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(54) TISSUE RESECTION DEVICE (57) ABSTRACT

A medical device for performing a therapeutic procedure on
a patient. The medical device includes an elongate probe
extending to an applicator end sized and shaped to be
slidably received in an endoscope working channel. The
device also includes an injection needle positioned adjacent
the applicator end of the probe. The injection needle is
communicatible with a fluid source for delivering fluid and
an electrical energy source for delivering electrical energy to
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. the needle when performing the therapeutic procedure on the

(21) Appl. No.: 10/986,602 patient. The needle also has a central axis. The device further

(22) Filed: Nov. 10, 2004 includes an ablating loop positioned adjacent the applicator

end of the probe. The ablating loop is communicatible with

Publication Classification the electrical energy source for delivering electrical energy

to the ablating loop when performing the therapeutic pro-

(51) Imt.CL cedure. The ablating loop also has a central axis that is

A6IB 18/04 (2006.01) spaced from the central axis of the injection needle. During

A6IB 18/14 (2006.01) operation of the device, the injection needle and ablating

(52) US.Cl e, 606/27; 606/41; 606/45 loop have opposite charges for ablating tissue of the patient.
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TISSUE RESECTION DEVICE

FIELD OF INVENTION

[0001] The present invention relates to a medical device,
and more particularly to an ablation and resection device for
performing therapy on a patient therewith.

BACKGROUND OF THE INVENTION

[0002] Various devices and methods have been tradition-
ally used to ablate or remove unwanted polyps, tumors,
lesions, and similar abnormal growths located within a
patient cavity. An example of such abnormal growths is
pre-cancerous polyps or tumors that commonly develop in
the glands and cells that line the colon and rectum. Other
examples of abnormal growths include polypoid lesions or
esophageal squamous papilloma, which are rare benign
tumors of the upper gastrointestinal tract, and neoplasms of
the esophagus. If not removed or destroyed, such abnormal
growths often advance to more severe stages and create
complications in the patient. For example, malignant tumors
may spread within the body beyond their original location
and create life threatening conditions.

[0003] Common methods for treating abnormal intracavi-
tal growths include resection, cryotherapy, and thermal
therapy. Resection, also known as excision, is the cutting of
unwanted growth from the patient. For resection methods
that include capture of the tissue cut away from the patient,
benefits include the patient being immediately free of the
unwanted tissue and the ability to analyze the removed
tissue in the laboratory. Cryotherapy, also known as cryoa-
blation, is the application of extreme cold to freeze and
destroy unwanted tissue. For example, liquid nitrogen or
liquid argon are used to supercool probes used to freeze
unwanted tissue. Thermal therapy, also known as thermal
ablation and heat ablation, is the application of heat to
coagulate, cauterize and/or ablate diseased mucosal tissue.
The most common form of thermal ablation is radiofre-
quency ablation where radiofrequency energy is applied to
the unwanted tissue. Other heat therapies include microwave
coagulonecrotic therapy, laser therapy, and high intensity
focused ultrasound. In cryotherapy and thermal therapy,
sufficient raising or lowering of tissue temperature, respec-
tively causes necrosis of the effected tissue. For conve-
nience, the term ablate will be used herein to describe any
and all of these thermal therapy processes. In use, these
devices are placed adjacent the unwanted tissue and tissue is
ablated, cauterized, coagulated, frozen, or burnt, as the case
may be, by energy transmitted from or to the device.

[0004] Traditional treatment devices have three primary
shortcomings. First, traditional devices can ablate or resect
only relatively small portions of patient tissue at one time.
For example, ablation devices having a surface for ablating
patient tissue by transmitting energy to or from the surface
can only ablate an area of patient tissue substantially equal
to the area of the transmission surface in a single energy
transmission.

[0005] A second primary shortcoming of traditional treat-
ment devices is their inaccuracy in use. A primary challenge
for treating unwanted growths is to destroy or resect the
targeted tissue without adversely affecting healthy adjacent
or underlying cells. Regarding ablation devices especially,
damage to healthy underlying esophageal muscle tissue
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often leads to the creation of a stricture or constriction in the
esophagus. Many traditional ablation devices ablate targeted
tissue without first isolating the targeted tissue from adjacent
and underlying healthy tissue. As a result, when too much
energy is transferred to or from the device, ablation of
healthy adjacent cells and/or underlying cells can occur. On
the other hand, when too little energy is transferred from the
device, less than all of the targeted tissue is treated.

[0006] A third primary shortcoming of traditional devices
is present with devices having resecting capability. Use of
conventional resection devices allows for resection of tissue
from a patient, but leaves non-cauterized, or insufficiently
cauterized tissue in the patient. Non-cauterized or insuffi-
ciently cauterized tissue remaining in the patient after a
resection may lead to infection or bleeding.

[0007] The conventional approaches for treating unwanted
and abnormal growths requiring the precise resection and/or
ablation of relatively large portions of intralumenal tissue
are insufficient in these regards. Thus, there is a need for a
resection and ablation device and a method for using such a
device that allow accurate and minimally invasive resection
and ablation, as the case may be, of relatively large amounts
of intralumenal patient tissue.

BRIEF SUMMARY OF THE INVENTION

[0008] The present invention relates to a medical device
for performing a therapeutic procedure on a patient. The
medical device has an elongate probe extending to an
applicator end sized and shaped to be slidably received in an
endoscope working channel. The device also includes an
injection needle positioned adjacent the applicator end of the
probe. The injection needle is communicatible with a fluid
source for delivering fluid and an electrical energy source for
delivering electrical energy to the needle when performing
the therapeutic procedure on the patient. The needle also has
a central axis. The device further includes an ablating loop
positioned adjacent the applicator end of the probe. The
ablating loop is communicatible with the electrical energy
source for delivering electrical energy to the ablating loop
when performing the therapeutic procedure. The ablating
loop also has a central axis that is spaced from the central
axis of the injection needle. During operation of the device,
the injection needle and ablating loop have opposite charges
for ablating tissue of the patient.

[0009] In another aspect, the present invention includes a
medical device for performing a procedure on a patient. The
devices has an elongate endoscope extending to a working
end. The endoscope has optics for viewing an object posi-
tioned in a viewing area adjacent the working end and a
working channel extending along the endoscope to a port
adjacent the working end. The device also includes an
elongate probe slidably disposed in the working channel.
The elongate probe has an applicator end corresponding to
the working end of the endoscope. The device further
includes an injection needle positioned adjacent the appli-
cator end of the probe in the viewing area. The injection
needle has a central axis and is communicatible with a fluid
source for delivering fluid to the needle and an electrical
energy source for delivering electrical energy to the needle
when performing the therapeutic procedure on the patient.
The device further includes an ablating loop positioned
adjacent the applicator end of the probe in the viewing area.
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The ablating loop is communicatible with the electrical
energy source for delivering electrical energy to the ablating
loop when performing the therapeutic procedure. The ablat-
ing loop has a central axis that is spaced from the central axis
of the injection needle. During operation of the device, the
injection needle and ablating loop have opposite charges for
ablating tissue of the patient.

[0010] In yet another aspect, the present invention
includes a method for performing a procedure on a patient.
The method includes guiding a working end of an endoscope
to a predetermined location within the patient. The method
also includes positioning an ablating loop having a central
axis and an injection needle having a central axis adjacent
the working end of the endoscope such that the central axis
of the ablating loop is spaced from the central axis of the
injection needle. The method further includes injecting fluid
through the injection needle into tissue of the patient adja-
cent the predetermined location within the patient. In addi-
tion, the method includes applying electrical energy to the
injection needle and ablating loop simultaneously such that
the injection needle and ablating loop have opposite charges,
thereby ablating at least a portion of the tissue.

[0011] In still another aspect, the present invention
includes a method for performing a procedure on a patient.
The method includes guiding a working end of an endoscope
to a predetermined location within the patient. The method
also includes positioning a cutting loop, an injection needle,
a retainer, and an ablating loop adjacent the working end of
the endoscope. The method further includes injecting fluid
through the injection needle into tissue of the patient adja-
cent the predetermined location within the patient and
cutting at least a portion of the tissue from the patient. In
addition, the method includes capturing the tissue cut from
the patient in the cutting step with the retainer and applying
energy to the ablating loop thereby ablating tissue remaining
in the patient after the cutting step.

[0012] 1In yet still another aspect, the present invention
includes a medical device for performing a procedure on a
patient. The device includes an elongate endoscope extend-
ing to a working end having an exterior surface and having
optics for viewing an object positioned in a viewing area
adjacent the working end. The device also includes an
elongate probe connected to the exterior surface of the
endoscope and having an applicator end corresponding to
the working end of the endoscope. The device further
includes an injection needle positioned adjacent the appli-
cator end of the probe in the viewing area and communi-
catible with a fluid source for delivering fluid to the needle
and an electrical energy source for delivering electrical
energy to the needle when performing the therapeutic pro-
cedure on the patient. The device yet further includes an
ablating loop positioned adjacent the applicator end of the
probe in the viewing area and communicatible with the
electrical energy source for delivering electrical energy to
the ablating loop when performing the therapeutic proce-
dure.

[0013] In a further aspect, the present invention includes a
method for performing a procedure on a patient. The method
includes guiding a working end of an endoscope having an
elongate probe connected to an exterior surface of the
endoscope adjacent the working end to a predetermined
location within the patient. The method also includes posi-
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tioning an ablating loop and an injection needle adjacent an
application end of the probe corresponding to the working
end of the endoscope. The method further includes injecting
fluid through the injection needle into tissue of the patient
adjacent the predetermined location within the patient. The
method yet further includes applying electrical energy to the
injection needle and ablating loop simultaneously such that
the injection needle and ablating loop have opposite charges,
thereby ablating at least a portion of the tissue.

[0014] Other aspects of the present invention will be in
part apparent and in part pointed out hereinafter.

BRIEF DESCRIPTION OF THE FIGURES

[0015] FIG. 1 is a perspective of a first embodiment of a
medical device according to the present invention.

[0016] FIG. 2 is a perspective of a portion of the device
shown in FIG. 1.

[0017] FIG. 3 is a side view of the device shown in FIG.
1.

[0018] FIG. 4 is a bottom plan of the device shown in
FIG. 1.
[0019] FIG. 5 is a perspective of a device similar to that

shown in FIG. 2 but having a mesh extending across the
loop.

[0020] FIG. 6 is a perspective of a second embodiment of
a medical device according to the present invention.

[0021] FIG. 7 is a cross-sectional side elevation of the
embodiment of the medical device shown in FIG. 6 having
a stored needle and ablating loop.

[0022] FIG. 8 is a cross-sectional side elevation of the
embodiment of the medical device shown in FIG. 6 having
a deployed needle and ablating loop.

[0023] FIG.9 is a perspective of a third embodiment of a
medical device according to the present invention.

[0024] FIG. 10 is a perspective of the embodiment of
FIG. 9 having the applicator elements slidably disposed
within the probe.

[0025] FIG. 11 is a perspective of a fourth embodiment of
a medical device according to the present invention.

[0026] FIG. 12 is a perspective of a fifth embodiment of
a medical device according to the present invention.

[0027] FIG.13 is a perspective of the second embodiment
of the device in combination with a conventional endoscope.

[0028] FIG. 14 is a perspective of a portion of the com-
bination shown in FIG. 13.

[0029] FIG. 15 is a cross-sectional front elevation of the
combination shown in FIG. 14 positioned in a patient with
applicator elements stored in the probe.

[0030] FIG. 16 is a cross-sectional side elevation of FIG.
15 shown after the needle has been inserted into the tissue.

[0031] FIG. 17 is the cross-sectional side elevation of
FIG. 16 shown after fluid has been injected through the
needle into the tissue.

[0032] FIG. 18 is the cross-sectional side elevation of
FIG. 17 shown during ablation of target tissue.
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[0033] FIG. 19 is the cross-sectional side elevation of
FIG. 18 shown after ablation of the target tissue and removal
of the needle from the patient tissue.

[0034] FIG. 20 is a perspective of the fifth embodiment of
the present invention in combination with a conventional
endoscope.

[0035] FIG. 21 is a cross-sectional front elevation of FIG.
20 positioned in a patient with applicator elements stored in
the probe.

[0036] FIG. 22 is a cross-sectional side elevation of the
combination shown in FIG. 21 shown after the retainer,
cutting loop, and needle have been deployed and the needle
has been inserted into the tissue of the patient.

[0037] FIG. 23 is the cross section of FIG. 22 shown after
fluid has been injected through the needle into the tissue.

[0038] FIG. 24 is the cross section of FIG. 23 shown after
the needle has been retracted into the probe and the cutting
loop and retainer have been positioned for cutting away and
capturing the target tissue.

[0039] FIG. 25 is the cross section of FIG. 24 shown after
the target tissue has been cut from the patient with the
cutting loop.

[0040] FIG. 26 is the cross section of FIG. 25 shown
during capture of the target tissue in the retainer.

[0041] FIG. 27 is the cross section of FIG. 26 shown after
the target tissue has been captured in the retainer.

[0042] FIG. 28 is the cross section of FIG. 27 shown after
the retainer has been retracted into the probe with the
captured tissue.

[0043] FIG. 29 is the cross section of FIG. 28 shown after
the ablating loop has been positioned adjacent edges of
tissue remaining in the patient.

[0044] FIG. 30 is the cross section of FIG. 29 shown with
the ablating loop directly contacting the edges of tissue
remaining in the patient.

[0045] FIG. 31 is a perspective of the second embodiment
of the device in combination with a conventional endoscope.

[0046] FIG. 32 is a front elevation of the combination
shown in FIG. 31.

[0047] Corresponding reference characters indicate corre-
sponding parts throughout the several views of the drawings.

DETAILED DESCRIPTION OF THE
INVENTION

[0048] The present invention relates to a medical device
for performing a therapeutic procedure on a patient, and
more particularly a medical device for ablating and resecting
unwanted tissue at a predetermined location within a patient.
Referring now to the figures, and more particularly to FIG.
1, a medical device according to a first embodiment of the
present invention is designated in its entirety by reference
number 10. The medical device 10 has an elongate probe 12
extending to an applicator end 14. Applicator elements 16
are connected to the probe 12 adjacent the applicator end 14
of the probe. Although the probe may be made of other
materials without departing from the scope of the present
invention, in one embodiment the probe 12 is made of a
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flexible and thermally and/or electrically insulating material,
such as silicone, polyethylene, or polypropylene. Although
the probe may have other shapes without departing from the
scope of the present invention, in one embodiment the probe
12 is generally tubular. Further, although the probe may have
other dimensions without departing from the scope of the
present invention, in one embodiment the probe 12 has a
maximum width 18 of between about 1 millimeter and about
5 millimeters. Having a maximun width 18 less than about
3 millimeters allows the probe 12 to fit inside the working
channel of a standard endoscope (not shown in FIGS. 1-12).
The probe may have one or more traction elements 20,
which increase the ability of a user to control the device 10.

[0049] As shown in FIG. 2, the applicator elements 16
include an injection needle 22 connected to the probe 12
adjacent the applicator end 14 of the probe. The needle 22
extends away from the probe 12 along a central axis 24.
Although the needle may have other dimensions without
departing from the scope of the present invention, in one
embodiment the needle 22 has a maximum length 26 of
between about 10 millimeters and about 20 millimeters and
an outer diameter 28 of between about 0.5 millimeters and
about 2 millimeters. Also, although the needle may be made
of other materials without departing from the scope of the
present invention, in one embodiment the needle 22 is made
of any material traditionally used to make medical needles,
such as 23 gage stainless steel. Further, although the needle
22 is shown as being substantially straight, the needle may
have other shapes without departing from the scope of the
invention. For example, in one alternate embodiment the
needle may be curved (not shown).

[0050] The needle 22 is communicatible with an energy
source 30, as shown in FIG. 1. The energy source 30
delivers energy to the needle 22 during the therapeutic
procedure. Although other energy sources may be used
without departing from the scope of the present invention, in
one embodiment the energy source 30 is an electrical
generator for delivering electrical current to the needle 22.
Although such an electrical generator may produce electrical
current having other characteristics without departing from
the scope of the present invention, in one embodiment it
produces a current having a voltage of between about 10
volts and about 500 volts and a frequency of between about
0.3 megahertz and about 1.0 megahertz. In another embodi-
ment, the energy source 30 is a radio frequency generator for
delivering radio frequency energy to the needle 22. Although
such a radio frequency generator may produce signals
having other characteristics without departing from the
scope of the present invention, in one embodiment the radio
frequency generator produces a signal having an amplitude
of between about 10 volts and about 500 volts and a
frequency of between about 0.3 megahertz and about 1.0
megahertz. In yet another embodiment, the energy source 30
delivers ultrasonic energy to the injection needle 22.
Although such an ultrasonic generator may produce signals
having other frequencies without departing from the scope
of the present invention, in one embodiment the ultrasonic
generator produces a signal having a frequency of between
about 10 kilohertz and about 100 kilohertz.

[0051] The needle 22 also communicates with a fluid
source 32, as shown in FIG. 1. The fluid source 32 delivers
an electrically conductive fluid to the needle 22 during the
therapeutic procedure. Although other fluid sources may be
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used without departing from the scope of the present inven-
tion, in one embodiment the fluid source 32 is a conventional
saline source for delivering saline to the needle 22. Alter-
natively, the fluid source 32 may be a sclerotherapy agent
(e.g., absolute ethanol) source for delivering sclerotherapy
agent, such as absolute ethanol commonly used in hospitals,
to the needle 22.

[0052] The applicator elements 16 also include an ablating
loop 34 positioned adjacent the applicator end 14 of the
probe 12. The ablating loop 34 extends away from the probe
12 along a central axis 36. Although the central axis 24 of
the needle 22 and the central axis 36 of the ablating loop 34
may be spaced by other distances without departing from the
scope of the present invention, in one embodiment the axes
are spaced by a distance 38 of between about 2 millimeters
and about 5 millimeters. As shown in FIG. 4, the ablating
loop 34 and the needle 22 are substantially centered about
the horizontal center of the probe 12. Although the ablating
loop 34 may have other dimensions without departing from
the scope of the present invention, in one embodiment the
ablating loop 34 has a length 40 of between about 10
millimeters and about 30 millimeters and a diameter 42 of
between about 0.5 millimeters and about 1.5 millimeters.
Further, although the ablating loop may be made of other
materials without departing from the scope of the present
invention, in one embodiment the ablating loop 34 is made
of nitinol. The ablating loop 34 may include a conductive
material positioned between sides 44, 46 of the loop forming
a net or fine mesh 48, as shown in FIG. 5. Although the
mesh may be made of other materials without departing
from the scope of the present invention, in one embodiment
the mesh 48 is made of stainless steel. The mesh 48 ensures
that the energy applied to the target tissue (not shown in
FIGS. 1-14) from the ablating loop 34 is more evenly
distributed about the target tissue. The ablating loop 34 may
be shaped to facilitate connection with the mesh 48. For
example, the ablating loop 34 can include hooks or openings
(not shown) for connecting the mesh 48 to the loop. Alter-
natively, the ablating loop 34 and mesh 50 can be fabricated
together as one piece. The ablating loop 34 is also connected
to the energy source 30 for delivering energy to the ablating
loop during the therapeutic procedure.

[0053] In one embodiment of the present invention, the
injection needle 22 and the ablating loop 34 have opposite
polarities when the medical device 10 is in use. For example,
with either the radio frequency or the electrical power
generators 30, the needle 22 can have a charge opposite the
charge of the ablating loop 34. Such bipolar energy trans-
mission is generally safer than mono-polar energy applica-
tions which can create coagulation zones that are too deep.
Also, the characteristics of the needle 22 and the ablating
loop 34 may change. That is, the characteristics for the
needle 22 and ablating loop 34 may alternate or otherwise
change with time during use of the medical instrument 10.
Such varying signal characteristics, or multiplexing, results
in higher levels of energy concentrated at and delivered from
the needle 22 and ablating loop 34 as a result of the
interaction of differing signals between the needle and
ablating loop.

[0054] FIGS. 6-8 show a second embodiment of a medical
device 50 according to the present invention in which the
injection needle 22 and ablating loop 34 are slidably dis-
posed within respective channels 52, 54 of the elongate
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probe 56. In this embodiment, the needle 22 and the ablating
loop 34 can be moved between multiple positions. For
example, FIG. 7 shows the needle 22 and ablating loop 34
in stored positions in which the needle and ablating loop are
recessed in the probe 56. FIG. 8 shows the needle 22 and
ablating loop 34 in deployed positions in which the needle
and ablating loop extend beyond the face 60 of the applicator
end 58 of the probe 56. The needle 22 extends out of the
probe 56 at an angle 6 with the face 60 of the applicator end
58 of the probe. Although FIG. 8 shows an angle 6 of
approximately 90 degrees, the needle may extend from the
probe face at other angles without departing from the scope
of the present invention. For example, the needle 22 may
move out of the probe at an angle 0 of between about 60
degrees and about 90 degrees. The needle 22 and ablating
loop 34 are otherwise identical to the needle and ablating
loop of the first embodiment, and therefore will not be
described in further detail.

[0055] FIG. 9 shows a third embodiment of a medical
device 70 according to the present invention wherein appli-
cator elements 72 include a cutting loop 74 attached to an
applicator end 76 of a probe 78. Although the cutting loop
may have other dimensions without departing from the
scope of the present invention, in one embodiment the
cutting loop 74 has a diameter 80 of between about 0.5
millimeters and about 1.5 millimeters and an exposed length
82 of between about 10 millimeters and about 30 millime-
ters. Further, although the cutting loop may be made of other
materials without departing from the scope of the present
invention, in one embodiment the cutting loop 74 is made of
stainless steel. The applicator elements 72 may be slidably
disposed within respective channels 84 in the probe 78, as
shown in FIG. 10. Thus, each of the applicator elements 72
can be moved between a deployed position, shown in FIG.
10, in which the elements 72 extend beyond a face 86 of the
end 76 of the probe 78, and a stored position (not shown) in
which the elements are fully disposed within the probe 78.
Further, each of the elements 72 may be independently
moved between their respective stored and deployed posi-
tions. Although FIG. 9 shows the needle 22 positioned
between the ablating loop 34 and cutting loop 74, these
elements may be arranged in other ways without departing
from the scope of the present invention. For example, FIG.
11 shows a fourth embodiment of a medical device 90
according to the present invention having the cutting loop 74
positioned adjacent an applicator end 92 of a probe 94
between the needle 22 and the ablating loop 34. Also,
although FIG. 9 shows each of the applicator elements 72
fixedly connected to the probe 78 and FIGS. 10 and 11 show
each of the applicator elements slidably disposed within the
probe, each of these elements 72 may relate to the probe 78,
94 in either manner. For example, in one embodiment of the
present invention (not shown), the needle 22 is fixedly
connected to the probe 78, 94 and the ablating and cutting
loops 34, 74 are slidably disposed within the probe 78, 94.
The probe 94, needle 22, and ablating loop 34 of the
embodiments described in this paragraph are otherwise
identical to those of the earlier described embodiments, and
therefore will not be described in further detail.

[0056] FIG. 12 shows a fifth embodiment of a medical
device 100 according to the present invention having a
retainer 102 attached to an applicator end 104 of a probe 106
to capture and hold tissue cut from the patient (not shown in
FIGS. 1-14). Applicator elements 110 may be slidably
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disposed within the probe 106, as shown in FIG. 12. Thus,
each of the applicator elements 110 can be moved between
a deployed position, in which the applicator elements extend
beyond the end 104 of the probe 106, and a stored position
(shown in FIG. 21) in which the applicator elements are
recessed within the probe 106. The needle 22 and cutting
loop 74 are shown in FIG. 12 in an intermediate position
between the stored and deployed positions and the ablating
loop 34 and retainer 102 are shown in a deployed position.
Further, each of the elements 110 may be independently
moved between their respective stored and deployed posi-
tions. Although the retainer may be configured otherwise
without departing from the scope of the present invention, in
one embodiment the retainer 102 comprises netting 108
attached to the body of the retainer 102. Although the
retainer may have other dimensions without departing from
the scope of the present invention, in one embodiment the
retainer 102 has an exposed length 112 of between about 10
millimeters and 30 millimeters and a body thickness 114 of
between about 0.5 millimeters and about 1.5 millimeters.
Further, although the net may have other depths without
departing from the scope of the present invention, in one
embodiment the net 108 has a depth 116 of between about
1 millimeter and about 5 millimeters. Instead of having a net
108, the retainer 102 may be configured to capture and hold
the resected tissue in other ways without departing from the
scope of the present invention. For example, in one embodi-
ment (not shown) the retainer 102 may be connected to a
suction source (not shown) to attract and retain the resected
tissue by aspiration. The probe 106, needle 22, ablating loop
34, and cutting loop 74 of this embodiment are otherwise
identical to those of the earlier described embodiments, and
therefore will not be described in further detail.

[0057] FIG. 13 shows an embodiment of a medical device
120 according to the present invention including an endo-
scope 122. Although FIG. 13 shows one type of endoscope
122, any conventional type of endoscope may be used
without departing from the scope of the present invention.
The endoscope 122 may be a flexible endoscope, such as
those commonly used in upper gastrointestinal endoscopy
examinations, or esophagogastroduodenoscopy (EGD). The
endoscope 122 has an elongate primary body 124 and an
elongate tubular portion 126 (e.g., a flexible shaft) extending
from the body 124 to a working end 128. The endoscope 122
also has a working channel 130 beginning at an entry orifice
132 on the primary body 124 and terminating at a terminal
port 134 at an extreme end 136 of the shaft 126. The working
channel of conventional endoscopes has a diameter, or
minimum width if non-circular, of about three millimeters.
In one embodiment of the present invention, the probe 56,
needle 22, and ablating loop 34 are sized and shaped for
slidable receipt within the working channel 130 of the
endoscope 122. The probe 56, needle 22, and ablating loop
34 of this embodiment are otherwise identical to those of the
earlier described embodiments, and therefore will not be
described in further detail.

[0058] As shown in FIG. 14, the medical device 120 can
have viewing optics 138 for viewing an object (not shown)
positioned in a viewing area (not shown) adjacent the
working end 128 of the endoscope 122. The viewing area
comprises all the objects visible through the viewing optics
138, including the applicator elements 16 and adjacent
patient tissue (not shown in FIGS. 1-14). Although the
viewing area may have other shapes without departing from
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the scope of the present invention, in one embodiment the
area is circular. The optics 138 are disposed within the
endoscope 122, beginning at a location (not shown) adjacent
the primary body 124, where a user may receive images, and
terminating adjacent an optics orifice 140. The endoscope
122 can also have a cleaning tab 141 for cleaning the optics
138 by forcing fluid against a lens (not shown) covering an
end of the optics adjacent the working end 128 of the
endoscope. Although the cleaning tab 141 may be made of
other materials without departing from the scope of the
present invention, in one embodiment the cleaning tab is
made of metal. The cleaning tab 141 can be connected to the
same fluid source 32 connected to the needle 22 or a separate
fluid source (not shown) for delivering fluid to the cleaning
tab during operation of the device 120. Although the clean-
ing tab 141 may force other fluids against the lens of the
optics 138 without departing from the scope of the present
invention, in one embodiment the cleaning tab forces water
against the lens. The endoscope 122 also has an illuminator
142 for directing light toward an object (not shown) posi-
tioned adjacent the working end 128 of the shaft 126. As
with the optics 138, the illuminator 142 originates at a
location (not shown) adjacent the primary body 124 and
terminates adjacent the extreme end 136 of the shaft 126.

[0059] A primary purpose for the medical device is to
ablate and/or remove unwanted abnormal tissue growths.
Although the medical device is described as ablating and
removing abnormal gastrointestinal polyps and lesions in
humans, the device may ablate other tissues, tissues in other
animals, or things other than tissue without departing from
the scope of the present invention.

[0060] In operation, a user of the medical device 120 first
positions the elongate probe 56 in the working channel 130
of the endoscope 122. The injection needle 22 and ablating
loop 34 are connected to an energy source 30 and the
injection needle 22 is further connected to a fluid source 32.
The probe 56, needle 22, ablating loop 34, and energy source
30 can be the same as any of the earlier described embodi-
ments, and therefore will not be described in further detail.
FIG. 15 shows the probe 56 slidably disposed in the
working channel 130 of the endoscope 122 and the endo-
scope/probe combination disposed within a cavity or lumen
144 such as an esophagus of a patient 146. The user moves
the endoscope 122 and probe 56 to a predetermined location
within the patient 146. If desired, the user can verify that the
probe 56 and endoscope 122 are properly positioned by
viewing the patient 146 and applicator elements 16 posi-
tioned at the end 58 of the probe 56. The predetermined
location is adjacent abnormal tissue growth 148, such as a
lesion or polyp. Positioning the endoscope 122 and probe 56
may include articulating the shaft 126 of the endoscope 122,
translating the endoscope 122, rotating the probe 56 with
respect to the endoscope 122, and/or translating the probe 56
with respect to the endoscope 122.

[0061] Once the medical device 120 has been positioned
as described, the user deploys the needle 22 such that the
needle extends through the port 134 of the working channel
130 at the working end 128 of the endoscope 122. The user
also deploys the ablating loop 34 such that the loop 34
extends through the port 134 of the endoscope 122. The user
may deploy the ablating loop 34 at the same time as, before,
or after the needle 22 is deployed. Then, the user causes the
needle 22 to contact the patient 146 adjacent the abnormal
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growth 148 and advance below an inner or mucosal layer
150 of the lumen 144. In one embodiment, it is preferred that
the needle 22 is forced to a position between the inner layer
150 and a muscular layer 152 underlying the inner layer 150,
as shown in FIG. 16. After the needle 22 is forced below the
inner layer 150, fluid 154 is injected into the lumen 144
through the needle 22, thereby causing the inner layer 150
adjacent the abnormal growth 148 to move away from the
muscular layer 152, as shown in FIG. 17. Then, the user can
destroy the targeted tissue 148 of the patient 146 located
between the needle 22 and ablating loop 34 by simulta-
neously energizing the needle and ablating loop thereby
causing energy 158 to transfer through the target tissue, as
shown in FIG. 18. During the ablation of the growth 148, the
injection needle 22 and the ablating loop 34 can carry
opposite polarities. Further, the polarities of the needle 22
and ablating loop 34 can change with time.

[0062] During the ablation, healthy adjacent tissue 156 of
the inner layer 150 is substantially unharmed because the
energy transmission focuses between the needle 22 and
ablating loop 34, where the diseased tissue 148 is located but
the healthy adjacent tissue is not. The healthy underlying
tissue 152 is also substantially unharmed during ablation
because the injection of fluid into the lumen 144 causes the
muscular tissue 152 to be spaced from the target tissue 148
and the energy transmission focuses between the needle 22
and the ablating loop 34. After ablation, the user can remove
the needle 22 from the patient 146, as shown in FIG. 19. A
short period of time after the procedure, the destroyed tissue
160 will be sloughed off (i.e., through the normal digestive
process) and healthy mucosal tissue 150 will grow in its
place. In embodiments of the device also having a cutting
loop 74, the destroyed tissue 160 may be resected after
ablation. In embodiments of the device having a cutting loop
74 and a retainer 102, the destroyed tissue may be captured
and held in the retainer 102 after being cut from the patient
with the cutting loop 74.

[0063] By this local and accurate ablation method, dis-
eased mucosal tissue 148 is destroyed and healthy underly-
ing muscular tissue 152 and adjacent mucosal tissue 156 of
the inner layer 150 are substantially unharmed. The type of
energizing may be of any conventional type, including the
types mentioned above regarding energy source 30, such as
radio frequency, electrical, and ultrasonic. Although this
embodiment of a therapeutic method according to the
present invention was described with reference to medical
device 122, it will be appreciated by those skilled in the art
that the method can be performed in a substantially similar
manner using other disclosed embodiments without depart-
ing from the scope of the present invention.

[0064] FIG. 20 shows an embodiment of a medical device
170 according to the present invention including an endo-
scope 122. In use, a user positions an elongate probe 106
having a needle 22, ablating loop 34, cutting loop 74, and
retainer 102 in the working channel 130 of the endoscope
122. The injection needle 22 and ablating loop 34 are
connected to an energy source 30 and the injection needle 22
is further connected to a fluid source 32. The endoscope 122,
probe 106, needle 22, cutting loop 74, retainer 102, ablating
loop 34, and energy source 30 can be the same as any of the
earlier described embodiments, and therefore will not be
described in further detail. FIG. 21 shows the probe 106
slidably disposed in the working channel 130 of the endo-
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scope 122 and the endoscope/probe combination disposed
within a lumen 144 of a patient 146. The user then moves the
endoscope 122 and probe 106 to a predetermined location
adjacent abnormal tissue growth 148 as described regarding
earlier embodiments.

[0065] Once the medical device 170 has been positioned
as described, the user deploys the needle 22 such that the
needle extends through the port 134 of the working channel
130 at the working end 128 of the endoscope 122. The user
also deploys the cutting loop 74 such that the cutting loop 74
extends through the port 134 of the endoscope 122. Further,
the user deploys the retainer 122 such that the retainer 122
also extends through the port 134 of the endoscope 122. The
user may deploy the applicator elements 110 in any order
and may deploy some or all of the elements 110 simulta-
neously. For example, the needle 22, cutting loop 74, and
retainer 122 can be deployed simultaneously before the
ablating loop 34 is deployed. Next, the user causes the
needle 22 to contact the patient 146 adjacent the abnormal
growth 148 and advance below the inner layer 150 of the
lumen 144. In one embodiment, it is preferred that the needle
22 is forced to a position between the inner layer 150 and the
muscular layer 152 underlying the inner layer 150, as shown
in FIG. 22. After the needle 22 is forced below the inner
layer 150, fluid 154 is injected into the lumen 144 through
the needle 22, thereby causing the inner layer 150 adjacent
the abnormal growth 148 to move away from the muscular
layer 152, as shown in FIG. 23. Spacing the abnormal
growth above the muscular layer 152 by injecting fluid 154
facilitates accurate cutting away of the abnormal tissue 148
without adversely affecting adjacent and underlying healthy
tissue 156, 152. Also, isolating the unwanted tissue 148 from
the healthy tissue 156, 152 allows the user to resect a larger
amount of tissue than can be safely resected without such
isolation. After injecting fluid 154 into the lumen 144, the
user can remove the needle from the tissue of the lumen 144,
position the cutting loop 74 to cut the abnormal growth 148
from the patient, and position the retainer 102 to capture and
hold the growth 148 after it is cut. FIG. 24 shows an
example of such positioning of the cutting loop 74 and
retainer 102. Positioning the cutting loop 74 for cutting the
growth 148 includes surrounding the growth 14 with the
cutting loop 74. Positioning the retainer 102 for capturing
the growth 148 includes positioning the retainer 102 such
that the growth 128 will naturally fall into the net 108 of the
retainer after it is cut from the patient 146 or such that the
retainer 102 can be maneuvered to capture the growth 148
after it is cut from the patient 146. After the cutting loop 74
and retainer 102 are positioned for cutting and capturing as
described, the cutting loop 74 is withdrawn into the probe
106 thereby cutting the abnormal growth 148 from the
patient 146, as shown in FIG. 25. After cutting, if the growth
148 did not fall into the net 108 of the retainer 102, the
retainer can be maneuvered to capture the growth 148, as
exemplified in FIGS. 26 and 27. Once the growth 148 is
caught in the net 108 of the retainer 102 as described, the
retainer is withdrawn into the probe 106, as shown in FIGS.
27 and 28. In this way, the abnormal growth 148 can be
removed from the patient for analysis.

[0066] After removing the abnormal growth 148 from the
patient 146, the user may desire to ablate at least the edges
162 of tissue 150 remaining in the patient. To ablate the
edges 162 of tissue remaining in the patient 146, the user
extends the ablating loop 34 and positions the loop 34
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adjacent the edges 162, as shown in FIG. 29. Then, the user
transfers energy from the ablating loop 34 to the edges 162
of tissue to ablate the edges 162. To increase the amount of
energy transferred from the ablating loop 34 to the tissue
150, the ablating loop can be placed in direct contact with
the tissue 150 adjacent the edges 162, as shown in FIG. 30.

[0067] By this local and accurate ablation method, dis-
eased mucosal tissue 148 can be resected and removed from
a patient for analysis and healthy adjacent mucosal tissue
156 and underlying muscular tissue 152 are substantially
unharmed. Further, edges 162 of tissue 150 remaining in the
patient 146 after the resection can be ablated through the
application of energy thereto. The type of energizing may be
of any conventional type, including the types mentioned
above regarding energy source 30, such as radio frequency,
electrical, and ultrasonic. Although this embodiment of a
therapeutic method according to the present invention was
described with reference to medical device 170, it will be
appreciated by those skilled in the art that the method can be
performed in a substantially similar manner using other
disclosed embodiments without departing from the scope of
the present invention. Further, the steps disclosed for using
the device may be selectively performed, and in various
order. For instance, although one embodiment includes a
cutting step before an ablating step, a user can ablate before
and/or after the cutting step.

[0068] FIG. 31 shows an embodiment of a medical device
172 according to the present invention including an endo-
scope 174. In this embodiment, the probe 56 is connected to
the exterior of the shaft 176 of endoscope 174. Although
FIGS. 31 and 32 show a probe 56 according to the second
embodiment of the present invention connected to the endo-
scope 174, other embodiments of the probe may be con-
nected to the endoscope without departing from the scope of
the present invention. Although the probe 56 may be con-
nected to the endoscope 174 in other ways without departing
from the scope of the present invention, in one embodiment
the endoscope 174 is connected to the probe 56 by a flexible
sleeve 178. Although the sleeve 178 may be made of other
materials without departing from the scope of the present
invention, in one embodiment the sleeve is made of rubber.
In another embodiment, the probe 56 can be connected to the
shaft 176 of the endoscope 174 by a rigid tube. In one
embodiment, it is preferred that the probe 56 have a smooth
exterior surface 180. One of the benefits of connecting the
probe 56 to the exterior of the endoscope 174 is that the
probe does not need to be sized to fit within the working
channel 182 (shown in FIG. 32).

[0069] As shown in FIG. 32, the endoscope 174 can have
a plurality of illuminators 184 for directing light toward an
object (not shown) positioned adjacent the working end 186
of the shaft in a viewing area (not shown). The endoscope
174 can also have viewing optics 188 for viewing the object
and a cleaning tab 190 for cleaning the optics. The medical
device 172 and use thereof are otherwise the same as any of
the earlier described embodiments, and therefore will not be
described in further detail.

[0070] Although preferred uses of the medical device are
to ablate and resect tissue in a patient, the device may also
be used on materials other than tissue. In view of the above,
it will be seen that the several objects of the invention are
achieved.
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[0071] When introducing elements of the present inven-
tion or the preferred embodiment(s) thereof, the articles “a”,
“an”, “the”, and “said” are intended to mean that there are
one or more of the elements. The terms “comprising”,
“including”, and “having” are intended to be inclusive and
mean that there may be additional elements other than the
listed elements.

[0072] As various changes could be made in the above
constructions without departing from the scope of the inven-
tion, it is intended that all matter contained in the above
description or shown in the accompanying drawings shall be
interpreted as illustrative and not in a limiting sense.

What is claimed is:
1. A medical device for performing a therapeutic proce-
dure on a patient comprising:

an elongate probe extending to an applicator end sized
and shaped to be slidably received in an endoscope
working channel;

an injection needle positioned adjacent the applicator end
of the probe and communicatible with a fluid source for
delivering fluid and an electrical energy source for
delivering electrical energy to the needle when per-
forming the therapeutic procedure on the patient, said
needle having a central axis; and

an ablating loop positioned adjacent the applicator end of
the probe and communicatible with said electrical
energy source for delivering electrical energy to the
ablating loop when performing the therapeutic proce-
dure, said ablating loop having a central axis that is
spaced from the central axis of the injection needle;

wherein during operation of the device, the injection
needle and ablating loop have opposite charges for
ablating tissue of the patient.

2. A medical device as set forth in claim 1 wherein the
probe has a maximum width less than about three millime-
ters.

3. A medical device as set forth in claim 1 wherein the
ablating loop includes a conductive mesh extending between
opposite sides of the ablating loop.

4. A medical device as set forth in claim 1 wherein the
injection needle is slidably disposed within the elongate
probe such that the injection needle is movable from a stored
position in which the needle is recessed within the probe and
a deployed position in which the needle extends from the
probe.

5. A medical device as set forth in claim 1 wherein the
ablating loop is slidably disposed within the elongate probe
such that the loop is movable from a stored position in which
the loop is recessed within the probe and a deployed position
in which the loop extends from the probe.

6. A medical device as set forth in claim 1 wherein the
fluid source is a saline source for delivering saline to the
injection needle.

7. A medical device as set forth in claim 1 wherein the
electrical energy source is an ultrasonic electrical energy
source for selectively delivering ultrasonic energy to the
ablating loop and injection needle.

8. A medical device as set forth in claim 1 wherein the
electrical energy source is a radio frequency electrical
energy source for selectively delivering radio frequency
energy to the ablating loop and injection needle.
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9. Amedical device as set forth in claim 8 wherein, during
operation of the device, the charges on the injection needle
and ablating loop change with time.

10. A medical device as set forth in claim 1 further
comprising a cutting loop positioned adjacent the applicator
end of the probe for cutting said tissue from the patient.

11. A medical device as set forth in claim 10 further
comprising a retainer positioned adjacent the applicator end
of the probe for capturing tissue removed from the patient by
the cutting loop.

12. A medical device as set forth in claim 11 wherein the
cutting loop and retainer are slidably disposed within the
elongate probe such that the cutting loop and retainer are
independently movable from relative stored positions in
which the cutting loop and retainer are recessed within the
probe and relative deployed positions in which the cutting
loop and retainer extend from the probe.

13. A medical device for performing a therapeutic proce-
dure on a patient comprising:

an elongate endoscope extending to a working end, hav-
ing optics for viewing an object positioned in a viewing
area adjacent said working end, and having a working
channel extending along the endoscope to a port adja-
cent the working end;

an elongate probe slidably disposed in the working chan-
nel and having an applicator end corresponding to the
working end of the endoscope;

an injection needle positioned adjacent the applicator end
of the probe in said viewing area and communicatible
with a fluid source for delivering fluid to the needle and
an electrical energy source for delivering electrical
energy to the needle when performing the therapeutic
procedure on the patient, said needle having a central
axis; and

an ablating loop positioned adjacent the applicator end of
the probe in said viewing area and communicatible
with the electrical energy source for delivering electri-
cal energy to the ablating loop when performing the
therapeutic procedure, said ablating loop having a
central axis that is spaced from the central axis of the
injection needle.

14. A medical device as set forth in claim 13 wherein,
during operation of the device, the injection needle and
ablating loop have opposite charges for ablating tissue of the
patient.

15. A medical device as set forth in claim 14 wherein,
during operation of the device, the charges of the injection
needle and ablating loop change with time.

16. A medical device as set forth in claim 13 further
comprising a cutting loop slidably disposed within the probe
for cutting said tissue from the patient.

17. A medical device as set forth in claim 16 further
comprising a retainer positioned adjacent the applicator end
of the probe for capturing tissue removed from the patient by
the cutting loop.

18. A method for performing a procedure on a patient
comprising:

guiding a working end of an endoscope to a predeter-
mined location within the patient;

positioning an ablating loop having a central axis and an
injection needle having a central axis adjacent the
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working end of the endoscope such that the central axis
of the ablating loop is spaced from the central axis of
the injection needle;

injecting fluid through the injection needle into tissue of
the patient adjacent the predetermined location within
the patient; and

applying electrical energy to the injection needle and
ablating loop simultaneously such that the injection
needle and ablating loop have opposite charges,
thereby ablating at least a portion of the tissue.

19. A method for performing a procedure as set forth in
claim 18 wherein, in the step of applying electrical energy,
the energy is applied such that the charges of the injection
needle and ablating loop change with time.

20. A method for performing a procedure as set forth in
claim 18 further comprising positioning a cutting loop
adjacent said working end and cutting said portion of tissue
from the patient using said cutting loop.

21. A method for performing a procedure as set forth in
claim 20 further comprising positioning a retainer adjacent
the working end and capturing the cut tissue with said
retainer for removal from the patient.

22. A method for performing a procedure on a patient
comprising;

guiding a working end of an endoscope to a predeter-
mined location within the patient;

positioning a cutting loop, an injection needle, a retainer,
and an ablating loop adjacent the working end of the
endoscope;

injecting fluid through the injection needle into tissue of
the patient adjacent the predetermined location within
the patient;

cutting at least a portion of the tissue from the patient;
capturing the cut tissue with the retainer; and

applying energy to the ablating loop thereby ablating
tissue remaining in the patient after the cutting step.

23. A method for performing a procedure as set forth in
claim 22 further comprising ablating tissue of the patient at
the predetermined location before the cutting step.

24. A medical device for performing a therapeutic proce-
dure on a patient comprising:

an elongate endoscope extending to a working end having
an exterior surface and having optics for viewing an
object positioned in a viewing area adjacent said work-
ing end;

an elongate probe connected to the exterior surface of the
endoscope and having an applicator end corresponding
to the working end of the endoscope;

an injection needle positioned adjacent the applicator end
of the probe in said viewing area and communicatible
with a fluid source for delivering fluid to the needle and
an electrical energy source for delivering electrical
energy to the needle when performing the therapeutic
procedure on the patient; and
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an ablating loop positioned adjacent the applicator end of
the probe in said viewing area and communicatible
with the electrical energy source for delivering electri-
cal energy to the ablating loop when performing the
therapeutic procedure.
25. A method for performing a procedure on a patient
comprising:

guiding a working end of an endoscope having an elon-
gate probe connected to an exterior surface of the
endoscope adjacent said working end to a predeter-
mined location within the patient;
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positioning an ablating loop and an injection needle
adjacent an application end of the probe corresponding
to the working end of the endoscope;

injecting fluid through the injection needle into tissue of
the patient adjacent the predetermined location within
the patient; and

applying electrical energy to the injection needle and
ablating loop simultaneously such that the injection
needle and ablating loop have opposite charges,
thereby ablating at least a portion of the tissue.
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