctspea
usual ste6i@NtakHiyn.t NEca3 Bhdddesings ¥ehidved ih e sabyiphbid Gegdbn of the patient. In
foram nal pathol ogy. The ball oon cannul a device ma

other ephedimsats, pfPbety RNt inip S thorasie capty Baybe 4sed s
. : n
oot B ARYPDSEAISAOR L 0% SIS S o o e
a pericaréiaV @rairfalge cathéteatvedalbaldly doplacayhdgidised: hay bepaeaddinto the
the treatnent site and the nerve and to create a . .

cathetey; andcthg gaglﬁtgé may perepoyedeleppipg thesguide wirg,inggpe. The guidewire may
be a st&ERACELABNES or 21-BPIHRMR, fHRY IEeTDSRbEERehQtheft an initial

eaStcﬁgn él of ?%ejbgﬁgoon cénnu?%ﬁ%nd advanceg pggF t%gmﬂulenuy
into the pquicefditlkpadeas made by Gweguitavhes, t cathttaemby b irsertébover the

., _exanmpl e, the guidew r be inserted ipto a bulgi.n

suidew SRR R PRE BTG T ey D & oL R R ETo.

and/or tMBRE bOSk RYe, Befos chRfnal (RE pRkE@ire beht 8PMotd il by be

' and before or after a nerve is separated froma

insertedovegithgyeuilewirs urd iwowyedita wilsughedissnapathvigy frastthesento the

prcar ST AREEC okt B P B0 B PR R Wcm my o

inserted beatthEHlidSit€. Inotetintiodph&ds, Bt ballboieshnaR S¥EPLis inserted, a
,amgy by the continuous irrigation and flush system or

samph%y the pft%@g;};gﬁhpﬁwé (}f. élgﬁ %@ﬁpegl@c@rélaéyl.lrgz}?e may be taken before

S, . .
orateREHLELLEN FEAIBLY Sl HR AR, AR e f ome
embodinnsey, thethallnbo niak &e et dtabandoaadsed agdinst dchpagiel pericardial surface. A
hennééasis and/or to shrink tissue n s

] I one . :
graspeigiBnby WSAS (ke ae PF Bty BOPYET plbe Phigfalqeripadigy purface. A
coagul&ﬂ)% ﬁr@bé Iﬁgy BERidd 18 ;pﬁﬁ/l&g héﬁlﬁta&is%ﬂ&vﬁ%%ﬁ@ﬁbhﬁ?x biopsies. The

Instrument” and/or the reduced pressuré int portion
balloorodanthle ndiysee dedllatedwaind gdvamed distatlfy odéerstbe guidewirakowdrd the pericardial

space. mgtﬁ%@%gg%;%gﬁL%iacéﬁﬁe élgicelgvtvi?g isdolp%ignaﬂﬁy rerkfl%vg:ciJ frz)gletfle balloon
cannula system. The pericardial fluid may be drained and replaced with saline or a gas to

facilitate viewing. In patients with a hemorrhagic effusion, additional irrigation and/or drainage
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any extrusion of disc material fromthe treatnent
site. A forceps or grasper instrunent nay al so be used
wWaraob/o24es9 bal | oon cannul a device to renpve anyPCT/US2008/074405

extra-di scal fragnments. In sonme instances where
fragnments may have mgrated through a foranen of the
vertebrae, the size of the balloon cannula may permt
advancenment of the balloon cannula into or even

may betused trginpries Ge ghasity offtha gieviipgfipldl [1beo rba&mmajabmylaﬁ:é and the

erte entral spina
perlcar%hatc'sapace g}as% eﬂglioge&igbygﬁ]egun an%/(%r rata? ﬁle ba[lgon {a(ﬁlﬂlél]dewce In

some efiboliiieihts Headiloentannalalady BoNe@ANA u|rﬂrc£gyﬁe&mhi@yarbﬁhe inflated
utilized for any of a variety of cardiothoracic

balloonyiy et Paldoon; q@eme}a iigen (R atFrmatically €at yRthe perierdisbbisye to
reduce meet!["srs@e 13?%? H%%/ I(I)lﬁg??%@g&&te Cfif%{l@glogééar , 1 et[‘gd?tﬁinﬁ} erﬁfagcoplc

peri car eri car Sy or exanpl e
procediuss,iwidclc atte@dmfet)met bmttanm&lte(g\ahemhenafls msm[érclecnaﬂdlda:lr Toculated

... effusion he pro r be perforned_ und
fluid mf% BrHELp S@Cgv&r: &gﬁei ﬁ?%énﬁa TENHED BB facilialt fighve Apraration
betweefl lt'ﬁe ﬁeﬁlcﬁltd'nllrh afid #fe Ipﬁtaﬁgurw tb Qaf@f&%ﬁ%ﬁh'ﬂ% biBRyah Ctllllc;s¥ situations.
including but not Fimted to ri'sks of a pneunDt or ax
Tissue hivgsiny ofCthe disaéral pgytcardeum Andriontheeeploprdiviv asiyie, takﬁme;ettg graSpers or

other e]\é(aof???al}l(lé 12)};)53? R)g?s [gsglgg%h%s%e Fﬁalyrbc!eé a c§(¥f a %{]ﬁegg[atlgh /pPo%e one or more
wmdox@sﬂ&qgh&ﬁrﬁﬁ@nstrﬁ@ etk @B inl the ?Eﬁ%ﬁdm&@ %r&ﬂ@@&%dﬂg damake of the
sterile fashion. Local anesthesia is achieved in the
perlcargllgbe(fiﬁ.p;m Parisgiden mndqmrﬁmqsgn@onq i any.lagy be performed before or
after en?%&%?{/tﬂ%ﬁé&dgr& Edh z)écelensl{ @85$ %ﬁf’n 1 erﬁay @Ené??érﬁ e?l and an x-ray

may be teigdnt0 @hedkl fof & paEEhotARas! fakkededyBlesbaiby ﬂ&dndgﬂ&h@ﬂﬁe prbviided until
some enbodi ments where a pericardial drainage catheter

the pneggethraehatyesohvest ace, the gui dewire may be inserted
into the catheter and the catheter nay be renoved,

| eamm; the aﬂd%hgee‘ﬁﬁﬂogldleht%éﬁgﬂoo-ﬁhﬁn%h gﬁ{\@rﬁ Ve 1Q§d  perform

straight guidewre or a J-tip guidewre,” for exanple.
any of 4 mamgeth ofl geretousnayené CBIGYIN picatdizes, inclidmpobiutmet limited to
ericardi al St nad ui dewi re cat het er
eystoscgy (G P EUpT B A EE b PR o IS BIRGHERESRSY P Ees’
fetoscoE? Yﬂn@ﬁﬁﬂig%ptﬁhﬂ'f&aﬂﬁﬁm awWiR¥nd Blaﬁé&@fecf( @ﬁsfp@ﬁk%ﬂ plotddures. In

I st ol ogy, /or culture, for exanpl e, ore
one paigignlai mm@e,tcmetomoe& @@R.Wl@ pecioemert using eﬂaxm@thﬁﬂlgoma@nnb@ system

nsert ed. (Qve d& mnre and Ve
with a {orvsv%rlﬁi epos {ot,t]lwaln r?a(l))?he é)og,kbut 1 othelhermb ed? rln%ﬁ:a{? I'é%lg bapoon cannula

system@aﬁdyeilsd/%djmti Nth dikeeergbtdela vt £cﬁb@dsh@@pro&$lﬁlr@ﬁtﬂa& ®e @erformed by
cannul a_ system may be inserted over the guidewire. In
drapm&@ﬁele@ﬁwg? e Sshigg apg @rqpamgdb%u@ﬁﬁﬁlmrélcey@t@ﬁ%hzmg agent

o 054 SRR A LR R €1l 05 L lggon
cystoscopiangibailar gemdralaineghesidhap baumaianiteaﬂ A lhgpidrdhhesdretic is
optionl Rl HLGS CRRHTIAI N GH AR B W1 el hahpllghaageea system is
inserte@@R ARturl A BAfiLEAR adR8idAR5 tHeAlla®idf ém If*some embodiments, the
bladder may be filled with a gas or a liquid to expand the bladder wall for viewing. Once in the
bladder, the balloon cannula system may be flexed and rotated to view the bladder cavity.
Biopsies may be taken as indicated by inserting a biopsy instrument (e.g. graspers) into a

channel of the balloon cannula device, actuating the biopsy instrument and withdrawing the
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grasper may be used to take one or nore tissue
bi opsi es of the parietal pericardial surface. A
W@ omgr®msd on probe may be used to provi de henoRCEEB208/074405

foll owi ng the biopsy or biopsies. The balloon cannul a

may be defl ated and advanced distally over the

guidewire toward the pericardial space. Once in the

pericardi al space, the guidewire is optionally renoved
biopsy fixsgmmene Bl ureteral @aﬁf:mmay b9 sdeapifiedd the bpideandiaanulp mayde

1nserte§rﬁ¥0 Fhe ut tgrI n& %\A}%g\qvlre A% e%tl\gl glpy %?%leﬁ%p] Hatl‘%% 21158 cannula

system@hfl Ugb @i, ura(éﬂil bhﬁﬁél{o ﬂaﬁlﬂlt@tﬂpas@z{geaﬂ Whctsal oA bﬁlﬁ@lmtehﬁmm the
used to inprove the clarity of the viewng field. The

ureter. JBSPHe ﬁmbaéﬂmf@tsb H’IBI batleen aﬂ% e bRlkogseanRER gy Sem Spache adgpst partially

a

cxpnd4EARL L B A AL L Ay L

perforacian, nIDIepemimg ipenfthebkagthiat tie badlooogaanién fyaehi, die atidoh hmnula
inflated |1 oon tip of the 1 oon cannula is used t

system RayzArats %@Pmﬁdﬂ wttﬁwtr@f?@alpfﬁ%ee%&ﬁyaien% {1£3 gtong & encountered

during ﬁfc%@@edﬁfée a Bhﬁéy& deRed tgp( %Wﬁnﬁh?nﬁ&' bE %\%rt&f into the
bi opsy. Unlike tra tlon doscopi ¢ procedures,
balloonmmotnlaamemaweetmmsh@ ginie. achrrdstQms gt wiedoo tahgrto tiesvithdrawn

i nsuffi t, fluid or Ioc d fluid int
through by df baflodh Gadiuis SR et Pesnifen of et shgrure may
be used @Wrkdkt 3 Be biofis UDRE M@Jlﬁbpﬁ’@s eﬁhﬁﬁdﬁ@@ﬁe bRAKRPIdreaneVAIM completed,
and the epicardiumto safely performthe biopsy in
the ballopp senmila systeinomey bawddideawsi. opsi es of the viscera
pericardi um and/or the epicardium may be taken using
gr agppe: Sg s 35 Bg ﬁnc%?g&?(f:@lgf t%iSQFQe%%%n tisol%t%l‘mlté%i' t0 %al%cular
tis ebri der and/ or a coagul ation probe, one
exemplany cﬁanmdem deycribedias budt moy)f tayrsdeafyo rIﬂEdaISd’totbh elnderstood that

pericardi umto provide ongoi ng dralnage of th
the terrﬁlélp]ro(gé{pac;da]per@pfl%gqrélﬂa PYBROSE 4 HgseaibIng R%Agar&mbodlments only, and is

not 1nté‘n%9(?§; lgealtlﬂlﬁﬂ@’ sihde @B¥%eo é)??)g i ?r@&ﬁt ﬁ’lrvgﬁﬂ)n%ﬁlq{e%rﬁirted only by the

after entry into the p space. The ball oon
appendednhuha may then be renoved and an x-ray nay be t aken
to check for a pneunothorax. |If needed, chest tube

oo PCAT PS5 rBleR A EhRER el RN ESE R G5 inervening

value, ©3ROtEheh SHEE BN BBthe DBverSRElt LifleRahé B6HTaRYeallly dRctMad btBEdvise,
of genitourinary and OB/ GYN procedures, including but

between §he Wpei wblow 'y@tﬁ o6 Bebyngadsscomenifiedbidisgpsddgiach smaller
range b?l\?&z%ﬁo s{afl nc (%ﬁlgt&avgﬁ{ng ﬁ) ?ale?e%i?/%lg%:da ?1;53\13)%[&%5 rs}t&ted or

1nterveb1|ngd'dﬁlre 11Iil&121k stﬁt&& pangiioendppaedd mathin the ioveatipar The bt and lower
cystoscopy nmay be performed using a flexible

limits qscéhqse éwalé%mﬁlaﬁea Wéﬁ%?ﬂewft%lyé’eﬂ%?m%d&rﬁé%h“ﬂ?%’r‘ﬂéae range, and each
range \%H}:H @iﬁ@?l ﬂ%ltﬁ@lj dr¥Rth 1ML aden@ 1821'1%) Patn%es R aﬁéo@ngompassed

oon ‘cannul a system nay a [ n“one
within émfbmhnﬂemtaubﬁcctpsam@ spchliycaﬂiny&xelddafcblmayn be sped mnpedWhyre the

stated r@ﬂ%cp lﬁ}?]g]fi?ﬁ’ at | E)th ﬁhﬁﬁ%ﬁtﬁ%ﬁ@é@{ﬁ?%ﬂéﬁg§1tg%re£' Hipofntﬁose included

limits are also included in the invention.

[0127] Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the art to which this

invention belongs. Although any methods and materials similar or equivalent to those described
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and a topical anesthetic. In patients where
ureteroscopy may be perfornmed in addition to
W@ I®D0swapy, regi onal or general anesthesi a naRCDHES298%074405
instead. A topical anesthetic is optionally applied to
the exterior of the balloon cannula system as the
bal | oon cannula systemis inserted into the urethra
orifice and advanced to the bl adder cavity. In sone
herein eqndesdisa@ kit e prmcwla@m qfdle presdnit inveation. seme pgiggtigrang
preferregct}&%{lﬁ% (F mg Hgls arfi Iilog)é(l)ﬁﬁgsglg %Cn(iala Ah gulg)lt{caylogs\mmg% H?%grel are
incorpaitdd heeat l@}dreif@eﬁ/cie&@\/dtsbbs@hrﬂﬂtﬁ&&nlﬁ‘eaﬂhh injethddis @p&/oL MateRivils in
be taken as indicated by inserting a biopsy instrunent
connectign QfltthIH@p@leéJ}lbll‘FﬂU@n%laf@Wéfﬁﬁirelt ippnderigo PGB PEeagin Giisglosure
r
supers By b ol LR MR st is g opfradicion.
may be |dent|f|ed and t he ball oon cannula may be
[ nséOlZédj ilnmostthemotedegharas uﬁe(gheirde\nrhd & ﬁuaytpprmded claims, the singular

Ooptjiona i hserted. t h th | oon capn ste
forms G o @AW T LG Pl o LT S O L Ghervise.

Thus, thh& R4, 00Rrehiad adb 58 LR M8 b Pldrhgy W 86@Y blad 258 Pﬁerence to
enbodi ments, the balloon of the bal P oon cannul a system

"the enmy Sb@rcat incldes refraendedd pye esiparededregs pf engrasnandyedanalests thereof
n the evi to reduce the risk of
known%a ggﬁa}9$ g Sgg%nding upon the length of the
baIIoon cannula systen1 the bal l oon cannul a system nmay
al s po129] adwhapablcatiohodishi8sddHerén araprocidbd eslblyTgr their disclosure.
.system If a stone is encountered during the
Nothmg?ﬁg]@g}j]@ ! be gonsHuRGEs Hy adgipaen thyﬂb@e @fesglgr}{lmnltlﬁg is not entitled to
e ST RECAG TP, ARy OFEAL A RLD. 18t 200 CEpAion
providddaifgayt maypbe diffeineirt dinom thh motughpublichtamnditesofhitihmapak¢dwrbe

, cannul a system a burr or other type of disrupting
HubpﬂgﬁwHXFBﬁf be used to break up the stone. Once the

bi opsi es and/ or stone break-up or renoval is

compdEsogd The c@&h%%%el?@ﬂﬁ%a&s%%sﬁrﬁfﬁ PI8YofliRe invention. It will be
w t hdr awn. £1 is to be understood that this

appreciatpddhatitiogseis llﬁ@nn the gittveidl beabjsatptderige sitria @ﬂ‘@ngﬁr@ﬁnts which,

descri bed. as such cour
althou@tno(t) exﬂecn%y (ties @eduor{ gcr)vsv e gty st %f)hthe pélrnlgﬁpneglo’g (e 1n¥enélon and

are inchi@é@withinSitsf Pirittafe spapep! (I&ﬁh@fmdil@ SClrdxBmpEEs RAd t:d)rfdidlcﬁfal language
enbodi nents only, and is not intended to be I|n1t|n?
recited ipyeiipare W@ng@é]ébélnéffnd?% to yel dagispdar iy ardergpndipg the painciples of the

1nvent11nll gﬁ& &1@ V %tsk@()n rn)%te% gg gﬁreﬁ o?é fgvefurt%g‘gnétﬁdle %}ke nﬂ af to be

ange o ues 1s pro I S under
construeafah béing erithent lirgitaadnue sudtospeti€ictlenichitaf extaheplasrantl coﬁdltlons
ower limt unless the context clearly dictates

Moreorsal i Emen s SE IR FIIGBICS ot bvier crbRflimentrof dhsfnvention as
well asr 89fic Ef‘an%l%h@ﬁgp lafd ﬁi%hé(d &i)' SebPBRY bolRG BRI dn8 Functional

nge between any stated value or intervening value in
equlva]ansn]aﬂreq;f ratigeonaly iayntendwelrthsttsatiedquvalents include both currently
known equivalents and equivalents developed in the future, i.e., any elements developed that
perform the same function, regardless of structure. The scope of the present invention, therefore,
is not intended to be limited to the exemplary embodiments shown and described herein. Rather,

the scope and spirit of present invention is embodied by the appended claims. For all the

embodiments described herein, the steps of the method need not be performed sequentially.
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intervening value in that stated range is enconpassed
wWithin the invention. The upper and lower |imts of
w0 b@ge2%anl | er ranges nmay i ndependently be i ncPCiEs2008/074405
excluded in the range, and each range where either,
neither or both limts are included in the smaller
ranges i s al so enconpassed within the invention,
subject to any specifically excluded limt in the
stated range. Were the stated range includes one or
both of the limts, rangeSL&Rdbudi ng either or both of
those i ncl uded Iinits are also included in the
inv tion,. ed the
t oo R & lainir o bt A3 B GudbtFLIL PfnosSbitepyog tre United
States i§ame nmeani ng as commonl y under stood by one of ordinary
skill in the art to which this invention bel ongs.
Al t hough any net hods and materials sinmlar or
equi- vl B¥RIMaBy ihgsive deses fBdanirebelye soMpESiBed in the
practice or testing of the present invention, sone
RQLETA! gy 00 ASHE S IPL LGS A End B 6 fhgnare now
descri bed P l'i'cati ons nentioned herein are
thmehmwe@wpmiatemhheuhnmﬂmymieference to disclose and
descri be the nmethods and/or materials in connection
W t ch the ubllcat|o recited. It is. .
&H&@a\éﬁ%&%@%’i’ﬁ{ “Fﬂ%“%‘?ge%“e‘ﬁﬁ @?%%}ra&bﬂ & SUPBPYERE any
with theliifkios WirBerDéf A infREMIPNE@AbECa @ktbdlﬂnﬁpéddoﬁl dis@l ERAE a
extent there is a contradiction. 0123] It nust be
balloomlymes thaiehetween fhalds m@nmulaﬁ@:thwmhﬁle pridnaes ot thgi s,
singular forns "a", "an", and "the" include plura
tumﬂmqgﬁetents unl ess the context clearly dlctates
ot herwi se. Thus, for exanple, reference to "a bl ade"
iwtekdin €8 poxiimat aid dvfthe infhuable inbablesis andimelftertknce t o

v o R L 1 EREE S el

to the &1599156%d%lf'tﬂe| @Bulhibddyeadf t. and so forth. [0129] The
publ i cations di scussed herein are provided solely for

their disclosure. Nothing herein is to be construed as
arhesdnihegndatablh anenbies hpy @baatungxpieded omfiggration and

an ex gg Oed 9. a ant edate such publication by virtue of
p%} %F THREN on. Further, the dates of publ i cati on

provided, if any, may be different fromthe actua

puld. i Cakininintalyssvaviiecdeviteof oRad 1t @hbeid the efeiedent | y
confirmed. [013Q] The preceding nerely illustrates the
pri ncimsnaker é canfiguied e Ftvigiowid th prexpandedpr eci at ed

that tBos&.sidd L& ddh m}g@ﬁﬁcﬂﬁt}re bbb (%9 ARt ra oY1 Se

various arrangements not ICIt y
descri bed or shown herein, enbody the pr|n0|ples of
t he. i AMheminomlbndvane demizeod ekalrwat whereirt the sflatatie and

scope. Furthernore, .all. exanples and conditiona

U T £ PR ar B SRR BERY y | nt ended to

aid the reader in understanding the principles of the
4. The minimally invasive device of claim 3, wherein the inflatable

member comprises an extruded polymeric material with post-

extrusion reoriented polymer chains.

5. The minimally invasive device of claim 1, wherein an average

cross-sectional area of the second lumen changes less than 10
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i nvention and the concepts contributed by the
inventors to furthering the art, and are to be

W@ oweneued as being without |imtation to suchPCT/US2008/074405
specifically recited exanples and conditions.
Moreover, all statements herein reciting principles,
aspects, and enbodi nents of the invention as well as
speci fic exanples thereof, are intended to enconpass
bot h eragathatetendhe upexpendadreniigefatiominhths expradedf .
Additignally. it is intended that such equivalents
inclugen@%¥.ﬁ%hrrently known equi val ents and
equi val ents developed in the future, i.e., any
el egrenths miaiedBpadasiweadevpeof ofaim tintirg@neorhpriviig on,
regardl ess of structure. The scope of the present
i nventsPeid lyRed Betyeen thepragmal sckrddbe fi5'abend Gl ed t o

t he e%m%rg;ogz,%&%gﬁ@ﬁo&hﬁl nd0th desahhiPadanekel .

Rat her, t ope and spirit of present 1nvention is
enmboditiedbdilpot henappighed edlacibé membéor al | t he
enbodi nents descri bed herein, the steps of the nethod

ne t he. f.ormed sequentjally. CLAI i S

Cl o g gt B e B o slofn 1 Gstek Ba g b er s
Pat enthah nbheirkiht gdpSt ates is: 1. A minimally

i nvasi ve device for use in a body, conprising: a

t ubul ar body conprising a proximl end, a distal end,
a f3 r shheminipplbrigysberdegics of glagm &nwherelathe §ihvWainen;

q : ) bl CnEl ot i
o oo P B TETSEL. S P SLA AH0,
t he i pldnat abl e menber, a proximal end, a distal end, a

bal | oon | umen therebetween that is in communi cati on

W t h e first lumen of the_tubular_ body:; erein the

ot i tH0F AR B e 26 B BRI B R { o

the digghal tuﬁﬁlgrbllsﬁdytclarﬁrlbph@éw ﬁlrds_t é@l@ﬁl 1 &0¢ tﬁé‘é’ecgﬂl(ffuiﬂ{enend
e nmenber is

of the inflata istal to the distal end

of t hef thedubuar buslyycompnideswheeceidcantrel axis, laad 8isl farsihrenber

has a bas unexg nded conf | uratio? aFg>an eﬁgapded
conf i GGV 181.2"2 OPRECH P HEI PV ThvaSI VS aEdT ta 88
cl ai malplanehRhbichiaed Mt rkrAlfandRTiEes bslacstyl gur ed
to return toward the unexpanded confi gurati on when
defl ated from the expanded confiquration. 3. The

mi b9 il yminially ipgasinavderice of claimilmvhereinge sifktabie
i nflatablig, comprises a toroidal shape.

11. The minimally invasive device of claim 1, wherein a distance
between the proximal end of the inflatable member and the distal
end of the tubular body is about three times to about seven times
greater than a distance between the distal end of the inflatable

member and the distal end of the tubular body.

12.  The minimally invasive device of claim 11, wherein a distance
between the proximal end of the inflatable member and the distal
end of the tubular body is about four times to about six times
greater than a distance between the distal end of the inflatable

member and the distal end of the tubular body.
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menber conprises a biaxially oriented material. 4. The
mnimally invasive device of claim3, wherein the

WO pdobarmBd e menber conprises an extruded pol yneeT/US2008/074405
material wi th postextrusion reoriented polymer chains.
5. The mnimally invasive device of claim1, wherein
an average cross-sectional area of the second | unen
changes | ess than 10percent between the unexpanded
cok¥ i gumanimeHy andsivhdedgpiaideessioafilepatian irombody, The
m nimal |y .invasive. device.qf,claim.1..1% er
conpr Lo ATt e Bl M b mbsty and
the diwithed thesigghafimeihey it iar inheElle nidigbeiinsdaika tsecond
umen is in communi cation with the balloon | unmen of

t he i g cnaplado withprapd aryinfiptjan pessuiapf 3t 1past alauy 40
devic?mpf claim1l1l, wherein the first |unmen has a

non-circul ar shape. 8. The mninmally invasive device
of claim®6, wherein the tubular body further conprises
atl4. eddt noinamabfihessivealevive o cland 18, Whaxinghe pifiatble 9.

The m ni Ly i asive device of claim@8, wherein the
1 o1 s e R B gt o hounefin olacol e ufe

cent r & a@hd abdi@opeeond | umen of the tubular body
conprises a second central axis, and the first centra
axi s and the second central axis are |ocated generally
al long Znkip ferrpsripanivamanedi¢ad pracgduigecomisings pl ane of
t he tubul ar body. 10. The mninmally invasive device of

Gl cﬁhﬁﬂd% Foasqﬁg%gg R i%}l%.ﬁ]ﬂfﬂeﬁtaﬁg Bl‘%i]is‘?ﬁﬂpé?&en?iﬂgﬂgh&tﬁﬁle a

toroi e mnimal Ty I'’nvasi v€ devi ce of
membet vathm throughévimem aaddi st ance bet ween t he proxi mal end
of the inflatable nenber and the distal end of the

t ubul body is apout three tinmes to.about seven tines
&FB‘&%%&C B9y reén‘%Yiagi?%Yﬁ‘E?eCOB gisd ortlﬂaﬁrm%@a?ugiﬁlae of the

cannul:%) %dyﬁt@éﬁl: erIBIPRMAN st p EabnBRE iPfacdbRemErbYY. ar

16. The kit of claim 15, further comprising:
an endoscope configured for insertion into the cannula.

17. A method of manufacturing a medical component, comprising:
providing a first tubular body comprising a proximal end and a distal end;

providing a second tubular body comprising a proximal end, a distal end

and an intermediate section therebetween:;

attaching the proximal end of the second tubular body at a first attachment
site proximal to the distal end of the first tubular body while positioning the distal
end of the second tubular body distal to the distal end of the first tubular bodys;

and
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12. The mnimally invasive device of claim1l, wherein
a di stance between the proximal end of the inflatable
woreooberIeand t he di stal end of the tubul ar bodyPCBHUSMOR074405

four tinmes to about six tines greater than a di stance
between the distal end of the inflatable nenber and
the distal end of the tubular body.13. A mnimlly
i nvasi ve device for accessiqg a location in a bo%y,

jush y

agaprisihagisdal cad nhithg segand tab oglly [ty thextiretrtgbwlgr bo
inf | at abl er Wth a throu I n rein the
so tat pRiep 3Rt TRE st K e MR PR o8

distal totHehiitalnahda thevikedubolar psassur e of at | east about 40
psi. 14. The mnimally invasive device of claim13,
wherein the infl|atable nenber is sealed to the cannul a

t ol S tIhsrRgtirhef Glam b Mdsre hesgraddpbular hadyds about

60 psicyliddicaf® Kit for performng a nedical procedure,
conpriglng: a cannul a conprising a cannula lunmen and a
distally extending inflatable nmenber with a through

| ukrfen; Thamekthod eftcddiobl & whiewsn theseermdibwahiody is an

configured for .insertion through the cannula and into
the t AFBEH FEHAIPEE: the di st all'y extending inflatable

menber. 16. The kit of claim15, further conprising:

arp(endos GPRoCEMAigUrE Gutier compasihg:on into the
cannula. 17. A method of nmanufacturing a nedica
conmponent, conprising: providing a first tubul ar body
PEIPHIERHIEGC g i T hody vailg the sricendiubrlagbodtisvi di ng
I ksing a proximl end, a
hemcdﬁ?i?%ﬁggﬁﬁggﬁgagﬁgﬁg?ggég%$%te section therebetween;

attaching the proxi mal end of the second tubul ar body
at2la flihesnetbad efctarent0, Suther porogristag codingthke siicendl end

of the first tubhul ar bod i]e sitioning,the distal
ond nutils Yogkaite M GRa HBGT OGP RRTRd O st A
end of the first tubular body; andattaching the distal

entd, OfThe hgetBRLOMai bl rathep 06hyiptiing NiReifting e dedbnd ar

body so that at |east a portion of the internedi ate

sect i éwbudr bl iy @dhied fubblar hpdyobafgrei pgessurizing the

second tubular body.

23. The method of claim 17, wherein attaching the proximal end and
the distal end of the second tubular body comprises sealing the
proximal end and the distal end of the second tubular body to the
first tubular body to withstand an inflation pressure of at least
about 40 psi without significant separation of the second tubular

body from the first tubular body.

24. The method of claim 17, wherein attaching the distal end of the
second tubular body occurs before attaching the proximal end of

the second tubular body.

25. A minimally invasive spinal endoscopy system, comprising:
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distal to the distal end of the first tubul ar body.
18. The nmethod of claim 17, wherein the second tubul ar
whody/0rw3cyl i ndrical. 19. The method of clai m BGT/US2008/074405

wherein the second tubular body is an extruded tubul ar
body. 20. The nethod of claim 19, further conprising:
pressuri zing the second tubul ar body while the second
tubul ar body is heated to a tenperature of at | east
piobyeaphati sompriging a sipied fekivpdond. at leastiwaeliddhle t her

conpri sing cooli ng nd tubul ar bad ile the
conol SR Bt AP Do S RERM o R st o o1

inflatio@lcBhiAe Qi 1fattrdnb @on @00WlaH Bisti@memtSBhtdengintl A6/iSAESMAGN
tubul ar body into a third tubul ar body before

channep mehesqin the; thplphdall dap a2 yaipa Hamefst9t lepghanhoutddhod
of claim17, wherein attaching the proximl end and
the distal end of the second tubul ar body conprises
sealing the proximl end and the distal end of the
siguovatl et achukarattbdery to ot el tF o slsdabladyutral wivedy t o
withstand an inflation pressure of at |east about 40

psi W thoyt .significant s atio f th cond

Eihsuag 2By s Pemronent rRCR e bor by Tty S50
portion"BFttROfo04b1€ hahdtbd dnd Wher ei n attaching the distal end

of the second tubul ar body occurs before attaching the

proxi ml end of the second tubular body. 25. A

i Afiaatl ballppacopwrisisgnal  endoscopy system

conprising:a tubular shaft conprising a slotted

flexj . [ . ILesS, a

pr o e gy T WSl ERRb GRS T
andipeste! tsisioareoridnked pobymeatdiaime , at | east one

non-circul ar instrunment channel, and a visualization

G anbgEngt e dh e AR sF A B R ua o
thabdbadd Raft, QviRteih BRSHadine bstheid He§rréaR1al SkachineBSaind

the distal attachment has a fixed distance;

mm;

a proximal end that is proximal to the distal end of the shaft;
a distal end that is distal to the distal end of the tubular shaft;

an open-ended common balloon lumen between the distal end of the
shaft and the distal end of the inflatable balloon, wherein the open-ended
common balloon lumen has a length of at least 1 mm and is in
communication with at least two irrigation channels and at least two non-

circular instrument channels; and

a balloon cavity in communication with the inflation channel of the
tubular shaft; wherein the inflatable balloon has a substantially cylindrical
uninflated configuration and a substantially toroidal inflated configuration having

a diameter that is about three to about six times greater than the longitudinal
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a housi ng encl osing the proximal end of the tubul ar

shaft and at | east a portion of the novabl e actuator;
waowareednf | at abl e bal | oon conprising: an ext rRdETUS2008/074405

tubul ar polyneric material conprising a folded section

and post-extrusion reoriented polyner chains; a

proxi mal attachnment to the tubular shaft and a distal

attachnment to the tubular shaft, wherein the spacing

length plethuepen-etvdedsomxiandiallaen humanewiendhe inflagabdit lallgion is

. t.achment a fixed distance; a proximl end that

]nﬂMﬂf§£%%%§V%§Pp@2p?he distal end of the shaft; a dista
end that is distal to the distal end of the tubular
sitefdin tRmvenga dented of cimapenkabltdermmuneildaativeen t he
di stal end of the shaft and the distal end of the

decreasen by fsa H128 aBavy loshironnee sniilaisd copésraifieg RotmBivd
Conﬁggg&hgggéﬁgggg(ﬁggﬁgghg tdp Rf at least lnmand is in

conmuni cation Wt t least two irrigation channels
and at | east two noncircul ar instrunent channels; and
a Afal [Themioawdllyyinyasieopmahemboseapy swhteim afledaimr¥sl at i on
channgl of the .t.ubul ar shafté wher ei n tﬂgﬁinflatable
bal | oS HFASORPUHRE AR SPFRFPRF CHARHIG LA PV IE @t ed

conf i gyéakd @AmaRg oflles{sh apdital i dn@cBhBalred ffrl at ed
configuration having a dianeter that is about three to

about edertianiptesthg vishglizatiomeliinpple | ongi t udi nal | engt h of
t he open-ended conmon bal | oon | unmen when the

i q?' amgln%nﬂﬂlhgﬁ{)asﬁx% sjgﬂ&h Qﬁ(ﬁ)gct:(;éasr sg%te%eﬁ%iaiﬁ%m 60

psi ; ereint average dia e open-énded
conmowheadih dernvisuaiieniodetness &8ss bymiles srdshasctisbolut 15%
fromthe uninflated ponfigurgtion to the inflated

conf i Gifdh3bH least anepinEUnT cB# gt | east about 60 psi .

26. The mnimally invasive spinal endoscopy system of

cl g Mg mibihdIRahy &R BHRHLFENIISHATRIGQMB! | Sing a
shaft having an average di aneter "of |ess than about
1mm adrtieygpingusied afgordeivicser dilaor, animradneer sheath, a

visualjzagg n,channel ninalky i.nvasi ve
€, and’a

tis a € 27'a Tp,lglom n infusion
spi nalSERAEEHAPy* S7Sant sp2ee P hpLY: "
cannula configured for insertion into at least one instrument

channel.

29. A method for minimally invasively accessing a body site,

comprising:

providing a tubular body with an inflatable member located at a distal end
of the tubular body and protruding distally from the distal end of the tubular
body, wherein the inflatable member has a common lumen, an unexpanded

configuration and an expanded configuration;
inserting the tubular body toward a non-vascular target site in a bodys;

inflating the inflatable member to the expanded configuration while in the

body; and
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wherein the visualization channel has a smaller
cross-sectional area than at |east one instrunent
w@b@nzde39 28. The mininmally invasive spinal enBOUBEUSMY8/074405
system of claim 25, further conprising a guidewire, a
dilator, an introducer sheath, a tissue debrider, a
grasper, a coagul ati on probe, and an infusion cannul a
configured for insertion into at |east one instrunent
oliraahang tegonayvaseulaycargoyiterfram thel thulpinkaskyiapd|through
c sin b Si 0 1.Sing. providing a tubul ar
the Corﬁ%éls?uvr\? ein%)fg}rl]e %%%P&P éqgfuéi%nr%e%ngzétr%]leg%ea eeg' at a distal end
of the tubular body and protruding distally fromthe
di XX alThemiktidd diledaitndsy lf@theb ockyiprisvihg iseminglag | nf | at abl e
menber has a common | unmen, an unexpanded confi guration
and af"exsamasaviep e frtabylgibodynserting the tubul ar
body toward a non-vascular target site in a body;

| nfyl atiRgndd&d éfftﬁzlhﬁlt ﬁpkﬁlef@[g&gfena&cbﬁe devieandes

configuration while in the body; andvisualizing the
non- vassetedmte ghegbtough tuandr efrthe hélatablsuhembérody and
t hrough the common [ unmen of the distally protruding
[ atabl e I The net hod of . claim29, further
coror 10 e TR s AR ST b o G BB g ehe

t ubul @hd boehe tuldilar bbA§ tewaraAchedfal Strd@itife 30 comfi@ faibm t he
endoscopic device is not inserted into the through

| umen ngp-nepal ptRIMEEabl e nenber. 32. The nethod of
claim 29, further conprising advancing the distal end

ofz4 h : '
33t ek YAUD A oM 30V Bl H%?%gﬁ%%%#lﬂﬁeenéu?ﬂo d of

contact with a non-neural struct he met
cl ai ms8agtufeurdrhére mApaurad istrgetdrespireahe gnfiakeblareur al
structure fromthe non-neural structure using the
i nf | at’®BM& menber. 34. The nethod of claim33, further
conprising orienting the conmon

34. The method of claim 33, further comprising orienting the common

lumen of the inflatable member with the non-vascular target site.

35. A method for treating intervertebral disc degeneration in a spine,

comprising:

introducing a balloon cannula device having direct visualization capability

into a portion of a spine;

inflating the balloon cannula to create a forward looking capability to

enhance visualization and displacement of tissues; and

introducing a therapy device into the balloon cannula device to treat disc

degeneration.

36. The method of claim 35, wherein the therapy device provides

structural support to a disc annulus of the spine.
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| umen of the inflatable nmenber with the non-vascul ar
target site. 35. A nethod for treating intervertebra

waele@e/oeksgener ati on in a spine, conprising: intPOHUSI0N§074405

a bal l oon cannul a devi ce having direct visualization
capability into a portion of a spine; inflating the
bal | oon cannula to create a forward | ooking capability
to enhance visualization and di spl acenent of tissues;

ant-i rithe sertledchef Gaimher, ahpredie thedkeripit devideeselalaltomn

cannul nqggice to treat disc degeneration. 36. The
met hod' o1 Cl aim 35, wherein the therapy device

provi des structural support to a disc annulus of the
s dne. 13é . methel erefldioB3 0 ivhetein theIberaphédvidenddhe t her apy
device seals a torn annulus. 38. The nmethod of claim

35, widdisppalipaerial & Hisy1uglsvi-ce adds addi ti onal
material to the nucleus. 39. A nethod for treating

| DT VeRleRRH3b: (iatitie SROSBREGEI A8 dddefersibd g Qi dtody,
conprising: making an incision intd a skin of the

body; aibedyowugirngiga bal | oon cannul a devi ce havi ng

di rect visualization conponent into a portion of the
%%{Qe' inff%%LQ%a% e(%ﬁhl J¢ cannula to create a

%%%%%“WSS&.&% dapabi |?y ¥ enhance visualization
and di spl acenent of tissues; introducing therapy
detvodueinighttallbah tamnlacdrivelhaviaig\diree isnatiz@ri di sc
degeneration; and treating the disc degeneration. 40.
ComPOWD%é‘ttﬁédPoi‘tb)rn af theathiRfg i ntervertebral disc

degenerati on, conprising: introducing a ball oon

GRATR A IEMIBE AAING Fbdie8 borWaiHRbkHBIh OB IGRRDI | ity
into portion of the spine;
enhance visualization and displacement of tissues;

introducing therapy device into balloon cannula device to treat disc

degeneration; and
treating the disc degeneration.

40. A method for treating intervertebral disc degeneration,

comprising:

introducing a balloon cannula device having direct visualization capability

into a portion of the spine;

steering the balloon cannula device to a position adjacent an outer surface
of the disc or nervous tissues using visualization information provided by the

balloon cannula device;

displacing the nervous tissues or other tissues with a portion of the

balloon cannula device to create a working area;

using the balloon cannula device to deliver a therapy device for treating

intervertebral disc degeneration; and
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steering the ball oon cannula device to a position
adj acent an outer surface of the disc or nervous

WO e@e0z®3Usi ng vi sual i zation i nformation provi BEHUR008/074405
t he bal l oon cannul a devi ce; displacing the nervous
ti ssues or other tissues wth a portion of the ball oon
cannul a device to create a working area; using the
bal | oon cannul a device to deliver a therapy device for
tticatng g disstdegsneratior al di sc degeneration; andtreating
the di sc degeneration. 4 1. The nethod of claim 40,
uher el DS A AP YIERh etndhR BHS.eGIBLRSST on
device to renmove a portion of the nucleus, annulus, or
f r agnmeist @nlprs egoreddvice td Zemdveea paatibio df dk natlaudadilus,
wherein the therapy device shrinks a portion of the
nucl e® IgEMEMRLFEEICUSB . The net hod of cl ai m 40,
wherein treating the disc degeneration conprises
r epai rinagndndes il ke, Wrefein ﬂu%-thé?h‘ﬁy daBLhadiaks £ ai m
40, wherein treating the disc degeneration conprises
suppormpitiy o thkameded capmullus. 45, The net hod of cl ai m
40, wherein treating the disc degeneration conprises
seg] i an_.an S, .. Ihe t hod, of. cl.aim 4
o erte AR et BRI it il
addingoﬂ?ﬁﬁMﬁ%aﬁmgah@nnmﬁhﬁgg or annulus. 47. The
nmet hod of claim40, wherein displacing the tissues

conpri ses expandi ng an expandabl e structure of the
bt odhe sugibis of < 40 wherein treating the disc degeneration

comprises supporting a damaged annulus.

45. The method of claim 40, wherein treating the disc degeneration

comprises sealing an annulus.

46. The method of claim 40, wherein treating the disc degeneration

comprises adding material to the nucleus or annulus.

47. The method of claim 40, wherein displacing the tissues comprises

expanding an expandable structure of the balloon cannula device.
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