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ABLATEON IN THE GASTROINTESTINAL TRACT TO ACHIEVE HEMOSTASIS AND
ERADICATE LESIONS WITH A PROPENSITY FOR BLEEDING

CROSS REFERENCE TO RELATED APPLICATIONS
[801]  This applcation claims priority to US Provisional Application No. 60/958,566, entitled
"Won-Barrett's Mucosal Ablation Disease Targets™ by Utley, Wallace and Gerberding, as filed on July
G, 2607.
{002]  This application mcorporates in entirety conmnonly assigned US Patent Application Ser.
No. 10/370,643 entitled “Method of Treating Abnormal Tissue in the Human Esophagus®, filed on
February 19, 2003, and published as US 2003/0158550 on August 21, 2003, and 1S Patent
Application ser. No. 11/286,444 entitled “Precision Ablating Method®™, filed on November 23, 2005,
and published as U8 2067/01 18106 on May 24, 2007. Further, each of the following commoniy
assigned United States Patent Applications are incorporated herein by reference in its entirety: Patent
Application Ser. No. 10/291,862 titled “Systems and Methods for Treating Obesity and Other
Ciastrointestinal Conditions,” Patent Application Ser. Ne, 10/370,645 titleé “Method of Treating
Abnormal Tissue In The Human Esophagus,” Patent Application Ser. No. 11/286,257 titled
“Precision Ablating Device,” Patent Application Ser, No. 11/275,244 sitled “Auto-Aligning Ablating
Device and Method of Use,” Patent Application Ser. No. 11/286,444 titled “Precision Ablating
Device,” Patent Application Ser. No. 11/420,712 titled “System for Tissue Ablation,” Patent
Application Ser. No. 11420,714 titled “Method for Cryogenic Tissue Ablation,” Patent Application
Ser. No. 11/426,719 titied “Method for Vacuum-Assisted Tissue Ablation,” Patent Application Ser.
Mo, 11/420,722 titled “Method for Tissue Ablation,” Patent Application Ser. No. 11/169,816 fitled
“Surgical Instraments and Techniques for Treating Gastro-Esophageal Reflux Disease.” This
application further incorporates in entirety US Patent Application Ser. No. 12/114,628 of Kelly ef al.
entitled "Method and Apparatus for Gastrointestinal Tract Ablation for Treatment of Obesity", as filed
© on filed May 2, 2008 and US Patent Application Ser, No. 12/143,404, of Wallace ef al,, entitled
"Electrical Means to Normalize Ablational Energy Traustnission to 2 Luminal Tissue Surface of
Waryving Size", as filed on June 20, 2008,
INCORPORATIHON BY REFERENCE
[003]  Alipublications, patents and patent applications mentioned in this specification are herein
incorporated by reference to the same extent as if each mdividual publication, patent or patent
application was specifically and individually indicated to be incorperated by reference.
FIELD OF THE INVENTION
{004]  The present invention relates to endoscopic therapy devices and methods, such as devices

and methods to treat areas of the digestive fract in patients with bleeding conditions of the digestive
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tract, in order to control bleeding {achieve hemostasis) anct/ or eradicate lesions with a propensity for
bleeding.

BACKGROUND OF THE INVENTION
[O0s) Biceding may occur mto the digestive tract lumen fron: blood vessels contained in the
digestive tract wall. Such biceding is abnormal and may be associated with certain disease states and
anatomnical abnormalities. When bieeding occars, i can be an acute emergency, with vomiting of
blood or passage of blood from the rectum. In these cases, urgent endoscopic or surgical irervention
Is often necessary, along with blood ransfusion, 1o avoid patient morbidity and mortality, Examples
include a bleeding varix within the esophagus related to portal hypertension, an exposed bleeding
vessel within a gastric or duodenal ulcer, or an arteriovenous malformation (collection of disorganized
blood vessels) within the bowel that has ruptured.
[G06] Qther bleeding lesions may present with chronie, less severe bleeding thet results in chronic
anemia and the need for serial endoscopic therapentic nderventions to cauterize visible abnormalities.
Such cases often require chronie transfusion therapy, as the endoscopic interventions are not ideal to
permanently halt bleeding. Examples include gastric antral vascular ectasia (GAVE), which is also
known as waterimelon stomach, for the appearance of its characteristic gastric lesions, radiation
induced proctopathy and colopathy, portal hypertensive gastropathy (PHG), angiodysplasia, small
arteripvenous malformations (AVM), and smail bleeding ulcers. The commeon finding in many of
{hese more chronic shnormalities is the presence of bload vessels in the digestive tract wall,
specifically the mucosal and submuscosal layers, that are larger than nonmal, more fragile than normal,
more superficial than normal, tangled, disorganized, and / or exposed to the humen of the digestive
tract and therefore more travmatized than normal by passage of food or stool. Due to these
combinations of features, these vessels tend to bleed into the lumen of the digestive fract o 2 chronic
basis, thereby requiring chronic management.
[007]  Acute bieeding episodes of a magnitude where the patient is vomiting hiood or passing
blood from the rectum and is having cardiovascular effects are usually managed wrgently with
endoscopic or surgical therapy and blood transfusion. Typicaily, these events are associated with a
farge blood vessel that has ruptured and is bleeding profusely into the lumen, These lesions are
visnalized with an endoscope and may be injected with adrenalin to slow the bleeding, then canterized
with & smell probe which is touched directly onto the vessel or may be cauterized with an electrified
stream of a,rg(m. gas. These probes deliver radiofrequency energy that rapidly heats the targeted focal
vessel or tissee, and the blood vessels shrink and stop bleeding. Surgery is reserved for those patients
with life-threatening bleeding that is not amenable to endoscopic therapy.
[Bli8]  Chronic bleeding episudes, wiile causing long-tenm disability and the need for repeat
therapy and transfusion, da not typically require urgent, life-saving intervention. Rather, these lesions

are typically sought after with endoscopic examination when a patient presents with anemia of

6



(74) JP 2014-208303 A 2014.11.

WO 2009/009444 PCT/US2008/669245

unkmown cause. As described above, these lesions are identifiable and targetable with endescopy.
Canterization is the standard therapy, in hopes of permanently eliminating the risk for blesding.
Uinforiunately, in many cases, current techniques of cauterization fail to permanently eradicate these
lesions, and bleeding retums. Factors contributing to unsatisfactory results with cusrently available
cautery methods include the Tact that lesions such as GAVE, radiation induced protopathy and
colopathy, portal hypertensive gastropathy, and angiodysplasias tend to manifest as large, wide-spread
lesions that are not amenable o a cantery technique which uses a small probe o press agaimst the
leston, Even arteriovencus matformations tend to have high flow and farger surface areas, making
them difficult to teeat with small probes. Another likely reason for problesnatic and inconsistent
resuits with conventional cautery methods relates to the presence of blood in the vasculature tissue at
the tims of cautery. Systems and methods, particularly non-surgical approaches or improvements on
conventional cautery technigques would be welcomed in the field of treating sites of acute and chronic
bleeding i the gastrointestinal tract,

SEUMMARY OF THE INVENTION
(6091 To address these and other needs, the present invention provides various embodiments of an
andoscopic device and method to provide a more permanent resolution of prisaarily chronic bleeding
oceurring in the digestive tract and a more permanent eradication of the lesions that lead to such
bleeding, by way of providing a larger ablation surface, compressing the blood vessels prior to
delivery cauterization energy, and controlling the depth of ablation to include the tissue layvers
cantaining the bleeding vessels, To this end, the device includes an endoscopic catheter that is cither
balloon-based, mounted on the end of the endoscope, or passes through a working channel or
accossory channel of an endoscope. The deviee has an elecirical array on af least one surface o
deliver radiofrequency energy or other energy source to the targeted tissue in a manner so that the
depth of ablation s controlled via parameters such as energy density, electrode pattern, power density,
number of applications, and pressure exerted on the tissue, The catheter is supplied with shlation
energy by an energy generator, conmected to the casheter with a cable.
[0016] The method includes using the devices described, along with an existing endoscope for
visualization, to visualize the area of the digestive fract that contains the lesion that is actively
bieading or is causing chronie recurrent bleeding. The device is positioned to come into contact with
the lesion and is then deployed according to the device embodiment so that the blood vessels are
compressed. Ablative energy is then delivered to the device and into the lesion, causing hemnostasis
and eradication of the lesion.
[8011] Compression prior o delivery of coagulation energy halis or reduces blood flow within the
argeted vessols, When energy is then delivered, coaptive coagulation ocours more readily, meaning

that the vessel walls are seaied to themselves. If blood flow was occurring during coagulation, there
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would be a higher failure rate due to the blocd holding the vessels open and he heat sink effeet that
he blood flow provides,
[BO12]  Treatment parameters may be such that 2 uniform level of ablation is achieved in 2]l or part
of the targeted lesion. For example, for superficial lesions, the depth of ablation desired may be the
nycosa of & portion of the rurcosa. For deeper lesions, the depth of ablation may be the deeper
mucosa and all or part of the submucosa. Depth confrol and uniformity of ablation effect are achieved
via features of the device and weatment parameters, including electrode pattern, pressure against the
targeted lesion, energy density, power density, and aumber of applications.
j0013}  Embediments of the invention include a systern and methods of implementing the system
toward a method of freating an area of bleeding in a gastrointestingl tract. The therapeutic method
includes identifving the ares of bleeding; posttioning a therapy device in the gastrointestinal tract
adjacent to a target site within the area of bleeding; pressuring the bleeding area to diminish the
amount of blood within blood vessels m the bleeding area; and applying nos-surgical hemostatic
therapy to a target site in the ares while continuing to pressure the area. In somc embodiments of this
methed the identifving step is performed endoscopically, And in some embodiments, the identifying
step, the positioning step, the pressuring step, and the performing step are conducted during a single
endoseopic procedure. In other embodiments, the method may further inchude inserting an instrimment
having a hemostatic therapy device mounted thereon into the gastrointestinal tract before the
identifying step, and removing the instrument afler the applying step.
{6014]  In soime embodiments of the method, applying the non-surgical hemostatic therapy on the
arget site includes applying energy, such as radiofrequency energy, 1o the farpet site. In various
embodirrents, applying energy (o the target site inclades controliing the delivery of energy across the
tissue surface in the target site. In some smbodiments, applving energy to the target site includes
contrelling the depth of delivery of energy into tissue fayers in the target site. In some embodiments,
applying energy to the target site may include applying energy more than once, and i some
embodiments, applying energy to the target site inciudes applying energy to more than one target site
in the area of bleeding.
[0013F  In some embodiments of the methoed, applylng non-surgical hemostatic therapy on the
target site includes applying cryogenic treatment to the target site. In some smbodiments of applying
cTyogenic treatment, such treatment includes spraying a crvogenie fluid on the target site, and in other
embediments, applying cryogenic treatment includes drawing heat from the target area into o
cryogenic fluid contained in the device

[6016]  Inseme embodiments of the method, the positioning step further includes moving an
ablagion struchere of the device so as to make therapeutic contact with a target site within the area of

bleeding. And in some of these embodiments, moving the ablation structure may isclude any of
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inflating 2 balloon mermber, expanding a deflection member, moving a deflection member, or
expanding an expandable merober.

17 Pressuring the bleeding arep, which ynderties the coaptive aspect of the ablation therapy,
includes a applying pressure to the target area at about 1 psig to about 13 psig, in various
embodiments, the pressure applied is in the range of about 3 psig to about 7 psig, and in particular
emthodiments, the applisd pressure is about 4 psig.

00181 In another aspect of the invention, a method s directed toward ablationaliy-treating a target
site within an area of bleeding in a gastrointestinal tract. Such 2 method may include pressuring the
bleeding arca to diminish the amouant of blood within bleod vessels in the bleeding area, and
delivering radiofrequency energy to z tissue surface within the target area, the tarpst area being a
contiguous radial portion of the gastrointesting] fract, and controlling the delivery of radiofrequency
energy across the tissee stefhce within the target area and into a depth of tissue within the target area.
The area of bleeding may be any of a site of acute bleeding, chronic bleeding, or any site identified as
having a propensity to bleed. More specifically, a site of acute bleeding may include any of a bleeding
varix within the esophagus, an exposed bleeding vessel within a gastric or duodens] sleer, or an
arteriovenous malformation within the bowel. And a site of chronic bleeding may include any of a site
of gastric antral vascular ectasia (GAVE}, radiation induced proctopathy or colopathy, portal
hypertensive gastropathy (PHG), angiodvsplasia, small arteriovenous malformations (AVM), or small
bleeding vlcers.

[601%]  Insome embodiments of the method, controlling the delivery of radiofrequency energy
across the surface and into a depth of tissue within the target arca includes delivering sufficient
radiofrequency energy to achieve ablation in one portion of the tissue target arer and delivering
insufficient radiofrequency energy to ancther portion of the surface to achieve ablation. In some
embodiments of the method, controlling the delivery of radiofrequency en;ergy mnto depth of the tssue
ncludes controlling the delivery of radicfreguency energy in from the tissue surface such that
sullicient energy to achieve ablation is delivered to one or more tissue layers near the surface and
insufficient encrgy is delivered to other deeper layers to achigve ablation,

[0620]  In some embodiments of the method, controlling the delivery of radiofrequency encrgy
across the target arca surface includes configuring the electrede pattern such that some spacing
between glectrodes is sufficiently close to aliow conveyance of sufficient energy to ahlate and other
spacing hetween electrodes is insufficiently close to allow conveyance of sufficient energy to ablate.
In other embodiments of the method, controfling the delivery of radiofrequency energy across the
target ares surface includes operating the electrode pattern such that the energy delivered between
some elecwodes is sufficient 1 ablate and energy sufficient o ablate is not delivered between some
electropdes.
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[0021]  In some embodiments of the method, controlling the delivery of energy commencing at the
nicosal surface and emanating into the organ wall includes ablating soine portion of the blood
vessels within the epithelial laver. In various embodiments of the method, controliing the delivery of
energy comeencing at the mucosal surface and emanating progressively deeper into layers of the
organ wail includes ablating some portion of the blood vessels within the epithelial layer and the
Tamina propria. In still other embodiments, some portion of blood vessels may be ablated in epithelial
layer, the lamina propria, and the muscularis mucosag, or in the epithelial layer, the lanina propris,
the muscolaris mucosae, and the submucosal, or in the epithelial layer, the lamina propria, the
muscularts mucosas, the submucosa, and the muscularis propria. Further, in various embodiments,
controlling the delivery of radiofrequency energy across the tissue surface within the target area and
into the depth of tissue within the target area includes achieving of a partial ablation in tissue layers of
the gastrotnicsiinal tract.

[0022]  In some embodiments of the method, delivering radiofrequency energy is by way of an
electrode pattern configared circumferentially through 360 degrees around the ablation structure. Tn
other exnbodiments, transmitting energy from the ablation structure includes transmitting energy
asymmetrically through the 360 degree circomference such that ablation is focused within an arc of
less that 360 degrees. In other embodiment, delivering radiofrequency energy is by way of an
electrode pattern configured circumferentially through an arc of less than 360 degrees around the
ablation struciure. Regardless of the ablation pattern, in various embodiments, the delivering energy
step may be performed more than once, and at more than one site,

[0023]  In some embodiments, the method fimther includes evaluating the target area at a point in
time after the delivering energy step to determine the status of the area. In various embodiments, the
evaluating step ocoms in close time proximity after the delivery of energy, to evaluate the immediate
post-treatment status of the site. In other embodiments, the evakuating step may cocur at least ene day
after the delivery of energy. '

[0024]  In various embodiments, the method firther includes deriving energy for transmitting from
an energy source that is controlled by a control system. In some of these embodiments, the energy
source is a generator. An in some esebodiments operated by a control system, the method includes
feadback cmtroiﬁng the energy transmission 50 48 to provide any of a specific power, powser density,
energy, energy density, cireuit bnpedance, or Hssue femperature.

{G0Z8]  Some smbodiments of the method of ablationally treating an area of bleeding may fisther
include advansing an ablation structure info the alimentuary canal, the nen-penetating electrode
pattern on the structars, the structure supported on an instrument, positioning the ablation structure
adjacent to the target area, and moving the ablation structure toward the surface of ihe targel areg fo

mike therapeutic contact on the target area prior to delivering energy. The moving step may variously
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nclude any of inflating a balloon mentber, expanding a deflection member, moving a deflection
member, or expanding an expandable member,

[Hi26] T some embodiments of the method of ablationally treating an area of bleeding further
inchude a posttion-locking step following the moving step; and example of which includes developing
suction between the structure and the shlation site. The method, prior to the evaluating step, may
further include evaluating the target area prior to the positioning step to determine the status of the
target area. In other variations of the method, when multiple target areas are being treated, the method
may include the positioning, moving, and transmitiing energy steps to a first farget area, and then
further include the positioning, moving, and transmitting energy steps to another target area without

reroving the ablation stracture fron: the patient,

[6027] Some embodiments of the invention include ablation system for treating a target site within
anarea of bieeding in 2 gastrolutestingl tract, such systom including an electrode pattern inchuding 2
plurality of electrodes, a longitudingl support meraber supporting the electrode patter, a generator
coupled to the plurality of elecirodes, and a computer controller in commmumication with the generator,
the controlier having programming to direct the generator to deliver ensrgy to the plurality of
electrodes, the programming ingluding the abilify to direct delivery of energy to a subset of the
electrodes, the electrodes of the pattern configured such that, when receiving energy from the
generator and in therapeutic contact with a tissue target ares, delivery of energy across the surface of
the target area and info o depth of tissue layers from the Hssue surface s controlled,

0028} Varous emmbodiments of the system may be directed toward treating an area of bleeding
that includes any of g bleeding varix within the esophagus, an exposed bleeding vessel within a gastric
or deodenal uleer, or an erteriovenous malformation within the bowel. Other embodiments may be
directed toward treating an area of area of bleeding includes any of = site of gastric antral vascular
ectasia (GAVE), radiation induced proctopathy or colopathy, purtal hypertensive gastropathy (PHG),
angiodysplasia, smali arteriovenous matformations (AVM), or small bleeding ulcers.

[0029]  The electrode pattern of some embodiments of ablation system for treating a target site
within an area of bleeding in a gastroinfestinal tract has a longitudinal axis that forms a fully
cirenmferential surface orthogonal to its longitudinal axis a5 aligned with a delivery instrument, the
pattern sized for contacting tissue in a target avea within the gastrointestinal fract. In other
embodiments, the electrode pattern foress & pantially circumferentisl surface orthogonal to its
tongitudinal axis, the patters sized for contacting tissue in a target arez within the gasiroinstestingl
act. In various of these latrer embodiments, the electrode patiern sy form an arc of about 90
degrees or about 180 degrees,

[0030] In some embodiments of the ablation system, the clectrode elements are distributed Into 2

pattern such that when the programming directs the generator fo deliver energy to all the electrodes,
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the electrode pattern, when therapeutically contacted o 2 target tissue ares, ablates a portion of tissus
within the target area and does not sblate another portion of tissue within the target area, In other.
embodiments of the abiation system, the programming directs the generator to deliver energy to a
subset of elecirode elements that form a pattern which, when therapeutically vontacted to a target
tissue area, ablates 8 portion of tissue within the target area and does not ablate another portion of
tissue within the target area, I various embodiments of the system, regardless of whether the
electrode pattern is fully activated to deliver a pattern of fractional zblation, or the patiern is partially
activated to deliver a patter of fractional ablation, the system renders tissue that is abiated at least
partially dysfunctiopal, and another portion that is substantially not ablated and accordingly retains its
functionality,

f0031]  Some embodiments of the nvention inchude an ablation system for vascolar Hssue at a
target erea in & gastrointestinal tract of a patient that includes an ablation structure supported by an
instrument, a non-penetrating electrode patiem on the ablation support structure, the electrode pattern
configured to control the delivery of energy to 2 target tissue such that a portion of the surface of the
target area receives sufficient radiofrequency energy to achieve ablation and another portion of the
surface of the target receives insufficient energy to achieve ablation, and means supporied by the
instrument by which to bring the ablation strecture fo nmake therapeutic contact with tissue at the

target arca.

BRIEF DESCRIPTION OF THE DRAWINGS
0321 Figures 1A and 1B provide views of a schematic representation of a cross section ofthe
wall of a portion of the gastrointestinal tract with bleeding blood vessels. Figure 1A shows a portion
of a blood vessel, a arteriole or venmole, with branching captllaries that are located primarily in the
laming propria and the epithelium. Figure 1B shows a portion of a blond vessel, ar arteriole or
venuole, with branching capillaries that are localed primarily in the submucoess and the famioa
propria.
18033}  Figures 24 - 2C provide views of specific examples of conditions that can be a source of
acute or chronic bleeding in the gastrointestinal tract. Figure 2A shows an arteriovenous
mzlfermation (AVM), Figure 2B provides a schematic view of telangiectases, with a grossly dilated
capillary. Figure 2C provides an endoscopic view of the stomach, looking toward the pylorus of a
patient with watermelon stomach lesions characteristic of GAVE.
[0034]  Figure 3 is a flow diagram depicting an overview of the method, wherein an appropriate
site for ablational intervention for the treatment of a site of acute or chronic gastrointestinal fract
bleeding, the level of ablaiional therapy is determined, and a1 least preliminary information is gained
regarding localization, and clinical fudgment is exercised as to which embodiment of the invention is

preferable.
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{0351 Figare 4 is a flow diagram depicting the method after the site of ablation of a site of acuie
or chronic gastrointestinal tract bleeding has been locatized and a choice has been made regarding the
preferred ablational device. The method ncludes an evaluation of the site, including particulars of
]c;ca{iom stage, determination of the mumber of sites, and the dirnensions, The method continues with
insertion of the instrument and ifs movement to the locale of the ablational target tissue, the more
refined movement of the ablational structure that create a therapeutically effective contact, the
ertission of abiational radiation and then post-treatment evaluation.

[0836] Figure 5is a view of an embodiment of an ablative device with a fully circomferential
operating radius,

{8037] Figure 6 is a view of an embodiment of an ablative device with a fully cirewmferential
opersting radius, with a balloon member in an expanded cotfiguration.

[0038]  Figures TA ~ 7C show the electrode patierns of the device of Figure 3,

[0039]  Figures 8A — 8D show electrode pattems that may be used with embodiments of the
ablative device with a fully circumferential operating radiug, or with any device embodiments
described hercin.

[0840]  Figure 9 is a view of the ablation device of the invention with a partially eircumferential
operating radius,

{00411 Figure 10 is an end view of the ablation device embodiment of Figure 9.

{0042]  Figore 11 is an end view of the device of Figure 9 1n an expanded configuration.

[0843] Figures 12, 13, and 14 are end views of the device of Figure 9 in aliernative expanded
configurations,

[0044] TFigure 15 is a visw of the ablation device of the invention in an unexpanded configuration.
{00451 Figure 16 is a view of the sblation device of the mvention m an expanded configuration.
{0046)  Figures 17 and 18 are end views of the device in an expanded configuration.

[0047]  Figure 194 is a view of the ablation device of the invention showing a deflection member
feature.

{06481  Figure 198 is a view of the ablation device of the invention showing an altermative
deflection mensher wherein the device is in an expanded configuration.

[B049]  Figure 20 is a view of device shown in Figure 19B wherein the deflection member is inan
unexpanded configuration.

{00501  Figure 21 is an end view of the device in an vnexpandad configuration,

[0051]  Figure 22 is an end view of the device shown in Figure 21 in an expanded configuration.
[0052]  Figure 23 is a view of the ablation device of the invention showing a pivoting ablation
strucnwe feature,

f0053]  Figure 24 is an iHustration of the ablation device of the invention combined with an

endoscope systen,
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[054]  Figure 25 is a schematic of view of a section through the wall of 3 portion of the
gasirointestinal fract.

{0055]  Figure 26 iz a view of the ablation device of the invention inchiding an elongated sheath
feature, )

[6056]  Figure 27 is a view of the device wherein an elongated sheath feature is optically
fransmissive,

[6G057]  Figure 28 is an enlarged view of the optically transmissive feature of the device.

[B058]  Figure 29 is a cross sectional view of the optically fransmissive sheath featiwe of the device
shown in Figures 27 and 28.

{0059}  Figure 30 is a view of the device including an alternative optically transmissive sheath
feature and an inflation member feature in an expanded configuration,

[0068]  Figure 31 is an dusiration of the ablation device of Figure 30 positioned within an
esophagus.

[0861F  Figure 32 is a view of the ablation device of the invention including a slit sheath feature.
10062]  Figure 33A is an end view of a shit sheath feature of the device wheremn the sheath s inan
unexpanded configuration.

{90631  Figure 33B is an end view of z slit sheath feature of the device and an endoscope wherein
the sheath 1s in an expanded configuration. _
0064]  Figure 34A 15 a cross sectional view of the device positioned within an endoscope interns!
working channe} wherein an milatable member feature is in an unexpanded position,

{80651  Figure 34B is a view of the device shown in Figare 34A wherein the inflatable member
feature is in an expanded position,

[0066]  Figure 354 is 2 cross sectional view of the device positioned within an endoscope internal
waorking channel wherein an expandable member feature is in an unexpanded position.

[6067]  Figure 35B is g view of the device shown in Figure 35A wherein the expandable member
feature is i an expanded position.

[0068!  Figure 36A is s cross sectional view of the device positioned within an endoscope internal
working channel wherein an alternative expandable member feature is in an unexpanded position.
{90691  Figure 368 is a view of the device shown in ¥igure 36A wherein the expandable member
feature is in an expanded position.

[6070]  Figure 37 is a view of the ablation device of the {nvention inchuding an alternative
deflection member.

{6071]  Figore 38 is an ithustration of the ablation device of the invention including an alternative
defiection member positioned in & non-defiected position at a siie of acute or chronic gastrointestinal

tract bleeding,
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[O0672]  Figure 39 is an illustration of the deviee shown in Figure 38 wherein the deflection
member i3 in a deflected position,

[8073] Figure 48 is a cross sectional view of the ablation device of the invention showing an
irternal coupling mechanism feamre.

[0074]  Figure 41 is a cross sectional view of the ablation device of the invention showing an
alternative internal coupling mechanism and 7 rolled sheath feature.

[0675F  Figure 42 is an llustration showing a cross sectional view of the ablation device of the
invention posttioned within a lurnen at a site of acute or chronic gastrointestinal tract bleeding.
{0076] Figure 43 is an Hiostration of the ablation device of the invention positioned within an
esophagus showing a rotational feature,

[0877] Figure 44 is an fllustration of the ablation deviee of the mvention positioned within an
esuphagus showing a retational feature combined with an infiation member in an expanded
configuration,

0878} Figures 454 - 45C arc views of the ablation device of the imvention showing alternative
rotational features,

[0679}  Figure 46A is a view of an endoscope.

[9080)  Figure 468 is a view of the ablation device of the invention including a catheter feature.
{0081} Figure 46C is a view of a sheath feature of the device.

{0082}  Figure 47 iz & view of the ablation device of the invention mecluding the features shown in
Figures 46A — 46( in an assembly.

{00831 Figures 48A - 48D show an electrode array with 3 striped pattern for & &actional ablation
and the ablation patterns on tissue that cant be made from such a pattern.

[6084] Figures 42A and 49B show an electrode array with a concentric-circle pattem for 2
fractional ablation and the ablation pattemns on tissue that can be made from such a pattern.

[85] Figureﬁ S0A and 308 show an clectrode array with a checkerboard pattern for a fractional
ablation and fhe ablation patterns on tissue that can be made from such a patiern.

[0086]  Figures 51A and 31B show an electrods array with a checkerboard pattern operating in a
non-fractional manner and the ablation pattern on tissue that is made from such an operating pattern.
H0087]  Figores 324 and S2B show an electrode array with a checkerboard pattern operating in a
fractional manner and the ablation pattern on tissue that is made from such an operating pattern,
{0088]  Figores 53A and 53B show an electrode array with a striped pattern of alternating positive
and negative electrodes operating in a nen-fractional manner and the ablation patterns on tissue that
can be made from such an operating patters.

{80881  Figures 54A and 548 show an electrode array with & striped paiters of alternating positive
and negative electrodes operating in a fractional manner and the ablation patterns on tissue that can be

made from such an operating pattem.
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{0090]  Figare 85 shows a schematic rendering of 2 three-dimensional view of a target region of 2
radial portion of the gastrointestinal tract at a site of acute or chronic bleeding after i has heen
abiationally treated.

[06091] Figure 56A and 56B provide views of an ablational device (slmilar to the devices of
Figures 38 and 3%) but including an ablational surface on a hinge structure or deflecting mechanism
similar to that depicted in Figure 43, the hinge allowing a free piveting movement of the ablational
surface between iis Jongitudinal axis and the longitudinal axis of an endoscope. Figure 56A shows the
device with the ablational surface oriented in paraliel with the endoscope. Figure 56B shows the
device with the longitudinal axis of the ablational surface oriented af shout a right angle with respect
{o the longitudinal axis of the endoscope.

[0092] Figure 57A- STI provide perspective views of an ablation device with 2 360 degree
circumferential ablation surface on an overlapping efectrode support furled arcund an expandable
bailoon, the operative element including a balloon and an electrode support in an expanded state.
Figure 3TA shows the support pulled away from the balloon o clarify that a portion of the support
and an edge is adherent to the balloon, and another portion and its edge is not cormected to the
palioon.

[0093}F  Figure 57B shows the operative clement of the devics with the non-adherent portion of the
support firled around the batloon in a deployable confignration, the non-adherent portion and its edge
overlapping around the adberent portion.

[0094] Figure 57C shows the device of Figures 574 and 578 with an optional feature of the
operative element, one or more elastic bands wrapped around the electrode support.

[6093]  Figure 57D shows the device of Figure 57C in a collapsed state, with balloon portion
being uninflated {or deflated), this being the state of the device when it is being deploved into a lumen
and being positioned at a target site, as well as the state of the device after delivering ablation energy
and about to be removed from the umen.

[6096]  Figures 584 ~ 58D depict an embodiment of an ablation device that is adapted to present
an ablational surface into s concave or inwardly tapered target site such as 2 stoma or pylorue. The
device includes an ablational surface circumferentially arranged on the distal portion of an expandable
member, the expandable member mownted around the distal end of an endoscope. Figure 884 shows
the device i a deployed configuration.

[0097]  Fignre 588 shows the device of Figure 58A with the expandeble member in an
unexpanded or collapsed state. as would be appropriate for deployment of the device 1o a target
tapered surface, or as would be appropriate for removal from the ablational site.

{00987  Figure 58C shows the device of Figure 584 as it can be deploved into & tapered or

concave farget site such as the pylorus.
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[6099]  Figure 58D shows the device of Figure 584 in an alternative configuration, with the
electrode bearing surface of the device reversed such that it is facing proximally, and can thus be
pulled retrograde into a tapered or concave site such as ihe lower esophageal sphincter.

{00100]  Figures 324 and 398 provide views of an ablation device deploysble through the working
channe] of an endoscope that is configured to present 2 broad ficld ablational surface generally
orthogonal or perpendicular to the longitudinad axis of the delivery endoseope. Figure 59A shows the
device in a filly deployed configuration. Figure 598 shows the device in a stowed configuration that
can be drawn into a working channel of an endoscope,

[00101]  Figure 60 depicts an embodiment of an ablation device deployable through the working
channe] of an endoscope that is adapied to present an ablational swrface generally parallel to the
longitudinal axis of the delivery endoscope. The device includes an ablational structure that has two
parailel collapsible shape memory 1ibs, across which ablative elsctrodes are strung, the strmg
electrodes configured to be taut across the space between the ribs in the deploved condifion,

[00102] Figures 61A and 61B depict an embodiment of an ablation device deployable thwough the
working charmel of an endoscope that is adapted to present an ablational surface generally parallel to
the longitmdinal axis of the delivery endoscope. The ablational surface of the device is tapered on its
proximal end, and substantially flat but with a laterally-curved bias thal is rollable, such that it unrolis
when pusied from the working channel, and rolls around itself when being withdrawn back inlo the
working channel. Figure 614 is a view of the device in its deployed form, after emerging from the
working channel. Figure 618 is a view of the device as it be configured within the working channe!
prior to deployment, or after having been withdrawn back into the working channel.

[00103] Fignre 62 depicis an embodiment of an ablation device deplovable through the working
channel of an endoscope similar to that of Figure 61 except that is adapted to present an ablational
surface geperally orthogonal to the longitedinal axis of the delivery endoscope by virtue of 2 flexible
beni peﬁion proximal to the ablational surface, The ablationat surface of the device is tapered on its
proximel end, and substantisily flat but with a laterally-curved bias that is rollable, such that it urrolls
when pushed from the working channel, and rols around itself when being withdrawn back into the
working channel,

[00164] Figure 63 depicts an embodiment of an ablation device deployable through the working
chennel of an endoscope that is adapted to present an outwardly-facing circumferentially-oriented
circle or hetical ablational surface. The circular or helical portion unceils upen emergence from the
working channel of an endoscope, and coils into a linear configuration upon bemg withdraws into the
working channel.

{8165]  Figure 84 provides a perspective and cross-sectional detai] view of circuit layers of

ablational surfaces common o devices shown in Figures 539 - 63.
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[06196} Figures 65A and 658 depict an embodiment of an ablation device with a partially
circumferential ablation surface that inchides a hydraulic cleaning feature. Figure 644 shows a side
view of a device with a hydraulic line jeading to the ablation sarface.

[60167] Figure 65B shows a more detailed perspective view of the ablation surface and the

hydvaulic intake and mudtiple outiet holes.

DETAILED DESCRIPTION OF THE INVENTION
f00188] The use of ablation technelogies that make use of a fully ciroumferential and partially-
eircumferential ablative struchire, some in combination with expandable balloons to position the
ablative siructure against target tissue has been deseribed in descnibed i US Patents and US Patent
Apphications, Devices and methods that make use a partially-cireumnferential ablative structure inclade
the following U.S. Patent Applivations: 11/286,2587, 11/286,444, and 11/275,244. Devices and '
miethods that make use 2 fully-circumferential ablative structure have been described in U.S. Patents
6,551,310, and 7,130,745 and in U.5. Patent Apphicelions Ser. No.11/557 443, Ser, No,10/370,645,
Ser. No. 16/416,823, | Ser. No. 11/420,722, Ser. No.11/420,719, Ser. No.11/420,714, Ser. No.
11/420,712, Ser. No. 11/469,816 {Shadduck) and U.S. Patent 6,872,206,
{60109] The devices and methods may provide an inmediate hemostatic effect, or they may remove
or alter a fesion that has a propensity to bleed in the future, or the treatment effect may develop
overtime in conjunction with wourd healing and thus lead t0 2 gradually more effective hemostatic
effect. This treatment effect may be achieved over a broad field and is typically coaptive in nature,
uniform in depth, controllable to & desired depth, and rapidly delivered. The wide-field aspect of the
ablational treatnient, per some embodiments of the invention, is due to the large susface area of the
device and the sbility to reposition the device repeatedly to treat adjacent and non-adjacent areas,
Coaptive ablation of blood vessels is considered an edvantageous approach for several reasons. First,
with the removal or diminishment of blood from the site, the heat sink capacity of the tissue {ability to
absorb heat) is lessened thus creating a more effective hemostatic effect. Second, by compressing or
collapsing the biood vessel walls together with pressure applied by the device itself prioy to applying
therapy, the therapy can result in the walls annealing together and fhus stopping blood flow. Thus,
method steps that favor coaptive coagulation such as the application of appropriale pressure are
beneficial for the method. The hemostatic affect 38 ceaptive.jn nature by virtue of the pressure applied
on the targeted tissue or blood vessels included therein by the ablation device. Per embodiments of the
invention, a level of pressure, typicaily exerted by an expandable member of the device when adjacent
to the targst site or exerted by the physical movement of the endoscope upon which the device is
mounted or through which it is passed, is in the range of about 1 fo aboui 15 psig. More particlarly,
coaplive pressure 15 in the range of about 3 to about 7 psig. And still more particularly, coaptive

pressurg 15 about 4 psig.
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H0110] Treatmient paramneters may be such that a uniform level of ablation is achieved in all or part
of the targeted lesion. For example, for superficial lesions, the depth of ablation desired may be the
NCOsa OF & pcnion of the mucosa, For deeper lesions, the depth of ablation may be the deeper
muscosa and all or part of the submucosa, Depth control and nuiformity of ablation effect are achieved
via features of the device and treatmem parameters, including electrode pattern, pressure against the
térgeted lesion, energy density, power density, and number of applications.

G111} Choices of embodiments of the method and devices that are used to treai a speeific bleeding
site or lesion are dependent upen the organ dimensions within which the bleeding is occurring, the
endoscopic access, the size of the bleeding site and lesion, as well as the extent of involvement of the
inner lining of the organ. For example, within the gastric antrum i a patient with GAVE, the bleeding
lesion may be narrow and linear ke spokes emanating from a wheel} or it may be conflaent and
circumferential, Tu the former case, a focal ablation and hemostasis device may be preferred, such as
an ablation catheter with a partialiv-circumferential ablation surface or other such focal devices
disciosed herein, In the latler case, a fully-circumdberential ablation and hemostasis device may be
preferred. Both types of devices (i.e., focal or non-circumferential and circumferential devices) may
be variously mounted on an endoscope, passed through an endoscope, or passed along the length of an
endoscope. Further, devices may include balloon based or nen-balloon based methods of deployment
against and compression of the target tissue,

[00112] Embodiments of the methods and devices to implement the method may be applied to sites
of acuie or chronic bleeding in the gastroinfestinal tract. Figures 1A and 1B provide views of a
schematic representation of a cross section of the wall of a portion of the gastrointestinal tract with
bleeding blood vessels 4. Figure 1A shows a partion of a blood vessel, an arteriole or venuole, with
branching capillaries that are lecated primarily in the lamina propria and the epithelium. Figure 1B
shows a portion of a blood vessel, an arteriole or venuole, with branching capillaties that are Jocated
primarily in the submucosa and the lamina propria. The point of these figures is that fragile and
bleeding blood vessels may reside in specific layers of the gastrointestinal tract. In some cases the
histological Javers including may be known because of known characteristics of the specific
condition. In other cases of acute or chronic bleeding, patient specific information may be available,
from patient history, biopsy, or by endoscopic observation either preliminary to the procedure or at
the time of the procedure, which can provide indications to localize the problematic blood vessels
preferentially to a particular tissue depth. In the example provided by Figure 14, it would be
approprizate o deliver depéh-controlled ablational energy such that sblation occurs in the epithelial
layer and in the lamina proptia. In the example provided by Figure 1B, it would be appropriate 1o
deliver deptii-controlled abiational energy such thai ablation ccours in the submucosa, muscularis

raucosae, and in the lamina propria.
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[0113]  Figores A - 2C provide views of specific exarmples of conditions that can be a source of
acate or chronic bleeding in the gastrointestinal fract, and which are targets of hemostatic ablation per
embodiments of metheds and devices of this invention. Figore 2A shows an arteriovenous
malformation (AVM) 4avm as an entanglernent of vessels sitnated between an upstream artery 4a and
a downstream vein 4v. Figure 2B provides a schematic view of telngiectases, with 2 grossly dilated
capillary 4¢ situated between an upstream arteriole 4a and a downstream venuole 4v. Figure 2C
provides an endoscopic distally directed view of the storoach, looking toward the pylorug S of 2
patent with a broad pattern of watermelon stomach lesions 4wm that are characteristic of gastric
antral vasouler ectasia (GAVE). These vascular Jesions 41 are visible both intemally, as visualized by
an endoscope, as well as externally, on the skin overlaying the stomach.

[60114] Turning now to an aspect of therapeutic ablation methods provided herein, that of
determining an appropriate site for ablationial treatment (Figure 3), as well s the amount of ablational
cnergy to be apphed during such treatment, such determinations follow from the total amount of
clinical information that a clinician can gather on a particular patient. In some embodiments, a
preliminary endoscopic examination of a site of aculs or clronic gastrointestinal tract bleeding may
be appropriate so that any patient-specific features may be mapped out, as well a3 an evaluation of the
general dimensions of the patient’s alimentary canal. Such information may be obtained by direct
visual ohservation by endoscopic approaches, with optional use of mucosal in-sisu staining agents
may further be accomplished by other diagnostic methods, including non-invasive penetrative
imaging approaches such as naow band imaging from an endoscope, or with any conventional
method known in the art. I one aspect, evaluation of a site includs wentifying the locale of the site,
inchuding its dimensions. In another aspect, evaluation of target tissue area includes identifying 2
nmeltiplicity of sites, if there is more than one site, and further ideniifying their focale and their
respective dimensions. In still another aspect, svaluating target sites may include identifving or
grading any pathology or Injury or specific features of site(s) of acute or chronic gastrointestinal tract
bleeding, and particularly identifying any areas of ¢linical significance or concern that are overlapping
or near the areas that are to be targeted for ablation.

[60115] Once target sites for ablation have been identified, target tissue at a site of acute or chronic
gastrointestinal tract bleeding may be treated with embediments of an inventive ablational deviee and
associated methods as described herein. Evaluation of the status of target tissue sites for ablation,
particularly by visnalization approaches, may also be advantageously implemented as past of an
ablational therapy method (Figure 3), as for example, in close concert with the ablation, either
immediately before the application of ablational energy (such as radiant energy’), and/or immediately
thereafier. Further, the weatment site can be evaluaied by any diagnostic or visual method at some
clinically appropriate time after the ablation treatment, as for example 2 few days, several weeks, or

several few months, or at anytime when clinically indicated following sblational therapy. In the event
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thxat any follow-up evaluation shows either that the therapy was wmsatisfactorily complete, or that there
is a recovery in the population of cells targeted for ablation, a repetition of the ablational therapy may
be indicated.

[00116] Tuming now to aspects of ablational devices that can be directed toward ablational
correction of failed bypass procedures, as described in detail herein, sblational devices have an
ablational structure arrayed with energy-transmitting glements such as electrodes. In some
emnbediments, depending on the type of ablattive energy being used in the therapy, the devices may
be mounted on, or supporied by any appropriate instrurnent that allows movenent of the ablational
suzface to the local of a target site. Such instruments are adapted in form and dimension to be
appropriate for reaching the target tissue site, and may include simple catheters adapted for the
purpose; some embodiments of the insertive instrament include endoscopes that, in addition to their
supportive role, also provide a visualization cepability. In some embodisnents of the method, an
endoscope separate from the supportive nstrument may participate in the ablations procedure by
providing visval informetion.

{06137} Exemplary embodiments of the inventive device as described herein typically make use of
electrodes to transmit radiofrequency energy, but this form of energy transmission is non-limiting, as
other forms of energy, and other forms of energy-transmission hardware are included 25 embodiments
of the invention. Ablational energy, as provided by embodizents of the invention, may include, by
way of example, microwave energy emanaling from an antenma, light energy emanating from,
photonic slements, thernal energy transmitted conductively from heated ablational structure surfaces
or as conveyed directly to tissue by heated gas or Tiguid, or 2 heat-sink draw of energy, as provided by
eryomic or cryogenie cooling of ablational structure surfaces, or as applied by direct contact of cold
gas or sprayed flnid or mist with tissue, ar by heat-draw through a wall of & device that separates the
cold gas or fluid from the tissue,

[003118] Embodiments of the ablational device inchide variations with regard to the circumferential
expanse of the ablational surface fo be treated, some embodiments provide 2 filly circumferential
ablation surface and others provide a surface that is less than fully circumferential, as described
above. Choosing the appropriate device is a step inchded within the therapeutic method provided, as
shown in Figure 3. These and other variation may provide particular advaniages depending on the
nature, extent, locale, and dimensions of the one or more targeted Hssue sites on the wall the
alimentary canal. One embodiment of the invention inelndes 3 device with an ablational surface that is
fully circumiferential, 4.e,, encompassing a radivs of 360 degrees, guch that a full radial zone within 2
fuminal organ is subject to ablation. Within that zone, ablation may be implemented to a varying
degree, depending on the energy cutput and the pattern of the ablationa! clements (such as electrodes),
but with substantial uniformity within the zone of ablation, This embodiment may be particularly

appropriate for treating widespread or diffuse sites within a site of acute or chronic gastrointestinal
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tract bleeding. In another embodiment of the device, the ablational surface of the inventive device is
partially circumferential, such that it engages 2 fraction of the full internal perimeter or clrcurnference
of 2 uminat organ. The fractional portion of the circumference ablated on the immer surface of a
luminal organ depends on the size and conformation of the huminal organ being trested fradius,
diameter, or cireumference, or angularity) and on the dimensions of the ablational surface, as detailed
further below. With regard to treating target sites that are smali and discrete, the smaller or more
discrete blational surface provided by this latter embodiment may be advantageous,

{00138} This type of operational control of & circumferential subset of ablation energy elements
around a 366-degree circumferential array is analogous o the factional operation of a patterned
subset of an electrode array, as described below in the section titled ® Hlectrode patterns and control of
ablation patterns across the surface aren of tissue™. In the partialby-circumferential operation of
arry, a partionlar are of the array is activated to deliver energy fo an are of the circumicrence. In the
fractional-pattern operation of an array, energy is delfvery to a portion of the tissue in the target area,
while another portion receives insufficient energy to achieve ablation. In some embodiments, these
operational variaticns can be combined, that is, a paiterned subset of a circumferential arc can be
activated.

[00120] Figures 3 and 4 together provide flow diagram depictions of embodiments of the method
for ablating tissue at a site of acute or chronic gastrointestinal tract bleeding. The diagrams represent
conumos aspects of the embodiments of the method, as delivered by two embodiments of the device,
one which has a 360 degree circumferential shlation struciure, and one which has an ablation structure
comprising an arc of less than 360 degrees.

061211 Figure 3 is a flow diagram depicting an overview of the method with a focus on patient
evaluation and determination of a clinically appropriate site within the alimentary ¢anal for ablational
ireabient. i another step, a respousible chinician makes an informed choiee with regard to the
appropriate embodiment with which to treat the patient, i.e., ¢ither & device with the 360 degree
electrode array 160A, or a device 100B with the electrodes arrayed in an arc of less than 360 degrees,
1n the event that the device 180A s chosen for nse, another treatrent choice may be made between
operating the electrodes throughout the 360 degree circunference, or whether to operate a radial
subset of the electrode array. In another step, a clinician further considers and makes a determmation
as to the protocol for ablation, considering the amount of energy 1o be delivered, the energy density,
the duration of time over which energy is to be delivered, These considerations take into the accourt
the surface area to be ablated, the depth of tissue which s to be treated, and the features of the
electrode array, whether, for example, it is to be a fractional electrode, and which pattern may be
desirable. Regardiess of the device chosen, another preliminary step to operating the method may
nclude a cleséf evaluation of the target Gisaue site(st within the alimentary canal. Evaluation of the

site may include the performance of any visualization or diagnostic method that provides a detailed
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census of the number of discrete target tissue sites, their dimensions, their precise locations, andéor
their clinical status, whether apparently normat or abnormal, This step is shown following the choice
of instrument, but may occur simply in conjunction with diagnosis, or at any point after diagnosis and
general localization of the target tissue. In any case, an evaluating step is typically performed prior to
ablation, as outhined in the operational steps of the method, as shown in the flow diagram of Figare 4.
I the description that follows below, the iabel 100 may generally be used to designate ablational
devices, regardless of whether thelr ablational surface 101 is fidly circurmferential or partially
circumferential.

001221 Figure 4 is a flow diagram depicting the method after the target site af a site of acute or
chronie gastrointestinal tract bieeding has been localized and a choice has been made regarding the
preferred ablational device. The method includes an evaluation of the site, including particulars of
location, stege, determination of the number of sites, and the dimensions, as described above, and
wsing approaches detaited in the references provided in the background, andfor by vsing whatever
further approaches may be known by those practiced in the art. The method continues with insertion
of the instrument and the movement of the ablational structure 1o the locale of the target tissue o be
ablated. Subsequently, more refined movements of the ablational structure may be performed that
create a therapeutically effective contact between the ablational structure and the target tissue site. In
the event that the 360 degree embodiment of the device 100A is chosen, therapeutically effective
cortact may be made by inflating a balloon underlying the electrode array. In the event that the
embodiment chosen is 100B, the device with an electrode surface spanning an are of less than 360
degrees, movernents that bring the ablational surface into therapentically effective contact may
melude any of nflation of & balloen, infiation of a defiection member, and/or movement of a
defleetion member, all of which are described further below,

{00123} After therapeutically-effective contact is made, by either device embodiment 1604 or
1008, and by whatever type of moverment was that was taken, a subsequent step inclndes the emission
of ablational energy from the device. Variations of ablational energy emission may include ablating a
single site as well as moving the instrument 1o 2 second or to subsequent sites that were identified
during the evaiuation step. Following the ablational event, a subsequent step may include an
evaluation of the treated target site; alternatively evaluation of the consequences of ablation may
inclade the gathering of clinical data and observation of the patient. In the cvent that an endoscope is
mcluded in the procedure, either as the instrument supporting the ablational structure, or 35 2 separate
instrument, such evaluation may ocour imenediately or very soon after ablation, during the procedure,
when insruments are already in place. In other embodiments of the method, $e treated site may be
cvaluated at any chinicaily appropriate time after the procedure, as for uxampie the foltowing day, or
the following week, or many months thereafter, In the event that any of these svaluations show an

ablation that was ondy partially complete, or show an undesired repopuiation of targeted cells, the
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method appropriately includes a repetition of {he steps just described and schematically depicted in
Figure 4.

Device and Method for 360 Degree Circamferential Ablation

[00124} Methods for accomplishing ablation of vescular tissee at a site of acute or chronic
gastrointestinal wract bleeding according fo this invention include the emission of radiant energy at
levels to accomplish ablation of sites of bleeding in the gastrointestinal tract. In typical emsbodiments
described in this section, the radiant energy distribution elements are configured circumferentially
around 260 degrees. Aliematively to using emission of RF energy from the ablation structure, other
energy sources can be used with the ablation struchure to achieve tissue ablation and may not require
electrodes, Such alternate enargy sowrces include: ulitaviolet light, microwave energy, nltrasound
energy, thermal energy transmitied from a heated fluid medium, thermal energy Fansmitted from
heated element{s), heated gas such as steam heating the ablation structure or directly heating the tissue
through steam-tissue contact, light energy either collimated or non-collimated, crvogenic energy
transmitted by cooled fluid or gas in or gbout the ablation stmaeture or directly cooling the tissue
through cryogenic fluid/gas-tissue contact. Embodiments of the system and method that make use of
these aforementioned forms of ablational energy include modifications such that structures, control
systems, power supply systems, and all other anciliary supportive systeins and methods are
appropriate for the type of ablational energy being delivered,

§00125] Insome embodiments of a fully circumferential ablation device, the flexible shafy
comprises a cable surreunded by an electrical insulation layer and comprises a radiant energy
distribution elements located af its distal end. In one form of the invention, a posttioning and
distending deviee around the distal end of the instrument is of sufficient size to contact asd expand the
walls of the gastrointestinal fract at a site of acute or chronic bleeding in which it is plced (e.g. the
stomach, pylorus, small intestine, rectum, o1 anus} both in the front of the energy distribution
elements as well as on the sides of the energy distribution elements, For example, the distal head of
the instrument can be supported at a controlled distance from the wall of the gastrointestingl tract at a
gite of acute or chrondc bleeding by an expandable balloon or inflation merber, such that a
therapeutically-effective contact is made between the ablation structure and the targe! site so as fo
allow regulation and conirol the amount of energy transferred 1o the target tissue within: the lumen
when energy is applied through the electrodes. The balloon is preferably bonded fo 2 portion of the
flexible shaft at 2 point spaeed from the distal head elements.

Hi0126] Some emmbodiments of a fully-circumderential ablation device include a distendible or
expandable balloon member as the vehicle to deliver the ablation energy. One feature of this
embodiment inciudes means by which the energy is transferred from the distal head portion of the
invention to the membrane comprising the balloon member. For example, one type of energy

distribution that may be appropriate and is incorporated herein in its entirety is shown in U8, Pat. No.
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5,713,942, in which an expandable balloon s connected to a power source that provides radio
frequency power having the desived characteristics to selectively heat the target lissue fo a desired
temperamre. A balloon per embodiments of the current invention may be constructed of an
slectroconductive elastomer such a8 a mixture of polymer, elastomer, and elestroconductive particies,
or it may comprise 2 nonextensible bladder having a shape and a size in its fully expanded form which
will extend in an appropriate way to the tissue fo be contacted. In another emboditnent, an
eleciroconductive member may be formed from an electroconductive elastomer wherein an
electroconductive material such as copper is deposited onto a surface and an electrode paiters is
etched into the material and then the electroconductive member is attached to the outer surface of the
balloon member. In one embodiment, the electroconductive member, e.g. the balloon member, has 2
configuraiion expandable in the shape to conform to the dimensions of the expanded (not collapsed}
inner lumen of the lnmsn gastrointestinal tract at a site of acute or chronic bleeding, In addition, such
electroconductive member may consist of a plurality of electrode segments arrayed on an ablation
structure 1] having one or more thermistor elements associated with each electrode segment by
which the temperature from each of a plurality of segments is monitored and controlled by feedback
artangernent, In ancther embodiment, it is possible that the electroconductive member may have
means for permitting transrission of microwave engrgy to the ablation site. In yet another
embodiment, the distending or expandable balloon member may have means for carrying or
wransmitting a beatable fluid within one or more portions of the member so that the thermal energy of
the heatable fluid may be used as the sblation ehergy source.

081277 Some embodiments of a fully circumf{erential ablation device include a steerable and
directional control meags, 2 means for aconurately sensing depth of cautery, and appropriate alternate
embodiments so that in the event of a desire not to place the electroconductive elements within the
membrane forming the expandable balloon member it is stifl possible to utilize the balloon member
for placement and location controf while maintaining the energy discharge means at a location within
the volume of the expanded balloon member, such as at 2 distal energy distribution head.

[60128] Embodiments of the invention include methods whereby an ablation device, such as a fully
circumferential ablation device, 15 used to treat sites of acute or chronic bleeding at sites in the
gastrointestinal tract, Afier determining that the portion or portions of the gastrointestinal tract wal at
a site of acute or chronic bleeding having this tissue that is targeted either for fislf or partial ablation,
the pattent is prepared for a procedure in a manner appropriate according to the embodiment of the
deviee to be utilized. Then, the practitioner inseris into the patient, in one embodiment, the ablation
device shown and discussed herein via endoscopic access and control. Further positioning of portions
of the device oocurs 48 proper focation and visushzation identifies the ablation site af a sife of acute or
chrenic gastrointestinal tract bieeding, Selection and activation of the appropriate quadrant(s) or

portion(s)/segment(s) on the ablation catheter member is performed by the physician, including
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appropriate power settinps according to the depth of cautery desived. Additional settings may be
necessary as forther ablation is required at different locations and/or at different depths within the
patient's gastrointestinal tract at a site of acute or chronic bleeding. Following the ablation,
appropriate follow-up procedurss as are konown in the field are accomplished with the patient during
and after removal of the device from the site of acute or chronic gastrointestinal tract bleeding.
[00129] In yet ancther method of the invention, the practifioner may first determine the fength of the
portion of the site of acute or chronic gastroimtestinal tract bleeding reguiring ablation and then may
choose an ablation catheter from a plurality of ablation catheters of the invention, each catheter having
a different length of the electrode member associated with the balloon memnber. For example, if’ the
practitioner determines that I centimeter of the site of scute or chronic pastrointestinal tract bleeding
surface requires ablation, an ablation catheter having 1 centimeter of the electrode member can be
chosen for use in the ablation. The length of the electrode member associated with the balloon
mmernber can vary in length, as for exanple, fom 1 to 10 cm.

[00130] In yet another embodiment, a phurality of ablation catheters wherein the radiant energy
distribution elements are associated with the batlloon member can be provided wherein the diameter of
the balloon: member when expanded varies from 12 mm to 40 mm. In this method, the practitioner
will choose an ablation catheter having a diameter when expanded which will cause the a site of acute
or chronic gastrointestinal fract bleeding 1o stretch and the mucosal Jayer to thin owt, thus, reducing or
occhuding blood flow at the site of the ablation. Tt is believed that by reducing the blood flow in the
area of ablation, the heat generated by the radiant encrgy is less easily dispersed to other areas of the
target tissue thms focusing the energy to the ablation site.

[068131] One approach a practitioner may use to determine the appropriate diameter ablation catheter
to use with a particular patient is o use in a first step a highly compliant balloon connected o a
pressure sensing mechanism, The ballovn may be inserted into a huzinal organ within the site of acute
or chronic gastrointestinal tract bleeding and positioned at the desired site of the ablation and inflated
until an appropriate pressure reading is obtained. The diameter of the inflated bafloon may be
determined and ap ablation device of the invention having & balloon member capable of expanding to
that diamseter chusen for use in the treatment. In the method of this invention, it is desirable to expand
the gxpandable electroconductive member such as a balloon sufficiently to occlude the vassulature of
the submucosa, including the arferial, capiflary or venular vessels, The pressure to be exerted to do so
should therefore be greater than the pressure exerted by such vessels,

[80132]  In other embodiments of the method, electronic means are used for messuring the huminal
target area of gastrointestinal features that have been formed by bartatric surgery so that energy may
be appropriately normalized for the surface area of (he target tissue, These aspects of the method are

described in detail in US Patent Application Ser, No. 12/143,404, of Wallace ef al., entitled "Blectrical
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means o normalize sbiational energy transmission to a huminal tissue surface of varying size", as filed
on June 20, 2008, which is ncorporated i entirety.
{00133] In addition to the representative embodiment of an ablation device with a fully-
circumferential ablation surface that can be pressed agninst 4 target area to achieve therapeutic contact
by way of an expandable member that is shown in Figure 6, other representative embodiments are
provided in Figares 57A — 57D and Figures 58A and 58B. The embodiments shown in Figures 57A.
— 578 are described in detail in UB Patent Application Ser. No. 127143404, of Wallace ¢ of., enfified
"Hlectrical means to normalize ablational energy fransmission o a luninal issue surface of varying
size”, as filed on June 20, 2008, incorporated herein its entirety. An embodiment of a device witha
360 degree ablational surface is described in detait i that applicasion, and is depicted in Fipures 57A
~ 87D of this application. Pressure sensing means may also be used o measure the size of a jumen in
preparation for an ablation freatment, as deseribed in ULS. Patent Application No. 11/244,383 of
Jackson, published as US 2006/0095032.
[0G134] Anr embodiment of a device disclosed in US Patent Application Ser. No. 12/143,404, of
Waliace ef af will be described here briefly, in order to provide an embodiment that includes a 360-
degree ablational surface nrranged on an overlapping support that expands in accordance with a
balloon enclosed within the circumference of the support. Although the circumference of the device as
a whole expands with the balloon, the ablational surface itself is non-distensible, and maintains its
elecirode density. Figures 57A — 57D provide perspective views of an ablation device 180 with an
overlapping elecirode support 360 furled around an expandable balloen 105, An array of ablational
energy delivery elements 101 such as radiofrequency electrodes is arranged on the exterior surface of
the electrode support. The operative element is mounted on the distal end of an ablation catheter, of
which the distal portion of a shaft 41 is seen, and around which the balloon 105 is configured. Figure
FTA shows the electrode support 360 pulled away from the balloon 105 to clarify that a portion of the
support and an hner edge 362 is adherent to the balloon, and another portion and its outer adge 364 is
not connected to the balloon. Figure 578 shows the non-adherent portion of the electrode support 360
furled arcund the balloon 105 in 2 deployable configaration, the non-adherent portion and its edge
_overlapping around the adherent portion. Figure 57C shows an optional feature of the device 1004,
one or more elastic bands 386 wrapped around the electrode support 360, In some embodiments, the
slastic band 380 material is a conductive elastomer, as described in greater detail below, which can be
ineluded in a size-sensing circuit to provide information related to the degree of expansion of the
operative element. Figure 57D shows the device of Figure 57C in a coflapsed state, with balloon
portion 105 Eeiﬁg uninfiated {or deflated), this being the state of the device when it is being deployed
into & lumen and being posidoned at 2 target site, as weil as the state of the device after defivering

ablation energy and about to be removed from the lumen.
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[001358] Another embodiment of an ablation device with. 2 fully circumferential sblation surfzee is
provided in Figures 58A — 58B. This particular device embodiment 408 is adapted to present an
ablational surface 101 into a concave or inwardly tapered target site such as distal portion of the
antrum of the stomach, or.in the vicinity of the pylorus, which is a site for vascular lesions typical of
watermelon stomach. The device includes an ablational surface cirenmferentially arranged on the
distal portion of an expandable member 105, the expandable member mounted around the distal end
110 of the shaft of an endoscope 111. Figure 58A shows the device i a deployed configuration.
Figure 588 shows the device with the expandable member in an umexpanded or collapsed state, as
would be appropriate for deployment of the device 10 a target tapered surface, or as would be
appropriate for removal from the ablational site. Figure 58C shows the device of Figure 584 as it
can be deployzd inte a tapered or concave target site such es the pylorus 9. Figure 58D shows the
device of Figure 584 in an altersative configuration, with the electrode bearing surface of the device
reversed such that 1t is facing proximally, and can thus be putled retrograde into 2 tapered or concave
site guch as the lower esophageal sphincter 14,

Electrode patterns and confrol of ablation patferns across the surface area of tissue

[00136F Some aspects of embodiments of the ablational device and methods of use will now be
described with particular attention to the electrode patterns present on the ablation structure. The
device used is shown schematically in Figures § - 7, As shown in Figure 6, the slongated flexible
shaft 41 of a device 100 with a fully circumferential ablation surface ts connected to a multi-pin
ekeetrical connector 84 which is commectad to the power source and includes a male luer connector 96
for attachment to a fluid source useful in expanding the expandable member. The elongated flexible
shaft has an electrode 98 wrapped arownd the ciroumference. The expandable member of the device
shown in Figures § and 6 further includes three different electrode patiems, the patterns of which are
represented i greater detail in Figures 7A - 7C, Typlcally, only one electrode pattern s used ina
device of this invention, although more than one may be inchided. In the device shown in Figure 5,
the elongated flexible shaft 41 comprises six bipolar rings 62 with about 2 mm separation at one end
of the shaft {one electrode pattern}, adiscent to the bipolar rings is & section of six monopoiar bands or
rectangies 85 with about | mm separation (a second electrode pattern), and another pattern of bipolar
axial interlaced finger electrodes 68 is pesitionad at the other end of the shaft {a third electrode
pattem). In this devics, a null space 78 is positioned between the last of the monopolar bands and the
bipolar axial electrodes. The catheter used in the sindy was prepared using a polyimide fiat sheet of
about 1 mil (6.001") thickness coated with copper, The desired electrode patierns were then etched
into the copper.

{60i37] Aliemative electrode patterns are shown in Figures 8A — 8D as 80, 84, 88, and 97,
respectively. Pattern 80 is 2 pattern of bipolar axial interfaced finger clectrodes with about 0.3 mm

separation. Pattern 84 includes monopolar bands with 0.3 mim separation. Pattern 88 is that of
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electrodes in 4 peftern of undulating electrodes with about 0.25 mm séparation. Pattern 92 includes
hipolar rings with about 0.3 mm separation. In this case the electrodes are atached to the outside
surface of a balloon 72 having 2 diameter of about 18 mem. The device may be adapted to use radio
frequency by attaching wires. 74 as shown bt Figure § to the .eleczrode:s o connect them o the power
souree.

[00138] The preceding electrode srray configurations are described in the context of an ablation
strecture with a full 360 degree ablation surface, but such patterns or variants therecf may also be
adapted for ablation structures that provide energy delivery across 2 surface that is less than
completely circumferential, in structures, for example, that ablate over any portion of a cireumference
that is less than 360 degrees, or for example structures that ablate around = radius of about 90 degrees,
or about 180 degrees.

[00139] Embodiments of the ablation system provided herein are generally characterized as having
an electrode patters that is substantiafly flat on the surface of an ablation suppart structure and which
15 non-penetrating of the tissue that it ablates. The electrode pattern forms g contiguous treatment area
that comprises some substantial radial aspect of a luminal organ; this area is distinguished from
ablational patterms left by electrical filaments, filament sprays, or sisgle wires. In some embodiments
of the invention the radiat portion may be fully circumferential; the radial portion of 2 Juminal organ
that is ablated by embodiments of the mvention is fanction of the combination of {1} the
sireumference of the organ, which can be relatively larpe in the case of the stomach, and smalf when
in the case of a region in the small intesting or anus, and {2) the dimesssions of the electrode pattern.
Thus, at the high end, a5 noted, the radial expanse of a treatment area may be as large as 360 degrees,
and as small as gbout 5 1o 10 degrees, as could be the case in a treaiment area within the stomach.
[60140] Enodiments of the ablational energy delivery system and method provided are also
characterized by being non-penetrating of the target tissue. Ablational radiofrequency energy is
delivered from the fiat electrode pattermn as it makes therapeutic contact with fhe tissue surface of a
treatmerit area, a5 described elsewhere in this application; and from this point of surface contact,
energy is directly inwardly to underlying tissue layers.

[60141] Some embodiments of the ablational system and method provided herein can be further
characterized by the ¢lectrode pattern being configured to achieve a partial or fractional ablations,
such that only a portion of the tissue surface receives sufficient radiofrequency energy to achieve
ablation and another portion of the surfaces receives msufficient energy to achieve ablation. The
system and method can be further configured to control the delivery of radiofrequency energy
inwardly from the tissue surface such that depth of tissue layers to which energy sufficient for
ablation is delivered is controlied.

[00142] Controlling the fraction of the tissue surface target area that is ablated includes having some

fraction of the Hesue ablated, at least to some degree, and having some fraction of the surface within
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the target area emerge from the trestment substantially free of ablation. The ability to contro! the matio
of ablated and non-ablated surface can provide substantial benefit to the treatment. The ablational
treatment, per embodiments of this invention, may be directed toward ablating vaseular tssue, and
having minmal effect or 2 recoverable o transient effect on the swrrounding tissue. Thus, what is
desired is a well-controlled and modulated ablation, where 4 varying degree of treatment effect van be
provided, without substantially damaging the organ, or a particular layer of the organ. Stated in
another way, it ray be generally desirable for the heaith of the organ within which the targeted
vascular fissue is located, and for the health of the individual as a whole, that some degree of normat
functioning remain i the surrounding and mtervening tissue aﬁéz ablation,

00143}  With regard to the effect on vascular tissue of a method that includes factional ablation of
cells, including vascular cells, within a target area, to some extent a fractional sblation may be
functionally as effective as a full ablation. Vascular cells, in particular the endothelial ceils that form
the vessels, grow Inn an arboreal manner. It is generaily believed that isolated vasculature dogs not
adjoin other portions of isolated vasculatuee. Thus, Blood vessels that survive a fractional ablation
progedure, but are lefl 1solated from upstream and downstream comections, are ruarooned thershy
and destined to be biologically resorbed. Thus, by the preceding considerations, it can be understood
that fractional ablation of tissue witltin a target area, particularly a vascular target area, can effzctively
ablate scute or chronically bleeding vessels, but advantageonsly leave the tissue at large within the
target area in a state of gond health, Embodiments of the method thus include controlting the delivery
of radiofrequency energy across the surface and into 3 depth of tissue within the target area, and
thereby deliver sufficient radicfrequency energy to achieve ablation in one pottion of the tissue targat
ares and deliver insufficient radiofrequency energy to another pottion of the surface to achieve
ablation.

[60144] Further by way of an itustrative example as to what is desirable and being provided by the
nvention, the organ in which the ablation target area is located ean be apprecisted as populations of
cells within the non-vascular tissue of the target area, which can fimction, based on their health, et 2
fenctional capacity at some low threshold of 20%, for example, when in poor condition, and at 100%,
when in optimal condition. The object of the ablational treatment provided herein, within this example
by analogy may not be to render the full population of cells to be dysfmctional and operating at 50%
capacity. The object of the reatment may be to have some fraction of the cells within the population,
post-gblational treatment, to remain fully functional, operating at about 100% capacity, and to have
some remaining fraction operating at a range of lower capacity.

[08145] Controlling the fraction of the tissue surface target area that is ablated, per embodiments of
the invention, is provided by varions exenmplary approaches: for exampie, by (1) the physical
cenfiguration of electrode pattens spacing in a comparatively non-dense electrode patter, and by (2)

the fractional operation of a comparatively dense electrode array, in a billboard-like manner.
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Generally, creating a fractional ablation by physical configuration of the electrode pattern includes
configurng the electrode pattern such that seme of the spacing between electrodes is sufficiently
close that the conveyance of & given level of enerey between the electrodes sufficient to ablate tissue
18 allowed, and other spacing between electrodes is not sufficiently close enough to allow conveyance
of the leved of energy sufficient to ablate. Embodiments of exemplary electrode patterns that Mlustrate
this approach to creating fractional ablation are described below, and depicted in Figures 48 — 35,
The creation of an ablation pattern by activating a subset of electrodes represents an operation of the
inventive system and method which is sirslar to the described above, wherein an ablational structure
with a fully circumferential patters of electrodes can be operated in a mammer such that only a radial
fractian of the electrodes are operated.

[00146]  The ablation system of the invention includes an electrode pattern with a plurality of
clectrodes and a longiindinal support member supporting the electrode pattern, as described in
rumerous embodiments herein, Energy is delivered to the electrodes from a generator, and the
opazration of the generator is controlled by a computer-controlier in comummmication with the
generator, the compuier congroller controlling the operating parameters of the electrodes. The
coz-nputer controller has the capability of directing the generator to deliver energy to all the electrodes
or to a subset of the electrodes. The controler further has the ability to contro! the timing of energy
delivery such that electrodes may be activated sisultaneously, of 1t subsets, non-simultaneously,
Further, as described elsewhaere, the lectrodes may bo operated in a monopuolar mode, in a bipolar
maode, or in a multiplexing mode. These various operating approaches, particolarly by way of
activating subsets of electrodes within patterns, allow the formation of patterns that, when the patfern
is in therapeutic contact with a target surface, can ablate a portion of tissue in the target area, and
leave a portion of the tissue in the target area non-ablated.

[00147] Generally, creating a fractional ablation by an operational approach with a comparatively
dense electrode array includes operating the electrode pattern such that the energy delivered between
some of the electrodes is sufficient to ablate, wheveas energy sufficient 1o ablate is not delivered
between some of the electrodes. Embodiments of exemplary electrode patierns that Hustrate this
approach to creating fractional ablation are deseribed below, and depicted in Figures 48 — 55,
[00148] Another aspect of controliing the fraction of tissne ablation, per embodiments of the
invention, relates to controlling the depth of ablation into tissue layers within the tarpet erea. Energy
is delivered inwardly from the surface, thus with modulated ncreases in energy delivery, the level of
ablation can be confroled such that, for example, the ablated tissue muay consist only of tssue in the
epitbetial layer, or it may consist of tssue In the epithelisl feyer and the lamina propria layers, or it
may consist of tissue in e epithelial, lamina propria and muscularls mucosal layers, or it may consist
of tissue in the epithelial, lamina propria, muscularis musosa, and submucosal layers, or it may consist

of tissue in the epithelial layer, the lamina propria, the museularis mucosae, the submucosa, and the
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muscularis propria layers, In no instance is ablational energy delivered to the serosal layer of the site
of acute or chronic gastrointestinal tract bleeding.
[09149] Bmbodiments of the invention include RY electrode array pattemss that ablate a fraction of
tissue within a given single ablational area, exeiﬁpiary fractional arrays are shown in Figures 484,
494, and 30A. These fractional eblation electrode anys may be apphied, as above, fo gbove to
ablational structures that address a fully circumferential targel area, or a structure that addresses any
portion of a full circumference such a5 90 degres radial surface, or a 180 degree radis! surface. Figure
48A shows 2 pattern 180 of linear electrodes 60 aligned in parallel as stripes on a support surface. The
electrodes are spaced apart sufficiently such that when pressed againg tissue in therapeutic contact,
the bum left by distribution of energy through the electrodes resulis in a striped pattern 198 on the
target tssue as seen in Figure 488 corresponding to the electrode pattern, with there being stripes of
bumed or ablated tissue 3a that alternate with stripes of unburned, or substantially unaffected tissue
3b. In some embodiments of the method, particularly in ablation structures that address a target area
of less than 360 radial degrees, such as a target surface that is about 180 degrees, or more particularly
about 93 degrees of the iumer circumference of a lumen, the ablation may be repeated with the
ablational structure positioned at a different angle. Figure 48C, for example, depicts a tissue hum
pattern 191 created by & first ablational event followed by a second ablational event after the
ablational structure is laterally rotated by about 90 degrees. Figure 48D, for another example, depicts
2 tissue burs pattern 192 created by a first ablationat event followed by a second ablational event after
the ablational strocture s laterally rofated by about 45 degrees.
[00150] The effect of an ability o ablate a tissue surface In this manner adds another leve] of fine
control over tissue sblation, beyond such parameters as total energy distributed, and depth of tissue
ablation, The level of congol provided by fractional ablation, and especially when coupled with repeat
ablational events as described above n Figures 48C and 48D, is to modalate the suface area-
distributed fraction of tissue that is ablated to whatever degree the local maximal ablation level may
be. The fractional sblation provided by such fractional electrode pattern may be particularly
advantageous when the effects of ablation are not intended fo be absolute or complete, but instead 2
functional sompromise of tissue, or of cells within the tissue is desired, In some therapeutic examples,
thus, a desirable result could be a partiat reduction in overall function of 2 target area, rather than a
total loss of overall function. In a fractional ablation of a target area in the wall of a site of acute or
chronic gastrointestinal tract bieading, for example, a desirable result may be the transient
compromise of non-vascular tissue. In an ablation pattern that includes a bumed area 3 and an
unbumed area 3b, & can be understood that cells from the unburned area could give rise io cells that
would migrate or repopuiate the denuded ares within the bumed area 3b.
[00151]  Figures 494 and S0A depict other examples of a fractionaily-ablating electrode pattem on

an ablation structure, and Figures 421 and 508 show the respective factional bumn patterns on tissue
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that have been treated with these electrode patterns. In Figure 494 a pattern of concentrie circles 182
is formed by wire electrodes that (from the center and moving outward) form & +— — + + — pattem,
When activated, the tissue between + - glectrodes is burned, and the Hissae between ++ slectrode pairs
or — ~ electrode pairs is not bumed. Thus, the concentric pattern 192 of Figure 498 is formed.
Embodiments of fractionally-ablating electrode patterns such as those in Figure 49A need not include
perfect circles, and the cireles (mperfect circles or ovals) need not be perfectly concentric around a
COUMON cenfer.
{60152]  Similarly, Figure 50A shows a checkerboard patiern 384 of + and - glectrodes which whea
activaied create a burn pattern 194 as seen in Figure 308, Tissue that lies between adjacent + and —
-electrodes is barned, while tissue that lies between adjacent + + electrodes or — — elecirode pairs
remains unburmed. Figure 50B includes a representation of the location of the + and - elecirodes from
the ablation structure in order to clarify the relative positions of areas that are burned 3a and the arcas
that remain substantially unburned 3b.
[00153] Embodiments of the invention include RF electrode arvay patierns that ablate a fraction of
tissug within a given single ablational area by virmee of operational approaches, whereby some
electrodes of a pattern are activated, and some are not, during an ablational event visited upon a target
area. Exemplary fractional arrays are shown in Figures S1A, 52A, 5334 and 34A. These fractional
ablation elecirode arrays muy be applied, as above, to ablational structures that address a fully
circugnferential target avea, or a structure that addresses any portion of a full circumference such as, by
way of example, a 90 degree radial surface, or a 180 degree radial surface,
[00134] Figure 51A shows s checkerboard electrode patiem during an ablational event during
which all electrode squares of the operational pattern 186A are operating, as depicied by the sparkle
lines surrounding each electrode. Operating the electrode pattern 186A i this roanner produsces an
ablation pattern 1964, as seen in Figure S1B, wherein the cntire surface of tissue within the treatment
area is sblated tissue 3a, Figure 524, on the other hand, shows a checkerboard electrode pattern
during an ablational event during which only every-other electrode square of the operationa] pattern
1868 is operating, as depicted by the sparkle lines surrounding each activated electrode. Operating the
electrode pattern 1868 in this manner produces an ablation pattern 1968, as seen in Figure 528,
wherein a checkerboard fractionally ablated pattern with a dispersed pattern of ablated squares 3a of
tissue 32 altemate with square arcas of tissue 3b that are not ablated.
[060155] Figare 53A shows a siriped linear electrode patiemn of alternating + and ~ electredes during
an ablational event during which all electrode squares of the operational pattern 1884 are operating,
as depicted by the sparkie lines surrounding cach linear electrode, Operating the electrode pattern in
this manner 188A produces an ablation pattern 198A, as seen in Figure 538, wherein the entire

surface of tissue within the treatment area is ablated tissue 3a.
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[00186] Figurs 54A, on the other hand, shows a striped linear electrode pattern 1888 of alternating
+ arud - glectrodes during an shlational event during which alternate pairs of the finear electrode pairs
are operating, as depicted by the sparkie Hnes surrounding the activated ﬁﬁear eiectrodes. Operating
the electrode pattern in this manner 188B produces an ablation pattern 1988, 25 seen in Figure 548,
whereln stripes of ablated tissue 3a within the treatment area alternate stripes of non-ablated tissue 3b.
(00187} Figure 55 is a schematic rendering of a three dimensiona! view of a target region of a radial
portion of a site of acute or chronic gastrointestinal tract bleeding after 1t has been ablationally treated,
per embodiments of the invention. Ablated regions 3a are rendered as regions distributed through the
target area within a larger sea of non-ablated fissue 3b. These regions are depicted as being slightly
conical in this schematic view, but in practice the ablated tissue region may be more cylindrical in
shape. The regions 34 are of approximately the same depth, because of the control exerted over the
depth of the ablation arca into lavers of the gastroiniestinal wall, as deseribed herein. With such
controd, the regions 3a can vary with respect of the faver to which they extend continuously from the
upper surface where ablational energy has been applied. The conical regiong are of approximately the
same width or diameler, and distributed evenly throughout the tissue, because of the contrel over
ablational surface area, as deseribed herein. In this particular example, the therapeutic target is
actually a particular type of cell 4b {open irregular spheres), for example, a nerve cell, or endocrine
secretory cell; and these cells are distributed throughout the target ares. The post-ablation therapeutic
rarget cells 4a (dark irregular sphereg) are those which happened to be included within the conical
regions 3a that were ablated. The post-ablation cells 4a may be rendered dysfunctional fo varying
degree, they may be completely dysfunctional, they may be, merely by way of illustrative exarople, on
the average, 50% functional by some measure, and there functionality may vary over a particular
range. It should be particularly appreciated however, per embodiments of the invention, that the cells
4h, those not included in the sblated tissue cones, are fully functional

Controlling the ablation in terms of the tissue depth of the ablation effect

[06158] In addition to controlling the surface area distribution of ablation, as may be accomplished
by the use of fractional ablation electrodes as deseribed above, or s controlled by the surface area of
¢lectrode dimensions, ablation can be controlled with regard to the depth of the ablation below the
level of the tissee surface where the ablative structure makes therapeutic contact with the tissue, The
energy delivery parameters appropriate for delivering abiation that is controlled with regard fo depth
in tissue may be determined experimentally. By way of example, an experimental set of exercises was
performed on normal immature swine in order to understand the relationship between the elecirical
parameters of electrode activation and the resultant level of ablation in esophageal tissue, The data are
shown n detail in US Application No. 10/370,0645 of Ganz ef al, filed on February 19, 2003, and in
the publication on August 21, 2003, of that apphication, 1S 2003/0158550 A1, particularly in Tables 1

— 4 of that application. By an approach such as this, appropriate parameters for ablation of other
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tigsues in the sife of aeute or chronic gastroinfestinal tract bleeding tract may be determined. Such
patameters as applied by ablational electrode patterns on an ablational structure with a 360 degree
operating surface that is ditected to esophageal tissus, by waf of example, include 300W delivered
within 300 msec, with & tightly spaced with tightly spaced bi-polar electrode array (lass than 25¢
microns). Ablation depth related to the energy density delivered with 8 — 12 Jom?2 results m complete
removal of the epithelium. Such parameters as applied by electrode patterss on an ablation structure
with an operating radial surface of about 80 degrees includes multiple narrow band electrodes spaced
250 microfs wide, where the generator delivers very high power energy density at 40W/oms to the
tissue in an energy dossge of 12-15 Fem2, In general, depth variances can be achieved via time of
ablation, dosage, mumber of energy applications, and electrode spacing.

£00159] Figare 25 provides a scheratic representation of the histology of the gastrointestina] tract
at a site of acute or chronic bleeding as it is found in various lumial organs such as the esophagus,
stemach, pylorus, duodenum, and jejunam. The relative presence and depth and composition of the
layers depicted in Figure 25 vary from organ o organ, bat the basic organization is similar, The
layers of the a site of acute or chronic gastrointestinal wact bleeding will be described in their order
from the imnermost to the outermost layer facing the a site of acute or chronic gastrodntestinal tract
bleeding lumen; and as seen Fignre 25 and in terms of the direction from which an ablational
structure would approach the tissue. The imnermost layer can be referred to as the surface
{epithelium), and succeeding layers can be understood as being below or beneath the “upper™ layers,
The innermoest layer of 2 gustrointestinal tract af a site of acute or chronic bleeding, which is in direct
contact with the natrients and processed nutrients as they move through the gut is a layer of
epithelium 12. This layer seeretes mucous which protects the lumen from abrasion and sgainst the
corrosive effect of an acidic environment. Beneath the epithelium is a lzver known as the lamnina
propria 13, and beneath that, 3 layer known as the muscularis nmcosae 14, The epithelium 12, the
lamina propria 13, and the muscularis mucosae 14 coliectively constitute the mucosa 15,

{00160} Below the mucosal fayer 15 is the submwcosa 16, which forms a discrete boundary between
the muscosal layer 15 above, and the muscularis propriz 17 below, The muscularis propria 17 includes
varfous distinet layers of smocth muscle that enwrap the organ, in various orientations, including
oblique, circular, and the longitudinal layers. Enwrapping the musculasis propria 37 is the serosa 18,
which marks the cuter boundary of the organ.

j00161] The entirety of gastrodntostinal traet tract wall is highty vasculer and innervated. The
mucosal layer is also rich in glands and cells that seevete contents into the kumen and secrete
hormones into the bloodstream. Al of these cells, including vasculature, exogrine cells, endocrine
cell, and nerve ceils are potential targets for ablaiion when abiational enevgy is direcied toward the
region in which they reside. As a result of receiving energy, cells may be killed or searred o an extent
that they are no Jonger functional, or they may be partially damaged, leaving some level of functien.
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Additionaily, if should be understood that these cells all exist in populations, and 2 partial ablation
may manifest in & statistical distribution of damage, in which some cells of the population are
elimnated or damaged beyond redemption, and some cells may remain substantially unaffected, and
fully finctional. In such partial or fractiona] ablation svents, it can be understood that the rermmant
fevel of function following therapeutic ablation may melude a range of function and dysfimetion.
[60162]  As provided by embodiments of the mvention, the ablation applied to the gastroitestinal
tract at a site of acute or chronic bleeding wall tissue may be depth-controlled, such that only the
epithelinm 12, or only a portion of the mucosal layer is ablated, leaving the deeper layers substantiaily
wnaffected. In other embodiments, the ablated tissue may commence at the epithelivm yet extend
deeper into the submucosa and possibly the muscularis propria, as necessary to achieve the desired
therapentic effect.

Bevice and Method for Partially-Clrcamferentiai Ablation

[00163] One embodiment of 8 method of ablating Hssue in the gastromtestinal tract at a site of acute
or chronic bleeding tract includes the use of an ablation device with an ablation siructure supported by
conventional endoscopes 111, as illusimted in Figure 24. As described herein, more particularly, the
tissue targeted for ablation by embodiments of an ablation device and miethods therefore is on the wall
of the gastrointestinal tract at a site of acute or chronic bleeding. An example of one commercially
available conventional endoscope 111 s the Olympus "gastrovideoscope” mode! number GIF-Q160.
While the specific construction of particular comenercially available endoscopes may vary, as shown
i Figure 24, most endoscopes include a shaft 164 having a steerable distz! end 318 and a hub or
handle 162 which includes a visual channe 161 for connesting to a video screen 160 and a port 166
providing access to an oner working channel within the shaft 164, Dials, levers, or other mechanisms
(not showsn) will usually be provided on the handic 162 to allow an operator to selectively steer the
distal end 110 of the endoscope 111 as is well knovwn in the endoscopic arts, In accordance with the
present izwentioh, an ablation device, including an ablation structure is advanced into the
gastrotntestinal tract to & site of acute or chronic bleeding tract while supported at the distal end of sn
endoscope. The ablation structure is defleciable toward a tissue surface and the ablation structure is
activated to ablate the tissue surface. Within the gastrointestinal tract at a site of acute or chronic
bleeding tract, variously sized tssue surface sites can selectively be ablated using the device, As will
be further described, the ablational structure of embodiments ciescribeé in this section do not
circumsceribe a full 366 degrees, buf rather circumseribe a faction of 360 degrees, as will be described
further below.

{00164} In general, in one aspect 2 method of ablating tissue in the gastrointestinal tract at a site of
acuie or chronic bleeding tract is provided. The method meludes advancing an ablation siracture into
the gastrointestinal ract at a site of acute of chronic bleeding tract while supporting the ablation

structure with an endoscope. In some embodiments, advancing the structure into 2 site of acute or
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chronic gastrointestinal tract bleeding may be sufficient to place the sblational siructure of the device
into close enough proximity in order to achieve therapentic contact. In other emboditnents, a
snbsequent step may be undertaken in order fo achieve an appropriaie level of therapeutic contact.
This optional step will be generally be understood as moving the ablation structure toward the farget
site. The method thus may further include moving af least part of the sblation structure with respect o
the endoscope and toward a tissue surface; and activating the ablation strueture to ablate the tissue
surface. Moving at least pazt of the ablation structure with respect to the endoscope can include
movement tyward, away from or along the endoscope. Moving the ablational structure toward a target
tissue surface may be performed by structures in ways particalar to the strucure. For example, the
structure gan be moved by inflating a balloon member, expanding a defiection mernber, or moving a
deflection member. The function of such movement is Yo establish a therapentically effective contact
between the ablational structure and the targe! site. A therapeutically effective contact neludes the
contact baing substantial and uniform such that the highly controlled electrical parameters of radiant
smission from the electrode result in simslarly highly controlled tissue ablation. Some embodiments
of the invention further inchude structure and method for locking or securing such a therapeutically
effsctive contact once established. Thus, some embodiments include a position locking step that, for
example, uses suction 1o secure the connection between the ablaton structure and the tissve site.
[06165]  As shown in Figures 9, 10, 11, and 26, i one aspect a method of ablating tissue in the
gastrointestinal tract at a site of acute or chronic bleeding includes an ablation device 100 for ablating
u tissue surface 3, wherein the device 100 includes an ablating structure, for example, an ablation
structure 101 supported by an endoscope 111. The method inclades ablating tissue in the wall of a
huminal organ of the gastrointestinal tract at a site of acuie or chrosic bleeding tract by the steps of (1)
advancing the ablation structure 101 mio the luminal organ; (3} deflecting the ablation structure 161
toward a tissue swrface 3; and (3} activating the ablation sttuciure to ablate the tissue surface 3. As
shown in Figure 9, the device 160 can additionally inchude a housing 107, slectrical connections 169,
an infiation line 113 and an inflation member or balloon 105,

[06166] The ablation structure 10%, in one smbodiment is an electrode structure configured and
arranged to deliver energy comprising radiofrequency energy to the mucosal layer of the wall of the
organ at a site of 2cute or chronic gastrofntestinal tract bleeding tract. It is envisioned that such an
ablation structure 161 can inchude a plurality of electrodes. For example, two or more slectrodes may
be part of an ablation structure, The energy may be delivered at appropriate levels to accomplish
ablation of mucosal or subtmucesal level tissue, or altematively to cause therapeutic injury to these
tissues, while substantially preserving muscularis tissue. The term "ablation” as used herein generally
refers (o thermal damage to the tssue causing any of loss of function that is characteristic of the
tigsue, or tissue necrosis. Thermal damage can be achioved through heating tissue or cooling tissue

{Le. freezing). In some embodiments ablation is designed to be a partial ablation.
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{66167  Although radiofrequency energy; as provided by embodiments of the inveniion, is ong
particular form of energy for ablation, other embodiments may uiilize other energy forms including,
for example, microwave energy, or phaotonic or vadiant sources such as infrared or ultraviolet Hght, the
latter possibly i combination with improved sensitizing agents. Photonic sources can include
semiconductor emitters, lasers, and other such sources, Light energy may be either collimated or non-
miiirﬁa{ad_ Other embodiments of this invention may utilize heatable fluids, or, alternatively, a
cooking medium, including such non-limiting examples as Hquid aitrogen, Freon ™, non-CFC
tefrigerants, CO, or M;0 as an ablation energy medium. For ablations using hot or cold fluids or
gases, the ablation system may include an apparatus to virculate the beating/cool medium from
outside the patient 1o the heating/cooking balloon or ather element and then back outside the patient
agamm, Mechanisms for circulating media in cryosurgical probes are well known in the ablation arts.
For example, and mcorporated by reference herein, suitable circulating mechanisms are disclosed in
UL, Pat. No. 6,182,666 to Dobak, 1.5, Pat. No. 6,193,644 to Dobak, 1.8, Pat. No, 6,237,355 to Li,
and U8, Pat. No. 6,572,610 10 Kovalcheck.
[00168] In a particular embodiment, the energy delivered to the wall of a luminal organ at a site of
acute or chronic gastrointestinal wract bleeding fract comprises radiofrequency energy that can be
delivered from the energy delivery device 108, Radiofrequeney energy can be delivered in 4 number
of ways. Typically, the radiofrequency energy will be deEivafed in a bipolar fashion from a bipolar
artay of electrodes positioned on the ablation structure 101, in some cases on an expandable structure,
such as @ balloon, frame, cage, or the like, which can expand and deploy the electrodes directly
against or immediately adjacent to the mucosal tissue so as to establish a controlled level of
therapeutic contact between the electrodes and the torget tissus (e.g., through direct contact or through
a dielectric membrane or other layer). Alternatively, the electrode structure may include a monopolar
electrode structure energized by a radiofrequency power supply in combination with a retum electrods
typically pesitioned on the patient's skin, for example, on the small of the back. I any case, the
radiofrequency energy is typically delivered at a high cnergy flux ever a very short period of time in
order to injure or ablate only the mucosal or submucesal Jevels of tissue without substantially heating
or otherwise damaging the muscularis tissue. In embodanents where the ablation stracture includes a
plurality of electrodes, one or more of the electrodes can be bipolar or monopolar, and some
embodiments include combinations of bipolar and monopolar electrodes.
[80169] The ablation structure 101 can be arranged and configured in any of a number ways with
regard to shape and size, Typically, the array has an area in the range from about 0.5 cm® 0 about 9.0
. enr’. Typical shapes would melude rectangular, circular or oval. Tn one embodiment, the ablation
structure 101 has an avea of about 2.5 cm’. In another embodiment, the ablation sirecture 101 has an

area of about 4 end® and dimensions of about 2 cm. by 2 em.
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[00178} The housing 107 of the ablation device 100 ts arranged and configured to support the
ablation structire 101, The housing 187 can be made of any suitable material for withstanding the
high energy fiux produced by the ablation structure 101, As shown in Figures 9 - 14, 17, 18, 21, and
22, in one embodiment, the housing 107 is sandwiched between the ablation structure 101 and an
endescope 111 when the ablation device 100 is supported by an endoscope 111, One end of the
ablation structure 101 can be further away fom the endoscape than the other end to improve ease of
comdact with the targeted tssue (not shown). For example, to ensure the proximat end of the ablation
struchure 101 makes contact with the targetad tissue, the proximal end of the electrode may be
supported by a tapered housing member 107,

[06171] The electrical connections 109 of the ablation device connect the sblation struchwe 16l to a
power source. The electrical connections 109 can include a single wire or piality of wires as needed
to provide controlled energy delivery through the ablation structure 101, In one embodiment, the
clectrical connections 109 inchude Iow electrical loss wires such as litz wire.

[00172] The inflation line 113 is arranged and configured to transport an expansion medium,
typically a suitable fluid or gas, to and from the inflation member. In one embodiment, the inflation
fme is 2 flexsble twbe. The inflation line 113 can be made of polymer or co-polymers, such as the non-
limiting examnles of pelyimide, pelyursthane, polyethylene terephihalate (PET), or polyamides
(ssylon). The inflation member 103 is designed 1o deflect the ablation device 106 in relation to a target
tissue surface 3. The inflation member 165 can be reversibly expanded to an increased profile.
00173] Inone embodiment, the inflation member 105 additionally serves as an attachment site for
support of the ablation device 180 by an endoscope 111. As shown in Figares 9~ 14, 17, 18,21 and
22, the inflation member 105 can be deployed from a fow profife configuration or arrangement {see
Figures 16, and 20} to an increased profife configuration or arrangement (see Figures 11-14, {7-19)
using the expansion medium. In preparation for ablation, when the inflation member 105 is
sufficiently inflated, defloction of the ablation device 180 In refation to a tissue surface 3 can be
achigved. As shown in Figures 11, 31, 42, and 44, in one embodiment, deflection of the ablation
device 100 results in a therapeutic level of contact, i.e,, a substantially direct, uniform, and sustainable
contact between the ablation structure 101 of the device 108 and the target tissue surface 3. For
example, as shown in Figares 31, 42, and 44, when the inflation member 105 is sufficiently inflated,
the resulting expanded profile of the inflation member 105, which contacts the tissue surface 3, results
in contact by deflection between the tissue surface 3 of the mner wall § of a luminsal organ a
gastrointestinal tract at a site of acute or chronie blesding tract and the ablation structure 100, In thess
embodiments, suction can be applied in combination with the inflation member 105 to achieve contact
between live ablation structure 167 and the tissoe surface 3. Suction can be achieved throngh the
endoscope 111 or through the ablation device 160 to aid in collapsing the targeted tissue surface 3
around the ablation structure 167,
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{00174]  In various embodiments, the inflation member 105 may be compliant, non-compliant or
semi-compliant, The inflation member 105 can be made of a thin, flexible, bladder made of & material
such as a polymer, as by way of non-limiting examples, polyimide, potyurethane, or polyethylene
terephthalate (PET), In one embodiment, the inflation member is a battoon. Inflation of the mflation
member 165 can be achieved through the inflation line 113 using, for example, controlled delivery of
fluid or gas expansion medimm, The expansion medivm can nclnde 2 compressible gaseous medium
such: a8 air. The expansion mediom may alternatively comprise an incompressible fluid med_ium, such
as water or a saline soltion.

[00178]  As shown in Figares 12, 13, and 14, the inflation member 165 can be confipured and
arranged in a variety of ways to facilitate deflection of the ablation device 100 in relation to a tissue
surface 3. For example, as shown in Figure 12, the inflation member 103 can be eccentrically
positioned m relation 1o the supporting endoseope 111 as well as the housing 107 and the ablation
structure 101, Altematively, as shown in Figare 13, the inflation member 185 can be positioned
concentrically in relation to the supporting endoscope 131 and the ablation structure 101 can be
attached 1o the inflation member 103 distally from the endoscope 111. In another embodiment, as
shown in Figure 12, the inflation member 105 can be positioned between the supporting endoscope
11 and the ablation strectare 101. The ablation structure 101 shown in Fignres 12 ~ 14 can cover a
range of circumferential span of the endoscope 111 spanning, for example, from about 5 o 360
degrees when inflation member 105 is deployed.

[00176] Oune method of ablating #ssue in a luminal organ of the gastrointestinal fract at a site of
acute or chronie bleeding tract can inchude a first step of advaneing an ablation structure 101, (o & site
of acute or chronic gastrointestinal ract bleeding, In a second step, the ablation structure 107 is
supported with an endoscope 111 at the site of acute or chronic gastrointestingl tract bleeding. Ina
third step, the ablation stracture 101 is deflecied toward a tissue surface 3. In a fourth step, energy can
be applied to the ablation stracture 101 to ablate the tissue surface 3.

[60177}  In another method, the step of advancing an endoscope-supported ablation structure 161 can
include advancing the endoscope 111 into a hwminal organ at a site of acute or chronic gastrointestinal
tract bleeding and advancing the ablatien structure 161 over the endoscope 111, For example, the
endoscope 111 can be positioned relative to an ablation target tissne sueface 3 after which the ablation
structure 301 can be advanced over the outside of the endoscope 111 for ablating the target tissue
surface 3,

{00178] In a further method, the step of supporting the ablation structure 101 with an endoscope 131
includes inserting the endoscope 111 into the ablation structure 101 (see for example, Figures 1A~
ZB). in a related method, the ablation structure 101 18 supported by a sheath 103 (see Figuies 26 28,

390, 31, 32 and 37) and the step of inserting the endoscope 111 into the ablation structure 101 includes
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inserting the endoscope 111 into the sheath 103, In 2 further related method, the step of inserting the
endoscope 111 into the sheath 103 includes creating an opening in the sheath 103 {not shown).
[60179]  In a particular method, a distal portion of 2 sheath 103 having a smaller onter diameier than
a proximal porfion of the sheath 103, is adapted to be expanded when an endoscope 111 is inserted
into it.

{60180] In another method, the step of advancing the ablation structire 101 into the gastrointestinal
fract at a site of acute or chronic bleeding includes advancing the ablation structure 101 through a
channel of the endoscope 111 from either the endoseopes proximal or distal end (as discussed below
for Figures 34A, 354 and 364). In vet another method, the step of supporting the sblation stuchure
101 comprises supporting the ablation stucture 181 with a chanme] of the endoseope {see as discussed
below for Figures 34A, 35A, 36A, 37 ~ 39}, In a further method, a deflection structure or deflection
member 154 s advanced through a channel of the endoscope 111 and the step of deflecting the
ablation structure 107 toward a tissae surface 3 includes deflecting the ablation structure 1681 with the
deflection structure or defloction member 150,

100181]  As illustrated in Figures 34A, 354, and 364, variously adapted and configured ablation
structures 101 can {it within and be conveved through an endescope internal working channe! 211, In
cach case, the ablation structure 101 and an accompanying deflection mechanism can be eonveyed
through the internal working channel 211 in a dimensionally compacted {irst configuration that is
capable of expansion to a second radially expanded configuration upen exiting the distal end 11 of
the endoscope 111 (For example, see Figures 34A, 348, 35A, 358, 364, and 36R).

{00182} As shown in Figore 348, in one embodiment, the deflection mechanism s an inflation
member 165, to which the ablation structure 161 can be integrated within or mounted/attached o, for
example by etching, mounting or bonding. The inflation member 105 can be, for example, a
compliant, non-compliant or semi-compiiant balleon.

[00183}F As shown in Figures 358 and 358, in another embodiment, the deflection mechanism is an
expandable member 209 that can expand to 2 second desived arrangement and configuration. As
shown in Figure 358, the expandable member 209, can be an expandable stent, frame or cage device,
to which an ablation structure 101 is mounted or integrated. For example, where the expandable
member 209 is a wire cage, the wires can be a component of a bipolar cireuit to provide the abiation
structure 101 feature, Alternatively, the cage can have a flexible electrode cireuit bonded or cam be
attached to an outer ar inper surface of the cage to provide an ablation structure 101 that is an
electrode. As shown in Figure 368, the expandable member 209, can be 4 folded or rolled series of
hoops including or having an attached ablation siructure 181 that expands upon exiting the endoscope
distal end 110,

{00184] As further illustrated in Figures 37 - 39, the ablation structure 101 can be supported with a '

channe] of the endoscope 111. In one embodiment as shown in Figures 37 — 39, an ablation: device
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106 includes a deflection member 150 that supports an attached housing 107 and ablation structure
161, As shown in Figure 39, the eodoscope 111 includes an internal working channel 211 suitable for
advancing or rewrgating the deflection member 156 which is connected 10 an internal coupling
mechanism 215 of the ablation device 168, Figures 37 and 39 both show a deflection member 150
including a bent region of the deflection member 156 in a deployed position, wheremn the deflection
member 150 bent region is positioned external to the endoscope distal end 116. Figure 38 shows the
deftection member 180 in an undeployed position, wherein the deflection member 130 bent region is
positioned internal to the endoscops 111, The ablation structure 101 is thus supported with a channel
of the endoscope 111 (the internal working chasmel 211 of the endoscope 111) by way of the
deflection member 150 and the connected infernal coupling mechanism 215 of the ablation device
104,

[60185] In addition, when the deflection member 150 is advanced or moved proximally or distally
within the endoscope internal working channel 211, the deflection member 150 is accordingly
advanced through a channel of the endoscope 111, In another implementation, as shown in Figure 42,
wherein the deflection mechanism is an inflatable member 163 (shown in a deployed configuration)
coupled to an inflation line 113, the inflation line 313 can be disposed within the endoscope internal
working channel 211, In yet another implementations, both the inflatable member 105 {inan
undeployed configuration) and inflatien line 113 can be advanced within the internal working channel
211 either proximally or distally in relation fo the endoscope 111, Conductive wires 109 can pass
through the working chamnel (not shown) or outside as shown in Figure 37.

[00186] Asshown in Figare 41, in another implementation the endoscope 111 includes an internal
working channel 211 suitable for supporting the sblation housing 197 and ablation structure 101
which are connected to an internal coupling mechanisin 215 of the ablation device 108, As such, the
connected ablation structire 101 is supported within a channel of the endescope 111, Additionally as
shown in Figure 41, the housing 167 and ablation stracture 104 can further be supported by an
external region of the endoscope 111, wherein the infernal coupling mechanism 215 is adapted and
configured to position the housing 107 in ecntact with the externat region of the endoscope 111, The
internal coupling mechanism 215 can be cannulated {not shown) to facilitate use of the working
channel to aspirate and flow in fluids or air.

[06187] In another ablation method, an additionat step includes moving the ablation structure 101
with respect to the endascope 111 within a luminal organ of the gastrointestinal tract at 2 site of acute
or chronic bleeding. As illustrated in Figures 27, 28, 30, 32, and 47, and as discussed below, a sheath
163 of the ablation device 166 fo which the ablation structure 161 s attached can enable moving the
ablation siructure 301 with respect to fhe endoscope 111, Purther, as Hlustrated in Fipures 344, 354,

364, 37, 38, 39, and 41, and discussed above, an intemal working channel 211 of the endoscope 111
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throngh which at lsast a part of the ablation device 160 is disposed can enable moving the ablations
structure 10% with respect to the endoseope 111,

66188} Referring to Figures 11, 31, 42, and 44, in yet another method, the step of deflecting the
abiation structure 101 foward a tissue surface 3 includes inflating an inflation member 103 of the
ablation device 180 within & Juminal organ of the gastrointestinal tract at a site of acute or chromic
bleeding. The inflation member 105 can be arranged and configured to be reversibly inflatable, The
inflation member 105 ¢an be inserted along with the ablation structure 107 into zn alimentary tract in
a collapsed configuration and expanded upon localization at a pre-selected treatinent area. In one
iraplementation, the inflation member HI3 is a balloon. For example, in Figures 11,31, 42, and 44 it
is shown how deflecting the ablation structure 101 toward a tissue surface 3 is achieved when the
inflation member 165 is inflated or deployed. As Hllsstrated in Figures 11, 31, 42, and 44, upon
sufficient inflation, the inflation member 105 contacts » tissue surface 3 consequently deflecting the
ablation structure 107 which contacts an opposing tissue surface 3.

[00189] Asshown in Figures 198, 28, 35, 36 and discussed above, in a further method, the step of
deflecting the ablation structure 101 includes expanding a deflection structure or deflection member
156, In one implementation, s shown in Figure 194 the zblation device 1088 includes a sheath 103,
wherein the sheath 183 is arranged and configured to receive the deflection member 158, the
endascope 111 and ablation structure 101 internally to the sheath 193, In one irmplementation, the
deflection member 156 is a shape memory alloy, for example, Nitinol, The flexible extensions of the
deflection member 158 in this embodiment can be coupled to the endoscope, an elastomeric sheath
115 of the ablation device 100 (shown in Figure 19A) or any part of the device 100, ncluding the
ablation housing 107,

[00190]  As shown in Figures 34, 35, 36, 37, 38, and 39, and discussed above, i a further method,
the step of deflecting the ablation structre 161 includes moving a deflection structure or deflection
member 150,

[00191] Briefly, in each case moving the deflection 150 is used to change the deflection member
156 from anon-deployed io s déploycd configuration. As shown in Figare 23, in one embodiment,
deflecting the ablation structure 161 includes a flexing point in the ablation struchure 101, wherein the
ablation structure 161 can deflect in response 1o, for example, resistance met in contacting a tissue
surface 3.

[00192]  Asshown in Figures 43, 44, and 45A — 45C and as discussed in further detai] befow, in
another method, the step of deflecting the ablation siructurs 101 includes rotating, pivoting, tuming or
spinning the ablation structure 161 with respect to the endoscope 111 along their respective and
paraliel longitudinal axes. Deflection of the ablation structire 181 with respect to the endoscope 111
can eceur in combination with the endoscope 111 distal end 11¢ deflecting with respect to a target site

on the wall of a fuminal organ of the gastrointestinal tract at 1 site of acute or chronie bleeding, Alse,
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the ablation structure 101 can deflect in combination with an inflation member 105 used to achieve
apposition of the ablation device 100 to the 9ssue. In some embodiments, the step of deflecting the
ablation structure 101 may additionally include any combination of the shove disciosed deflecting
steps.

[04193]  As shown in Fipures 19, 26, 21, 22, 344, 348, 354, 358, 364, 368, 468, and 47, in
atother ablation method, an additional step includes moving the ablation structure 101 from a first
cenfiguration to a second radially expanded cosfiguration. The details regarding radial expansion of
the ablation structure 161 shown in Figures 19, 24, 21, and 22 are described below, while ihe details
for Figures 34A, 348, 354, 35B, 36A, and 36B are described shove, Additionally, as shown in
Figures 408 and 47 the ablation structure 101 can be aranged in a first configuration wherein the
ablation stracture 161 15 coupled direetly or alternatively through an housing 167 (not shown) to an
inflation mewber 105 attached to a catheter 254, In an undeployed configuration as shown in Figures
468 and 47, the non-inflated nflation member 105 and ablation stracture 101 have a relatively low
profile in relation to the endoscope 111, When deployed, the inflation member 105 moves the ablation
structure 181 o a second radiaily expanded configuration (not shown}.

100154} As shown in Figures 15, 16, 40, 43, 44, 454 - 45C, 46B, and 47, in a further method, an
additional step includes attaching the sblation structure 101 to the endoscope 111, As shown in
Figures 15 and 16, attachment of the ablation structure 101 to the endoscepe 111 can also be by way
of an elastomeric sheath 115 The elastomeric sheath 115 can removably bold the ablation structare
101 in a desired position on the endoscape 113, The elastomeric sheath 115 can be arranged and
configured to fit over the endoscope distal end 110, As shown in Figures 15 and 16, the inflation
member 145 can be attached to the elastomeric sheath 115 or altematively the inflation member 108
can also act as the "elasiomerie sheath” (not shown),

[00195] In another method, the step of attaching the ablation structure 101 to fhe endoscope 111
mcludes attaching the ablation structure 101 10 an outside surface of the endoscope. Alternatively, the
attaching step can include, for examiple, attaching to an mside surface, an outside or inside feature of
the endoscope, vr any combinations of the above. Lubricants such as water, IPA, jelly, or oil may be
use fo aid aitachment and removal of the ablation device from the endoscope.

[00196] As shown in Figure 41, in a further method, the step of attaching the ablation strecture 161
to the endoscope 111, includes an ablation stracture 101 having an attached rolled sheath 116,
wherein attaching the ablation structure 161 fo the endoscope 111 meludes unroiling the sheath 116
over an outside surface of the endoscope 311. The rolled sheath 116 can additionally cover the
electrical connections 109 of the ablation device 100 along a length of the endoscope 111 (see Figre
41}. In a related method, the ablation structure 101 is attached to the endoscope 111 by an aiaching
step mchuding unrolling the roiled sheath 116 over an outside surface of the endoscope 111 and part of
the ablation structure 101,
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{00197] I enother method, as shown in Figure 40, the step of attaching the sblation structure 161
the endoscops 111 includes attaching the ablation structure 501 to a channel of the endoscope. As
shown i Figare 48, in one implementation, the housing 107 and ablation structure 161 are coupled to
an internal coupling mechanism 215 that can be positioned within an internal working channet 211 of
the endoscope 111, The internal coupling mechanism 215 in Figure 40 s shown as attached 1o fhe
intermal working chapnel 211 af the endoscope distal end 110. In this embodiment, the housing 107
and ablation structure 101 are shown in afignment with and coupled to an sutside surface of the
endoscope 111 near the distal end 116,

{06198] Inone method of ablating tissue i the alimentary fract, the tissue surface ¥ can include a
first treatmient arca and activation of the sblation stracture 101 step can inclade activation of the
ablation structure 101 to ablate the first treatment area, and further include moving the ablation
structure 101 to 2 second area without removing the ablation structure 101 from the patient and
activating the ablation structure 101 to ablate the second tissue area 3. Moving, in this sense, refers to
moving the ablational structure to the locale of a target site, and thereafter, further moving of the
structire into a therapeutically effected position can be performed varicusly by inflatisng a balloon
mersber, or deflection or inflating a defiection member, as described in detail elsewhere. For example,
where two or more arsas of the tissue surface 3 of a target area in the wall of an organ in the a site of
acute or chronic gastrointestinal tract bleeding tract can be ablated by directing the ablation structure
101 to the first target region and then activating the ablation structure 107 to ablate the tissue surface
3. Then, without removing the ablation structure 101 from the patient, the ablation structure 101 can
he directed o the second target area in the wall of an organ for ablation of the appropriate region of
the tissue surface 3,

[80I9%] In general, in another aspect, an ablation device 180 s provided that mcludes an ablation
structure 101 removably coupled to an endoscope distal end 116, and a deflection mechanism adapted
and configured to move the ablation structure 161 foward a fissue surface 3 (see for example, Figures
519, 22,22, 27 - 29, 30 - 32, 344, 354, 364, 37, 38, 39, 42, 44, and 47).

[00200] na re_lgteci embodiment, the abiation device 108 additionally inciudes an ablation structure
movernent mechanism adapted to move the ablation structure 101 with respect to the endoscope 111,
As discussed below and shown in Figures 26 - 28, and 30 — 32, the ablation structure moverent
mechanism can be a sheath 103 to which the ablation structure 101 is attached, wherein the sheath
163 is arranged and configured to move the ablation stracture 101 with respect to an endoscope 111
received within the sheath 103, Alternatively, ss discussed above and shown in Figares 344, 354,
364, and 37 - 39, the ablation structure movement mechanism can be in the form of an internal
coupling mechaniem 215 of the ablation structure 108, whersin the ehlation stuchure is connected o
the internal coupling meehanism 215 and at least a portion of the internal coupling mechanism 715 is
disposed internally to the endoscope.
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[002681] In another embodiment, the ablation device 108 additionally includes a coupling
mechunism designed fo fit over an outside surface of an endoscope 111, to couple the ablation
structure 101 with the endoscepe 111, As discussed above, a spiral sheath 104, an elastomeric sheath
115, a rolied sheath 116 and an mternal coupling mechanism as shown in Figures 15, 16, 40, and 41
respectively, are examples of such coupling mechanisms. In a particular embodiment, the coupling
mechanism includes a sheath 103 capable of supparting the ablation structure 191, The sheath 103 can
be tubing, a catheter or other suitzble elongate members. The sheath 103 can be arranged and
configered so that it can be moved independently of an associated endoscope.

[002062] As shown in Figure 41, in another embodiment, the sheath 143 can be arranged and
configured as a rolled sheath 116 that can be unrolled over the outside surface of the endoscope, In
use, a rolled sheath 116 connected to the ablation device 106, for example at substantially near the
proximal end of the housing 107 (from the perspective of an operator of the device), can be unrolled
from such a position and continze 1o be unrolled toward the proximal end 112 of the endoscope 111
{see Figure 47}, Ins this way, the rolied sheath 116 can be caused to coniact and cover all or a portion
of the length of the endoscope 111 (ot shown). Additionally, as the rolled sheath 116 is unrolled
along the endoscope 111, it can sandwich the electrical conmections 109 between the rolled sheath 1316
and the endoscope 111 (see generally Figure 41},

[002063] It another embodiment, as shown in Figures 3¢ and 31, the sheath 103 can be arranged and
configured o support a deflection mechanism wherein the deflection mechanism neludes a deflection
structure or geflection member 156, As fiiustrated in Figures 30 and 31, where the deflection member
158 is an inflation member 105, the inflation member 105 can be directly attached to the sheath 153,
As shown in each case, the inflation member 105 is positioned oppesite the placement of the ablation
structure 161, which is also attached to the sheath 163. This configuration of the sheath 103 providey
support for the inflation meniber 108 and the ablation structure 101 irrespective of the posiioning of
the endoscope distal end 110, For example, as shown in Figure 34, the endoscope distal end 118 can
be positionad to provide a gap betwoen the distal end 110 and a distal end of the sheath 103 where the
ablation stracturs 101 and inflation member 105 are positioned. In contrast, as shown in Figure 31 the
endoscops distal end 110 can extend through and beyond the distal end of the sheath 103,

[06204] In another embodiment, as shown in Figare 16, the sheath 183 can be elongated. Figure 20
illustrates & sheath including electrical connections 169 and an inflation Hine 113, The sheath 103 may
melude preunatic and/or over extroded wires impregnated within the sheath 183, In use, the sheath
163 can be introduced first into an alimentary tract, wherein the sheath 103 serves as a catheter like
guide for introduction of the endoscope 117 within the sheath 183, Alternatively, the endoscope 111
may be ntroduced first and thereby serve as a guidewire for the shesth §83 to be mitroduced over.

Figure 26 also shows attachment of an inflation member 185 to the sheath 103, in an arrangement
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wherein the ablation structure 161 is attached to the inflation member 185 opposite the sheath 103
attachment point.

{o0265]  In embodiments shows in Figures 27 and 28, the sheath 163 includes an optically
transmissive porfion 138 adapted and configured to cooperate with a visual chaneel of an endoscope
111, For example, the sheath 103 may be made of cleas, translucent or transparent polymeric wbing
including PVC, acrylic, and Pebax® (a polvether block amide). As shown in Figure 24, one
component of an endoscope 111 can be a visual channel 161 that provides visual imaging of & tissue
sirface 3 as imaged from the endoscope distal end 110, For example, the transmissive pottion 158 can
sfiow visualization of the wall of an esephagus 3 through the ansmissive portion 158 of the sheath
103. As shown in Figure 28 and in the cross-section view provided in Figure 29, the sheaths 103
shown in Figures 27 and 28, include an optically transmissive portion 158 arranged and configured
to provide viewing of tissue surfaces 3 through the wall of the sheath 103, with the aid of an internally
disposed endoscope 111 having a visual channel 161, Also shown in cross-section in Figure 19 are
portions of the sﬁeath 103 throngh which electrical connections 109 and an nflation line 113 can pass,
These features may be imbedded into the sheath 103 inper-wall or attached to the sheath 103 inner
wall As shoﬁm in Figure 27, the sheath 183 including = transmissive portion 158 can extend past the
endoscope distal tip 110, Alternatively, ss shown in Figures 27, 28, and 31, the endoscope distal end
118 can extend distally past the transmissive portion 158 of the sheath 163,

[06206] In another implementation, the ransmissive portion 158 of the sheath 103 can be reinforeed
structurally with coil or braid elements meorporated therein 1o prevent ovalization and/or collapsing
of the sheath 103, particularky while deflecting the ablation device 100

[06207} In & further embodiment, the sheath 103 inclodes a slit 203 formed in a proximal portion of
the sheath 163, the slit 203 being designed to open to adimit an endoscope dista] end 118 into the
sheath 183, As shown in Figure 32 the proxinal portion of the sheath 103 can include 2 perforation
region or shit 203, The stit 203 can extend partially of fully along the length of the sheath §03. The slit
203 enables the sheath 103 to be pulled back, or opened when, for example introducing an endoscope
111 into the sheath 103. In oue implementation, as shown in Figure 32, the sheath 183 additionatty
inctudes a locking collar 205 far locking the sheath 103 in a desired position in respect to the
endoscope 111.

{00208] As shown in Figures 334 and 33B, the distal portion of the sheath 183 can have a smaller
cuter diameter than a, proximal portion of the sheath 193, the distal portion of the sheath 143 being
adapted and configured o be expanded when an endoscope 111 is inserted into # (ot shown). This
embodiment can ald in accessing an endoscope 111 in a case where the sheath 103 is advanced first
inte a target site within the alimeniary tract. Since the distal end of the shealh 103 is smaller in

diameter, but includes a slit 203, the sheath 103 can accept a larger outside diameter endoscope 111
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because when the endoscope 111 is advanced, the slit 203 of the sheath 143 allows for widening of
the sheath 103

(002091  In general, in another aspect, a method of ablating tissae in within the alimentary tract
includes advancing an ablation structure 181 info the alimendary iract while supporting the ablation
structure 161 with an endoscope 111. The endoscope distal end 110 can be bent to move the ablation
strueture 101 inte contact with a tissue surface followsd by activation of the ablation structure 101 to
ablate the tissue surface 3 (see eg., Figure 43), In a particadar embodiment, the ablation strecture 101
inctudes a plurality of electrodes and the activaing step inchades applying energy to the efectrodes.
[00210] In general, in another aspect the coupling mechanism is designed fo fit over an ouiside
surface of an endoscope 111, to couple the ablation structure 161 with the endoscope 111, rather than
being for example, a sheath (as discussed above}, and is adapted and configured to provide a certain
freedom of mavement to the ablation structiure 10, including but not imited to flexing and/or
rotating and/or pivoting with respect to the endescope 111 when coupled to the endoseope 111, The
freedom of movement is with respect to one, two, or three axes, thereby providing one, hwo, or three
degrees of freedom. Non-limiting examples of suitabie coupling mechanisms include a flex joint, pin
joint, U-joint, ball jomt, or any combination thereof. The following described coupling mechanism
embodiments advantageously provide for a substantially wniform apposition foree between a
supporting endoseope 111 and an ablation structure 101 when Jocalized at a target tissue surface 3.
002111  Asshown in Figures 43, 44, 434, and 458, the coupling mechanisn: can be a ring 256
attached {o the housing 107 and the endoscope 111, wherein the Bousmg 107 is adapted and
configared to flox, rotate or pivol about the ring 250, For example, as {llustrated in Figure 43, where
the ablation deviee 100 is covpled to a deflectable distal end 110 of an endoseope 111 by a ring 250,
when the device 108 is deflected toward the tissue surface 3 of the wall of the lvmen of the
gastrointestinal {ract a site of acufe or chronic bleeding, the housing 107 upon contact aligns the
ablation structure 101 with the tissue surface 3 by flexing, rotating or piveting about the ring 250
coupling. In these embodiments, the endoscope and the housing that supports the ablation structure
bath have their own longitudina! axis, and these axes are situaied paraliel to each other. The coupling
mechanism that atiaches the housing to the endoseope aliows a pivoting movement between the
jougitudinal axis of the housing and the Jongimdinal axis of the endescope. Advantageously,
sufficient contact pressure provided by deflection of the distal end 110 of the endoscope 101 can
produce a desired degree of contact between the ablation structare 101 and the tissue surface 3,
irrespective of the precise alignment of the distal end $12 in respect to a plane of the tissue surface 3
to be treated.

{62121 For the purposes of gas disclosure, a "desived degree of contact”, "desired contact”,
“therapeutic contact”, or “therapeuticaily effective contact” between the ablation structure 181 and the

tissue surface 3, includes complete or substantially-complete contact between all or 2 portion of 2
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predetermined target on the tssue surface 3 (e.g. a site on the wall of 4 Juminal organ of the
gastrointestinal ract at a site of acute or chyonic bleeding} by ail or a portion of the ablation structure
101, It should also be understood that therapeutic contact, as described in this disclosure typically
oecurs as a consequence of an ablational surface on an apparatus having been moved inte such contact
by the expansion of an expandable member such as a ballcon, or by expanding, moving, or defiecting
a deflection structure. By all such approaches, such movement or bringing into therapentic contact
includes the exertion or application of pressure. Such pressuring is a factor in effecting coaptive
ablation, wherein pressure exerted through Hssue on blood vessels canses them to be partially or
substantially emptied of blood, and coincidentally serves as a counter-pressurs that prevents entry of
blood normally brought about by blood pressure. Thus, any eccurrence of moving or expanding a
member 50 as o bring an ablation surface against target tissue can also be understood as pressuring
fhe tissue,

[00213]1 As shown in Figure 44, in a different yet related embodiment, where the deflection
mochanism of the ablation device 106 is an inflatable member 185, a ring 250 coupling allows for
flexing, rotating or pivoting of the housing 107 and ablation structure 181. As in the previous case,
sufficient contact pressure provided through deflection, here by the inflatable member 103, can
produce a desived degree of contact between the ablation structure 181 and the tissue surface 3. Again,
advantageously, the desired contact can be achieved frrespective of the precise alignment of the
daflected endoscope 111 distal end 110 in respect to 2 plane of the tissue surface 3 1o be treated,
because of the flexing, rotating or pivoting provided by the ring 250 coupling.

{06214} As shown in Figure 454, in a related embodiment, the coupling mechanism between the
ablation device 160 and an endoscope 111 can be an elastic band 252, wherein the housing 107 of the
device 104 is flexibly coupled to the elastic band 252. For example, as Ulnstrated in Figure 45C,
where the ablation device 100 is conpled to & distal end 110 of an endoscope 131 by an elastic band
2582, when the device 100 is deflected toward a tissue surface 3 of the wall of a luminal organ of e
gastrointestinal fract at a site of acufe or chronic bleeding, aliprment between the housing 167 and
accordingly the ablation structure 101 and the tissue surface 3, can be achieved by flexing about the
slastic band 252 coupling, Once more, advantageously, the desired contact can be achieved
irespective of the precise alignment of the deflected endoscope’s 111 distal end 110 in respect to a
plane of the tissue surface 3 (o be treated, because of the flexing capability provided by the elastic
band 252 coupling.

[802157 As shown in Figure 45A, in another related embodiment, the coapliﬁg mechanism between
the ablation device 198 and an endoscope 111 can be a combination of a ring 250 and an elastic band
252, wherein the housing 107 of the device 100 s coupled 1 the olastic band 252. For example, a5
illustrated in Figure 454, where the ablation device 106 is coupled to 2 distal end 110 of an
endoscope 111 by an elastic band 252, when the device 100 is deflected toward a tissue swrface 3 of,
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for example, the wall of a luminal organ of the gastrointestinal fract ai a site of acute or chronic
bleeding (not shown), alignment between the housing 107 and accordingly the ablation structuze 101,
and the tissue surface 3 by flexing, rotating or piveting about the ring 258 and the elastic band 232
‘coupling can be achieved. Again, advantagecusly, the desired contact can be achieved irrespective of
the precise alignment of the deflected endoscope 111 distal end 110 in respect 1o a plane of the tissue
surface 3 to be treated, because of the flexing rotating or pivoting provided by the elastic band 252
conpling.

[00216]  In another embodiment, the ablation device 100 additionally includes an alternative
coupling mechanism between the sblation device 100 and an endoscope 111 that is arranged and
configured to fit within a channel of an endoscope 111, The coupling mechanism can be an intemal
coupling mechanizm 215 and can be configured and arranged o couple the ablation structure 101
within an internal working channel 211 of an endoscope 111 {see Figure 37 and as discussed above).
{60217] As shown in Figures 344, 348, 354, 358, 36A, and 368, in one embodiment of such a
coupling mechanisin, the ablation structure 181 is adapted and configured to fit within the endoscope
internal working channel 211, Additionally, as shown in Figures 344, 34B, 384, 358, 36A, and 368,
i 2 related embodiment, the deflection mechanism is also adapted and configured fo fit within the
endascope interal working charmel 211,

002181 In each of the embodiments described ebove and shown in Figures 344, 34B, 3154, 358,
36A, and 36B, afier expansion of the inflatable member 1085 or expandable member 209 and
subsequent treatsnent of a target tissue 3, the coupling means can further serve as o means to draw,
puli or retrieve the ablation structure 101 and deflection mechanism back info the endoscope infermal
working chasne! 211, Porthermore, in addition fo providing coupling of the ablation structure 101
with the endoscope internal working channel 112, the coupling mechanism can include slectrical
connections 109 o provide engegy to the ablation structure 101,

[06219] I a related embodiment, again wherein the ablation device 100 additionally includes a
coupling mechanism adapted and configured o f within a chanvel of an endoscope 111, the coupling
mecharism can melide & shape memory member and the deflection mechanism can meclude a bent
portion of the shape memory member. As shown in Figures 37 ~ 39, the coupling mechanism can be
an internal coupling mechanism 215, As shown, the internal coupling mechanism 215 can be disposed
within an éndoscope internal working channel 211 and extend bevond the endoscope distal end 160,
Additionally, the internal eoupling mechanism 218 can be connected to g deflection mechaism that is
a deflection member 150, The deflection mersber 150 can include a bent portion and can be connected
1o the housing 107, As shown in Figure 38 and discussed above, the bent portion of the deflection
member 156 can be disposed willim the endoscope internal working channel 213, causing the ablation

structure 101 fo move info a non-deployed position. Upon advancing the internal coupling mechanism
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215 roward the eédoscope distal end 116, the shape memory nature of the deflection member 150
{icilitates deployment of the ablation structure 101 to a position suitable for ablation.

§00220] In general, in one aspect, the ablation strecture 101 of the ablation device 180 includes an
optically transmissive portion 158 adapied and configured to coopsrate with a visual channel of an
endoscope 111. As shown in Figures 27— 31 and discussed above, the opticaily transmissive portion
158 can be a sheath 143 of the ablation device 100,

{00221] Inone embodiment, the ablation structure 161 of the ablation device 160 is further adapted
and configured to move from a first configuration to a second radially expanded configuration. As
shown in Pigures 19 — 22, the ablation structure 101 2nd housing 107 can be designed to reversibly
move from a first less radially expanded confignration {see Figures 20 and 21) to a second radially
sxpanded configuration useful for ablation. Foldable or deflectable configurations that provide for
reversible radial expansion of the housing 167 and the ablation structure 101 van facilitate access
tissue surfaces because of reduced size. Additionally, foldable or deflectable confipurations are
helpful in regard to cleaning, ntroduction, retrieval, and repositioning of the devics in the luminal
organs of the gastrointestinal tract at a site of acute or chronic bleeding,

{00322] The ablation device 106 shown in Figures 198 and 20 includes an ablation structure
actuator 152 arranged and configured to move the ablation structure 161 from the first configuration
(see Figure 20) (o » second radially-expanded configuration {see Figure 21}, As shown (Figures 198
and 20), the actuator 132 can be elongate and designed to work with a receiver 154 arranged and
configured to receive the actuator 152. The actuator 152 can be a wire, rod or other suitable elongate
structure. Alternatively, the actuator 152 can be a hydraulic actuation means with or withowt 4 balfoon
component. In a particatar embodiment, the actuator 152 is a stiffening wire.

[06223F  As ilustrated in Figure 20, before the acator 152 is disposed within the portion of
receiver 154 attached to the housing 107, both the housing 107 and the ablation structure 161 areina
first position having a first configuration. As iliustrated fn Figuve 21, after the actuator 152 is partially
or fully introduced into the receiver 154, the housing 167 and the ablation structure 191 are
consequently changed o & second radially expanded configuration relative to the fivst confipuration.
Introduction of the actuator 152 inlo the receiver 154 can force the portions of the housing 107 and
ablation structure 101 flanking the receiver 154 to expand radially (see Figure 19). In one
embodiment, the housing 107 is heat set in a flexed first configuration suitable for positioning the
ahlation device 100 near 2 target tissus surface 3. Afler a target tissue surface 3 has been reached, the
actuator 152 can be introduced into the receiver 154 1o achieve the second radially expanded
configuration which is useful for ablation of the tissue surface 3.

{80224] In a related alternative embodirent, the housing 107 and ablation structure 161 include an

unconstrained shape that is radially expanded and inciudes one or more flex points to allow for
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collapsed or reduced radial expansion when positioned distally to the distal end 110 of an endoscope
111 and compressed by an elastomeric sheath 115 {not shown).
[06225] As shown in Figures 21 and 22, in another embediment, the ablation structure 181 of the
ablation deviee 108 is adapted and eonfigurad to move from a first configuration to a second radially
expanded configuration wherein the ablation device 108 further includes an expandable member 156.
The expandable member 156 can be positioned between the housing 107 and the endoscope 111,
where in unexpanded form, the ablation structure 187 iz accordingly configured in a first
configuration. Upon expansion of the expandable member 156, the ablation structire 101
configuration is changed to a second radially expanded configuration (see Figure 21).
[60226} In one embodiment, the deflection mechanism of the ablation device 160 includes an
inflstable inflation member 105. As shown in Figures 131, 21, 22, 258, 27, 28, 30, 31, 344, 34B, 42,
44, 46, and 47 and discussed above, the nflation member 103 can facilitate deflection of the device
180 in velation to a tissue surfuce 3.
[00227] Inanother embodiment, the deflection mechanism includes an expandable member 156 (see
Figures 358 and 368, discussed in detail above). As shown in Figure 358, the expandable member
209, can be an expandable sieﬁt, frame or cage device. As shown in Flgure 368, the expandable
member 209, can be an expanded series of connecied hoops that can be folded or rolled prior to
EXPAnSion.
{0228}  In another advantagecus embodiment, the ablation device 100 further comprises a torque
transiission member adapied and configured to transmit torque from a proximal end of the
endoscope 111 o the ablation structure 101 to rotate the ablation stracture 101 sbowut a central axis of
the endoscope 111, I a particular embodiment, the torgue transmission member includes first and
second interfocking members adapted to resist relative movement betwesn the endoscope 111 and the
ablation siructure 161 about the central axis, As shown in Figures 46B, 46C, and 47, in one
embodiment the first interfocking mermber is a key 258 and the second inferlocking member is a
keyway 236, Tn one embodiment, the first inferlocking menber is attached to a sheath 103
surrounding the endescope 111 and the second interlocking member is attached to 5 catheter 254
supporting the ablation structure 101, For example, as shown in Figures 461, 46C, and 47, the key
238 can be attached to a sheath 103 surrounding the endoscope 111 and the keyway 256 can be
attached to a catheter 254 supporting the ablation structure 107, In a further related embodiment, the
catheter 254 and sheath 103 are arranged and configured for relative movement along the central axis
of the endescope 111, The sheath 103 can be, for example, an elastomeric sheath wherein the key 258
is attached to fhe outside of the sheath 103 substantialty along a longitudinal axis of the sheath 103
{see Figure 46C). In use, this esnbodiment provides for a 1-to-1 forque transmnission of the ablation
device 108 endescope asserbly 111 when the endoscope proxintal end 112 is manipulated, whije also
providing for positioning of the ablation structure 161 either proximal or distal to the endoscope distal
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end 116 & sine, Additionally, the sheath 103 can be pre-loaded into the catheter 254 or loaded
separately.

100229] Tn general, m one aspect, an abiation device 164 is provided including an ablation structure
161, and a coupling mechanism adapted to removably couple the ablation structure 101 to a distal end
110 of an endoscope 111 and to permit the ablation strueture 101 to rotate andfor pivot with respect o
the endoscope when coupled to the endoscope. Various related embodiments wherein, for example,
the coupling mechanism comprises 2 ring 250 and the ablation structure 161 is adapted to rotate
and/or pivot about the ring 256; wherein the coupling mechanism comprises an elastic band 252
adapted to flex to permit the ablation structure 101 o rotate andfor pivot; wherein the ablation device
100 further includes a deflection mechanism adapted and configured to move the ablation structure
161 toward a tissue surface 3; and, wherein such a deflection mechanism includes an inflatable
member, have been set out in detail above.,

[00236] Figure 56A and 568 provide views of an ablational device with an ablational surface ona
hinge 159 which acts in a menner similar to mechanism depicted in Figure 43, and which allows a
free pivoting movement of the ablational surface between Jis longitudinal axis and the longitudinal
axis of an endoscepe. Figure S6A shows the device with the ablational surface 101 oriented in
paratlel with the endoscope, the surface having made contact with the inner swrface of 2
gastrofmlestinal laninal wall 5 at a desired target area. The ablation surface 101 is supported by a
deflection member 156 that can be expressed from a working channel, and withdrawn back into a
working channe] within the endoscope. Figure 56B shows the deviee with the longitudinal axis of the
ablational surface 101 oniented at about a ght angle with respect to the longitudinal axis of the
endoscope. This pivoting as a passive response of the ablational sirface 101, as it easily rotates on
hinge 159 through a flexion range of G degrees (peralie! to the endoscope 111} to about 170 degrees.
As shown, the angle of the surface is about 90 degrees with respect to the endoscope.

{43231} While most embodiments described herein have made use of radiofrequency energy as an
exenplary ablational energy, and consequently have made use of electrodes as an energy ransmitting
element, it should be understood that these examples are not Emiting with regard to energy scurce and
energy delivery or transmitting elements, As also described herein, other forms of energy, as well as
cryoablating approaches, may provide for ablation of target areas in such & manner that ablation (s
fractional or partial, as described herein, where some portions of target ares tissue are ablated, and
some portions of target area tissue are not substantially ablated.

Pevice embodiments that are deployable through an endoscepe

00232] As noted above, ablation devices may be deployable or positionable at site of acute or
chronic bleeding in various ways m conjunciion with &u endoscops thet provides visual capability to s
physician. For example, an endoscopic catheter can be positionable into therapeutic contact with a

balloon or another form of expandable member, or moving or deflecting a deflecting member, and
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embodiments can be mounted on te end or on an appropriate alternative site of an endescope, or the
ghlation device can pass through a working channe] or accessory channel of an endoscope. An
ablation device that can be passed through a working charmel of an endoscope provides practical
benefits in that the operation of the endoscope is in not hindered or complicated any by external
device features, and because physician practitioners are very fammliar and comfortable with working
channel devices. A constraint, however, 15 that devices housed within a working channel need have a
collapsed configuration that fits within the dimensions of the chanmel, which are typically abput 2~ 5
mam in diameter. Further, such in-channe! devices need fo be sble to move easily back and forth
between a stowed or deployable configuration and a working or deployed configuration, Severa]
examples of in-channel devices are provided in Figures 39A ~ 64, and described below.,

[00233] Figures 59A and 59B provide views of an ablation device 400 deployable through the
working chanmnel of an endoscope that is configured fo present 2 broad field ablational surface
generally orthogonal or perpendicular to the longitudinal axis of the delivery endoscope. Figure S8A
shows the device m a fully deployed configuration. Figure 59A shows the device in a configuration
midway between being deployed and collapsed, so as to be stowed within the working chaune! of an
endoscope. The device 404 is supported at the distal end of a shaft 41 that supports an internal coaxial
rod 416. At a junction 412, the coaxial rod joins a plurality of peripheral struts 420 that support an
ablation encrgy delivery surface 101, A wire 438 also extends from the junction 412 to the center of
the back of ablation energy delivery surface 101b, which is further supporied by frame elements 440,
By pushing the coaxial rod distally, so that it projects forward from a working channel, the ablation
surface opens {o provide a broad field ablation energy delivery surface. As the coaxial rod is pulled
proximally, the ablation energy delivery surface pulls in on itself in a roverse-umbrella manner, and is
in a configuration that can be withdrawn info the working channel, In alternate embodiments, the
ablation delivery surface 101 and its support frame elements 440 can be adapted to provide a forward
face that is convex rather than flat, in order to befter meet a broad Tominal surface. It can be further
apprecizted that the device and the ablation surface are steerable by virtue of being supported by an
endoscope, and further, the operating physician has the ability to manuelly provide pressure, so 8s to
make effective therapeutic contact with the target area. B may also be appreciated that ablation
delivery elements can be arranged on the ablation surface 101 in any configuration described
elsewhere in this disciosure. _
[60234] Figure 60 depiots an embediment of an ablation device 400 deployable through the
working chanﬁel_ 112 of an endoscope 111 that is adapted to present an ablational surface 161
generally parallel to the longitudinal axis of the delivery endoscope. The device includes an ablational
stracture that has two parallel collapsible shape memory ribs 418 (comprising Nitinol, for exampie),
across which ablative electrodes are strung, the strung electrodes configured 1o be taut across the
space betwaen the ribs in the deployed condition to form the ablational surface 161, As the distal end
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of a sapport shaft 41 is pushed out from the working channel of an endoscope 111, the support ribs
415 expand per their preferred configuration. As the support shaft 13 pulled back into the endoscope,
the proxitmal tapered portion of the ribs 418 draws them together as the pass through the opening of
the working channel. The ablationa! surface 101 is adapied to provide focal sites of ablation within a
farget area.

{00235] TFigures 61A and 61B depict an embodiment of an ablation device 408 deployable through
the working channel $12 of an endoscope 111 that is adapted to present an ablational surface 103
generally parallel {o the lopgitadinal axis of the delivery endoscope. A proximal portion of support
416 of the ablational surface 101 of the device is tapersd, and substantially flat but with a laterally-
curved bias that is moilable, such that it unrolis when pushed from the working channel of the
endoscope 11X, and rolls around itself when being withdrawn back into the working channel of the
endoseope 111, because of the force exerted on the tapered proximal portion 416 as it is brought past
the edge of the working charme! 112. The ablational surface 101 is adapted fo provide focal sites of
ablation within a target ares, particularly against the wall of a relatively narrow lumen, Figure 614
shows the deviee in its deployed form, prejecting forward out of the working channel. Figure 61B
shorws the device as it would appear retracted within the working channel; the distal portion of the
device including the proximal portion of the support 416 and the ablation surface 101 rolled or coil
around themseives,

[#0236] Figure 62 depicts an embodiment of an ablation device deployable through the working
channel 112 of an endoscope 111 similar to that of Figure 61 except that is adapted to present an
ablational surface generally orthogonal to the longitudinal axis of the delivery endoscope by virtue of
a flexilide beni portions 418 and 419 proximal to the ablational surface 161. The support 416 for
ahlational surface of the device is tapered on its proximal end, and substantially fat but with a
Iaterally-curved bias that is rollable, such that it unrolls when pushed from the working channel, and
rolls around itself when being withdrawn back into the working channel.

{00237} Figure 63 depicts an embodiment of an ablation device 400 deployable through the
working channel 112 of an endoscope 111 that is adapted to present an outwardiy-facing
citcumferentially-oriented circle or helical ablational sneface 101. The circular or helical povtion
unéoils upon emergence from the working channel of an endoscope, and coils fnto 2 linsar
configuration upon being withdrawn into the working chanmel.

[06238] Figure 64 provides a perspective and cross-sectional detail view of circuit Tayers and
exemplary materials of ablational suefaces common to devices shown in Figures 08 63, The
ablation surface support 416 material has super-elastic shape memory properties such as Nitinol has.
iayered on top of the support is a cireuit backing 417, and on top of that backing layer are copper

traces 418 that comprise the radiofrequency energy delivery elements of the device.
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A featare that provides hydraulic cleaning of the ablational surface

[66239] During radiofrequency coagulation of blood and/or bleod vessels the coagulated blood as
well as other ﬂutds, such as axtracellutar fuid and eytosolic fluic may adhere to the electrode making
sub-sequent sblations less effective and less controlfable. To minimize the risk of bleod or coagulate
adbering to the electrode several approeches may be utilized. Thus, in some embodiments, a non-stick
surface is used on the electrodes and/or the adjoinmng surfaces o prevent sticking of coagulum, The
non-gtick surface is provided by a substrate such as silicone, PTFE, FEP for the material adiacent to
conductive elecirode elements. Alternatively, the electrode conductive elements and/ or adjacent
material wonld be coated with a thin layer of silicone {eured and uneored forms), PITE, other
fluorpolymers, lecithin, olls, glycolipids, trighycerides or other lubricions organic or non-organic
coatings. To minimize the effect of these coatings on the electrival circuit between the electrode and
ablation site, the coating are selected to have minimal impedance and/or resistance effects on the
cirenit, High impedance coatings result in power losses preventing efficient transmission of power to
the tissue site. For example cured sificone coatings in the range of 0.1 to 100 um may be appropriate
for this application. Also, it othey embodiments, a significant anount of the coating burmns off the
conductive elements after the initial few ablations but the coating still remaing on the adjacent
material.

[00240] In other more actively cleaning embodiments, 2 fuid wash is provided (o prevent or remove
coagulum adhesion the electrode surface. Accordingly, Figures 65A and 65B depict an embodiment
of an ablation device 188 with a partially circurmferential ablation surface 161 that mcludes a
hydraulic cleaning feature. The device as a whole is similar to that depicted in Figure 36, with a
longitudinally pivoting mechanisia 15% sinilar to that shown in Figare 43, Extending from the
proximat end of the device distally to serve the ablation surface 161 are two lines, one is an electrical
connector 16 that provides ablational energy for distribution, and the other is 2 hydraulic line 121
that conveys & washing fluid to the ablatton surface, Figure 658 shows a more detailed perspective
view of the ablation surface 101 and the hydraulic line 121 that leads into irrigation channel system
122 and multiple outlet holes 123, The ablation surface 101 includes an electrode array of any
configuration, as described elsewhere herein, but which is not shown in order to focus on the
irrigation elernents. The frrigation system conveys a physiologically appropriate solution, and may be
operated manually by the physician, or the system may be controlled automatically by a controiler
that provides irrigation ad an appropriate interval and rate following the delivery of radiofrequency

energy.
Terms and Conventions

{00241] Unless defined otherwise, all technical terms nsed herein have the same meanings as

commonly understood by one of ordinary skilf in the art of abiational technologies and treatment for
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metgbolic conditions and diseases, as well as those understood by one of ordinary skill in the art of
bariatric surgeries. Specific methods, devices, and matertals are deseribed in this application, but any
methods and materials similar or equivalent to those described herein can be used in the practice of
the present invention. While embodiments of the avention have been described in some detail and by
way of exemplary illustrations, such flustration is for purposes of clarity of understanding only, and is
not intended to be Hmiting. Various terms have been used in the description to convey an
understanding of the invention; it will be understood that the meaning of these various terms exiends
fo common linguistic or grammatical variations or forms thereof, It will also be umderstood that when
terminology referring to devices, equipment, or deugs that have been referred to by trade names, brand
names, or conunon names, that these terms or names are provided as comtemporary examples, and the
nvention is not Hmited by sech Iteral scope. Terminology that s itroduced at a later date that may
be reasonably understoed as & derivative of & contemporary term or designating of a hierarchal subset
embraced by a contemporary term will be understood as having been described by the now
conternporary terminology. Further, while some theorstical considerations have been advanced in
furtherance of providing an understanding of, for example, the mechanisms or advantages of coaptive
therapeutic ablation, the claims to the invention are not bound by such theory. Moreover, any one or
more featares of any embodiment of the inventicn can be combined with any one or more other
features of any other embodiment of the invention, without departing from the scope of the invention.
Stilk further, it should be wdersiood that the invention is not limited to the emmbodiments that have
been set forth for purposes of exemplification, but is to be defined only by a fair reading of clatms that
arg appended to the patent application, incloding the full range of equivalency to which each element

thereof is entitled.
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3.

6.

iL

12,

13,

A method of treating an area of bleeding in a gastrointestinal tract comprising:

identifying the area of bleeding;

positioning a therapy device in the gasirointestinal tract adjacent to a target site within the area
of bleeding;

pressuring the bleeding area to diminish $he amount of blood within blood vessels in the
blecding area; and

applying a non-surgical hemostatic therapy to a target site in the area wlule continuing to
pressure the area,

The method of claim 3 wherein the identifying step is performed endoscopically.

The method of cluim 1 whergin the identifying step, the positioning step, the pressuring step,

and the performing step are conducted during a single endoscopic procedure.

The method of claim 1 further comprising:

inserfing an mstrement having a hemostatic therapy device mounted thereon into the
gastrointestinal tract before the identifying step; and

removing the instrument after the applying step,

The method of claim T wherein applying non-surgical hemostatic therapy on the target site

includes applying energy to the target site.

The method of claim 3 wherein the snergy is radiofrequency energy,

The method of claim 5 wherein applying energy to the target site includes controfling the

delivery of energy across the tissue surface i the target site.

The method of claim 5 wherein applying energy to the target site mcludes confroiling the depth

of delivery of energy into tissue fayers in the target site.

The method of claim § wherein applying energy to the target site includes applying energy more

than once.

The method of claim 5 wherein applyving energy to the target site inciudes applving energy to

more than one target site in the area of bleeding.

The method of claim 1 whezein applying non-surgical hemostatic therapy on the target site

inchudes applying eryogenic treatment to the trget site.

The method of claim 11 wherein applying the cryogenic reatment ncludes spraying a

cryogenie fluid on the target site.

The methoed of claim 11 wherein applying the cryogenic treatment includes drawing heat fom

the farget area into a eryogenic fluid contained in the device.
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14.

15,

16.

1

18,
19

20

11,

2L

23

24.

The method of claim 1 wherein the positioning step further meludes moving an ablation

structure of the device so as to make therapeutic contact with a target site within the area of

bleeding.

The method of ¢laim 14 wherein moving the ablation structure includes any of inflating 2

talloon member, expanding a deflection member, moving a deflection member, or expanding

an expandable member.

The method of claim 1 pressuring the bleeding area includes applying pressure of about 1 psig

t about 15 psig.

The meihod of claim I pressuring the bleeding area includes applying pressure of about 3 psig

to about 7 psig.

The method of claim T pressuring the bleeding area inciodes applying pressure of about 4 psig.

A methed of ablationally-treating a target site within an area of bleeding in z gastromiestinal

fract comprising:

pressuring the bleeding area to diminsh the amount of blood within blood vessels in the
bleeding area; and

delivering radiofrequency energy fo a Hssue surface within the target srea, the target area being
a contiguons radial portion of the gastrointestinal tract; and

controliing the delivery of radiofrequency energy across the tissue surface within the target area
and into a depth of tissue within the target area.

The method of clain: 19 wherein the area of bleeding may be any of a site of acute bleeding,

chronic bleeding, or & site identified 2s having 2 propensity o bleed.

The method of ¢laim 20 wherein the site of acute bleeding may include any of 2 bleeding varix

within the esophagus, an exposed bleeding vessel within a gastric or duoedenal ulcer, or an

arteriovenous malfornation within the bowel,

The method of claim 20 whercin the site of chronic bleeding may include any of a site of gastric

anfral vascular ectasia (GAVE), radiation iaduced proctopathy or colopathy, portal hypertensive

gastropathyy (PHQ), angiodysplasia, small arteriovenous matformations (AVM), or small

bleeding ulcers.

The method of ¢laim 19 wherein controlling the delivery of radinfrequency energy across the

surface and into a depth of tissue within the target area includes delivering sufficient

rafiofrequency energy o achieve ablation in one portion of the tissue farget ares and delivering

msufficient radiofrequency energy o another portion of the surface to achieve ablation.

The method of claim 19 wherein controiling the delivery of radiofrequency energy into depth of

the tissue inchides controllin rery of radiofrequency energy in from the tssue surlzce

L1
o
o
ok
&
e
¢

such that sufficient energy to achieve ablation is delivered to one or more tssue layers near the

surface and insufficient energy is delivered to ather deeper layers to achieve ablation.

*h
[
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2s.

26,

7.

28,

29.

30.

3L

32,

33

34,

‘The method of elaim 19 wherein controlling the delivery of radiofrequency energy across the
target area surface includes configuring the elechrode pattern such that some spacing bebween
electrodes s suffielently close to ailow conveyance of sufficient snergy to ablate and other
spacing between electrodes is insufficiently close to allow conveyance of sufficient energy to
ablate.

The method of ¢laim 19 wherein controlling the delivery of radiofrequency energy across the
target area surface includes operating the electrode paitern such that the energy delivered
between some electrodes is sufficient fo ablate and energy sufficient to ablate is not delivered
between soms clectrodes.

The method of claim 19 wherein controlling the delivery of energy commencing at the mucosal
surface and emanating into the organ wall includes ablating some portion of the blood vessels
within the epithelial layer,

The method of claim 19 wherein controliing the delivery of energy commencing at the mucosal
surface and emanating into Iayers of the organ wall includes ablating some portion of the blood
vessels within the epithelia fayer and the lamina propria.

The method of claim 19 wherein controlling the delivery of energy commencing at the mucosal
surface and emanating into the organ wall includes ablating some portion of the blood vessels
within the epithelial layer, the lamina proptie, and the muscularis mmcosae.

The methoed of claim 19 wherein controlling the delivery of energy commencing at the mucosal
surface and emanating fnto the ergan wall includes ablating some portion of the blood vessels
within the epithelial layer, the lamina propria, the muscularis mucosae, and the subnmcosa.
The method of claing 19 wherein controlling the delivery of energy commencing at the mucosal
surface and emeanating info the organ wall includes ablating some portion of the blood vessels
within the epithelial layer, the lamina propria, the muscularis mucosae, the submucosa, and the
muscularis propria.

The method of claim 19 wheret: controlling the delivery of radiofrequency energy across the
tissue surface within the target area and into the depth of tissue within the target area includes
achieving of a partial ablation in tissue layers of the gastrointestinal tract.

The method of claim 19 wherein delivering radiofrequency energy iz by way of an electrode
pattern configured cireumferentially through 360 degrees around the ablation stricture.

The method of claim 33 wherein delivering energy from the ablation structire includes
transmitting evergy asynmetrically through the 360 degree circumdeorence such that ablation is
focused within an arc of tess that 360 degrees,

The method of claim 19 wherein debivering radiofrequency energy is by way of an eleczode
patierm configured circumferentially through an arc of less then 360 degrees around the ahiation

structure.
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36.

37

38.

39.
44,

41.
42,

43.

44,
45,
46.
47,
48.
49,

51

The method of claim 19 further comprising evaluating the target area at a point in time after the

delivering energy step fo determine the status of the area.

The method of ¢laim 36 wherein the evalusting siep ccours in ¢lose time proximity atter the

delivery of energy, to evaluate the immediate post-treatment status of the site,

The method of claim 36 wherein the evaluating step occurs at least one day after the debivery of

£nergy.

The method of claim 19 wherein the delivering energy step 15 parformed more than onee.

The method of claim 19 further compromising deriving energy for transmitting from an energy

source that 1s controfied by a control systern.

The method of claim 46 wherein the energy source is a generator

The method of claim 48 farther conprising feedback controlling the energy transmission so as

to provide any of a specific power, power density, energy, energy density, circuit impedance, or

tissue temperature,

The methed of claim 19 furiher comprising:

advancing an ablation stracture into the alimentary canal, the non-penetrating electrode pattem
o the stracture, the structure supported on an insinument;

positioning the ablation stracture adiacent to the target area; and

moving the ablation structure toward the surface of the target area o make therapeutic contact
on the target area prior to delivering energy.

The method of clzim 43 wherein the moving step inciudes inflating a balloon member,

The method of clabn 43 wherein the moving step mchades expanding a deflection member.

The method of claien 43 wherein the moving step includes moving a defiection member.

The method of elaim 43 wherein the moving step includes expanding an expandable member,

The method of claim 43 further including a position-locking step following the moving step.
The method of claim 48 the position-focking step includes developing suction between the
structure and the ablation site.

The method of claim 43 further comprising evaluating the target area prior to the positioning

step, the evaluating step to determine the status of the target area,

The methed of clain 43 wherein multiple target areas are being treated, the method comprising

the positioning, moving, and wansmitting energy steps to a first target area, and further

comprises the positioning, moving, and transmifting energy steps to another target area without

removing the ablation structure from the patient.

An ablation system treating a target site within an area of bleeding in & gastrointestinal wact
comprising:

an elecirods pattern including a plurality of electrodes;
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53,

54,

56.

64,

61.

2 longitudinal support member supporting the elecirode patiern;

2 generator coupled to the plurality of slectrodes;

a computer controller in communication with the generator, the controller having prograsming
to divect the generator to deliver energy to the plurality of electrodes, the progranmming
including the ability to direct delivery of energy to a subset of the electrodes, the electrodes
of the pattern configired such that, when recetving energy from the generator and in
therapeutic contact with a tissue target area, delivery of energy across the surface of the
target area and into a depth tissue layers {rom the tissue surface is controlled.

The abtlation system of claim 52 wherein the area of bleeding includes any of a bleeding varix

wwithin the esophagus, an exposed bleeding vessel within a gastric or duodenal ulcer, or an

arteriovenous malformation within the bowel.

The method of claim 52 wheremn the area of bleeding includes any of & site of gastrie antral

vascylar ectasia {GAVE), radiation induced proctepathy or eclopathy, portal hypertensive

gastropathy {PHG), angiodysplasia, small arteriovencus maiformations {AVM), or smail

" bleeding uleers.

The ablation system of claim 32 wherein the electrode pattern, having a longitudinal axis, forms
a fully circumferential surfzce orthogonal to #is longitudinal axis, the patiern sized for
contacting tissue in a target area within the gastrointestinal fract.

The ablation syster of ¢laim 52 wherein the electrods patiern forms a partially circuraferential
surface orthogonal fo its longitudinal axis, the pattern sized for contacting tissue in a farget area
within the gasfroinsiestinal tract.

The ablation system of claim 56 wherein the electrode patters forms an arc of about 180
degrees.

The ablation system of ¢laim 56 whercin the electrode pattern forms an. arc of about 50 degrees.
The ablation system of claim 52 wherein the electrode elements are distributed info a pattem
such that when the programming directs the generator to deliver energy to all the electrodes, the
electrode patiern, when therapeuticaily contacted fo a target Hssue area, ablates a portion of
tissue within the target area and does not ablate another portion of tissue within the target ares,
The sblation systom of claim 52 wherein the programming directs the generator to deliver
energy o a subset of slectrode clements that form a pattern which, when therapeutically
contacted to a target tissue arca, ablates a portion of tissue within the target area and does not
ablate another portion of tissue within the target arca.

The ablation system of claim 60 wherein the portion of tissae that is ablated is rendered at least
partially dysfunctional, and wherein the portion of the fissue which is pot ablated retaing itg
functionality.
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62, An ablation system for vascular tissue al a targetf area in a gastrointestingl ract of a patient
comprising:

an ablation structure supported by an Inshrument,

& non-penetrating electrode pattern on the ablation support structure, the electrode pajtem
configured to control the delivery of energy to a target tissue such that a portion of the surface
of the target area receives sufficient radiofrequency energy to achieve ablation and another
portion of the surface of the target receives insufficient energy to achicve ablation;

means supported by the mstrument by which to bring the abiation structare to make therapeutic

contaect with tissue at the target area,

6
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1. A system for ablation at a treatment site, comprising:

an endoscope;

a support shaft extending at least partially through a working channel of the endoscope;
and

an ablation device fixed to a distal end of the support shaft, the ablation device
comprising a support and an ablational surface, wherein a proximal portion of the suppori, with
respect to the support shafi, is substantially flat and tapered such that the support rolls when the
ablation device collapses into a stowed configuration when withdrawn into the working channel
andd unrolls when the ablation device is ity a deploved configuration when pushed from the

working channel.



(132)

{57} Abstract: Devices and methods are provided for the abla-
#on of regions of the digesiive ract o achieve hemostasis and
e eradicale clyonically bleeding lesions as occur with gastric
antral vascalar ectasia {GAVID), portal hypertensive gastropa-
thy {PHG), radiation prociopathy and colopathy, arteriovenous
mualformations, and angiodysplasia. Ablation is Lypically pro-
vided in a wide-ficld manner, and in copfunction with sufficient
pressure io sehleve coaptive coagulation. Ablaten, as provided
the invention, staris at the mucosa and penetrates deeper nio
the gastrointestinal wall in a controlled manner. Abdation con-
trol may be exerted by way of elecirode design and size, ensrgy
density, power dessity, number of applications, patiern of appli-
cations, and pressure. Control may alse be provided by a frac-
tional ablation that ablates some tissue within 2 targetregion and
leaves a portion substantially unaffecied. Embodiments of the
devive include an ablational clectrode armay that spans 360 de-
grees and an array thal spans an are of less than 360 degrees.
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