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trodes, e.g., a first electrode and a second electrode, to or near a target tissue in a subject.
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ing heat to desiccate or ablate a target tissue.
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METHODS AND DEVICES FOR ABLATION OF TISSUE

CROSS-REFERENCE TO RELATED APPLICATIONS
{0001} The present application claims priovity to ULS. Provisional Application
Serial No. 61/486.200 filed May 13, 2011 and U.S. Provisional Application Number
61/485,621 fited May 13, 2011; and 15 a continuation-in-part of ULS. Apphcation Number
13/107,720 filed May 13, 2011 and U.S. Application Number 13/107,739 filed May 13,

2011, the contents of each of which are mcorporated herein by reference m thewr entirety.

0002] This application is directed to methods and devices for ablating tissue. The

procedures described herein may be performed in vanous regions of the body.

BACKGROUND

{0003] Procedures have involved the insertion of an electrode directly into tumors, with
a ground electrode positioned elsewhere on a patient or utilizing a bipolar electrode array.
RF is sent through the electrode to generate heat i the twmor tn an attempt to kill the
tumor. The problem with these procedures 1s that generating heat around an electrode
within a tumor may cause the tumor to desiccate. This increases impedance within the
tumor and reduces current flow such that there isn't enough current flow to heat through
and destroy the entire tumor. Multiple electrodes have been inserted into a tumor and the
electrodes have been multiplexed in an attempt to energize each electrode and generate
heat, however, this has shown to be complex and not very effective.

[0004]  Therefore, there remains a need for a more effective and efficient apparatus and

method for ablating tssue in a mimmally invastve manner.

SUMMARY

0005] Various apparatus and methods for ablating tissue are described therein,
{0006 In certain vartations, a method for ablating tissue may inchude one or more of
the foltowing steps. One or more electrodes, e.g., a first electrode and a second electrode,

may be advanced o or near a target tissue i a subject. The electrodes may be energized
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such that the electrodes create a plasma are. The plasma arc generates heat which
desaccates or ablates the target tissoe.

{0007]  An apparatus for ablating tissue may include an elongate instrament, e.g., a
tube or rod. One or more electrodes, e g, a first electrode and a second electrode, may be
positioned in the elongate instrument, e.g., within channels, lumensor bores n the elongate
instrument.  The electrodes mayv be energized such that the electrodes create a plasma are
for generating heat 1o desiccate or ablate a target tissue.

{0008] o certain variations, varicus ablation methods and apparatus described herein
may be guided to or near a target tissue OF MAY ACCess & target tissue or tumor by being
advanced into and through an airway, through an opening or extra-anatomic opening
created in an aivway wall and to or near the target tissue or tumor bevond, at, ouvtside or
near the created opening. In other variations, the methods and apparatus described herein
may be utilized to perform ablation procedures in various regions of the body utilizing
various access techniques.

{0009}  This application is also related to the following applications 61/485,621, filed
on May 13, 2001 13/167.720, filed on May 13, 2011; 137107759, filed on May 13, 2011;
61/563,369 filed November 23, 2011; 11/538,950 filed October 5, 2006; 12/939 968 filed
November 4, 2010; 12/939 961 filed November 4, 2016; 12/939 936 filed November 4,
2010 and the patent application filed on the same day as the present application and titled
“METHODS AND DEVICES FOR EXCISION OF TISSUE™ and wentified by attorney
docket number BRON-N-E029.01-US; the contents of each of which are incorporated

herein by reference in their entirety.

BRIEF DESCRIPTION OF THE DRAWINGS
{0010}  Figure { lustrates a variation of an apparatus for ablating tissue.
{0011} Figure 2 iltustrates a cross section of a variation of an elongate instrument of

an apparatus for ablating tissue.

DETAILED DESCRIPTION

10012} Various apparatus and methods for ablating tissue i a subject
are deseribed heremn. Ablation may be performed on various types of tissues i various
regions of the body, including, e.g., the lung. Various types of tissue mav be ablated,

mchuding, e.g., diseased tissue or tumors. In certain vanations, ablation may be performed

| )
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on blood vessels supplying blood to a tumaor or other diseased or cancerous tissue. In
certain variations, the procedures described herein may be performed through an opening,
port or channet through an airway wall.

{0013]  An apparatus for ablating tissue may include a heat sonrce. The heat source
may generate heat or heated steam to ablate a target tissue. A method for ablating tissue
mav inchude advancing a heat source to, near or in the proximity of a target tissne. The
heat source may be lett in position, next to or inside the target tissue where the heat source
generates heat which desiccates, ablates, chars, vaporizes, and/or destroys the target tissue.
{0014] Vartous heat sources may be utilized to ablate tissue. In one variation, an
apparatus for ablating tissue may include one or more electrodes. For example, on
apparatus may inchude two electrodes. The distal ends ot the electrodes may be spaced
apart such that when the electrodes are energized, a plasma or a plasma arc may be formed
across the gap or space between the electrodes, creating or generating heat or steam for
ablating tissue. The electrodes may be energized to generate heat to desiceate or kill target
tissue andior the blood vessels supplying blood to such tissue. The electrodes mav be
positioned within or may extend from an elongate instrument, such as a tube, shaft or other
device.

[0015] Figure 1 shows one variation of an apparatus for ablatng tissue.

The apparatus may include an elongate instrument 10, 2.g., a rod, tube shaft or sheath. The
elongate instrament 10 may include one or more lumens, bores or channels. For example,
the elongate nstrument 10 may include a first chanpel 12 and a second channel 13 for
holding or enclosing one more electrodes {e.g., as shown in Figure 2). A first electrode 14
may be positioned mn the first channel 12 and a second elecirode 15 may be positioned 1
the secoud channel 13. The distal ends (or other portion) of the first and second electrodes
4, 1S may be spaced apart such that when the electrodes are energized an electnical arc,
plasma (ionized gas), or a plasma arc 18 may be formed between the electrodes, across the
gap or space between the electrodes, creating or generating heat for ablating, desiceating,
andfor killing tissue. The heat or plasma may create temperatures ranging from about 1000
to about 6000 degrees C or about 1500 to about 2000 degrees €. A heated steam may be
created between the elecirodes and the heated steam may coil, flow, expand or spread out
and ablate and kill the target tissue. The electrodes or wires may be connected to a
generator (e.g., a radiofrequency (RF) generator) as a source of energy, e.g., high frequency
energy or electricity. The plasma or plasma arc may be bright.

{0016] As shown 1n Figure 1, second electrode 15 may extend along a longitudinal
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axis of the elongate instrument 10, Second electrode 15 may also include an arc 16 or turn,
positioned at the distal end of the elongate mstrument 10, The are 16 may extend mto a
cap 17 or tip of the elongate instrument 10. The cap 17 or tip may be powmnted or cone
shaped and may include a conductive material. The energized second electrode 15 may
transmit energy, e.g., heat or electrical current, through the conductive cap 17, to create a
cutter or cutting element. For example, the energized conductive cap 17 may be used to cut
or create an opening through an airway wall andf/or to cut through parenchvma or lung
tissue when the conductive cap 17 is advanced through an airway wall and/or into
parenchyma or lung tissue 10 access 4 target tissue.,  Optionally, at least a portion of second
electrode 15 may extend into a first channel 12 as well.

{0017} The elongate instrument 10 may be in the form of a tube or cvlinder made

from glass, quartz, ceramic, or sumnilar matenial or any miaterial having a bigh melting poiat,
able to withstand high temperatures. The tube or cylinder may include one or more
channels, lumens or bores. One or more electrodes or wires may be positioned in the
channels, lnmens or bores of the tube or ovlinder or otherwise within the elongate
mstrument. The electrodes may include a vartety of matenals. For example, tungsten,
molybdenum, carbon, stainless steel or any other matenials having sumilar properties or
materials having a high melting point. The electrodes may have a variety of shapes or
configurations, ¢.¢., having straight or carved portions. The electrodes may be positioned
in a channel that is either open to air or sealed. If sealed, the channel could be in a vacoum
or filled with an inert gas. Altemnatively, the channel may be melted arcund the electrodes,
leaving no space at all.  In certain variations, an elongate nstrument, a tbe or cvlinder
may encapsulate the electrodes and trap any released vapor or gas emitted from the
electrodes, .2, tungsten vapor, to prevent ot reduce the emission of vapor or gas into a
patient’s body.  In certain variations, an elongate mstrument may be with or without
channels.

{0018} The apparatus or electrodes for ablating tissue may be monopolar or bipolar.
For example, in certain variations, a ground plate or ground electrode may be utilized. The
electrodes or wires may be affixed or melted to the elongate mstrument to prevent the
electrode wires from moving within the elongate instrument. For example, a laser welder
may be used to adnunister heat through a glass tube to melt the electrodes or wires to the
glass tube.

{0019} In certain variations, an apparatus for ablating tissue may include one or more
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electrodes or conductive wires or elements for generating heat between the electrades or
wires, and/or creating plasma or a plasma are between the electrodes, to heat and ablate
tissue. The electrodes or wires may or may not be encapsulated or positioned within an
elongate instrument, e.g¢.. a tube or cvlinder. In certain variations, the electrodes may
extend outside of an elongate instrument to form plasma or otherwise generate heat outside
of the elongate instrument. Optionally, the ends of electrodes utilized herein may be
melted or shaped to provide an anode or cathode configuration. For this, each tip must be
electrified and there may be no grounding plate. The grounding plate could be utilized for
cutting a tract or path if the conductive wire or ¢lement most distal 15 one electrode and the
grounding plate is the other electrode.

{00206} In one variation, a method for ablating a target tissue, e.g., a tumor, (lung or
other), tissue surrounding a tunor, or blood vessels supplying blood to 8 tumor, may
include one or more of the following steps. The elongate instrument may be navigated
within the subject. For example. i the lung, the elongate mstrument may be advanced
within a lumen of an airway in the lung. The elongate instrument may be advanced to, near
or in proximity to the target tissue. One or move electrodes positioned within the elongate
mstrument may be energized and may transmit energy, e.8., heat or electrical current,
through a conductive distal portion or cap of the ¢longate nstrument, providing a cutting or
piercing member or tip for cutting or piercing through tissue. For example, for procedures
in the hung, the energized distal portion or cap may be advanced through an aivway wall,
creating an opening or port throngh the airway wall and/or through or into the parenchyma
or lung tissue. Alternately, a non-energy based tunneling device, such as a blunt dissection
probe navigation and access system as described below and tn US. Pat. Applications: US.
Pat. Apphications: 61/485,621, filed on May 13, 2011; 13/107,720, filed on May 13, 2011;
137107759, filed on May 13, 2011; and 617563 369 filed November 23, 2011, the contents
of each of which are incorporated herein by reference in their entirety, may be emploved to
create the opening in the airway wall and/or the tunpel to access the target tissue.

0021} The elongate instrument and electrodes positioned therein may be advanced
next to or near the target tissue or tumor or into the target tissue or tumor. The electrodes
are energized {e.g., an electrical current fows through the electrode) such that a plasma or
plasma arc is created between the electrodes. The electrodes andior the plasma may
generate heat to desiccate and kill the target tissue, e.g., the tumor or the blood vessels
surrounding a target tissue or tumor, thereby cutting off the blood supply to the tumor.

Ablation may be performed around the tumor to cut off its blood supply, e.g., i a couple of

4
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places around the tumor or all around the tumor. A crater may be ablated around the target
tissue or tummor to kill the target tissue. A heated steam may be created between the
electrodes and the heated stean may coil or spread out and ablate and kil the target tissue.
The elongate mstrument and energized electrodes are allowed to remain in place within or
near the target tissue for a certain tune mterval or until ablation of the target tissue s
achieved. Indeed, the elongate instrument and electrodes may be positioned in or near the
target tissue for an amount of thme sufficient to allow heat to radiate from the electrodes
and/or plasma arc, and through the tissue to desiccate, ablate vaporize andfor kill the target
tissue. Radiation of heat through the target tissue may timprove or increase as the tissue
desiccates.

{0022} In one variation, the plasma arc may remain activated and may deliver heat

to the target tissue for about © to § nunutes. In certain variations, the plasma are between
the electrodes may generate heat until the electrodes are burned off and the plasma arc
dissipates. The apparatus may then be disposed. In certain variations, the electiicity
provided 1o the electrodes may be pulsed to avoid burning off the electrodes or to cool the
electrodes such that the electrodes may last for a longer duration. In certain vanations a
fluid or gas may be circulated, e.g., on, in or around the elongate instrument, to provide
active cooling of the electrodes.

[0023]  Various imaging technologies (e.g. MRI, CT, PET, flnoroscopy, etc) may be
utihized

to monitor the shrinkage of a tumor or target tissue as the tumor or other target tissne or the
blood vessels supplying blood to the tumor are ablated using the apparatus and/or methods
described berein. Alternatively, the light generated by the electrodes and/or the plasma or
plasma arc may provide feedback, e.g. rapid feedback, regarding the location of the
apparatus or the electrodes and plasma are in the patient, e.g., when using visualization
technotogy. The light may also be visible through the patient’s skin, ¢.g., through the chest
wall when the apparatus is positioned in the lung, allowing for localization of the apparatus
by transillumination or direct visualization feedback.

{6024) In certain varations, the apparatos and methods deseribed herein may be
utifized i a region of the patient’s body where ong or more or multiple tumors are present.
For example, tamors present in an upper lobe, lower lobe, and/or night or left side of a Tang
may be ablated using the apparatus and methods described herein. The apparatus may be
advanced into tissue of a lung via an opening created through an airway wall, where the

apparatus may be used to ablate multiple tumors andfor their corresponding blood vessels
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while the apparatus i3 positioned within the lung. The tumors or aodules may each be
ablated, cooked or killed, e.g., in seconds to a munute or minutes, allowing multiple tumors
or nodules to be ablated in a relatively short period of time. The apparatus and methods
described herein may be used for performing ablation in various regions of a patient’s
body, e.g., the lung, liver, andfor bram.
{0025] The energized electrodes or the plasma may create a vapor, .., a fungsten
apor when tungsten electrodes are ntihzed. Various devices for encapsulating the vapor
such that the vapor 1s not released into a patient’s body are provided. As described supra,
the electrodes and plasma may be encapsulated within an elongate instrument, e.g., g glass
tube {quartz glass or regular glass), which has a space for capturing the tungsten vapor.
The glass tube may have dual channels in which electrodes may be positioned. The vapor
may be captured witlun a channel and/or in a separate space or pocket within the elongate
mstrument or glass tube.
{0026} In one variation, a glass tube is provided for encapsulating one or more
electrodes or microelectrodes. The glass tube may have a diameter ranging from about 1.0
to about 2.0 mithimeters, e.g., about T4 millimeters. The glass tube includes one or more
channels or bores having a diameter similar in size or slightly larger than the size of the
electrode or wire {e.g., tungsten) to be positioned therem and an outside diameter having a
size sufficient to allow the apparatus to be fed down the working channel of commaon
endoscopes or bronchoscopes.
10027] In one variation, a method for creating a dual channel glass {or similar
material) tube for encapsulating energized tungsten electrodes and the resulting tungsten
vapor includes one or more of the following steps. A glass tube is heated such that the
glass mav melt around one or more tungsten electrodes. A balloon (e.¢., a nylon balloon)
may be positioned between the electrodes, and may remain i between the electrodes as the
glass is melted around the electrodes and the balloon, creating a bubble between the
electrodes. Once the melting is complete and the tube having tungsten electrodes secured
therein is complete, the electrodes may be energized or activated, burning away the balloon
which leaves a space between the electrodes that was previously occupied by the balloon.
The energized electrodes create a plasma or plasima arc across that space. The glass tube
surrounds, encapsulates or encloses the electrodes and the plasma arc and may capture any
released gasses or vapor, e.g., tungsten vapor. Tubes for encapsalated other types of
electrodes and their resnlting vapor may also be created in accordance with the above

manner.

"
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{0028]  Electrodes encapsulated or enclosed in a glass tube or other elongate
mstrument may not oxidize or may experience minimal oxidation, allowing the electrodes
to remain energized and/or burn for an extended amount of time, avoiding a rapid bun off.
The encapsulated electrodes have strong conduction and generate heat sufficient for
ablating tissue. Over time, the heat may melt the tube, and once the tube is melted around
and‘or between the electrodes to a point where the plasma arc and/or electrical arc andior

generated, the apparatus may be disposed. In other

fany

heat or heated steam is no longer
variations, an elongate instrument or glass tube may be reusable where the electrodes may
be replaced after use with new electrodes.

{0029} In another variation, & tungsten wire may be bonded to molybdenum either
mechanmically or by laser welding and a glass tube may be melted and/or bonded 10

the molybdenum for a stronger or improved bonding or connection between the glass and
the electrodes. Duning melting of the glass, air/inert gas can be blown into the center of the
glass tube or the formed pocket may later be filled with argon or other material. The
tungsten can also be released, marking the area with a radio-opaque and MRI visible
material.

{0030] o any of the above vanations, a nose cone or cap of various configurations

or pointed tip may be fused or attached to the distal end of the elongate instrument over an
electrode. This provides a cover or distal end to the apparatus or elongate instrament,
which may have a variety of shapes or configurations depending on the particular use. The
cap may conduct energy (e.g., electricity or heat) and act as a piercing member or cutter.
Alernatively or in addition, the cap may have sharpened or pointed end to allow for
mechanical piercing or cutting.

{0031} In certain vartations, glass utilized w any of the apparatus described herein

may be metalilzed by inserting metal particles in the glass. Optionally, a sheath (e.g.. a
metal sheath) may be positioned around a glass tube, which provides a differing profile for
temperature or delivery. For example, a thick metal may maintain a high temperature for a
fonger duration.

{0032) Iy any of the above vartations, a thermocouple of temperature gauge may be
positioned in an elongate instroment, .2, in a channel or bore within the elongate
mstrument. The thermocouple or temperaturs gauge may measure the temperature of the
tissue and provide feedback regarding whether or not the ablation treatment is completed or
not. In certain variations, a table mav be utilized which provides parameters for how long

tissue should be heated based on the size of a tumor or target tissue mass and/or distance of
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the device from the tumor. An MRI signature may also be used to determine the
temperature of the tissue as it is heated.

{0033]  In certamn variations, a reflector may be utidized to direct heat in a certain
direction. For example, a metalized reflector mayv be positioned on one side of the
apparatus such that all of the heat i3 directed to the opposite side of the apparatus. In
certain variations, the elongate instrument may be parabolic and/or radiopaque to facilitate
proper orientation of the elongate instrument and the electrodes during use.

{0034]  The varions ablating apparatus described herein, may be guided or navigated
to the target tissue or tumor andfor the target tissue or tumor may be located using one or
more imaging technologies, such as, x-ray, CT, MR, fluoroscopy

{0035] In certain varations, various ablation methods and apparatus described herein
may be

guided to or may access a target tissye or tumor by being advanced into and through an
airway, through an opening or extra anatomic opening created m an atrway wall and to the
target tissue or tumor bevond, at or near the created opening, where the target tissue is
tocated in the lung, outside the lung or in another avea of the body.

{0036] In certain variations, methods or platforms for accessing target tissues {g.g.,
diseased

tissue, tumors, parenchyma or other tissues or structures) in a lung or other area of the
body, through an opening, extra-anatomic opening or port through the airway wall may be
utifized to access a target tissue with any of the ablation apparatus or methods described
herein. The target tissue may be located outside of the airway in which the opening is
created or beyond the awrway wall, e.g., in the parenchyma of the hing.

{6037} Access to the central atrways may be achieved by using a standard
bronchoscope or

ather scope or elongate instrument. A farget site or point in a larger airway or central
airway or smaller airway may be determined or selected, which may allow a straight or
substantially stratght tunnel, channel or path to be created leading directly to the target
tissue. Once the target site on the airway wall 1s located an opening s created through the
alrway wall at the target site on the wall by advancing a piercing member or negdle to the
target site and through the airway wall at the target site. The created opening may be
dilated with a balloon catheter or other expandable device.

{0038] Once the opening has been dilated, a sheath or other elongate mstrument may

he fed
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through the hele or openmng and into the lung tissne. The sheath may contain a disseeting
catheter and the tp of the dissecting catheter may be sharp to tunnel through tissee or
may be blunt or reunded to allow it to tunnel without perforating blood vessels or other
structures. The tip may tunnel or advance through the lung tissue in a substantially straight
path where turns are minimized or elimmated. Once the sheath and dissecting catheter are
fed to or near the target tissue or tumor, the dissecting catheter may be removed, with the
sheath remaining in position to be used to access the target tissue or tumor and to deliver
any of the various ablation apparatus described herein to or near the target tissue or tumor
to perform ablation. Various imaging techmiques may be atilized to guide the
bronchoscope and piercing member and to guide the sheath, dissecting catheter, and/or
ablation apparatus through the airway to the target site on the airway wall andfor to the
target tissue for removal. Imaging techniques may include fluoroscopy, computed
tomography, positron emission technology, magnetic resonance imaging, or ultrasound.
{0039} In certain varations, the multiple steps of the above procedure, ve., creating an
opening in the airway wall, going through the opening to dilate it andfor extending an
mstrunent or apparatus through the opening to access a target tissue for ablation, may be
performed with a single device or with more than one device. For example, a mulu

purpose device, e.g

=T

, a variation of an ablation apparatus as described herein, may create an
opening with an energized piercing tip, and be advanced through the opening to dilate the
opening and/or access g target tissue to perform ablation. Alternatively, the above
procedure mav be performed with more than one device, e.g., wtilizing separate devices to
create an opening, to dilate the opening andfor access a target tissue via the created opening
with an ablation apparatus {as described heremn) to ablate tissue.

{8040}  The vanous ablation methods or apparatus described herein may also be guided
ar

navigated to or may access a target tissue or tumor using any of the various devices or
methods for creating an extra~anatomic opeming in an airway wall andfor accessing tissue
through an extra~-anatonuic opening through an airway wall as described in the following:
LIS, Pat. Applications: 61/485,621, filed on May 13, 2011, 13/107,720, filed on May 13,
2011 13/107,759, filed on May 13, 2011, 61/563,369 filed November 23, 2011;
117538950 filed October 5, 2006; 12/939,968 filed November 4, 2010; 12/939 961 filed
November 4, 2010, and 12/939,936 filed November 4, 2010; the contenis of each of which
arg incorporated herein by reference in their entirety,

{0041] In certam variations, any of the imaging technologies described above may be

10
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incorporated into an ablation apparatus or may be performed through an elongate
mstrument of the apparatus such that navigation or tracking, issue cutting, and tissue
ablation may be performed by a single device or, alternatively, bymultiple devices provided
via the elongate instrument or other instrument.

{0042} Any of the variations described herein may used for cutting or ablating tissue
in any region of the body, e.g., the lung, liver, or brain via various access points, utilizing
minimally invasive or open surgery technigues,

{0043]  All publications, patent applications, patents, and cther references mentioned
herein are tncorporated by reference in their entivety. To the extent there 1s a conflict in a
meaning of a term, or otherwise, the present application will control. Although variations of
the foregoing invention has been described in some detail by way of ustration and
example for purposes of clarity of understanding, 1t will be readily apparent to those of
ordinary skill in the art in light of the teachings of this invention that certain changes and
modifications may be made thereto without departing from the spirit or scope of the
appended claims. It is also contemplated that combinations of the above described
embodiments/variations or combinations of the specific aspects of the above described
embodiments/variations are within the scope of this disclosure.

{0044] Each of the individual variations described and illustrated heremn has discrete
components and features which may be readily separated from or combined with the
features of any of the other variations. Modifications may be made to adapt a particular
situation, material, composition of matter, process, process act(s) or step(s} to the
objectivels), spirit or scope of the present invention.

0045} Methods recited herein may be carried out in any order of the recited events
which s logically possible, as well as the recited order of events. Furthermore, where a
range of values 1s provided, every intervening value between the upper and lower himit of
that range and any other stated or intervening value in that stated range is encompassed
within the invention. Also, any optional featwre of the inventive variations described may
be set forth and claimed independently, or in combination with any one or more of the
features described herem,

{0046] All existing subject matter mentioned herein {(e.g., publications, patents, patent
applications and hardware) is incorporated by reference herein in its entirety except insofar
as the subject matter may conflict with that of the present vention (in which case what 1s
present heremn shall prevaily. The referenced tters are provided solely for their disclosure

prior to the filing date of the present application. Nothing herein 1s to be construed as an

1
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adnuission that the present invention is not entitled to antedate such material by virtue of
prior mvention.

{0047]  Reference to a singular item, includes the possibility that there are plural of

the same items present. More specifically, as used herein and in the appended claims, the
singular forms “a,” “an,” “said” and “the” mnclude plural referents unless the context clearly
dictates otherwise. It is further noted that the claims may be drafied 1o exclude any
optional element. As such, this statement 15 intended to serve as antecedent basis for use of
such exclusive terminology as “solely,” “only™ and the like in connection with the
recitation of claim elements, or use of a “negative” limitation. 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.

{0048]  This discloswre i3 not mntended to be limited to the scope of the particular

forms set forth, but is intended to cover alternatives, modifications, and equivalents of the
variations described herem. Further, the scope of the disclosure fully encompasses other
variations that may become obvious to those skilled in the art in view of this disclosure.

The scope of the present invention is himited only by the appended claims.
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CLAIMS

We claim:

i

i,)

Loy

&

-
)?.

An apparatus for ablating tissue comprising:
an elongate instrument;
a first electrode and a second electrode positioned in the elongate instrument, wherein

the electrodes are configured to create a plasma arc for generating heat.

The apparatus of claim 1, wherein the elongate instroment comprises a tube having a
first channel and a second chanuel, whevein at least a portion of the first electrode 15
positioned within the first chamnel and at least a portion of the second electrode is

positioned in the second channel

The apparatus of claim 1 or 2, wherein a space is provided between the electrode and a

plasima are is ereated in the space.

The apparatus as claimed 10 any one of the preceding claims, wherein the elongate

instrument i3 configured to encapsulate vapor released from the electrodes.

The apparatus as claimed i any one of the preceding claims, wherein the electrodes are

configured to bum off after a period of time.

The apparatus as claimed in any one of the preceding claims, wherein the electrodes are

made from tungsten or molybdenum.

The apparatus as claimed in any one of the preceding claims, wherein the elongate

mstrument comprises a conductive cap positioned at the distal end of the elongate

mstroment, wherein a portion of an electrode is positioned within the cap, such that the cap

functions as an electrical cutter.

8.

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

imaging mechanism for guiding or tracking the apparatus.

9.

The apparatas as claimed in any one of the preceding claims, wheremn light gensrated
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by the plasma arc provides feedback regarding the localization of the plasma arc m the

paticnt using.

1.

The apparatus as claimed in any one of the preceding claims, wherein the heat or

plasma

mav create temperatures ranging from about 1000 to about 6000 degrees C.

1SN

The apparatus as claimed in any one of the preceding claims, wherein the elongate

mstroment is configured to be advanced through an opening through an airway wall fo

position the plasma arc next to a target tissue or tumor in the lung.

12,

13

14,

{6,

17

A method for ablating tissue, the method comprising:

advancing & first electrode and 3 second electrode to or near @ target tissue i a
subject; and

energizing the electrodes such that the electrodes create a plasma arc, wherein the

plasma arc generates heat which desiccates the target tissue.

The method of claim 12, wherein the plasma arc 1s positioned next to a tumor such that

the heat desiccates or ablates blood vessels supplying blood o the mumor.

The method of claim 12, wherein the plasma arc generates a heated steam which

desiccates and ablates the target tissue.

. The method of claim 12, wherein the first and second electredes are positioned within

an elongate instrument, wherein the elongate instrument comprises an electrical cutting

distal tip for cutting tissue to advance the electrodes to the target tissue.

The method of claim 12, wherein light generated by the plasma arc provides feedback

regarding the localization of the plasma arc in the patient.

. The method of claim 16, wherein the light is visible through the subject’s skin, e.g.,

allowing for focalization of the apparatus.

14
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8. The wethod of claim 12, further comprising, providing imaging to monitor target tissue

shrinkage.

19, The method of claim 12, wherein the first and second electrodes are advanced through

an

opening throngh an airway wall to position the plasma arc next to a target tissue or tumoy

m the lung.

20. The method of claim 12, wheren the heat or plasma may create emperatures ranging

from about 1000 to about 6000 degrees C.
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