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METHODS AND DEVICES FOR EXCISION OF TISSUE
METHODS AND DEVICES FOR EXCISION OF TISSUE
CROSS-REFERENCE TO RELATED APPLICATIONS
CROSS-REFERENCE. TO RELATED.APPLICATIONS

iﬂﬁﬂﬂ The rosTul appasaisan Gy POOHLY U LD Drovimouas ;-\pyn'CEltiOn Number
1] .. The present application claims,priority to U.S..Provisional Application .Num
[wojqo‘té!(“:{)ﬂ YS&E{ vy 16}9[1\9?% gu\‘.‘ L?.ID.SI)RJ gmgll,iﬁ?f%]}s')ii(:ﬂgﬂﬂsglglﬂbcpg;:'C-r'u 9,\1;'.'; i%iii?bgr
61/486,206 filed May 13, 2011 and U.S. Provisional Application Number 61/485,621 filed

on May 13, 201k, and 1$ a continaation-in-part of U.S. sppucauen Namber to/1u7, 720
on May 13, 2011 ; and is a continuation-in-part of U.S. Application Number 13/107,720
filea dMay 13, 2011 and Us. appucauon nNumber 137107, 729 risea May 13, 2011, e
filed May 13,2011 and U.S. Application Number 13/107,759 filed May 13, 2011 , the
contents of each of which are mcorporated heren by reference i thew entirety.
contents of each of which are incorporated herein by reference in their entirety.

FIELD OF tHE INVENTION

~ menAd doaeries s

[OB08P1  Thistappiication’ s divacted {6 mathods and devices forexcisigtissiie. THhe
procedires desciibed nerei iy’ B8 performed 1h Various regions - thetbody.

BACKGROUND

[0003}}  Currentiprocedures;for-excising tissue involveiinvasivessurgeries, se.g.,zcutting
openga:patient's schestto,excise:tissue in a lung. Other jprocedures ;involve;the useof
needles to.removeportions; of g tumor, or diseased fissue. ’I\bga‘egprocedur&s:ggncgggge

_\‘.,“r..rw‘..\“ub ALY LR F L LEECEL ARPRLILQRLIIILD,  EACLAUIT U L% Ll titind G .{l.)ha a‘ma\}\;‘iﬂ.l&.’\l

complications .andshave,their.limitations. Because of the difficulties ,and.risks.associated

with,these current procedures, tumors are often left in place and monitored,to.determine
\-’\r‘ﬂi} wend cr et PR RS iy PLISEILIE D QD WLLCLE awar L1 k;u.v«'\-‘ arigy s {U dt:wx.u.uuc

whether or not they are cancerous. This exposes the patient to.large amounts of radiation
WRETRST OF NOL wad ¥y @18 CanCeTOUs.  1HS capuncs WIS pausias 10 ia;&@ AMOUAS O ragianon

aswell, as the stress and worry of knowing a potentially lethal tumor or nodule remains in
as well as the stress and wardy of suowing 8 poenuany lethal tumor or nodule remams m

their body.
their poday, . . -
[0004| ~ Therefore, there remains aneed for more effective and efficient apparatus and
{00841 Therefore, there remains a need for more effective and efficient apparatus and
methods for excising tissue in aminimally invasive fasnion.

methods for excising tissue in a minimally invasive fashion.

SUMMARY

_ SUMMARY _ ) _
[0005] Various apparatus and methods for excising tissue are described therein.

[6006F1 1Y certamavanations "d melfiod of exciang a YA tissieAERe trom dsubject,
ma&Pincludelsriesrimorsiof thefollowing &feps:iA neelongate linstrument having sar® opening
atitsdistal«endmmay beradvanced tintosarsubject.. Aicufttingaelement ie.g:t asnare,amayrbenyg
advanced tfrom¢theadi stal :endrof : therel ongate :i nstrument, :where theccutting relement ydresnare

advanced from the distal end of the elongate mstrument, where the cutting element or snare



WO 2012/158553 PCT/US2012/037614

may be configurad to cut tissue. The cutting element or snare may be positioned near the
may:betconfigured torcut:tissue. ¢ The:cuttingyelement jor snaresmay be positioned ;near the
target.tissue, mass.y Thejcutting «element :orcsnare: may be actuated, -e.g.,.expanded sor:
depl oyed,fg‘r}gé maytp%(form senergy Joased, or,mechanical , cutting,of a.sectionof tissue

- o
,,,,, T LA ‘»le WL RIS W LAY &\F'L AT L Jl.li-!sb

encapsulating 'Eﬂgi.t_q(ggt’at\i‘ssue_,mass. -The,cut, section .of tissue,and. the target tissue ,mass

SR Wt Y TG TEBRIVEG LUt oS dunnole. ui vorfaud Yartto 20, uic uuluug}

encapsulated therein may be removed from the.subject. . In certain variations, the cutting
PO Py 1o R I.lld_?' vl JAVARSeQ wiliig @}3{:‘131@&-“ \,kuﬁwau}* LO Ve 1spdug, U:‘(pﬁﬂu\su

element or snare may .be advanced while energized electrically to cut tissue, expanded
andfor rotated atvwnd (he USS0HE mass Whire s BLEEE W ITLL n,‘;u}.fy’ 1O CUT DSBUE, iy wesl

and/or rotated around the tissue mass while energized electrically to cut tissue, and then
used without electrical activalion 1o encapsiudie U1 nxawe (ine wie tiSsue mass o enable

used without electrical activation to encapsulate or fixate onto the tissue mass to enable
withdrawal of the tissue mass from the body.

withdrawal of the tissue mass from the body.

68(030 | In certain variations, an apparatus %“or excising a target tissue mass from a
[ In certain variations,”an aﬁ) aratus for excising atarget tissue mass from a

sphisct may. ielnde an eloneate msirnment havine an onenine at ifs distal end . The
subject may include an eongate insirument having an opening ‘it its distal ‘end. “The

opaning STAY e diviclect ' & SEURT SF divider 18 SHedte Bl Bk A sacond’ BB, “An
affuaisble Sclittingd ement [6F SWFE May have & first portion U egtextending fFrom the first
pBft andeFsacond portion® 616G exterdinig” from the second o, ~Thescuitting “efement or
sharemiagbesconfigured o cuti tissue and the &ptum of i vider mtaytbecconfigured o
support-thezactuatabl e :cutting:element: or snare during srotation.

[0008])i}  IMacertainwvariations,, various excision ‘methods :and:apparatuscdescribed sherein
mayybecguided jtoiorenear -atarget: tissue or may access atarget itissueoritumor:by:being
advanced jinto-and;through,an airway, through an opening ,or €xtra-anatomic -opening
created in.anarway walljand; to,or.near the 'gng tl ssue loritumo &Q‘%XQH%@} .outside,or

LR TR SRIN$) ) L UL L Saaw e ioaac ’Ln.ll.\uu\, \)

near the created opening. In other variations, the methods and apparatus described herein

noal g Lisatoy o e e ar R B QU v RS, LRETS SRIGREASAUD QLT Co gy wne v v nmns ST TRt t I AT §)
may be utilized .to perform _excision procedures in various regions of the, body utilizing
asredy D€ arirzed vt avesst BXCISION prcvvunaaava HL VENOUS legroas O TR {Juu‘y L

various access techniques.
Various acCess wwauyucs.

[0009] This application isalso related to the following applications 61/485,621, filed
juuud} T hig ap%wauon 18 also related to the rouowms (83 Heanons 0 1:48>.021, filed
on May 13, 2011 ; 107,720, filed on May 13, 2011 ; 13/107,759, filed on May 13, 2011 ;
g vay 13, 2001, 137107720, filed on May 13, 20110 13/107.759, filed on May 13, 2011
61/563,369 filed November 23, 2011 ; 11/538,950 filed October 5, 2006; 12/939,968 filed

61/563.369 filed November 23, 201 1 11/538.950 filed October 5. 2006 12/939 968 filed
November 4, %8%0; 1‘2/5%95@ “filed Novem%er 4, %fo; v 1%/939‘,%5% ifed November 4,
Npyvamber 4_2010: 12/93Q 961 filed November 4. 2010: 2/93Q 956 filed Noyvamber 4
2010 ‘and the ‘p2 e;r%{ appﬁcatlon ilec yﬁ}%hg ﬁsaﬁ'rﬁé; ’daylé}Stheipresgen‘t appﬁCétIOIflwal’T]}dh[lﬁed

“MEPHBDE ANB SRV CES FOR ABLIATIBR ‘GF 1 85U Sanaidentied o Sty
docket! ntmber ‘BRONN E028.55°0S! Bthe: EdhtntaFof each’bf whichiepl iicorporated ey
héféintbyreterance il their-entirety. LSt the contenis of each of which are incarporated

herein by reference in their entirety.
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BRIEF DESCRIPTION OF THE DRAWINGS

.BRIEF DESCRIPTION .OF THE DRAWINGS -
{0010} Figures 1 A1 D 1HUSITATES VaRrioas VIEws of a Variauon of an apparatus for

[0010] iy tiFigures 1A-1B illustrates various views of a variation of an apparatus for

eXCISING USSUE. e 2 iHustrates a cross section of a variation of an elongate instrument of an
[oo11),. . .. Figure2.illustrates across section of avariation of an elongate instrument of an

U< 1 1 Qe £ 3 FENY FON
aratus for.excising tissue, e . i . -
aE.E)m af Frgusn g pusifates a side view of another variation of an apparatus for
[0012].  .Figure 3A illustrates a side view of another variation of an apparatus for

cAC NG _ti::au\:.
excising tissue. . . o e
U 1] trgure 3B illostrates a front view of the apparatus for excising tissue of figure
[001 3] Figure 3B illustrates a front view of the apparatus for excising tissue of figure
IAL
3A

iﬂ.{}M Fioures 4 A-48 dlusirates various shapes of cut tssue encavsalating a roet
[0014] } F'lgures 4A-ig |’I‘I ustrates various apesbf cut tissue encapsufatl ng atarget

Sisane mass or mmor for remaoval,
tissue Thass oF tUMOF for removal.

08157 Figiresahillusrass 2 §dé view of another Variation U e appapAlisttor
exCISng tissie™

(0016 FigurersBlillustrates'a front View of the 3pparatis forexcising!tissie®df figure
5A L.

[0017T"}  Figuress6A-6B3illustrate: a side view of avariation «df:ancapparatustfor:excising
tissuechavingzasside:cutter..

DETAILED DESCRIPTION

Fare SR SN Y

[Ogggl;} Various.apparatus and, methods for excising tissue;in asubject,are.described

¥ LD s prer vvard REG BIEUTLIED LM winvnns i.mmug iy & S B R L2 S WRCDLE LU R

Mo, TISSGMY e XEIRRR T, VaIIQus parts of thepody,including, £.9.,fhe lung.

Various types of tissue may be excised, including, e.g., diseased tissue, tumors or nodules.
Varous iy pss of tissue miay D@ SXUIseU, nnauuig, .., ISe3580 tsusr, THIMOTS OF Noauies.

In certain variations, the procedures described herein may be performed through an
in certain varauons, the procequres described herem oay be pertormoed tnrougs an
opening, port or channel through an airway wall.
opening, port or chamnel mrougn an avrway wall. . .
[0019] Figures 1A and 1B show one variation of an apparatus for excising tissue. The
H1Y Fgures 1A and 18 show one varigtion of an ané)m'-ati s for excising tissue. the
paratus may-include an elongate instrument 2, e.g., arod, shaft or §f16ath. The elongate

Canaratng mav melide an sloneate instriment ? e o a md. shafipr sheath. The eloneate
ingtrument 2 may have a proximal end and adista ‘end 46t Hip. The dongate I nstrument 2

B TRa Uoe olB B G Iimeneadend g Honthe prodma end §6 thesdi g A end 2" he
oiSfA &nd Al eIl ohE BB SperingsTs . Prne disal encl ot theldongaie 4 The
instriment T ind ldeaEptuhFrwallesidivider, Whichhiz dividethelopéning 6 into
DB B POrt ST openi ngsotthol es,va g, > adti rstipiort’ 9t andra secondzpbit c10:-i Ther ports or
hol esimaychavera:vari ety iof :shapes.:sForzexampl e, thetsepttims8amay divideYthé opening 6;
providing two\D ishapedspoftstoncircular sports.aie, the septum 8 may divide the opening 6,

providing two D shaped ports or circular ports.
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[0020] A cutter or cutting element may be provided i or on the elongate nstrument 2,
[0020]xt theAicutter;Or-cutting €l ementmay;be:providedyin:or:onythesel ongate:i nstrument 2,
e.g.rattthedistal, endsof ithetel ongate.i nstrument . Thejcuttingeel ement. may. beractuatablen;
from,the opening, 6. at.the.distal end.4,of the elongate,instrument 2, e.g. ,rlgt!% cutting €l ement

RELEL Y TS - l\a‘!—.{ﬁ&\p‘\i!l}l’&»;‘ L e o ¥ ALL SLELANILRF, 2l ToLbRL2E, . L W LIRS

may; be,extendable, retractable, or rotatable., In.certain, variations, the cutting.element-may

ST AU U osanen vy anevgdy, W OIS W O 2Bt e viog yaoouy

B e e fe)

bein.the form of a snare, loop, or.other wire or cable having,various configurations., The
CHILIRE SISO ifay Xilh-lhu.\,- uUHdULU\"e FIQIETIRE, SULLs Gaea BIE CUMIRE vovasiviag asay 28

cutting element may include conductive material, such that the cutting.element.may be
cuciZed 10 deavdy energy, ¢.g., elecineny or nedl, 10 periorm tue veding oF a lissu, POT
energized to deliver energy, e.g., electricity or. heat, to perform the cutting of atissue. For
exainpe, the Cuthing et gy ve an eRCnCal Cotling siement Daving UBE OF MOTe
example, the cutting element may be an electrical cutting element having one or more
glectrodes througn which electacal current flows, e.g., asnare or loop or partigl loop
electrodes through which electrical current flows, e.g., a snare or loop or partial loop
er:lectrode. 'H}e ecfiectnc 1 cutting element may he mononalar or Bmm‘ and utxiﬁze different
ectrode.” The electrical cutting element may be monopolar or bipolar and utilize different
mmg—ﬂemzihs {e o radigfreanency) and waveforms (e o polred, confinnons or simmnidag)

wavelengths (e.g. radiofrequency) and waverorms (e.g. ‘pulsed, continuous, or SiNUSsoI
of LRRFGSY 1 W anather VAl dllon, & mechanical cutting Sament having‘e sharpaned-edge,
sirfacetorblatierigy be tilizad, A-difting dlement W Have'miechanical andor BRERdy
basaicilttingefurictionality - Stich cutting elements iy 'be'tised“saparatelyBrin
combination.:

[0021]}]  Figuress 1A andt 1B show an example of acutting:€lementiinithefform>éf :asnare
122 Theesnares 122have:afirst portion: 13, leg or member jpositionediincorzextendingifromor
intocthefirstyportiSandia second; portion 14, leg or member ypositioned;inor:extendingifrom

oryinto.the:secondjport; 10. A share ks meant to includeibut is;not;limited;to,gdoop,:e.9.,a

e e

Rt A TRy R T St by

partial, loop, or;complete,loop, o.other: collapsible or expandable, curved.glement orwire.
The first. and,secondportions. or.members 13, 14 of the snare may extend.andjoin inanarc,
el [¢ 8

L300 13050 il g Cvevreeed W SUCAEUCES 10, I U1 WS BT Law? GRACTIN &L . A deoe,

> ¥
Py

loop_or curved portion to form the snare 12. The snare may,be constructed of a single
weud OF LUI\'tfd puroeead W I0THL 10C 3RATC 14, 10O SNATE by DO CONUSTRCIIU OF 8 Srasgic

piece of wire, cable or other material that is curved or doubled on.itself or optionally, the
o OF wie, Cable or olher material that 18 curved OF oubied on 1Sl Of Gpuvaay, the

snare may be formed from multiple pieces of wire, cable or other material. ‘The snare 12
snare may be formed trom nuuuipie preces of wire, cable or other matertal, The snare 12

may include conductive material (e.g. stainless steel, nitinol, or nichrome), such that the
may include conductive material (2.8 stainless steel. nitmol, or michrome). such that the

snare may be energized to deliver energy, e.g., electricity or heat, to perform the cutting of

spare may be ensrgized to deliver energy, e.g . electricity or heat. to pepform the cutting of
atissue. In certan‘variations the snareiay bé aloop or partial loop électrode.” n certain

At In certain vanations the anare mmay he g loon or partial Ing } %ﬁwm“rmiee In coriam
variations, the'snare may be awire. The wire may have Elvarlety ) apes, €.9., the wire

sariatinne sha gpars mas by vire  Tha geive mypgy hawve » sravietyy of change o oo R
A BRE BRI haped.2 A B shaped Wire s provide ahanced Tigidity o the Wire

NS ‘;}..,,éw.mn.{-h.m, A A Ty shosead g saar iAo solonos 4 prddit m i
oFprovide the wité with‘erhanced’ torsional“stirength B hoopstrengthi. fThe'thare e have
siifficient’Aoop strengthPstichetatel ety exparic & passively=Br actively ‘expand within
tissliecdsrit botwinte tissue.cihiCertai navariations,. the. snareior wire may e arribbon 'ofthave
atribbon-likeshape,providing torsionalarigidity.tdithersnaresoriwiresin thexdirectiontdfave
rotation.n-The share:mayx0ri maycnot:bejoperatedtunderssalinesirrigation.ie Thesharex12 may

rotation. The snare may or may not be operated under saline ngation. The snare 12 may
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be expandable, collapsible, and/or retractable. In certain variations, the snare 12 may have
be expandable, jcollapsible, and/or retractable.sincertain variations, the snare 12 may have
aysharpened edge,or.surface for. mechanical cutting.. nipple or tip, may extend from the
[0022] 5 Agprotrusion 6, e.g., 2 piercing,member, nipple,gr,ti.may extendfrom;the

LESTRICRY } k}\_&l Lv!\-.)‘{l v/

12 Asshown, in Figure 1A, the protrusion, 16 may extend, from. a distal, portion, or

alre.
!Jl.’lﬂt it tl.\‘i: AR W 2k an¥RAdE b v mrnwe asanmes R S e lf; UIRL LA BRI s ll;w., R £ T

point. of the snare.or from adistal turn in the share or loop. The protrusion .16 may be used

(2] Fit‘-i'{:&: CISSUE, TUT t‘»ﬁliﬂnpiﬁ, IR Y }.).K‘.‘Ii;e tﬂtou-gu B Ul o} Uptﬂuuﬁ [¥EYy uug“ sz u.u.\’\r"ti}'

to pierce,tissue, for example, to pierce through and create an opening through an airway
Watr, 1 e ;‘!I'G{‘Flh?!(;u v gy pro VU Cunsenudted or K)CI*lh_ZEtu I AL UCS.I.}I%}" SHicsr uat

wall. The protrusion 16 may provide concentrated or localized electron density. such that
the protrasion 10 way prerde, cut vt 10rm a hole through tissue. In contam varsduons, a

the protrusion 16 may pierce, cut or form a hole through tissue. In certain variations, a
wire may be twisted or bent to form the protrusion 10, creating a point or tip that can have

wire may” be twisted or bent to form the protrusion 16, creating a point or tip that can have

a concentrated or increased energy densitv. In other variations ﬂ.ﬁz protrusion may have a
aconcentrated or incr energy density. In other variations the'protrusion may have a

npinted or sharpenad end gich that the orafrnsion mav mechanieally puncture. plervee cut or
poi nted of sharpen end such ﬁ1at the protrusion may mec anlcallyppuncfure,ppl erce CU% or

frarr hada thronoh ticsnie
form' €hole‘ti’wough}tlssue.'

[0823P]  ictERVaTAl oRs; & GondUctive Wite 18 WY be Wrdppedtaratind’ S §kre 12.
Thewires 18y provide: poinits 6F focal' points of increased Sr'concentrafedeléciron
densityyalongzand/orforithe:snare 13 for cutting tissue. lihicertainvariations,?a@gnaréthaving
conductivespropertiessimay: be utilized with or without :a:conductivewirecor:other
conductivesmaterial lwrappedtaround. or positioned onithe:snareii2. finccertainwariationsa
snareshavingzawire:wrappedithereon; to provide €l ectron density ifocal points;alongithe
snare:may,require:less;power-tg perform cutting than a.snarejhaving;no,wire,wrapped
thereon, The.conductive.wire may. be wrapped around dtheyloop gr,partiali | oop;portion,of,a

(S XL LLH}. WATEIRILINRE Y & Y B8N R X VO g - e SIENFLALERE

snare.and/or aroundsthe, protrusion, or i
i wrad WL aaa

DAL asrs ul aruiind Wkl UL "

pple on the snare. -The energizedgmare,?protrusi on,
¥ X TESE5 Y &‘;‘ >+.\

e AL LR SHIAEC, el e &

and/or wrapped ,wire may cut through tissue.
i O \’“V?E}?}de wirg Luaég"‘ cuy uu.uu%.xi FISSUC,

[0024J As shown in Figure JrA the distal end 4 of the elongate.instrument.2 may
juusd| AS SHOW M ragaue 1A, e distal end 4 of the coagawe INstrument < foay

include a septum 8, wall or divider segment, which divides the opening 6 into at least afirst
mciude a sepunm §, wall or divider segment, which divides the opening 6 mito at least a first

port 9 and a second port 10. A port is meant to include but is not limited to any opening,
port 9 and a second port 18, A port 1s meant to mmclude but is pot limited 1o any gpening.

hole, channel or dlit. " The septum 8 may vary in length along the longitudinal axis of the

1ole. channel or slit. The septum 8 mav vary in lensth ?iozﬂg the lomi’tgdma% axis %’f the
ongate Instrument and may divide at least a portion of a lumen extending from the

slanoate g ‘;‘1_:‘;1{ a1t osard may devids at iiﬁflsf Pl nowtion of g I\ﬁﬂl“ 1 ectendiie from the

proximal”end of the elongate instrument 16 the opening at the distal end of the elongate
IRSUMent Providing SRS BIE SIS hannals bt tURRaTS theraint i Sommuni Cation"with the
fi:r'ﬂsft'té'ﬁdﬂff)?tS@ffaﬁaibﬁ‘ffé‘ﬁr{‘dﬁéﬂﬁl’ﬁg’é‘.mmwgS or tunnels therein in conumaucation with the
[GOD5/ O THE SBALIRTIS HiPbBelTigid and/or may provide support, e.g., torsional or
rotational rigiditycoristpport;térthetel ongaterinstrument 3 The saptumi8 thsy csupport a
cutter,suchrasdisnare;u\Whereaseptumegsutili zed:toxdividesthejopeningrintowafirst and
second, port,: theasizesof thekportzopeningssandithecsi zeof ithetSnare:wirestorbesreceivedior to

second port, the size of the port openings and the size of the snare wire to be recetved or to
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extend from the ports may be maxinmized, while the septum may be configured to still
extendifromsthetports maytbeymaximized, whileithe, septumsmay be configured to still
provide support,.e.g., rotational; or;torsionalsupport ctoithersnaremay include an elongate
[0026] e D CETAIN Variations,, the,apparatus for.excising fissue may,include.an,elongate

Lli-!?l.l!s:‘a‘\ L s awmsmane e AL L% $iS

VWALSE BHCAY IOE B B ranan s mvee b s s L URST I £ DS

o

instrument;having, aflexible proximal. portion.that, may provide,the elongate instrument
with flexibility and/or torquability for,navigating or weaving.the elongate instrument in one
Or 11 &N UL U Han a Su 1gi

L ERELSE e \.}»\s‘&!.\s‘ g N X t&‘u\il&l'_, LELL AL L g[i A0 BAIR LLIRI LD a.ﬂuuuu.x ¥ owrk Sl Bl \.n?:%., 1!’;{‘-}{ g

or more degrees of freedom, through the tortuous anatomy of a subject, e.g., through
RIFWAYS, alnerwy TOF 1O13URE {nc crduR e IMSumein ase 0d CUHEL wi s, s l.',LhﬂU.l}iJ}E,

airways, and/or for rotating the elongate instrument and/or cutter or snare, For example,
see e Slongale suumien! Mmy ot wed 10 access amnways deep within the funyg, we
since the elongate instrument may be used to access airways deep within the lung, the
elongate wnsttument may incluge s flexible material. 1he Stongate instowment may be
elongate instrument may include a flexible material. The elongate instrument may be
sﬁ.‘ﬁmenltiy flexblfie to pass through a Pl”\ artlcuiatg% %ronc OSCODE. ’}? egmszate
sufficiently’flexible'to pass through a fully articulated bronchoscope. The elongate

Cmstrimment may alsoanelade a suppon or aoid or remoreed distal portinn for sumporine g
ingtrument may’ aso'include 4 SUBBort oF rigid or reinforced distal‘portion for supporting'a

SAPLOY other LS &tending: from the distal Bortion B e afghgate mstriment “dlg. o
providesotafi onal, -t onal OF other SIBBGH BF rigidity 't the Ut Brgtsediinng
actuafion} € -dlifingErotation 6f the GUHEF OF Shara OF itk thetdirection<df Fotaticn.

[0027T1  1Froresvariation,. & apparatus for excising fissuettiay tinclude’dbackend ora
proximaltportionshavingzsufficient: flexibility and torquability ttonavigaterorweavelthrough
airwayssanddaadistal Iportion: that; includes an insul ating tip:and/orssufficientrrigidity:to
providexsupportiforra;snare, 1oop, or-other cutter during yrotationofthe:el ongateiinstrument
and/or the:snare, loop,or;cutter. An apparatus for excising tissue;maythe;configuredto

SRR AR LSS W 3 t;‘\al'bl} L33 FS ERES St 13 S £1. W - 1\,«'! RSB Re] l;ll P XY .

T

provide;syfficient,support; such, that, a snare or loop may gemain;in.an.openor.expanded
pos tion with.sufficient energy. qlgnsuty for cutti ng tissue L(W| thout shorting.out) whilethe

UOUIRURUS Susiieinat Lo 1 ensannes Sranen vomngioie re s W ARLEG 1
snare or loop is being torqued, or rotated. The supportive distal portion and/or septum of
anare o1 suwp 15 klﬁ-nl&lé e Llu\.,\.l OF YOLRIEA. L RC cuppruun ISIRL buraus AnGs oL Suprinan O

the apparatus prevents the wires, first and second portions, members or, legs of the snare or
e appaaias provenes the wires, [St and second puruous, MEMBErs o legs 01 the snare or

loop from coming together, contacting or crossing each other, or collapsing on each other,
0P ITOm COMME 10geIner, CONMCung Or crossmg egch other, or conapsmyg on cach other,
which may result in loss of electrical current density in the snare and decreased cutting
which may result in loss of electiical current density in the snare and decreased cuttmng
functionality.

unctionaliy. . .. ..
[6‘6%@?0!}1 \lgure 2 shows across section of another variation of an apparatus for excising

0028 Fiogre 2 shows a erass epction nf annther \f:ﬂi&[‘ﬂﬁ ~fan aé) raratus for p'm‘is;ig}f
1

tissue.'IThe apparatus Includesan elongate instrument 22 having two or more lumens

ooy . FPha annaratneanshedae an soate natrnmant 73 haying tan s mars huanane 24
oBSWithin'the STORGALE  Rdriment 23 ihere sach Timen- ST COMRUNCEIOR With B~

opening' 28, gl tra'ai Al encBY the &l ofigated néttiment 22 Eoraxample, théll dmens
g axtend’ fromi'alproxitial éend 26 to i A éndk 2 76 thelel origateinerument 2248
along ‘anyportion: of theselongaté irstrument . Asshares(notzshown)tiriayextend: fromethe
elongaterinstrumentwhereiafirst: portiomori egiof the snarelisrpositionediriiot extends from

elongate instrument where a first portion or feg of the snare i3 positioned m or extends from
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a first fumen 24 and a second portion or leg of the snare is positioned m or extends from
asfirstelumenii24.and<a second portion or leg of the snare is positioned in or extends from

theisecond 1umen:i2s, of elongate instruments, e.g., shafts, rods or sheaths, having various
[0029] ,, A variety,of elongateyinstruments, ;e.g.,.shafts, rods or,sheaths, having,various
IR £5 VN RX 1T U A 13 R SR ST § I3 § ST R ottt sl SR &

Bt N 4 .».1 {\vl !\l}w 2 AL ALS IR

opening,.lumen, septum,or,divider ,configurations, are .contemplated herein.. The variations

LIOui o IOV S uUnuetets | 7t it THVIZ VS WA - S L1187 MeOu il S + T2 T 857 1 SRV N O R VTR N

o~

may provide arigid, stable and/or torsional .or rotational. supportive distal end.or portion, for
wal Lovagao. 1Mol €T 1O SR kULLiIig OF ONSHE dDNQVOT 3 anawvr 2w TOHAGRGH OF 8 Cavon w

an elongate instrument to effect cutting of tissue and/or to allow for rotation of a cutter or
Share e c.:tecmseij.f cut 1ssue Whae reventimng the snare or oher 100p OFf wWireg from

snare to effectively cut tissue while preventing the snare or other loop or wire from
collapsing vn wéif and disrupting the now o1 energy through the saare, foop or wire, At

collapsing on itself and disrupting the flow of energy through the snare, loop or wire, At
teast a portion of the varous clongate mstruments, 10T example, a distal portion or end,

least a portion of the various elongate instruments, for example, a distal portion or end,
may be made from one or more materials mc1u. ng ;z!lass‘ uartz, Pyrex. Peek. ceranuc. or

may be made from one or more materials including ‘glass, quartz, Pyrex, , ceramic, or

any ather mgterig] having g high meliine nomt which mav be insulated | may withstand
any-other materid havi ng a high melting point, which may be insulated, may withstand

hiph temneratures. andior nenaide ronfatinnal or torcinnal 't the cufier The slonoats
hioR YERTEFEESS andl Gt provide rotational OF torsonal Spdk B dites. e dongae
insfrimentsYREMoetinsllsting. 1R cartain variations, ‘Only ‘the‘distal endr i 6rdistal

et

portioniof ‘el ongaie*ingruimient: i made from glass oF a'similar iinsilatingmaterial “which
mayprovidesairigidisupport or the elongate instrument. “Ahtelongatelinstrument isy*al so
havecasflexiblézportionorend,. e.g., proximal portion or end, jprovidingtthetinstrument with
theeflexibilityyandimaneuverability ' to navigate through ithe:anatomy «df :assubject.

[0030};  Insonexvariation, an apparatus for excising tissue;mayiincludesaniinsul atingrod.
Assnare:or;wire.loop,may; extend from the insulating rod. jRadiofrequency(RF).energy
may e usedito.energize.the snare or wire loop. A grounding plate;may,also.be,util zed.

friTwy LRAn AU WAL A b r Rty
The
£

septum,_such that the opening looks like atheta 6. The septum divides the opening into
o prruaal, such that the wpsanad HOOKS HKC @ TREIR U, LDC Supoars GLIVIICS ine Gprosasng IO

two ports or holes, through which the snare or wire |oop extends.
W0 ol OF noies, waod Which the snare oy wirg luu}s exengs.

nsulating,rodymay, have,an opening at its distal end. -The opening may,bedivided,by a

A ¢ ;
(SRR reavay BEAYQ Gl UL LG AU LS UL CRAL LY. Aiviuca Oy

i

[0031] In use, an apparatus for excising tissue, as described herein, may perform
juuot | i use, an apparatus for excismg tissue, as described heren, may perrorm

tissue excision in a variety of ways, e.g., by electrical or mechanical cutting. A target
Ussue excision i a vanetv of wavs, e.g., by electrical or mechanical cutting. A target
tissue mass may be located within a subject. The elongate instrument having a cutter may

tissue mass may be located v -“iﬁhin a sublect. The elongate Enstr ment having a cutter may
be'inserted into the'subject. The elongate instrument may be advanced percutaneously or

ir}lﬂztfr’ i Urﬁtltﬁ( Ii)r/\tgrﬂilﬁ gﬁ){/)jmsni %%n yliwﬁ\;ﬁxvg}?ﬁéﬂ"ﬁ&n may be advanced percutanecusly or
[GOE3]minl 8 Vari A O M Methoa For exGiama s target tissue mass, e.g., a tumor,
fromma patient's™Ung & ind e pé B moHs Srthésfollowing LS - The &lohgate
ingfrimenttivy ‘be navigateaswithi At Iimen'sr it rway THthelting. The'd dhgste
instrumentiizyybetadvanced o iffearcotiritherproxi mity yof thestbrget tissuelmessie.g., via
amopeningtcreated: indaniairway, wall. o Thetcutti ngtel ement, tery. yagshareul oopror. partial ia
loop:configuration,imaynbesin:aretractedyposition;withinithe el ongaterinstrument,zandithe

foop configuration, may be in a retracted position within the elongate mstrament, and the
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protrusion on a distal portion of the spare may be positioned, extend or jut out through the
protrusion;orya distal (portiontof theysnaresmayrbeypositioned, ;extend: or;j utoutsthrough the
opening,atitheydistalend of .thesel ongaterinstrument,; providing:-a;piercing:member orstip,for
piercingthrough,tissue;(e.9., agghown;inFigure,B)... T he,snare;may. be,energized, . and/or

-
i v Tlaove i anesd

the,protrusion oeri ercing. member.or.tip.may. have.a concentrated electron or, ener

SO 15§ L WY Y TR TR L LU OUE GRSUC. hndiaiy, il M(g\,y\ISIOﬂ

density, allowing the piercing member to pierce through tissue, Optionally, the protrusion

t
saesy W s pas B O e 10 LRUTHIE Yuvvraalionar o \.~icﬂ-lg Of o SELLARS M.

may be sharpened or pointed to facilitate mechanical piercing or cutting. . .
iudéjf e pOWWus o udV De advanced Hirough &u cauve~dl&onn vpemng created m

[0033 ] The protrusion may be advanced through an extra-anatomic opening created in
we alrway wall. Upuonahy, we protrusion muy o€ advanced to the alrway was, and used
the airway wall. Optionally, the protrusion may be advanced to the airway wall, and used
to create an operung, channel or pornt tirougn the airway wall. The protrudion may then be
to create an opening, channel or port through the airway wall. The protrusion may then be
Séﬁd t0 create an ovening, chanpel of porg nrouaﬂ Or 1o tiﬁ:: -pa-renclﬁma or lung tissue by
used to create an opening, channel or port through or into the‘parenchyma or Tung tissue by

aadvmufin@ he nrotrasion throneh the narenchvma or lune tissne 7 ‘H& may bg
vancing-the protrusion through the parenchyma or Tung tissie. This may be

abcompl shed o or-dUrTg:OF aftar SRAFE Activation B SXpanaon. The BEFd 14 be
advancedolit'dt the Gpaning & the distal end Bf the dongate instriimiant, throtigh the
openingéthrotightheai rway wall and into the parenchyma Orlungttissie. TTHeBAE %y be
openeddortexpandedittrcredte & dlit: it the Tung tissue o totenlargetthethol v dlitiirtlthe
[unggtissue;:whichwasscreated: by the protrusion. The tti ssuermay tbeccuteandad:hol erorslot
or:channel:’mayybezformedias the snare is advanced iinto ithettissue:and/or:asthessnarésis
pulledcorsretractedifromthe tissue. The snare may be:advanced or:retractediimaccollapsed
or,expandedgform,

[0034),;  The.snare.is:advanced;toward the target fissue,mass,and, positioned,next to, near

P DR A &5 LR ¥ LOEOWRED KT ¥V CRELL luuqd LT NLN]

or.in thgﬁproximityﬁ,q}‘ftpe.target\k tissue mass. The snarejis opened or.expanded, if not

b el L Tl s B et LODUT (UIADS. 1 BE SUAIT I Up e - UL § 1R 1

aready opened_or expanded. The size of expansion can be varied to determine how much
QraEs Y U'}Jk-.l!k-d O wapoanas, G SIZE O wvaporsons: CAR bifv varea 0 Gererrne now mucn

tissue is excised and,expansion can take place before or during rotation. . The elongate
f1ssue 1s excised and capruned CAIN KE pave DETOLE OF unng rOELHGN. The Srougaie
instrument and/or snare is rotated around the target tissue mass, such that the snare cuts an
instrument and/or suare s rotated around the warger tissue nmass, such that the snare cuts an
area or section of tissue encapsulating or enclosing the target tissue mass. Rotation of the
area of section of tissue encapsulatmg or enclosing the target tissue mass. Rotation of the|
snare causes the circular or loop shaped snare to cut a substantially spherical shaped section
?nare causeg aﬂwe Fm:ular or hmn shaped snare to cuta suhstamim}lv S herlﬁﬁ} shaped section
of tissue or of tissue with the target tissue mass or tumor located within the'cut section
‘tigguefm with the target tizane mass o tumor locstad within the ont <ection

Feicene or ball of ; . Y ihe
of tfg&ﬁf é“gb ’llril the'citer of the dlittsection of fissue. CUtt ng performed by the protrusion

£yie a1 tha ranter of tha ent santipon af fieona i nevfarmad e tha ¢ ¥
and/orShareor Toop HEl Be pertormed®hy Bfivating tertetty delivery T perform Mgy on
basaRGuttiTiG OF by providing asharpened 8 clittinig: sirface i adge Bhithe STt ey
perforn hechani Cal [Clitting & @ sharpened or cutting surface or edge on the snare to
[0035] i WA fterturningtoff energy delivery, the snare may be closed down or cinched
aroundithe ciitf'sectioniof ti sSuerzspheri calyshaped:cuttsection<df i ssue,vencapsul ating the
targetstissue«mass¢such that:the: snarethol dsland/or-compresSes theicut:tissueiandithe target

target tissue mass such that the snare holds andfor compresses the cut tissue and the target
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tissue mass is encapsulated therein. The snare may be retracted or pulled out of the tissue,
tissuemassyis-encapsul ated;therein.w Thefsnaretmay.beretracted- orrpulled;outtof ithe tissue,
removingthe:excised:or.cut: tissuamassifromthesparenchymasar, lungtissue,ithrough,the
opening through the airway wall,andoutiof the,patient.,, Removal jof thetarget tissue

IR ¥e rLL2R} LA RIRSE 2RLLD LA T ¥ AN {J'l

tumor, which, is,enclosed, or encapsulated. within,healthy. or.normal; tissue, may,avoid.or

vonoediBET T abRIGE UL DTS 2Rl el mbruus, (L0000 U Qudoadcu theswe . 200 was g6

minimize_tracking or. seeding_of any cancerous, tumor or diseased tissue from the target
TISSUE M8oa s v OL 2x viaw y{‘iuﬁn.u. Ak.u URoE bceis v il 1(1{«1{)115_, SuCnon Hli‘i‘\;‘ 28 INIHZEU 10 tu e VE

tissue mass or tumor in the patient. In certain variations, suction may be utilized to remove
the cut s&cltt(m of _ttssue.
the cut section of tissue. _ e . ,
{36} In one example, a snare may be positioned in tissue adjacent to or next to a
[0036] . In one example, a snare may be positioned in tissue adjacent to or next to a
target tissue or tumor, rather than through the target tgsue, and as e snare 15 expanded or
target tissue or tumor, rather than through the target tissue, and as the snare is expanded or

Qnerégd. the snare cuts ﬁn'mm h ﬁ}e adiacent tssue makine a wack or sé]'t iy the tissue. I‘Fﬁ
opened, the snare cuts through the adjacent tissue making atrack or dit in the tissue. e

snare may he exnanded to a dismater havine g size safficient seh that upon suhseosuent
share may be expanded to 4 diameter having & Sze sufficient such that Upon subsequent

rOEat OnToT ther expanded S aDout 8 Point Sutside B Hext B the PGk i ssie the Wi e
willei i sSliearound the tgal fissie. EoF example, the Widre iy berotaed about inety
degreas orarlyy degree nscassary 10 form & &tit BF track arotind HHettargéttti ssuetand then the
sharemiagbescl osedior collapsed! t6 complete the ¢ttt Of track‘excision. “Thisresliltstirtacut
outssectionrof theal thy:ti ssue:which: fully encases or protects thettargettti ssuezor:tumor
withinrhealthyyorrnormalltissue.. The snare may be re-expanded:andjpositionedsaroundithe

cutysecti on;of (ti ssuestoscinch; or-grab the cut section of itissueffor;removal. (Optionally,
suctionmay,be:utilizedsto,remove the cut section of fissue.

LR PR R A LA Bl R Y AL 2 N ALEAWILIL 2L LS [Lil le

[0037);)  Lung,tissue.is very, compressible because thereiisailarge.amount.of air,inithe
lung., Cinching,the,snare,down around the excised section of tissue may compressithe

e 2 LE D T QL ) al Uit LS Cavidon Sovuius 1 LB L nepen e

b

tissue. Also, asthe excised,tissue is pulled through the opening,through, the airway wall,
USSRE, ~usw, @S N t‘-,&ﬁib‘ﬁ:‘d LISSUC IS prarous waovuis me Uiy Laacurugis {0€ 8w @y Wil

the opening tends to provide give or to expand. Thus, alarge amount of inflated excised
_til{-: wpronif RRAS 10 poviiae give OF {0 CAapaie.  LIUS, & fan go amount of miiated excised
tissue may be removed through an opening in an airway wall that has a smaller diameter
tissue may be removed mrougn an opening i an wirway wall that has a smaller diameter
than the diameter of the inflated excised tissue by compressing the excised tissue and
than the diameter of the mflated excised tissue by compressmg the excised tigsue and
allowing the opening in the airway wall to expand. For example, a one centimeter tumor

allowing the openime ién th? ATWay wi;ali to expand. For example. a one ggﬂtim ter nﬁn@r
may becompresseé and pulled out of an opening or hole in ah airway wall, where the

may he comnrassed and ndled oo of an onentng o hele o oan arway wall, where the
opening or ole'iS halt ' centimeter in‘size, |.e.,§l1alf the'size of the tumor or even smaller.

3

The expandabity® o thé fi S eHRroUGH Wi Ch-the excl sadtl &e il Baing removed
MR BFACEGr Y detéri g 1heS 26 STIHHE! Spenih 1HECHaSHy BT AV thetisdlietass,
[0038 e » foptionally; svatnii thayibe appliedieitie excsei SSISTE eoMpreS BT s
SUck38H draw-downzthe, exci sed:ti ssuesforjremoval . thForsexampl e, tsucti ontray scompiress or
pul l>thetexci sedcti ssuedownstotabout: 10:tozikxfrom 8'to Ixakricertai nitvariations,»suction or
vactium:may: bejappliedithroughyanopening! &t-the distal .end«of the: elongatexinstrument.«

vacnum may be applied through an opening at the distal end of the elongate mstrument.
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[0039]  As discussed supra, a nigid septum provided at the opening at the distal end of
[0039] ongaA sidiscussed supra,asrigidsseptumiprovided:atithe;opening.at;the distal:end,of;
the elongate instrument;may,provide;support,torkeep:thefirstiandssecondgportion,;members
ord egs, of a snare,or,wire,loop.separated, from,one another.and;prevents the,snare from

O&l».{& LRLLLE L ¥R RXL{;_: LS X ¢ Xb‘l e 3O L RSRLLWRL SR LA LWL, L X LEN

collapsing.and twisting on itself when the snare,is rotated. or otherwise actuated.  If th

RPN Wit M a Spruds) suclEy ar Gevuiar vure s w ainadliso e

snare were to collapse. or twist into a spiral, energy or.electrical_current flow through the

SRS wOuig Jenrpe, Ve sl UF WOLLHE uiﬁfﬂy\ e ’auun.‘_\.r VT T SHNE T CUL OF SXCIBE wamwe,
snare would stop, which would disrupt theI ability of the snare to cut or excise.tissue.,
UL L certam vanalions, o vay OF Sleove gy be provided for catching the excised
[0040] . In certain variations, abag or sleeve may be provided for catching the excised
Ussug as it s removed mom the Sm':'mmd_mg t1sSue, 8., e g, For exaiple, a bag or
tissue as it is removed from the surrounding tissue, e.g., in the lung. For example, a bag or
sleeve may be positioned at the @istat end O the elongate instrament for receving the
sleeve may be positioned at the distal end of the elongate instrument for receiving the
exeisad fissue as it is mnieeéi ftrom e parenchvina or surroundjng i}ms{ fissue by the snare.
excised tissue as it is pu rom the parenchyma or surrounding [ung tissue by the snare.
Sonilarlv g sheet gf matarisl mav he vnfirjed from one dp of the snare loon as 1t rotates
S|m|]arly, 'a sheet of materia may be umlurfed {‘rom one Sde'of the snareioop &St Fotates

arcvmd tocna tharaby folby sncanciglating the tivens bafors 31 ig withdrsven fzoam the hady
aroundtisstie thereby fully encapsnaing the tsstie before ft s Withdrawn from the body.

[OOMY  ivcstERVaTA ons 4 salant May be ddlivared Viatthelliiens RoSiso6r
openingss thed ongate ingiruiment: OF the &haFe oF from Spiniestlongtthe oits dedf the
elongatétinstrumentior §iers:- The sealant mzy b deliverediintthessiitrtincisionfformedby
thessnaresorsprotrusionmitorsealt blood vessels or air leaks. Forsexample,ssealant:may>be
deliverediasthessnarezissheing: retracted from the lung tissue«duringrremovalc6f ithezexcised
sectionyof itissue.. Optionally,, a blunt tipped extension or;member;maytbe.used:to:compress
airwaysdo-stop,airelesks,

[0042];;  Where.excision,is performed on tissue

R N S AT TSR S > e 13 LR 3L

N
system which; facilitates. sealing, of blood vessels that :’f}h%%ﬁﬂt&!ﬂti,gg[}& excision

L7 veewe L VP REGEY LA 1Ea wapr U AOOG VESBEED 11 A IDTUSEE

a8

process.. The energy that, is used to power the snare to cut tissue may also, be used.(by
prvnead, LIS vand gy il 18 U.Stfkl 0 provven IS SHANS 1O CUL 11s3Ue Ly 3150 bt‘» usNeq d.)y

changing the wavelength, power, voltage, current, or wave form) to apply, heat to seal .the
wuangzing e wavaodyus, puwern, vonage, CETen, OF wave fora f1o apny heat to seal the
cut vessels.
cut vessels. . . _ - _ .
[0043 In certain variations, various excision methods and apparatus described herein
[43] | In certain variations, various excision methads and apparatus described herein
may be guided to or may access a target tissue or tumor by being advanced into and
mav be guided to or mav access a tarzet tissue or tumor. by being ad\fa:ncgél nto and
through ah alrway, through an opening or extra-anatomic’opening created in an arway wall

throueh an airwav throucsh an opesine or extra-gnainmic nnening ereated noan aireeay wall
an O\the x[arget tissue ortumor Beyond, at or near( tf‘ne created opening, Where the é?get

{18806 9s T 6 A& T ITRET (ng. Buts e thel| Ghg oP AT anather L BF thetbody T rihe Varisus
exX G gons dpparatlie described herain, ia es guided st havigaed thethetigettisstisdr
(IS anaroP RS target tissiie b tttifmaPtidy et otaed Using Bikior idrstmaginiar o
technol ogiés, fsuch#as;ex-ray ¥ CT,MRI, fluoroscopy,e3D:fluoroscopynore imaging

[0044 biogin: certainsvari ations methodStorpl atformstforiaccessing target tissues (e.g.,

diseased  In certain variations, methods or platforms for accessing target tissues {e.g.,

diseased

10
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tissue, tumors, parenchvma or other tissues or structures) in a lung or other area of the

tissue, tumors,; parenchyma.or:other;ti ssues;orstructures)ir sl ungtor. otheryarea of ithe be

utilized to-accessa target tissug with,any of the.excision;apparatus;or. methods,described

EE S ORI % RS IR X A8 3:5 «)Ru&-' LA LN ui AN LN \Ji}‘v.l&l.l!'l:‘a‘\ R

herein, s The;target, tissue may bejocated; outside of the airway,in which the opening is

wrSall we O, S0 e ad L o Wl Rl I wl paitaliasy o

credied or beyond the airway wall, 9., Jnhieparenchyma, of & 1und. . dard

[OO45J Access to the central airways may be achieved by using a standard
[EITR 8 .hOSCQ‘pL’ or
bronchoscope or , _ . .
wwer yoope uf elongate Instrument. A target site of pointina larger JHWay or central
other scope or elongate instrument, A target site or point in alarger airway or central
airway or smatier grway may he deternyneq or selected, which may atjow a straight or
alrway or smaller arrway may be determined or selected, which may allow a straight or
ststanuwily strgight turmgi, -hanngﬁ or path to be created leadine directly to the target
substantial y straight tunnel,”channel or path to be created leading directly to the target

drene, Onee the target site on the airway wall 15 located an onenine 1g created throoeeh the
tissue: Once the target Site on the airway wall {8 1o & opening is created through the

airway wall £ thetFHe Ste R the wall By dvanding Aiprarcingrembarbreadietdithe
t&P58F Siteancf through'the arway wall & the target site. “The created peninig Mi% be
difafedwithPefbal [oorcatheter 6¥ 6tfier expandable device.

[00267  Oncestheopening:has been difated, & sheath @t other<élongatelinstrument migy>be

fedd
throughtthe:zhol ezorropening: and: into the lung tissue. 'The:sheathimayccontai naaidissecting

catheter ;and;the:ti p;ofithe: dissecting catheter may be sharpitostunnel sthrough tissuesor it
mayybe:blunt,or,roundedto, all ow: it to tunnel without-perforatingblood,vessels,orother
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structures, Thetipymay, tunnel; or advance through the ungtissue;inasubstantially, straight

pathwhere.turns.are,minimized; or.eliminated. Once the sheath and dissecting.catheter are

peesdd WITGLE (LAY AT L1RIURLEU UF SHUHAIEE, LT G SUCTRL I8 G v verape w UG dE8

fed to or near the target,tissue or tumor, the dissecting catheter may, be removed, with,the
1Ea 10 O near e u.ui.}&.»t TSB0C OF nanun, M vomovvung CAUICKET Laay hﬁ Ty vels, Wi [hﬂ

sheath remaining in position to be used to access the target tissue or tumor and to deliver
sheath craaiung M posion 10 DE used 10 access 1he wugo {550 of tanot and 1o deuver

any of the various excision apparatus described herein to or near the target tissue or tumor
ahy of the various excision apparawus described herein to or near the arger ussue or tunor
to perform excision. Various imaging techniques may be utilized to guide the
to periorm excision. Various imazing technques may be ytilized to guae the
bronchoscope and piercing member and to guide the sheath, dissecting catheter, and/or

bronchoscope and prercing member and t%guide the sheath, dissecting cgﬁhetfg andx"oﬂ
excision apparatus through’the airway to the target site on the airway-wall and/or to the

oxcision anpargtns thronehb the airwav o the fareet stte on the aoaay wall anddor toy the
target ti ssuettor removal.*‘li maging techniques may ‘Incl tde uoroscopy, computea

faritat sieenas ey val, Tmaming tachnimiise mav sapinde POV NS O e
tOROGraphY PO Trom anisS rEtachiology. aghet c eSS aHeE a6 hg S8l asound.

[G0x71Er kY, CatATRNATATORS, HRETHUNTPI 6 8858t TheSabovE procedin e Terdating an
opening in the aifway Wall ligomgthfougthe speni ng fofdil afelitandlor extending? & an
instrument2dfhapparatusithroughithélopeningtoraccess starget:tissue forexcision, may be
performediwithegsingle devicelottwithsmore thanone device. tForrexample,samultity be
purpdserdevice,e.g.na variation:of saitiexcisiomapparattsvascdescribedrherein, imélyi create an

purpose device, e.g., a variation of an excision apparatus as described herein, may create an
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opening with an energized protrusion or piercing tip, and be advanced through the opening
opening ¢with@nsenergizedprotrusionorpiercing tip,sandrbesadvanced throughithe,opening
to.dilate,the.openingand/or.access @astarget,tissueatoperformexcision. i Alternatively, the
alove, procedure .may, b performed ,with.more, than,one device, e.g., utilizing, separate,

LN \Jl}\r.{lll&i&“ £ 224 B e e e

devices;to create an,opening,; to,dilate,the opening. and/or \access the, target tissue via the

stuateal Uleig Wil o RPN I ¥ appdranl.l oL L Boais BT} o T 0¥ ~ Lt it tidsd

created, opening with an excision apparatus (as described herei n) to_excise. or.cut,tissue.
joU~D| st VREIOUS EXCISION Towrsmswe of qpPRIALLES eSuoed DETeiL Ry also b gurled

[00481 The various excision methods or apparatus .described herein may also be guided
W oL MAY aCCess a targel tassue of oY Using auy ur the Vanous devices ve metiods s

to or may access atarget tissue or tumor using any of the various devices or methods for
Creanng an exa-anaiuuic OPpening I an agway wall and/or accessing tissue through an
creating an extra-anatomic opening in an airway wall and/or accessing tissue through an
extra~ anatomic opeming through an atrway wail as described m the roflowing: US. Pat.
extra- anatomic opening through an airway wall as described |g the following: US. Pat.
Avplications: 01/485071, filed on Mav 13, 20111 13/107 720 filed on Mav 13, 2011
ficat 621 filed 13 107720, q

Applications; 61/485, on May 13; 2011° 13/107,720, filed on May 13, 201

LTS T SOy 13 200 13383 e Nevinbs % B0 0S8 i
Ctober s, 2006~ 12/936,968 filed Novambar 4, 2010: '2/456,861 Hifea November 42200,
ana1 21638 988 r Tecl!Novermber 4 3010; the contets o each Y Which&fe'irconporated
heréin'byMreference*iitheir éntirety

[0049]'f  Also,.ithcertaintvariations,. &y 6f the imaging itechnol ogies ¢described 2above
maysblesi ncorporated lintorare excision: apparatus or may bejperformed tthroughtthezelongate
instrument stof ithesapparatus; suchs that: navigation or tracking, itissueccutting, aand:itissue
removal ‘'mayybe:performediby:a single device or multiple devicesprovided.viaithe:elongate
instrument or,other sinstrument.

[0050)y;  Agshown,iny Figures, 3A-38, another variation of an,apparatusifor.excising

QLIS VY !1 CREPLLAIAS % L2 2ORLSRI2L
tissue may. include.an.elongate, instrument 30 and a snare 32 or cutter;loop.extending -from
TP ¥R RS il Lo S TR UL ARL U and @ S 74 01 (et i‘wwr OV i V271 |

or positioned jat an opening at the distal. end of the elongate .instrument .30. A rod,34,
Qb prvosuvinad at an G at e aistad eng oI e MAALLA AR INSTNINENRT 3U, AT 3‘?,

which, may be positioned,in or extend, from the elongate .instrument, may, be connected or
which wsa ¥ be pumuum:\i M of exiend Trom ihe cuniine MsSument, luay be comnected or

attached to the distal end of the snare 32. In use, the elongate .instrument 30 may be
attached to the distal end of the snare 32, In use, the crongare wstrument 30 may oo

advanced to, near or in proximity to the target tissue mass. The snare 32 may be advanced
advanced to, near or in proxumty o the target tissue mass. The snare 32 may be advanced

such that it cuts through tissue and positions the snare 32 next to the target tissue mass. In

such that it cuts throueh tissue and a%msmons the snare 32 next to the tafuet fissue mass. In
certain variations, where the apparatus is used to excise tissue from alung, e.g., a lung

certain varigiions, where the annaratus ie psed 1o excies lisaue from a lupe e o g lune
tumor, the apparatus may bé& advanced within an airway of the lung. The shiare 32 may cut

of P8 Speing through e ey Wall ana R be adfvancad - of pushad®olr, Trtothe
parenchyina’ 6"!‘3]’G’r’;1§%i+§§ﬁ‘é: oy e e ?‘(fﬁe”’fé\}béfl’[il &5 hisggdvanced or pushed out, into the
[005T1ehyOrce! postioned Yedl thetalyetfissie SHRSMRE rod 34 may be actuated or
withdrawn, pullingtheisrarbt32 rfromethetshiaretdistal send, suchithatithessnars:32folds back
orvitsalf,sthereby tcutti ngranr aréd, dresecti onsof it ssuessurrounding Hthettargetuti ssiemass ack
The ‘cutisectiontof itissuerencapsul ates «of cenclosesitheitarget iti ssueymass;or ttumor :and:.cuts

The cut section of tissue encapsulates or encloses the target tissue mass or tumor and cuts
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of any blood vessels leading to the target tissue mass or tumor. The snare 32 may then be
of :anysblood vessel sl eadingito the target ti ssue;mass;or:tumor s¢ Thesysnare:32:maysthembe
reopened;Or;unfol ded;suchsthat; the, snare;may,surroundsthe; cutcsection. of tissue.y Thejsnare
32.may then bedrawn,down.orcinched.around,the cut;section.of tissueto.grab,or hold the

BRI DI N oL SBRERL Y b&lt‘ll B KR LR DA AL SNSRI RLA ¥ W LEAAC % LAL NSO IASRS WL lli LN RLInl&i-‘.“

tissue.. The;marqé%mgx ~then be retracted. to.remove the cut sectiomof tissue from the lung

a1y {}ul ER R },}d.l Vi tUC uycu.u.x&g LusUu&;x.x I Qi \’\'tl_‘f VY ERIE. }JL\UHQU}"? LI Lt
and from the patient, e.g., via theI opening through, the airway Optionally, the cut nd

wall,
SECIHE OF (1% 0 uxu_’}" v dSEL EL Ploew we srchrv e uuti I 102 waset \)‘(}U}" AY e vosug YESSEIS d

section of tissue may be left in place to shrivel and die in the body asthe blood vessels and
piood suppw 10 s section of tissuc Bave been cul o1t and 1o sou syl Teed the tissye,

blood supply to the section of tissue have been cut off and no longer feed the tissue.
Rotatson of the spare may of may 1ot be required to effect cuthig ox the tissue by the snare

Rpfgation of the snare may or may not be required to effect cutting of the tissue by the snare

32

003521 “teures SA-SB show another variation of an apparatus for excisine tigsue
[(')%(S,ﬁ I—ngures SA-SI?s\how another variation of an apparalus for excising tissie
Cmmpehiding an eloneate mstroment and g cutter in the fhwm of.g snare 42 The snare 42
including“ah dongate ingrument 40 and & &iltg i the o SR, el o

INCIUdES s 6Op°4S e S &F MFE portions, members B s 4a. The'Tégs44°B8RRBH to
VATOUS POt orgithet | Gop 43 The 1ags 44 sxpand B ol Bpsehtthelioop’4s. rtiketihe
shePes i Sattvaricad from the dlongate insFument and pushed BérrandiaroundPatarget

ti ssuethiasss withithesloop*advancing: past the target tissueitisss. Astithessriarel42is
advanced, liticutssassectiontof tissue around the target tissuemmass. “Theccutssecti onxof itissue
encapsul ateszoriencl osessthes target: tissue mass. Once thelloop:4 3iiscadvanced:overiand
passed;thestarget tissue:mass, the legs 44 are drawn toward:gach.otheror:collapsed,iflexing
thed egs44;andiclosing;the snare 42 around the cut section of tisue. ~Thisforms,a.cage,or

LRL S LLE S e l\l.{l LA S PUSATLES YRS SRR NS ST AU N L Wiph-3 § I<HY RLIEFLRNE £ § 30

capsule aroundithe.cutysection, af-tissue such that the snare,may;hald,the, cut,section, of

tissue, The,,mare.may’!t’)"% retracted, or.withdrawn to remove the cut.section of tissue,and,the

FESTECMN B V(ST Yt Ty =) RS T o S A SRS S ELN T 5 R S R AT 1 (VA N 1\! s LU ST O oH3us dua lllC

target_tissue mass encapsulated, therein.
war sl USSUHE MASS vinvapowasned HETEHL

[0053J In certain variations, the loop 43 may be round or configured. in a variety of
juuadf I Ccertam vananons, e wwop 4.3 way He TOUNd O Courguiea Y & vassoly ol

different shapes, such that the snare may be collapsed and positioned within a lumen of the
ditferent snapes, such that the snare may be conapsea and pesinonea within a lumen ot the
elongate instrument. In certain variations, alumen or working channel of the elongate
_elongate instrwment. In certam variations, a lumen or working channel of the eiongate
instrument may have a diameter that measures about | to about 5 mm, e.g., 2.4 mm.

mstrument may have a digmeter that measures about § to gbowt S mm, e.p, 2.4 mm,
[(56%411 YRaY &GS, MEMDErs or PAFIONs Of A snare may be nsulated & Ronconductive

TR The leos members o norions nf a anare mav be mwenianfed ina noneconducsiee
materia for snaresthat ére energlze(ﬂo perform electrical” cutting. ptlonal fy, aseafed’

sack' o shes AP b postioned araind fhie fegs, idtha Whendheegs ol s and
theShare ¥ elosed down, the"saled'sack Bt 'hetiwoul cPbewirappad Erotind the aiarband
ahdIGrine Eutiisstelooptional 1y ihealard ihgbe configured for mechani calecitiiii, e.q.,
where'thesnateihasta sharpenedredge rbladey be configured for mechanical cutting, .8,
[0055]: the Asshownainkfiguresi4A=-4B stheavarious apparatus and methods described herein
magrelt a section:of tissuegb0:encapsul atingyaitargetiti ssuesmassis2 swheregthe: cut2sectiom

may cut a section of tissue 50 encapsulating a target tissue mass 52, where the cut section
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of tissue 50 has a variety of shapes and configurations depending on the apparatus utilized
of tissue 50:has:a.variety;of ishapestand,configurati onssdependingsonthe apparatus utilized
andsthe;shape or configuration of the cutter, e.g., a snare or loop or other cutting

mechanism. 1o ures 6A-6B show another variation of an apparatus 60 for excising tissue,

[0056]:;3;31111'3[9‘”[‘?55 6A-6B, show.another.variation of an apparatus,60,for excising, tissue.

LRAUETS @ 3G WHtT s, Bkt T PR P O FTTE NG A 5 YET ¥ T

The apparatus_60.includes a side,cutter 60. In this embodiment, first and second members
Vi, o can e SHIONSU 3 1 aistal e oL tie APPHEdous. s ue et SNy 01 1y B0 1gia

6% 62 are positioned at the distal, end of the apparatus. , The first member 6 is more.rigid
tHan t8e scoun wanber 01 and 187 sidabiy aciuaunne dlong the axis ol 1he apparatus .

than the second member 62 and is slidably, actuatable along the axis of the apparatus 60.
Fhe second member 04 member 15 wess nRid 50 when tne prst member 01 1S puiewin @

The second member 62 member is less rigid so when the first member 6 Lis pulled in a
proximal direction, the second member o2 geplovs outward to form a cutting snare (for

proximal direction, the second member 62 deploys outward to form acutting snare (for
eXam Pie. the second member 62 mav ge & Wite OF %%He . In this way, thﬁ:. cutting apparatus

example, the second member 62 may be awire or cable). Inthisway, the cutting %\bparatus

{1 can be electricallyv eneraivad 1 the closed nosition. nusbhed fpraard. cuttine throneh
68 can be el ectric ly energlzeé in tll;lec oseé position, }pushed forward, cutting through

{SSTT DT Catac MSH S 4 ATGE 1l SSte MARY, Actlatad ' Teploy {expand) the BiF & while
efiergizédtancfrotatedwini € energizad 16 U arotind the Bt i sie St BlPbEexcise
thetissue?- Oncethebti Ssie a8 éncasing the target tissueiiissHasibeantexcised, fthedhare
cafirbetrotatediback tstraddlie the center of the ti ssue PriEs, tel ectri cal eariergyceartbéturned
off Yandcthessnarescamthen be drawn: down to compress themmassiforrremovalffromithe

body . Thesamounttof ‘depl oyment: or expansion can lbe varied:astthessnareuis rotatedto
determineshowsmuchstissuesisexcised. For example, iif the@pparatusiis placedsnextoithe
tissueqmassito-besexcised, the user- might start rotationally cuttingywiththe;snare:collapsed,

— e T BL NLSCM & RQWIRITINE E RN L %) v§..,, LETE RN S LW ]

gradually. deploying,the.snare.as it is rotated to {80 degrees, and;then gradually,coll apsejthe
snare.asit rotates.through, the final; 180 degrees of rotation.to achieve cutting.only,around

DAL QS TUTARS v v ied WS £0UG Lt sntutoll v3 I SUL ¥ T LVTE I TR TV L=l St N S TV VT

i

the mass. Alternately, i if~the apparatus was placed in the center of the mass, the snare could

W MASS.  maovuenaty, 1 appoiares WES poavaa HY IS CEIIET OF the Frrcemy, 'tHe snare coma

be deployed to a specific size as it is rotated through 360 degrees to cut around the mass.
be ucp.mycd {0 8 spovia $128 a8 1018 roated vavugs 20U uoioes 10 Cut around the mass.

[0057] Electrical cutting or mechanical cutting may be utilized.in any of the variations
juuy /| Electrical cutung or mechanical cutung may be utihzed in any of the vanattons
described herein. A cutter may be energized to cut tissue. Optionally, a cutter may include
described herein. A cufter may be engrgized to cut tissue. Uptionally, a cutter may mclude

a sharp edge or may utilize ultrasound to cut tissue. In certain variations, ultracision or a

a sharp edee or mav ufilize .leit:reac?ound to.cut tis\?_m in cerﬁain variations. ngracisien.or a
rotary ultracision may be utilized to cut tissue. For example, an ultrasonically rotating

rotarv sdfoacision may be vtiized fo oot tiewwes For example, ao ultracnnically romtine, .
cUttér-which may rOtate in small degree interval s 1o Creatd a‘cutting action n\1‘ay e utilized.

[OBB8T VMR ABE thEVaiTations desehbad heram M iise For Gtihg B Bk §hg s in
afffegion of thedoay, ‘g Athes iR Hivier hSF braiiiavi aar Olis 4HBss Pointss il Zing® 1©
mifialy1invas vedhogel stitgér techiiigues rain via various access points, utilizing
[o059natly Allspublications, patentyapplications, patents, and other references mentioned
hereintére incorporatedtby:referenceyinithei reentirety wT aitheextentetheresissarconflicteih a
meaningrof iaterm,zorcotherwise,the preserit applicationwill .control.1Althoughivariations

meaning of a term, or otherwise, the present application will control. Although variations

14



WO 2012/158553 PCT/US2012/037614

of the foregoing invention has been described in some detail by way of Hlustration and
of thexforegoi ngrinvention:ihas-been;described;in someldetail-by;way;ofillustration:and

example,for purposes;of .clarity of junderstanding,ritiwillybe readilyapparent tosthose:of ;

ordinary kil dnytheartin,light.of the;teachings, of thisqnvention. that certain.changes and

,,,,,,,,, l&l. el [N !-R‘lll:n:‘ ANIEER LRI déil‘l. ES S
mosifications may be made thereto without departing,from the spirit or.scope;of he

appended claims. .It is also contemplated that combinations_of the above described
virsrua e aS IS VENHDRONS U7 cusnvuaaiiuase U 10 SpeLinge db}}eu 1y OF LY duove uesyl ujed

embodiments/variations or combinations of the specific aspects of the above described
empOomMenis vanations are wihin the sCope o1 uns wsdinw e,

embodiments/variations . are within the scope of this disclosure. . .
{060 Lach of the indrvidual varauons deseribed and itlustrated hevein has discrete
[0060] Each of the individual variations described and illustrated herein has discrete
components and featuwres which may be readily separated from or combined with the
components and features which may be readily separated from or combined with the
features of any ?f he giher variations, N o'ipcaﬁans may be made to adant a particular
features of any of the other variations. Modifications may be made to adapt & particular

sitnation swterial comnosition of magier. process, process ack s or stends i to the
situation, material, ‘composition of Matter; Process; process act(sS or sep(s) to the

objective(s),"spint i SHE & the Brasght invention,

(0061 Mehcdsrasited nerain May be carriad Bt in4hy Grder Bf the' facitedrsiaits
whichhi&l ogically’possible,- a8 wall a8 the recited order dfavatits. Triirthermore wherea
rangexof fval Uessigsprovided;. &vary intervening value betweentthettpperzandi ower ili mi t6f
thatrangezanddanyyother: statedi or intervening value inthat statedrangetisiencompassed
withinithesinvention.. Also,,any optional feature of theiinventivewariations:describedimay
begset:iforthiandiclaimediindependently, or in combination -withzany.one:or-more:of jthe

Pty vt

[0062];  Allyexisting, subject, matter. mentioned herein (e.g., jpublications, patents, ,patent

SEBALLL FOw LR LIV 2 W 28T

applications andyhardware), ig incorporated by reference Nerein;in;its,entirety except insofar

as the subject matter may conflict with that of the present .invention (in which case what is
as e Duu‘;\.t.:t MRAULT oy CORTHCT WITA 1A O TE prvovard IVERTON {fa WHICH Ca5e winat 18

present herein shall prevail). The referenced items are provided solely for their disclosure
jroscnl Berem shail provasiz L Re reierenced Hems 8¢ puviury Suiory for they dIsciosare

prior to the filing date of the present application. Nothing herein isto be construed as an
prior to the nung date of the presemt appucauon. Nowmmg herein s to be construed as an
admission that the present invention is not entitled to antedate such material by virtue of
admission that the present invention i3 not entitled to antedate such material by virtue of
prior invention.
DECE nventicn. . . . -
[6663] hef’erence to asingular item, includes the possibility that there are plural of the

0631 Reference 1o g sinoalar tem, inehades the nossihility that there ares nhoral of the
&items present  More specnllcal v, | Used herein and in the appended daims, the -

sgUar Forme St an Py d Bnd he™ TRalloe plir Teferenta nT st he etk clearly
dictatestotherwiss.” T4 further noted that the'aams mbyneraraited ekl ude iy clearty
opticnals élemant 3¢A Stsiich T this Sereridnt 1drtended s sirdradiantacadent basisfor use of
suchtexclusivetterminology. 88" solély," " only" tand:thelikevihiconnectioniwithithesr use of
recitationiof ‘claimielements, cor usecdf & "negative” limitation. ¢ Unless«definedtotherwise,

recitation of claim elements, or use of a “negative” lumitation. Unless defined otherwise,
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all technical and scientific terms used herein have the same meaning as commonly
alstechnical andsscientificitermsiused: herein: haveithe samermeaningtasicommonly
understood by;one;of ordinary,skill imtheart to whichithisiinvention,belongs.icutar forms
[0064] 41, +.This disclosure,isnot,intended tggbe}I imited,to.t €,Scope  of the particular forms

AL LN S R S E XA PR L LA VLY 2N A AL R BELELE AT SESL VY R L I 2:F

set_forth, but is.intended.to.cover . aternatives, modifications, anoLI‘ pquival ents; of the,,}n er

¥ st i UGSV AT o Tl .l‘ulll]u.‘a) IR ) S R ity g R | ADTH L

variations described herein. Further, the scopel,of the disclosure fully encompasses_other
YAartduions gy Hlﬁ}‘ bt‘»(x(}“}e v viigrad {lx\; v B PLIREE 10D UIEES HYE I3 v oo ¥ o vasir wsraw e HITES

variations that may become obv ious to those skilled in the art in view.of this disclosure.
e scope of lux present mvention 15 imuted onry Oy the appended Clamms,

The scope of the present invention is limited only by the appended claims,
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CLAIMS
We clanm: CLAIMS
We claiMiparatus for excising a target tissue mass from a subject comprising:
1 An apparatus,for;excising, gjtarget, tissue.mass from g.subject comprising:, gpening is

dnane or]gqt‘e,,{i nstrument havi n‘gsgg‘gpegi ng at jtsdistal,end, wherein the opening is

L AR ¥ TR T L T S S Lo gant,
ivi reating, a.first,port nd port; . .
divi ddeig zRXL%Lﬁ'?E“ﬂaEP?Lg;@a msﬁﬁo“(ﬁnlé?m .%%'Lg:'gggt}xe snare having a first

an actuatable snare coupled to the elongate instrument, the snare.having a first
POTTIGN eX1En¢ing Wom v tad POIT &uu r deuullQ POTTIOR EXIGIANTY fions e second

portion extending from the first port and a second portion extending from the second
POLL, WoRiein e ST 18 Cem‘}gui't:d to cut Ussue, ana
port, wherein the snare is configured to cut tissue; and
wherein the septum is congigured to support the snare.
wherein the septum is configured to support the snare.

Celatm ] wheredn the fe!]nn_t:mt'e instriment mchdes g }‘}Txihﬁ?
exil

2. _The apparatus gf ¢ s
20T e“aﬁp‘araff‘us‘o} clam’ 1’ wherein the elongate instrument includes a e

aravimg] narting 1o fsailitats navtostinn of the elnsaste natrnmesar thromoh the anatonmv of
prOXImaIﬂportlon'}tg)faC”Itate na\/lgatlon 8F the Ong’afe ]l nstrumenttt rOUghY the anatomy I)f

ot .{-.i.a.»-
a‘subject

33. Thesapparatissoficlaim 167 2; wherein the share iis wrapped with?sconductiverwire
whi chtprovidessconcentrated! points of electron density ontthessmarettoscutttissue.

44 Thesapparatussas;claimed; in any: one of the preceding .claims, ifurther.comprising,a
protrusiongextending, fromya distal; turn in the snare, wherein theyprotrusionis;configured to

LEILI

pierce,orcut through,tissue.

5. The apparatus as claimed,in any one of the preceding claims, wherein the.distal end of
20K apparaaul 38 Crauned 1 ey ONC O IR pawenarsasg VL, WHRETSINR the dist enut o1

the elongate instrument includes a rigid septum which provides rotational support to.the
106 wiongad INSHUMent MOCiudes a ugse sopuun WHICH proviuos TOLANUONAL Suppn O the

snare such that the snare may be rotated without collapsing on itself.
snare such that the snare may be rotated without cotapsing on iiself.

6. Theapparatus as claimed in any one of the preceding claims, wherein the snare is

6. The ezg) aratus ag claimed iﬂ.an\ééme of the preceding claims, wherein the snare is
configured to expand once positioned next to a'target tissue and to rotate in order to cut a

eontiogmed to sxnand nnes nositioer%f’r} next {o a target tssue and to rotate m order 10 cut a
section of tissue encasing’the target tissue mass.” ~

section of tissue encasing the target tissue mass.

7. The apparatus as claimed in any one of the preceding claims, wherein the snare is

configuirePt €l lapsearoiind B civsection BrissietdRolch e tissiiesfortremoval. 1S
configured to collapse around a cut section of tissue to hold the tissue for removal.

8. The apparatus as claimed in any one of the preceding claims, further comprising an

imaging: mechanismsforsguiding orstrackingitherapparatus:laims, further comprising an

mmagmyg mechamsm for guiding or tracking the apparatus.
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9. The apparatus as claimed 1 any one of the preceding claims, wherein the elongate
9ins I he-apparatusias.claimed.inany,one;of theypreceding;claims,whereinjthe elongate
instrument,includes g;flexible,proximal jportion o, facilitate navigation.of the elongate,

instrument through theanatomy of a subject and arigid distal portion to provide torsional

Si&;iult\\_-‘ Ik Nenm g pe v v

rigidity or support to the snare.

{01 The apparatus as claimed 1o any one of the preceding claims, wherein the snare is a

10, The apparatus as claimed in any one of the preceding.clams, wherein the snare is a
rivbon suci wat £ provides torsiena! rigidity 1 we auection of rotation.

ribbon such that it provides torsional rigidity in the direction of rotation.

t1._The apparatus as claimed in any one 0? tﬂe nrec%%ina claims, wherein the snare
11. The apparatus as claimed in any one of the preceding claims, wherein the snare

camnrites g lnop ora nm':'tiél] I,
comprises a loop or a partia loop.

152 A’ mehot ot ek S ngr & (Agal tissiie Mass from A subjact, themetiod camprising:
abivancingtditel ongate insirument having ah Spenifigitifsdisfal sendintote subj ect;
advancingzasitare fromt the distal end of the elongate tinstrument,s\whereintheanere
is:configuredittrcutttissue;:

positioning:thezsnare: near-the target tissue mass;

actuating;the:snare:to, cut: g section of tissue encapsulating itheytarget; tissue;mass,
andy

POt

\)\,«'\~Ll\1.{1 \)1 IR PCAR AR XS TR S XA e LEILLDD

removing,the.cut,section, of tissue and the target {isse,massencapsul ated, therein
from. the,subject..

EXLRIT £ U ¥ YT-Ou v AR

13, The method of claim 12, wherein actuating the snare comprises rotating the snare
13, {he meihod of clamm 4, WhETE avwaung e SNATe cunynnex Ffouay e snare

around the target tissue mass.
around the marget tssue mass.

14. The method of claim 12, wherein actuating the snare comprises expanding the snare to
M.C‘ lﬂthﬁ &Jgegmd of claim 12, whereln actuating the snare comprises expanding the snare to

cut tissue,

15. The method of claim 12, wherein the snare is positioned in healthy tissue adjacent the
15 fertissis b iherain thesdndhe i expanded andvotaedr ttrormsiedtarotind the
taPGeE S T aridh ol Iapsad e completerthielctit tieréby créafing et sacti onts
healthytti ssuerwhichifully lencasesrthertarges tissuernisisseby creating a cut section of

healthy tissue which fully encases the target tissue mass.
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16. The method of claim 12, further comprising closing the snare around the cut section of
16. Thesmethod of :claimg 12,«further comprisingclosingthe;snare.around the;cutssection of
ti vs‘s*ggf-'gggbget_hagghglgjgrq,ngl ds;the cut section of tissue and the target tissue mass
encapsulated therein for removal.

17. The method of claim 12, wherein the cut section of tissue and the {arget tissue mass

17. The. method of .claim 12, wherein,the cut section of tissue andithe target tissue mass
GHLK})&@U!E&&G ih{:‘lﬁlu LS Alﬂll.i(ﬂ-‘t‘-{i oy ltﬂl\ldbu;lg e sHdre oo ii)@ ‘:.‘»Lm&mti IMsTTUnen

encapsulated therein are removed by retracting the snare into the elongate instrument.

18, The method of claim 12, where the cut section of tissue is captured by collapsing the
18. The method of claim 12, where the cut section of tissue is captured by collapsing the
saave around the cut section of tissue gnd extracting the cut secton or yssue by
snare around the cut section of tissue and extracting the cut section of tissue by
removing the spare from sx%).;eute
removing the snare from subject.

O The mashn Cndgrevy 17 sehoead sogpare eyde g el thranoh freene f \ Avanecad
18 Thetmahod S dam 13- wharan the SRAFS SIS A it Throtigh traiesid S daanced
Firmawr h::\ i P .‘1\_;)1;\(‘\"1)(‘)“5\»)1 ks _;\v\» ey mr\ai&g‘ram - e on ';pmma.n 3 +
fromtheedl Ongate indrimment and info position Haxt Yo the'iargddtt ssiePrass

20.)Thesmethodloftclaim: 12, further comprising delivering @sseal antttossealctiitiai rway s'or
blooddvessels..

21.; Theimethodioficlaim, 12, further-comprising applying :suctionsthroughtthe:€l ongate
ingtrument te,compress; or. draw: down the cut section of tisuesfor,remaval.

Zg.gThe methodof claim, 12, wherein the share _Sigpositioned -inLheaIthytti ssue.next tosthe

L LR presiund U Uiaanl d, wobius 08 S 1 ol caev e HE Lol 7 BRB0E RO W the

| , healthy tissue encasing,the target
ne cuf secuon 01 ussue CAZELREIL AN 1:\,-{(Lut_}' fissue Lanvaorngg 1€ Thas fan

F

target tissue and.the cut section of .tissue comprises
raret Lissue and

tIssue mass.
UI5SUE TASS.

23. The method of claim 12, wherein the target tissue mass is a lung tumor.

23, The method of claun 12, wherein the target tissue mass s a lung tumor.

24. The method of claim 12, wherein the snare is advanced through an opening through an

24 The ”w%ﬂd[ of clann 17 whergin the snare i3 elfi\-:emcaﬁ th m‘imh A1 opening through an
airway wall t0 access the target tissue'mass or tumor in the lung.

airway wall to access the target tissue mass or tumor in the fung.

25. The method of claim 12, wherein the snare is configured to collapse around the cut
25 Sdionahiissiedsholdthetissie Yor removalonfigured to colfapse around the cut

section of tissue to hold the tissue for removal,
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Figars 2
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Figure 3A
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Figure 5B
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Figure 88

Figure 88
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