Office de la Proprieté Canadian CA 2648434 C 2011/08/09

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 648 434
Un organisme An agency of 12y BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de dépdt PCT/PCT Filing Date: 2007/04/11 (51) Cl.Int./Int.Cl. A671B 17/3205(2006.01),
(87) Date publication PCT/PCT Publication Date: 2007/10/25 A6TE 10/04(2000.01), A6TE 1//94(2000.01),

A6TM 25/70(2006.01)

(45) Date de délivrance/lssue Date: 2011/08/09 _

(72) Inventeurs/Inventors:
(85) Entree phase nationale/National Entry: 2008/10/03 SKERVEN, GREGORY J., US:
(86) N° demande PCT/PCT Application No.: US 2007/008970 KARPIEL, JOHN A, US

(87) N° publication PCT/PCT Pubilication No.: 2007/120727 (73) Proprietaire/Owner:

o WILSON-COOK MEDICAL INC., US
(30) Priorité/Priority: 2006/04/13 (US60/791,668)
(74) Agent: CASSAN MACLEAN

(54) Titre : APPAREIL ET PROCEDES DE RESECTION ENDOSCOPIQUE DE TISSUS
54) Title: APPARATUS AND METHODS FOR ENDOSCOPIC RESECTION OF TISSUE

70

(57) Abréegée/Abstract:

The present Invention provides apparatus and methods for performing endoscopic mucosal resection and endoscopic
submucosal dissection of tissue. |In a first embodiment, a catheter having proximal and distal ends and a balloon disposed near the
distal end of the catheter is provided. A portion of the distal end of the catheter iIs configured to be inserted beneath a section of
mucosal tissue having a lesion, and the balloon Is configured to be Inflated to lift the mucosal tissue In an upward direction, thereby
facllitating removal of the tissue comprising the lesion. Optionally, a surgeon may advance a needle knife through the catheter to

SoTEN 7 [ ] ]
EORUIORIOR . o
Y T 7 7
b‘ --..-‘

R

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 2648434 C 2011/08/09

anen 2 648 434
13) C

(57) Abrege(suite)/Abstract(continued):
further incise submucosal tissue while the balloon Is In the inflated state. If desired, a flushing fluid may be provided to a target site
during the procedure.



712077277 A1 WOV O 0 A0 A OO A 0

-

CA 02648434 2008-10-03

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [4

International Bureau

(43) International Publication Date
25 October 2007 (25.10.2007)

(51) International Patent Classification:
A61IB 17/34 (2006.01) A6IM 25/00 (2006.01)
A6IB 17/3205 (2006.01) A61IB 17/32 (2006.01)
A61B 17/00 (2006.01) A61B 18714 (2006.01)

(21) International Application Number:
PCT/US2007/008970

(22) International Filing Date: 11 April 2007 (11.04.2007)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/791,668 13 April 2006 (13.04.2006) US

(71) Applicant (for all designated States except US): WIL-
SON-COOK MEDICAL INC. [US/US]; PO.Box 27115-
4191, 4900 Bethania Station Road, Winston-Salem, NC
27105-4191 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SKERVEN, Gre-
gory, J. [US/US]; 1950 Glenridge Drive, Kernersville, NC
27284 (US). KARPIEL, John, A. [US/US]; 4880 Fleet-
wood Circle, Winston-Salem, NC 27106 (US).

(74) Agent: OGUSS, Douglas, A.; Brinks Hofer Gilson & Li-
one, P.O. Box 10087, Chicago, IL 60610 (US).

(10) International Publication Number

WO 2007/120727 Al

(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ., EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, L.C, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL., SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, 1,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, B, CFE, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: APPARATUS AND METHODS FOR ENDOSCOPIC RESECTION OF TISSUE

70

(57) Abstract: The present invention provides apparatus and methods for performing endoscopic mucosal resection and endoscopic
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further incise submucosal tissue while the balloon is in the inflated state. If desired, a flushing fluid may be provided to a target site

during the procedure.
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APPARATUS AND METHODS FOR ENDOSCOPIC RESECTION OF TISSUE

TECHNICAL FIELD

[{0002] The present invention relates generally to enhanced apparatus and methods for

performing an endoscopic mucosal resection or submucosal dissection of tissue.

BACKGROUND INFORMATION

[0003] Diagnostic and therapeutic gastrointestinal endoscopy are commonly used to gain
access to the digestive tract for the purpose of removing tissue. One technique for obtaining
tissue for biopsies is an endoscopic mucosectomy procedure, also known as endoscopic
mucosal resection (“EMR?*). The EMR procedure may be a useful tool for providing a tissue
specimen for surgical pathology.

[0004] The EMR procedure also may be used for curative purposes to remove sessile benign
tumors and intramucosal cancers, and in particular, EMR is a well-accepted treatment for
early gastric cancer without lymph node metastasis. During curative removal of a mucosal
lesion, it is desirable to perform “en-bloc resection” of the lesion, i.e., removal in one piece.
If the lesion is removed in a piecemeal fashion, it is believed that rates of local tumor
recurrence may be increased. Further, assessment of fragmented tissue may be more difficult
than assessment of unfragmented tissue.

[0005] During an EMR procedure, it may be desirable to mark and subsequently resect a

portion of tissue surrounding a lesion to ensure that the lesion is completely resected in an en-

]



10

15

20

25

CA 02648434 2008-10-03
WO 2007/120727 PCT/US2007/008970

bloc fashion. In addition to removing the mucosal tissue, a portion of the submucosa also
may be removed.

[0006] A typical EMR procedure involves identifying the mucosal lesion using an
endoscope. The boundaries of the lesion may be marked to facilitate removal. A fluid, such
as saline or sodium hyaluronate, may be injected into the submucosal layer just beneath the
fesion to help the lesion protrude away from the remaining healthy tissue. A snare may be
used to resect the mucosal tissue that includes the lesion. A forceps or snare may be used to
grasp and remove the resected tissue via the endoscope.

10007] One reported drawback associated with conventional EMR procedures is that the
snaring method tends to yield piecemeal resection of a lesion, which may ruin the
histopathologic assessment of the lesion. Further, EMR procedures generally are not
recommeﬁded for large lesions, e.g., over 2 cm in diameter.

[0008] Recently, a technique called endoscopic submucosal dissection (“ESD™) has been
developed in which mucosal lesions are removed by the dissection of submucosa under the
lesion using an incision device, such as an endoscopic knife. The ESD procedure may
facilitate resection of larger lesions and yield improved en-bloc resection, as compared to a
conventional EMR procedure.

[0009] In view of the drawbacks of current technology, it is desirable to develop apparatus
and methods for an EMR or ESD procedure that may efficiently remove mucosal and/or
submucosal tissue in unfragmented portions in a relatively short period of time without

inducing significant patient trauma.

SUMMARY

[0010] The present invention provides apparatus and methods for performing EMR and ESD
procedures. In a first embodiment, the apparatus comprises a catheter having proximal and
distal ends and a balloon disposed near the distal end of the catheter. During an ESD
procedure, a portion of the distal end of the catheter is configured to be inserted beneath a
section of mucosal tissue having a lesion. The balloon is configured to be inflated to lift the

mucosal tissue in an upward direction, thereby facilitating removal of the tissue comprising

the lesion.
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[0011] In a preferred method of operation, the catheter is delivered to a target site
through a working channel of an endoscope. A needle knife may be used to make
markings in the tissue to define the boundaries of the lesion prior to incision of the tissue.
In a next step, a needle may pierce the mucosal tissue to deliver fluid, such as saline, to
the submucosal layer beneath the target tissue site. This fluid injection causes the
mucosal tissue having the lesion to bulge outward, i.e., away from the muscularis
propria. In a next step, the needle knife may be used to incise the tissue to be removed,
e.g., by applying electrical current to the distal tip of the needle knife.

[0012] In accordance with one aspect, in a next step, the balloon on the distal end of the
catheter is positioned at least partially beneath the mucosal tissue to be removed. The
balloon is then inflated, which may facilitate removal or detachment of the incised tissue.
If desired, a surgeon may advance the needle knife through the catheter to further incise
submucosal tissue while the balloon is in the inflated state.

[0013] In one embodiment, the needle that is used to deliver submucosal fluid may be
integrally formed with the distal end of the catheter. In effect, advancing the distal end ot
the catheter will cause the needle to pierce the targeted tissue. Alternatively, the needle
may be a separate component that is configured to be advanced through a lumen of the
catheter. In the latter embodiment, the catheter may comprise a standard distal tip, and
the needle may be selectively advanced independent of the catheter to pierce tissue.
[0014] In further alternative embodiments, a flushing fluid may be provided to a target
site for various purposes, e.g., to flush away debris, cool off the needle knife, and so
forth. The flushing fluid may be delivered through any number of pathways, such as a
separate catheter lumen, or the working channel or an auxiliary lumen of an endoscope

used in conjunction with the ESD procedure.

[0014a] In summary, an app.aratus suitable for performing mucosal resection of tissue 1s
provided, the apparatus comprising: a catheter having proximal and distal ends; a balloon
disposed near the distal end of the catheter; a needle having a sharpened distal region
configured to pierce through mucosal tissue and further dimensioned for injecting fluid
to submucosal tissue, wherein the needle is slidable within a first lumen of the cathether;
and a needle knife operable to incise a section of mucosal tissue, wherein a portion of the

distal end of the catheter is configured to be inserted beneath the incised section of

3
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mucosal tissue and the balloon is configured to be inflated to lift a targeted mucosal layer

of the tissue in an upward direction to facilitate removal of the tissue.

[0013] Other systems, methods, features and advantages of the invention will be, or will
become, apparent to one with skill in the art upon examination of the following figures
and detailed description. It is intended that all such additional systems, methods, features

and advantages be within the scope of the invention, and be encompassed by the

following claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The invention can be better understood with reference to the following drawings and
description. The components in the figures are not necessarily to scale, emphasis instead
being placed upon illustrating the principles of the invention. Moreover, in the figures, like
referenced numerals designate corresponding parts throughout the different views.

[0017] FIGS. 1A-1B are, respectively, a side view of a catheter provided in accordance with
a first embodiment of the present invention, and a side-sectional view of the distal end of the
catheter of FIG. 1A.

[0018] FIG. 2 is a perspective view of the distal end of an endoscope that may be used in
conjunction with the present invention.

[0019] FIGS. 3A-3B are, respectively, a side view and a top view of a method step that may
be used in accordance with principles of the present invention.

[0020] FIGS. 4A-4B are, respectively, a side view and a top view of another method step that
may be used.

[0021] FIG. 5 is a side view of a method step that may be used.

[0022] FIG. 6 is a side view of a method step that may be used.

[0023] FIG. 7 is a side view of a method step that may be used.

[0024] FIG. 8 is a side view of a method step that may be used.

[0025] FIG. 9 is a side view of the distal end of a catheter provided in accordance with an

alternative embodiment.

[0026] FIG. 10 is a cross-sectional view of the distal end of a catheter taken along line A--A
of FI1G. 9.

[0027} FIG. 11 is an alternative cross-sectional view of the distal end of a catheter taken
along line A--A of FIG. 9.

[0028] FIG. 12 is a perspective view of the distal end of an endoscope and other components
that may be used in conjunction with an alternative embodiment.

[0029] FIG. 13 is a perspective view of the distal end of an endoscope and other components

that may be used in conjunction with a further alternative embodiment.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0030] In the present application, the term “proximal” refers to a direction that is generally
towards a physician during a medical procedure, while the term “distal” refers to a direction
that is generally towards a target site within a patent’s anatomy during a medical procedure.
[0031] Referring now to FIGS. 1A-1B, a first embodiment of a balloon catheter is described.
In FIG. 1A, apparatus 20 comprises catheter 22 having proximal end 41 and distal end 42.
Catheter 22 preferably comprises a flexible, tubular member that may be formed from one or
more semi-rigid polymers. For example, catheter 22 may be manufactured from
polyurethane, polyethylene, tetrafluoroethylene, polytetrafluoroethylene, perfluoalkoxl,
fluorinated ethylene propylene, or the like. The catheter may have a length and an outer
diameter sufficient to extend through working channel 76 of conventional endoscope 70 (see
FIG. 2). For example, catheter 22 may comprise an outer diameter of about 6 to 7 French in
order to fit within the working channel.

[0032] Catheter 22 also may comprise a hydrophilic coating (not shown) overlying its outer
surface. The hydrophilic coating, when applied to the outer surface of catheter 22, imparts
suppleness and kink resistance to the catheter. The hydrophilic coating also may provide a
lubricated surface to facilitate movement through working channel 76 of endoscope 70.
[0033] Referring still to FIG. 1A, apparatus 20 further comprises needle 24, needle knite 26,
and balloon 28. Balloon 28 is disposed on the distal end of catheter 22, as shown in FIGS.
1A-1B. Balloon 28 may comprise any balloon material and configuration that is known in
the art, e.g., for performing balloon angioplasty, delivering a stent, or other interventidnal
purpose. Balloon 28 may comprise a relatively compliant balloon material, for example,
made of silicone or latex, or may comprise a relatively non-compliant balloon material, for
example, made of nylon. The dimensions of balloon 28 may include a length of about 10mm
and a diameter of about 10mm in an inflated state. Such dimensions are for reference
purposes only and are not intended to be limiting, and the drawings in the figures are not
necessarily given to scale.

[0034] Catheter 22 comprises first lumen 38, which is an inflation lumen. First lumen 38
spans from proximal end 41 of catheter 22 to aperture 39, which is disposed within the
interior volume of balloon 28, as shown in FIG. 1B. Therefore, the provision of fluid such as

air or saline via first lumen 38 may selectively inflate balloon 28. If desired, catheter 22 may
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also comprise one or more marker elements 30a and 30b, which may be used, for example, to
help identify the position of balloon 28 for purposes described below.

[0035]} Apparatus 20 further comprises needle 24. As shown in the embodiment of FIGS.
1A-1B, needle 24 may be coupled to distal end 42 of catheter 22 to form a sharp, distal regton
configured to pierce through a portion of a patient’s tissue. In FIGS. 1A-1B, needle 24 may
be formed as an integral component with catheter 22, i.e., such that distal -movement of
catheter 22 causes distal advancement of needle 24. In this embodiment, a relatively sharp
needle tip may be affixed to the distal tip of catheter 22, e.g., using an adhesive, to form a
needle-shaped element at the distal end of the catheter. Alternatively, a separate needle
configured to be inserted through a lumen of catheter 22 may be employed, such as needle
224 of FIG. 9 (discussed below).

[0036] Regardiess of whether needle 24 is coupled to the distal end of catheter 22, or
configured to be disposed through a lumen of catheter 22, the needle is used to inject a
biocompatible fluid, such as saline solution. As explained below with respect to FIG. 4A,
this procedure causes the target tissue, e.g., a mucosal lesion, to elevate from the muscularis
propria. Elevation of the target tissue facilitates removal of the lesion during an endoscopic
mucosal resection procedure. The ability to remove the abnormal tissue without cutting into
it enables a more accurate assessment of the tissue than would otherwise be possible if
sampling a fragmented tissue sample. Furthermore, fragmented resection of early cancers
may lead to a higher rate of local tumor recurrence.

[0037] Referring still to FIGS. 1A-1B, needle knife 26 may comprise any cutting instrument
known in the art for performing tissue resection. Various needle knife configurations are

known for performing mucosal resection and submucosal dissection of tissue.

[0038] In the embodiment of FIGS. 1A-1B, needle knife 26 is disposed through second
lumen 37 of catheter 22. Needle knife 26 has an outer diameter that is smaller than an inner
diameter of second lumen 37 to permit longifudinal movement of the needie knife within the
lumen, and also permit injection of fluid through second lumen 37, i.e., around the needle
knife, for purposes described below.

[0039] Referring now to FIG. 2, an exemplary endoscope, which may be used in conjunction

with apparatus 20 during an EMR or ESD procedure, is described. Endoscope 70 may
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comprise any conventional endoscope having proximal and distal ends. In FIG. 2, only the
distal end of endoscope 70 is shown. Endoscope 70 may comprise optical elements 73 and
74, which employ fiber optic components for illuminating and capturing an image distal to
the endoscope. Further, endoscope 70 preferably comprises auxiliary lumen 75 and working
channel 76. As noted above, working channel 76 preferably is sized to accommodate catheter
22 therein for purposes of longitudinally advancing the catheter within the working channel.
It will be apparent to one skilled in the art that while one auxiliary lumen 75 and one working
channel 76 are shown, endoscope 70 may comprises any number of lumens/channels to
achieve the objects of the present invention.

[0040] Referring now to FIGS. 3-8, a method for performing an EMR or ESD procedure 1s
described. In a first step, endoscope 70 is maneuvered towards a target tissue site 108 using
endoscopy techniques that are known in the art. For example, the device may be maneuvered
into a patient’s mouth, down through the esophagus and duodenum, and towards the target
tissue site 108. Target tissue site 108 may comprise lesion 110, e.g., indicative of gastric
cancer, which is fully or partially confined within mucosal tissue layer M. Beneath musoca
M, submusoca S and muscularis propria MP are present, as shown in FIG. 3A. It should be
noted that during advancement of endoscope 70 to target tissue site 108, catheter 22 may be
retracted within working channel 76 of endoscope 70 (see FIG. 2). Alternatively, catheter 22
may not yet be disposed within the endoscope during its advancement to the target site.
[0041] Once endoscope 70 is positioned adjacent target tissue site 108, a physician will
examine whether incision markings are needed to define the boundaries of target tissue site
108. If the margins 111 of target tissue site 108 are not readily discernible, needle knife 26
may be loaded through second lumen 37 of catheter 22, which itself may be disposed within
working channel 76 of endoscope 70. Needle knife 26 may then be advanced distal to
endoscope 70 so as to engage the target tissue and create markings 112 around margins 111
of target tissue site 108, as depicted in FIG. 3B. High frequency current may be applied to
the needle knife tip to create the markings. Such methods for creating markings are well
known to those of ordinary skill in the art. Alternatively, markings 112 may be omitted
where target tissue site 108 can readily be distinguished from tissue not intended to be cut.
[0042] In an alternative embodiment, needle knife 26 need not be advanced through second
lumen 37 of catheter 22. For example, needle knife 26 instead may be advanced through

auxiliary lumen 75 of endoscope 70 (see FIG. 2).
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[0043] Referring now to FIGS. 4A-4B, in a next step, the targeted mucosal tissue may be
lifted with respect to muscularis propria MP to facilitate removal of lesion 110. Protrusion of
target tissue site 108 may be achieved by injecting a fluid, such as physiological saline
solution or sodium hyaluronate, through needle 24 and into the submucosa S. As explained
above, needle 24 may be disposed at the distal end of catheter 22 and integrally coupled
thereto. The injected fluid may flow through second lumen 37 of catheter 22. When needle
knife 26 is disposed within catheter 22, the fluid may flow around the needle knife, prior to
exiting through the distal tip of needle 24. Alternatively, as noted above, needle knife 26
may be disposed within auxiliary lumen 75, in which case injected fluid flows substantially
unobstructed through second lumen 37 of catheter 22.

[0044] As shown in FIG. 4A, the fluid injection into submucosa S lifts target tissue site 108
from the underlying muscularis propria MP, thereby forming fluid pocket 118 in submucosal
layer S. Fluid pocket 118 is shown from an elevated view in FIG. 4B. By elevating target
tissue site 108 having lesion 110, a subsequent excision of lesion 110 is facilitated, as
explained in greater detail below.

[0045] Referring now to FIG. 5, after target tissue site 108 has been sufficiently elevated, the
process of creating a mucosal incision may begin. Needle 24 may be retracted proximally to
be confined within working channel 76 of endoscope 70, and needle knife 26 may be
advanced distally through second lumen 37 of catheter 22, as depicted in FIG. 5.

{0046] The mucosal incision may be made circumferentially around lesion 110 using needle
knife 26, as depicted in FIG. 5. An electrosurgical generator (not shown) may be coupled to
needle knife 26 to provide an electrical energy sufficient to incise the tissue. The incision
preferably is performed at a predetermined distance into submucosa S, and at a predetermined
angle with respect to muscularis prbpria MP.

[0047] Needle knife 26 may be fabricated from any electrically conductive material, including
stainless steel. Alternatively, it may be fabricated from a shape memory alloy such as nitinol.
Optionally, needle knife 26 may comprise a non-conductive portion at its tip, such as a hollow or
ceramic region, which helps prevent the needle knife from cutting too far into tissue. Other safety
mechanisms will be apparent to one skilled 1n the art.
[0048] Referring now to FIG. 6, after target tissue 108 has been incised, needle knife 26 1s retracted
to withdraw the distal end of the needle knife completely into second lumen 37 of



10

15

20

25

30

CA 02648434 2008-10-03
WO 2007/120727 PCT/US2007/008970

catheter 22. Alternatively, if needle knife 26 i1s disposed through auxiliary lumen 75, it is
retracted within that lumen.

[0049] In a next step, catheter 22 is advanced in a distal direction, beyond the distal end of
endoscope 70, as shown in FIG. 6. Needle 24 pierces through mucosa M and into fluid
pocket 118 within submucosa S. It should be noted that balloon 28 is in a deflated state to
facilitate advancement of catheter 22 through working channel 76. At this time, catheter 22
preferably is positioned such that a portion of balloon 28 is disposed beneath a portion of
target tissue site 108, as shown in FIG. 6.

[0050] Upon proper positioning, balloon 28 is inflated by injecting an inflation fluid into first
lumen 38, through aperture 39, and into the inner confines of balloon 28. In the expanded
state, shown in FIG. 7, balloon 28 lifts up target tissue site 108 from beneath it, thereby
facilitating resection of lesion 110. In particular, the inflated balloon may help dislodge the
mucosal portion of target tissue site 108 away from submucosa S. In the process, portions of
submucosa S also may be drawn away from muscularis propria MP. While the inflated
balloon is depicted as being disposed under a relatively small portion of lesion 110 in FIGS.
7-8, it will be apparent that the balloon may be advanced further beneath the lesion prior to
inflation.

[0051] Referring now to FIG. 8, while balloon 28 is inflated, needle knife 26 optionally may
be advanced beyond the distal tip of needie 24, thereby dissecting submucosal tissue from

within fluid pocket 118. Therefore, in addition to the mucosal resection procedure performed

“in FIG. 5, a submucosal dissection may be achieved in FIG. 8 to facilitate “en-bloc’ removal

of target tissue site 108.

[0052] Once the incised target tissue is sufficiently separated from its surrounding tissue,
balloon 28 may be deflated and catheter 22 and needle knife 26 may be withdrawn. A
retrieval device, such as a snare or forceps (not shown), then may be advanced through
auxiliary lumen 75 or working lumen 76 to subsequently remove incised target tissue 108,
which includes lesion 110. The endoscope then may be removed from the patient to
complete the procedure.

[0053] Advantageously, by employing a balloon catheter during the ESD procedure, a
surgeon may selectively inflate the balloon from beneath target tissue site 108 to help
dislodge the incised mucosal tissue. Further, if the surgeon dissects submucosal tissue S

using a needle knife, inflating balloon 28 may help hold surrounding tissue in place. Finally,
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as noted above, the submucosal dissection techniques described herein may promote “en-
bloc” removal of lesion 110 to improve subsequent pathological assessment of the lesion.
[0054) Referring now to FIGS. 9-13, various alternative embodiments are shown. In FIG. 9,
apparatus 220 comprises catheter 222 having proximal and distal ends and balloon 228
disposed on the distal end. Apparatus 220 is similar to apparatus 20 of FIGS. 1A-1B, with a
main exception that needle 224 is a separate component that is slidable with respect to
catheter 222. Needle 224 may be sized to longitudinally move within a lumen of catheter
222, e.g., lumen 250 of FIG. 10. Further, needle knife 226 may be configured to be disposed
within inner lumen 254 of needle 224, as depicted in FIG. 10. Fluid that is injected via
needle 224, such as saline, may flow around needle knife 226 in reaching a target site.

[0055] Alternatively, catheter 222 may comprise separate lumens for various purposes. For
example, a first lumen may be used to inflate balloon 228, in a manner similar to lumen 38 of
FIG. 1B. Further, a second lumen, such as lumen 250 of FIGS. 10-11, may be used to permit
advancement of needle 224. Finally, a third lumen, such as lumen 252 of FIG. 11, may be
used to permit advancement of needle knife 226.

[0056} In the embodiment of FIG. 9, the preferred method steps for using apparatus 220 are
similar to the methods steps for using apparatus 20, as described in FIGS. 3-8. However, it
should be noted that the distal tip of catheter 222 is substantially flat. Therefore, during the
fluid injection step shown in FIG. 4A, the distal tip of catheter 222 preferably 1s housed
within working channel 76 of endoscope 70, while needle 224 is advanced beyond the distal
ends of catheter 222 and endoscope 70 to engage and inject fluid into submucosa S. Further,
during the balloon positioning and inflation steps described in FIGS. 6-7 above, needie 224
may be retracted within the confines of catheter 222 to enable a flat distal region during
placement of the balloon catheter.

[0057] Referring now to FIGS. 12-13, further alternative embodiments of the present
invention are described. In these embodiments, apparatus are provided for performing a
flushable EMR or ESD procedure. In FIG. 12, apparatus 320 comprises needle 324 having
needle knife 326 disposed therein. Needle 324 is disposed within working channel 376 of
endoscope 370. Needle 324, needle knife 326 and endoscope 370 may be provided
substantially in accordance with the embodiments described above.

[0058] In FIG. 12, fluid 380 may be delivered to a target site via working channel 376, i.e.,

the fluid may be delivered through the working channel in an annular space around the
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exterior of needle 324. Alternatively, fluid may be delivered through auxiliary lumen 375 of
endoscope 370, either alone or in conjunction with delivery of fluid through working channel
376. In either case, the fluid that is delivered may be used to flush away debris, provide a
cooling effect during operation of needle knife 326, and so forth.

[0059] Referring to FIG. 13, a variation of the embodiment of FIG. 12 is shown, wherein
apparatus 420 comprises needle 424, which may be advanced through working channel 476,
and needle knife 426, which may be advanced through auxiliary lumen 475 of endoscope
470. Flushing fluid may be delivered through auxiliary lumen 475, as shown in FIG. 13, or
exclusively through working channel 476, or may be delivered through both auxiliary lumen
475 and working channel 476. It will be apparent that flushing fluid also may be provided
through various other openings or ports disposed on the endoscope.

[0060] It will be appreciated that the embodiments described in FIGS. 1-11 above also may
employ flushing fluid. For example, referring to FIG. 10, lumen 250 of catheter 222 may
permit delivery of needle 224, while lumen 252 may be used exclusively for delivering a
flushing fluid. Alternatively, needle knife 226 may be delivered through lumen 252, as
depicted in FIG. 11, and flushing fluid may be delivered through lumen 252, i.e., around the
needle knife. In yet a further alternative embodiment of FIG. 11, flushing fluid rﬁay be
delivered via lumen 250, i.e., around the exterior surface of needle 224. Other variations will
be apparent to those skilled in the art.

[0061] It will be appreciated that the apparatus and methods described hereinabove may be
used to treat various types of lesions, e.g., large superficial tumors and intraepithelial
neoplasms, in virtually any body cavity, such as the stomach, esophagus and colon.

[0062] While various embodiments of the invention have been described, it will be apparent
to those of ordinary skill in the art that many more embodiments and implementations are
possible within the scope of the invention. Accordingly, the invention is not to be restricted

except in light of the attached claims and their equivalents.
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WHAT IS CLAIMED IS:

1. Apparatus suitable for performing mucosal resection of tissue, the apparatus comprising:

a catheter having proximal and distal ends;

a balloon disposed near the distal end of the catheter;

a needle having a sharpened distal region configured to pierce through mucosal
tissue and further dimensioned for injecting fluid to submucosal tissue, wherein the needle
is slidable within a first lumen of the catheter; and

a needle knife operable to incise a section of mucosal tissue,

wherein a portion of the distal end of the catheter is configured to be inserted
beneath the incised section of mucosal tissue and the balloon 1s configured to be inflated to

lift a targeted mucosal layer of the tissue in an upward direction to facilitate removal of the

tissue.

2. The apparatus of claim 1 wherein the needle knife 1s slidable within a lumen of the

needle.

3. The apparatus of claim 1 wherein the catheter has an outer diameter that 1s configured to

be disposed through a working channel of an endoscope.

4. The apparatus of claim 1 wherein the catheter comprises a second lumen disposed
between the proximal and distal ends of the catheter and configured to provide an inflation

fluid to inflate the balloon.

5. The apparatus of claim 4 wherein the catheter comprises a third lumen, wherein the needle

knife 1s configured to be inserted through the third lumen.

6. The apparatus of claim 3 wherein the needle knife is configured to be inserted through

an auxiliary lumen of the endoscope.

7. The apparatus of claim 3 wherein flushing fluid is configured to be delivered through the

working lumen of the endoscope.
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