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suitable for cutting submucosa in endoscopic submucosal
dissection. The treatment instrument for an endoscope
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insertion portion that is to be inserted into the body. The main
unit of the treatment portion is formed in a sawtooth shape
having a peak portion and a valley portion. An electrode plate
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1
INSTRUMENT FOR ENDOSCOPIC
TREATMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage Entry under 35 U.S.C.
§371 of PCT/TP2006/318032 filed on Sep. 12, 2006, which
claims priority of Japanese Patent Application No. 2005-
278473 filed in Japan on Sep. 26, 2005, the entire contents of
which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a treatment instrument for
an endoscope, and more particularly to a treatment instrument
for an endoscope that is used for endoscopic submucosal
dissection (ESD).

2. Background Art

Endoscopic mucosal resection is recognized as a mini-
mally invasive and reliable treatment that is useful as a radical
operation for neoplastic mucosal lesions such as early gastric
cancer and early colorectal cancer. In recent years, a method
referred to as endoscopic submucosal dissection (ESD) has
been developed and brought into widespread use as a method
that applies endoscopic mucosal resection to enable reliable
en bloc resection of a lesion that extends over a wider area. In
this method, en bloc resection of neoplastic mucosa is per-
formed by dissecting submucosa between the mucosa and
muscularis propria, after dissection of peritumoral mucosa.
With this method, while it is possible to make a dissection line
in the manner intended and to reliably resect a tumor, on the
other hand there have been the problems that the method
involves a high level of technical difficulty, the treatment
requires skill and experience, and the treatment time is long.

Various treatment instruments for endoscopes have been
proposed to solve these problems. For example, a treatment
instrument for an endoscope disclosed in Patent Document 1
is a hook kaife in which a high-frequency electrode at the tip
is formed with a curved rod. By hooking the tip of the hook
knife in mucosa tissue and drawing it into a sheath, the
mucosa tissue is dissected. Further, a treatment instrument for
an endoscope disclosed in Patent Document 2 is an I'T knife in
which an insulator is attached to the tip of an acicular surgical
knife so that piercing of muscularis propria is prevented by
the insulator. By using these treatment instruments for endo-
scopes, it is attempted to overcome even to a small degree
some of the technical difficulty in performing endoscopic
submucosal dissection.

Patent Document 1: Japanese Patent Application Laid-
Open No. 2004-275641

Patent Document 2: Japanese Patent Application Laid-
Open No. 8-299355

SUMMARY AND DISCLOSURE OF THE
INVENTION

Problems to be Solved by the Invention

However, the treatment instrument for an endoscope dis-
closed in Patent Document 1 has the problem that there is a
risk that muscularis propria will be damaged depending on
the angle or posture of the tip portion, and the operation
thereof is difficult. Further, the treatment instrument for an
endoscope disclosed in Patent Document 2 has the problem
that since treatment is performed outside the range of obser-
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vation images of the endoscope, operation thereof required
skill and experience. Thus, with the conventional treatment
instruments for endoscopes, there are the problems that the
operation is difficult when performing endoscopic submu-
cosal dissection, and it is difficult to quickly and safely per-
form treatment. In particular, with the conventional treatment
instruments for endoscopes there is a problem that it is diffi-
cult to quickly and safely ablate (dissect) submucosa.

The present invention was made in consideration of these
circumstances, and an object of this invention is to provide a
treatment instrument for an endoscope which is suitable for
endoscopic submucosal dissection.

Means for Solving the Problems

To achieve the foregoing object, according to a first aspect
of the present invention there is provided a treatment instru-
ment for an endoscope comprising a treatment portion having
a cutting unit at a tip of an insertion portion to be inserted
inside a body, characterized in that the treatment portion is
provided with a peak portion and a valley portion on a distal
end side and a proximal end side of, and the cutting unit is
provided in the valley portion.

To achieve the foregoing object, according to a second
aspect of the present invention there is provided a treatment
instrument for an endoscope comprising a treatment portion
having a cutting unit at a tip of an insertion portion to be
inserted inside a body, characterized in that the treatment
portion comprises a plurality of plate-shaped members dis-
posedin a radial shape, ona distal end side and a proximal end
side of the plate-shaped members, an outer peripheral portion
is protruded to form a peak portion and thereby form a valley
portion at a center section, and the cutting unit is provided in
the valley portion.

To achieve the foregoing object, according to a third aspect
of the present invention there is provided a treatment instru-
ment for an endoscope comprising a treatment portion having
a cutting unit at a tip of an insertion portion to be inserted
inside a body, characterized in that the treatment portion is
formed in a toothed-wheel shape which alternately has a peak
portion and a valley portion, and the cutting unit is provided
in the valley portion.

The inventors of the present invention focused on the fact
that there is alarge difference between the physical properties
of submucosa, and those of mucosa and muscularis propria,
and made use of the fact that the submucosa that is the cutting
target is a mesh-like fiber that is soft and flexible to make it
possible to cut only submucosa. That is, according to the first,
second, and third aspects of the present invention, a treatment
portion is provided with a peak portion and a valley portion,
and since a cutting unit is provided in the valley portion, when
the treatment portion is pushed into the submucosa, the peak
portion enters into the submucosal fibers and the submucosal
fibers are collected in the valley portion so that the submucosa
is cut by the cutting unit. With a treatment instrument for an
endoscope that is configured in this manner, when the treat-
ment portion is pushed into muscularis propria or mucosa,
since the cutting unit in the valley portion does not come in
contact with the muscularis propria or mucosa even if the
peak portion does come in contact therewith, there is no risk
of damaging the muscularis propria or mucosa. Hence, it is
possible to quickly and safely cut only the submucosa which
is the cutting target. Further, according to the first and seconds
aspects, since the cutting unit is disposed on the proximal end
side, fibrous submucosa can be collected in the valley portion
and cut by performing a pulling operation to move the treat-
ment portion to the proximal end side.
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A fourth aspect of the present invention is in accordance
with the first to third aspects, characterized in that the cutting
unit is an electric conductor which is connected to a high-
frequency current supply unit. According to the fourth aspect,
the submucosa can be cut by applying a high frequency cur-
rent to an electric conductor as the cutting unit, and similarly
to acase of an electrocautery device or the like, cutting can be
performed without strongly affecting each tissue of the
human body. In this connection, a high frequency treatment
instrument may be a monopolar type in which an electric
conductor forms one of a pair of electrodes, or a bipolar type
in which an electric conductor forms both of a pair of elec-
trodes. The structure of a monopolar-type high frequency
treatment instrument is simple and thus a low-cost treatment
instrument can be provided. In the case of a bipolar-type high
frequency treatment instrument, a counter-electrode plate
that is mounted on the subject is not required, and thus a
treatment instrument with high safety characteristics can be
provided.

A fifth aspect of the present invention is in accordance with
the first to third aspects, characterized in that the cutting unit
irradiates a laser beam to perform cutting. According to the
fifth aspect, by irradiation of a laser beam it is possible to
safely cut the submucosa.

A sixth aspect of the present invention is in accordance
with the first to third aspects, characterized in that the cutting
unit oscillates ultrasonic waves to perform cutting. According
to the sixth aspect, by oscillation of ultrasonic waves it is
possible to safely cut the submucosa.

A seventh aspect of the present invention is in accordance
with any one of'the first to sixth aspects, characterized in that
the treatment portion is inserted through a forceps channel of
an endoscope. According to the seventh aspect, the treatment
instrument for an endoscope can be inserted into and with-
drawn from a forceps channel of an endoscope. Hence, it is
possible to switch the treatment instrument for an endoscope
with another treatment instrument, and thus treatment such as
endoscopic submucosal dissection can be easily performed.

An eight aspect of the present invention is in accordance
with any one of the first to seventh aspects, characterized in
that, in the treatment portion, a space between the peak por-
tions can expand and contract. According to the eighth aspect,
by expanding a space between peak portions to widen a valley
portion, it is possible to broaden the area that can be subjected
to a cutting process in one operation and thereby swiftly carry
out the treatment. Further, the treatment portion can be made
smaller by decreasing the space between the peak portions
and thus, for example, the treatment portion can be inserted
through the forceps channel of an endoscope.

A ninth aspect of the present invention is in accordance
with any one of the first to eighth aspects, characterized in that
the treatment portion is supported via a swivel mechanism
which regulates the posture of the treatment portion. Accord-
ing to the ninth aspect, since the treatment portion is sup-
ported via a swivel mechanism, the posture of the treatment
portion can be freely adjusted and treatment can be easily
carried out.

A tenth aspect of the present invention is in accordance
with any one of the first to ninth aspects, characterized in that
a plurality of cutting units are provided in the valley portion,
and a selection unit which selects a cutting unit to be used
from among the plurality of cutting units is provided. Accord-
ing to the tenth aspect, since a plurality of cutting units are
provided in the treatment portion and a cutting unit to be used
can be selected, for example, a cutting depth can be adjusted.

An eleventh aspect of the present invention is in accor-
dance with any one of the first to tenth aspects, characterized
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in that the cutting unit is disposed at a position that is separate
from an end face in the thickness direction of the treatment
portion. According to the eleventh aspect, since the cutting
unit is disposed at a position that is separate from an end face
in the thickness direction, there is no risk of cutting the
muscularis propria or mucosa even when the end face in the
thickness direction contacts against the muscularis propria or
mucosa.

A twelfth aspect of the present invention is in accordance
with any one of the first to eleventh aspects, characterized in
that the peak portion is formed in a tapered shape that
becomes narrower towards a distal end side thereof, and a tip
thereof is rounded and has a non-incisional property. There-
fore, according to the twelfth aspect of the present invention,
itis easy to insert the peak portion into fibrous submucosa and
cutting of the muscularis propria by the peak portion can be
prevented. In this connection, the term “non-incisional prop-
erty” refers to the fact that the tip does not cut any tissue by
only pushing against it.

Advantage of the Invention

According to the present invention, a treatment portion is
configured with a peak portion and a valley portion, and since
a cutting unit is provided only in the valley portion it is
possible to cut only fibrous submucosa and thus endoscopic
submucosal dissection can be carried out quickly and safely.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an oblique perspective view that illustrates a first
embodiment of a treatment instrument for an endoscope relat-
ing to the present invention;

FIG. 2 is a front view of the treatment portion shown in
FIG. 1;

FIG. 3 is a sectional view along the line 3-3 of the treatment
portion that shows a cross section in FIG. 2;

FIG. 4is a sectional view along the line 4-4 of the treatment
portion that shows a cross section in FIG. 2;

FIG. 5 comprises explanatory views that illustrate a
method of operating the treatment instrument for an endo-
scope, in which FIG. 5A shows a state in which marking is
being performed around a lesion, FIG. 5B shows a state in
which the lesion is being made to protrude, FIG. 5C shows a
state in which incision of mucosa s being performed, FIG.5D
shows a state after incision of the mucosa, FIG. 5E shows a
state in which cutting of submucosa is being performed, and
Figure SF shows a state after cutting of the submucosa;

FIG. 6 is a sectional view that illustrates a cutting state;

FIG. 7 is an oblique perspective view that illustrates a
second embodiment of the treatment instrument for an endo-
scope relating to the present invention;

FIG. 8 is a sectional view that illustrates the treatment
portion shown in FIG. 7,

FIG. 9 is a front view that illustrates a treatment portion
according to a third embodiment of the treatment instrument
for an endoscope relating to the present invention;

FIG. 10 is a sectional view of the treatment portion shown
in FIG. 9;

FIG. 11 is a front view that illustrates a treatment portion
according to a fourth embodiment of the treatment instrument
for an endoscope relating to the present invention;

FIG. 12 is a sectional view of the treatment portion shown
in FIG. 11;

FIG. 13 is an oblique perspective view that illustrates a
treatment portion according to a fifth embodiment of the
treatment instrument for an endoscope relating to the present
invention;
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FIG. 14 is an exploded oblique perspective view illustrat-
ing the treatment portion shown in FIG. 13;

FIG. 15 is an oblique perspective view that illustrates a
treatment portion according to a sixth embodiment of the
treatment instrument for an endoscope relating to the present
invention;

FIG. 16 is a side view of the treatment portion shown in
FIG. 15;

FIG. 17 is a sectional view along the line 17-17 of the
treatment portion shown in FIG. 16;

FIG. 18 is an explanatory view that describes a method of
operating the treatment instrument for an endoscope shown in
FIG. 15;

FIG. 19 is a sectional view illustrating a treatment instru-
ment for an endoscope in which the treatment portion is
swivelably supported;

FIG. 20 is a sectional view showing a state in which a
bending portion shown in FIG. 19 is bent;

FIG. 21 is a sectional view showing a treatment instrument
for an endoscope having a swivel mechanism with a different
configuration to that shown in FIG. 19;

FIG. 22 comprises explanatory views that describe a treat-
ment portion having a different configuration to that shown in
FIG. 3, in which FIG. 22A is a view showing a state in which
spaces between peak portions 30A, 30A, and 30A are nar-
rowed, and FIG. 22B is a view showing a state in which spaces
between peak portions 304, 30A, and 30A are widened,

FIG. 23 comprises views that illustrate a treatment portion
having a peak portion of a shape that is different to the
treatment portion shown in FIG. 3 and FIG. 4, in which FIG.
23A is a planar sectional view of the treatment portion and
FIG. 23B is a lateral sectional view of the treatment portion;

FIG. 24 comprises views that illustrate a treatment portion
having a peak portion of a shape that is different to the
treatment portion shown in FIG. 16 and FIG. 17, in which
FIG. 24 A is a side view of the treatment portion and FIG. 24B
is a planar sectional view of the treatment portion;

FIG. 25 is an oblique perspective view illustrating a treat-
ment portion according to a seventh embodiment of the treat-
ment instrument for an endoscope according to the present
invention;

FIG. 26 is a planar sectional view of the treatment portion
shown in FIG. 25;

FIG. 27 is a lateral sectional view of the treatment portion
shown in FIG. 25;

FIG. 28 is a rear view of the treatment portion shown in
FIG. 25;

FIG. 29 is an oblique perspective view illustrating a treat-
ment portion according to an eighth embodiment of the treat-
ment instrument for an endoscope relating to the present
invention;

FIG. 30 is a planar sectional view of the treatment portion
shown in FIG. 30;

FIG. 31 is a front view of the treatment portion shown in
FIG. 30;

FIG. 32 is a rear view of the treatment portion shown in
FIG. 31;

FIG. 33 is a planar sectional view illustrating a treatment
portion according to a ninth embodiment of the treatment
instrument for an endoscope relating to the present invention;

FIG. 34 is a side view of the treatment portion shown in
FIG. 33;

FIG. 35 is a planar sectional view showing a state after the
treatment portion shown in FIG. 33 changed shape;

FIG. 36 is a planar sectional view showing a state after the
treatment portion shown in FIG. 33 changed shape; and
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FIG. 37 is an oblique perspective view showing a state after
the treatment portion shown in FIG. 1 changed shape.

DESCRIPTION OF SYMBOLS

10 . . . treatment instrument for an endoscope, 12 . . .
insertion portion, 14 . . . hand-side operation portion, 16 . . .
flexible sheath, 18 . . . wire, 20 . . . treatment portion, 30 . . .
main unit, 30A . . . peak portion, 30B . . . valley portion,
30D ... peak portion, 30E . . . valley portion, 32.. . . electrode
plate, 33 . .. electrode plate, 80 . . . treatment instrument for

an endoscope, 82 . . . treatment portion, 84 . . . main unit,
84A .. .peak portion, 84B ... valley portion, 86B . .. electrode
portion, 130 . . . treatment portion, 132 . . . main unit,

132A.. .. peak portion, 132B . . . valley portion, 132C. . . peak
portion, 132D . . . valley portion, 134 . . . electrode plate,
136. . . electrodeplate, 140 . . . treatment portion, 142 . .. main
unit, 142A . . . peak portion, 142B . . . valley portion,
142C . . . peak portion, 142D . . . valley portion, 144 . . .
electrode plate, 146 . . . electrode plate, 150 . . . treatment
portion, 152 .. . main unit, 152A . . . peak portion, 152B . ..
valley portion, 152C. .. peak portion, 152D . .. valley portion,
154 . . . electrode element, 156 . . . electrode element

DETAILED DESCRIPTION OF THE INVENTION
AND BEST MODE FOR CARRYING OUT THE
INVENTION

Hereunder, preferred embodiments of the treatment instru-
ment for an endoscope relating to the present invention are
described in detail in accordance with the attached drawings.

FIG. 1 is an oblique perspective view illustrating a treat-
ment instrument for an endoscope 10 according to the first
embodiment. As shown inthe figure, the treatment instrument
for an endoscope 10 chiefly comprises an insertion portion 12
that is inserted into a body cavity, and a hand-side operation
portion 14 that is provided in a condition in which it is con-
nected with the insertion portion 12. The insertion portion 12
is configured with a non-conductive flexible sheath 16, an
electrically conductive wire 18 that is passed through the
inside ofthe flexible sheath 16, and a treatment portion 20 that
is attached to the tip of the flexible sheath 16. The tip of the
wire 18 is connected to the treatment portion 20, and the
proximal end of the wire 18 is connected to a connector 22 of
the hand-side operation portion 14. A high-frequency supply
apparatus (not shown) that supplies a high frequency current
is electrically connected to the connector 22. An operation
button 26 is provided on a grasping portion 24 of the hand-
side operation portion 14. When an operation is performed to
push down the operation button 26, a high frequency current
is passed through the wire 18. The treatment instrument for an
endoscope 10 configured as described above is operated by
grasping the grasping portion 24 of the hand-side operation
portion 14 and inserting or withdrawing the insertion portion
12 to or from a forceps channel (not shown) of an endoscope.

FIG. 2 is a front view of the treatment portion 20 shown in
FIG. 1, as seen from the direction of the arrow A. FIG. 3 is a
planar sectional view of the treatment portion 20 along a line
3-3 shown in FIG. 2. FIG. 4 is a lateral sectional view of the
treatment portion 20 along a line 4-4 shown in FIG. 2.

A main unit 30 of the treatment portion 20 consists of a
non-conductive material such as ceramic or plastic and is
formed in a sawtooth shape having two peak portions 30A
and 30A on a distal end side, a valley portion 30B disposed
between the peak portions 30A and 30A, two peak portions
30D and 30D on a proximal end side, and a valley portion 30E
provided between the peak portions 30D and 30D. The tips of
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the peak portions 30A and 30A are formed in a non-incisive
obtuse shape, and is configured so that even if the peak por-
tions 30A and 30A push against mucosa 34 or muscularis
propria 36 that are described later (see FIG. 6), the peak
portions 30A and 30A do not cut the tissue. More specifically,
the peak portions 30A and 30A are configured to have a
non-cutting property with respect to the mucosa 34 and the
muscularis propria 36.

An electrode plate 32 is provided in the valley portion 30B
of the main unit 30. The electrode plate 32 comprises an
electric conductor such as a metal, and is electrically con-
nected to the wire 18 as shown in FIG. 3. As described in the
foregoing, the wire 18 is electrically connected to the con-
nector 22 shown in FIG. 1, and by connecting the connector
22 to a high-frequency current supply unit (not shown), a high
frequency current can be fed to the electrode plate 32. In this
connection, the treatment instrument for an endoscope 10
according to the first embodiment is a monopolar type in
which only one electrode is provided in the treatment portion
32, and the other electrode (counter-electrode plate) is
attached to the subject.

As shown in FIG. 3, the electrode plate 32 is provided in the
valley portion 30B and the tip of the electrode plate 32 is
disposed at a substantially intermediate position between the
top of the peak portion 30A and the bottom of the valley
portion 30B. Accordingly, the configuration is such that when
the peak portions 30A and 30A are contacted against the
mucosa or muscularis propria, the electrode plate 32 of the
valley portion 30B does not contact against the mucosa or
muscularis propria. In this connection, the formation area of
the electrode plate 32 is not particularly limited as long as the
electrode plate 32 is not formed at the peak portion 30A.
Hence, the electrode plate 32 may be formed only on the
bottom portion of the valley portion 30B, or may be formed
over a wide area excluding the vicinity of the top of the peak
portion 30A.

As shown in FIG. 2 and FIG. 4, the electrode plate 32 is
disposed at a substantially intermediate position of the main
unit 30 in the thickness direction of the main unit 30. More
specifically, the electrode plate 32 is disposed such that a
distance h from an underside 30C of the main unit 30 is about
half of a thickness t of the main unit 30. Accordingly, when
the underside 30C of the main unit 30 contacts against, for
example, the muscularis propria, the electrode plate 32 is
separated from the muscularis propria by the distance h and
thus there is no risk of the electrode plate 32 damaging the
muscularis propria. The height position (i.e. the distance h) of
the electrode plate 32 is not limited to half of the thickness t of
the main unit 30, and the electrode plate 32 can be set at an
arbitrary position from the underside 30C of the main unit 30,
and a cutting position can be freely set in the height direction
in accordance with the electrode plate 32.

In this connection, the peak portion 30D, the valley portion
30E, and an electrode plate 33 provided in the valley portion
30E have the same configuration as the peak portion 30A, the
valley portion 30B, and the electrode plate 32, respectively,
and a description of those components is omitted herein.

Next, a method of performing endoscopic submucosal dis-
section using the above described treatment instrument for an
endoscope 10 will be described with reference to FIGS. 54,
5B, 5C, 5D, 5E and 5F. The example hereunder describes a
technique in a case in which a lesion 34 A is present in mucosa
34, and the lesion 34A is removed without damaging muscu-
laris propria 36.

First, the lesion 34A is confirmed with an observation
optical system (not shown) provided in an endoscope inser-
tion portion 40. At this time, it is good for a dye such as indigo
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carmine to be applied from a nozzle of the endoscope inset-
tion portion 40 to stain the lesion 34A.

Next, as shown in FIG. 5A, markings 42, 42 . . . are made
at predetermined intervals around the lesion 34A. The
method of making the markings 42 is not particularly limited
and, for example, a high frequency knife 44 having an acicu-
lar tip is used. The high frequency knife 44 is a device in
which a thin metal conducting wire is inserted through the
inside of an insulating tube and a tip of the metal conducting
wire is protruded by a predetermined length from the tip of the
insulating tube. The protruding portion of the metal conduct-
ing wire serves as an electrode so that a high frequency
current flows to thereby dissect or resect an inner wall of the
body cavity.

Next, as shown in FIG. 5B, an injection needle 46 is
inserted through the forceps channel of the endoscope inser-
tion portion 40 and led out from the tip. A drug solution is then
locally injected into submucosa 38 (see FIG. 6) of the mucosa
34 around the lesion 34A by the injection needle 46. Physi-
ological saline is generally used as the drug solution, and
hyaluronate sodium that has high viscosity may also be used.
By carrying out localized injection in the entire area sur-
rounding the lesion 34A in this manner, the entire lesion 34 A
enters a state in which it protrudes significantly.

Subsequently, the injection needle 46 is drawn out from the
forceps channel of the endoscope insertion portion 40, and the
high frequency knife 44 is inserted through the forceps chan-
nel. Then, as shown in FIG. 5C, the mucosa 34 on the outer
circumference of the lesion 34A is dissected with the high
frequency knife 44 along the positions of the markings 42,
42 .. .. Upon completion of the dissection, as shown in FIG.
5D, the mucosa 34 of the lesion 34A contracts and the sub-
mucosa 38 can be seen.

Next, the high frequency knife 44 is drawn out from the
forceps channel of the endoscope insertion portion 40, and the
treatment instrument for an endoscope 10 of the present
embodiment is inserted through the forceps channel to cause
the treatment portion 20 to protrude out from the forceps
channel. The treatment portion 20 is pressed into the submu-
cosa 38 from the dissection position. Subsequently, as shown
in FIG. 6, the treatment portion 20 is pushed against the
submucosa 38 under the lesion 34A. At this time, since the
peak portions 30A and 30A of the treatment portion 20 enter
into the fiber of the submucosa 38, the fiber of the submucosa
38 enters between the peak portions 30A and 30A, i.e. enters
the valley portion 30B. By contact of the fiber of the submu-
cosa 38 against the electrode plate 32 as a cutting unit, a high
frequency current concentrates at and flows to the submucosa
38 to perform cutting. By repeatedly performing this opera-
tion, as shown in FIG. 5E, the lesion 34A is gradually peeled
off from the submucosa 38. It is thereby possible to detach the
lesion 34 A as shown in FIG. 5F.

At the time of the above described work to cut (dissect) the
submucosa 38, even if the underside 30C of the main unit 30
contacts against the muscularis propria 36, the electrode plate
32 is separated by a distance h from the underside 30C and
there is no risk that the electrode plate 32 will contact the
muscularis propria 36. Hence, since there is no risk of a high
frequency current concentrating at and flowing to the muscu-
laris propria 36, damage to the muscularis propria 36 can be
prevented.

Further, in a case where the peak portions 30A and 30A of
the main unit 30 contact against the muscularis propria 36 or
the mucosa 34 when pressing forward the treatment portion
20, since the muscularis propria 36 or mucosa 34 which are
not fibers do not enter the valley portion 30B, there is no risk
that the muscularis propria 36 or mucosa 34 will be cut.
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Further, according to the present embodiment, cutting can
also be carried out at the time of a pulling back operation to
move the treatment portion 20 to the proximal end side. That
is, at the time of the operation to pull back the treatment
portion 20, the valley portions 30D and 30D of the main unit
30 are inserted between the fibrous submucosa 38, and since
the submucosa 38 is gathered in the valley portion 32E and
comes in contact with the electrode plate 33, the submucosa
38 can be safely cut. At this time, since cutting is performed
while pulling back the treatment portion 20, force is easily
applied to the treatment portion 20 and the submucosa 38 can
be cut quickly and safely.

Thus, since the treatment instrument for an endoscope 10
only cuts submucosa 38 that is fiber, there is no risk of mis-
takenly cutting the muscularis propria 36 or the mucosa 34,
and the submucosa 38 can be cut quickly and safely.

In this connection, in the above-described first embodi-
ment, peak portions 30A and 30D, valley portions 30B and
30E, and electrode plates 32 and 33 are provided at both the
distal end side and the proximal end side of the treatment
portion 20, however, as shown in FIG. 37, a configuration
may also be adopted in which the peak portion 30A, the valley
portion 30B, and the electrode plate 32 are provided only on
the distal end side of the treatment portion 20. Further,
although not illustrated in the drawings, a configuration may
also be adopted in which the peak portion 30D, the valley
portion 30E, and the electrode plate 33 are provided only on
the proximal end side of the treatment portion 20. In any case,
cutting of the submucosa 38 can be safely performed.

Next, a treatment instrument for an endoscope according to
the second embodiment is described using FIG. 7 and FIG. 8.
FIG. 7 is an oblique perspective view that illustrates a treat-
ment instrument for an endoscope according to the second
embodiment. FIG. 8 is a lateral sectional view showing a
treatment portion thereof. In this connection, although an
example is shown in FIG. 7 and FIG. 8 in which a cutting
portion (peak portions, valley portion and electrode plate) is
only provided on the distal end side, a cutting portion of the
same configuration as that on the distal end side can also be
provided on the proximal end side. However, a configuration
in which the cutting portion is only provided on the distal end
side as shown in FIG. 7 and FIG. 8 and a configuration (not
shown) in which the cutting portion is only provided on the
proximal end side are also possible.

As shown in these drawings, in a treatment instrument for
an endoscope 50 according to the second embodiment, three
electrode plates 32, 32, and 32 are provided ina valley portion
30B of atreatment portion 20. The electrode plates 32, 32, and
32 are parallelly disposed at different distances from the
underside 30C of the main unit 30. The electrode plates 32,
32, and 32 are respectively connected to different wires 18,
18, and 18, and these three wires 18, 18, and 18 are connected
to achangeover switch 52 ofa hand-side operation portion 14.
The changeover switch 52 is configured to alternatively con-
nect one of the three wires 18, 18, and 18 to the connector 22.
Hence, by operating the changeover switch 52, one of the
electrode plates 32, 32, and 32 can be selected to feed a high
frequency current thereto. The wires 18, 18, and 18 are cov-
ered with an outer coat of a non-conductive member or are
disposed in a state in which they are separated with a non-
conductive partition member so as not to short circuit.

In the treatment instrument for an endoscope 50 configured
as described above, since it is possible to select one among the
three electrode plates 32, 32, and 32 and feed a high frequency
current, the cutting position can be selected in the thickness
direction of the main unit 30 of the treatment portion 20. That
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is, according to the treatment instrument for an endoscope 50,
the cutting depth can be adjusted in three stages, enabling
dissection at a stable depth.

It is to be understood that although the three electrode
plates 32, 32, and 32 are provided according to the second
embodiment, the number of electrode plates 32 is not limited
thereto, and a configuration may also be adopted in which two
or four or more electrode plates 32 are provided and selected.

Next, a treatment instrument for an endoscope according to
the third embodiment is described using FIG. 9 and FIG. 10.
FIG. 9 is a front view showing a treatment portion 54 accord-
ing to the third embodiment, and FIG. 10 is a planar sectional
view showing the treatment portion 54. In this connection,
although an example is shown in FIG. 9 and FIG. 10 in which
a cutting portion (peak portions, valley portion and electrode
plate) is only provided on the distal end side, a cutting portion
of the same configuration as that on the distal end side can
also be provided on the proximal end side. However, a con-
figuration in which the cutting portion is provided only on the
distal end side as shown in FIG. 9 and FIG. 10, and a con-
figuration (not shown) in which the cutting portion is only
provided on the proximal end side are also possible.

The treatment instrument for an endoscope according to
the third embodiment is a bipolar type treatment instrument in
which a pair of electrodes for feeding a high frequency cur-
rent is provided in the treatment portion 54. That is, in the
treatment portion 54, two electrode plates 32A and 32B are
provided in the valley portion 30B of the main unit 30. As
shown in FIG. 9, the electrode plates 32A and 32B are dis-
posed at a predetermined distance h from the underside 30C
of the main unit 30. Further, the two electrode plates 32A and
32B are, as shown in FIG. 10, opposingly disposed on the
sides of the valley portion 30B, and wires 18A and 18B are
electrically connected to the electrode plates 32A and 32B.
The wires 18A and 18B are connected to the connector 22 of
the hand-side operation portion 14 (see FIG. 1). By connect-
ing an unshown high-frequency current supply unit to the
connector 22, a high frequency current is passed through the
two electrode plates 18A and 18B. The two wires 18A and
18B are covered with an outer coat of a non-conductive mem-
ber or are disposed in a state in which they are separated with
a non-conductive partition member so as not to short circuit.

In the treatment instrument for an endoscope configured as
described above, body tissue is cut by feeding a high fre-
quency current between the pair of electrode plates 32A and
32B. Therefore, since only fibrous submucosa 38 that enters
the valley portion 30B is cut, there is no risk of cutting the
mucosa 34 or the muscularis propria 36, and the submucosa
38 can be cut safely and quickly.

Further, since the above described treatment instrument for
an endoscope is a bipolar type, a counter-electrode plate (not
shown) that is attached to a subject is not required, there is
little risk of perforation, and the influence of the high fre-
quency current on peripheral sites is small.

In this connection, disposition of the two electrode plates
32A and 32B is not limited to that of the above described
embodiment. For example, the two electrode plates 32A and
32B may also be parallelly disposed at different height
(depth) positions.

Next, a treatment instrument for an endoscope according to
the fourth embodiment is described using FIG. 11 and FIG.
12. FIG. 11 is a front view showing a treatment portion 56
according to the fourth embodiment, and FIG. 12 is a planar
sectional view showing the treatment portion 56. In this con-
nection, although an example is shown in FIG. 11 and FIG. 12
in which a cutting unit is provided only on the distal end side,
a cutting portion of the same configuration (peak portions,
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valley portion and electrode plate) as that on the distal end
side can also be provided on the proximal end side. However,
a configuration in which the cutting portion is provided only
on the distal end side as shown in FIG. 11 and FIG. 12 and a
configuration (not shown) in which the cutting portion is only
provided on the proximal end side are also possible.

The treatment portion 56 of the treatment instrument for an
endoscope shown in these drawings is formed in a sawtooth
shape in which the main unit 30 comprises three peak portions
30A,30A, and 30 A and two valley portions 30B and 30B, and
respective electrode plates 32 and 32 are provided in the
valley portions 30B and 30B. Each of the electrode plates 32
and 32 is electrically connected to a single wire 18 via a metal
plate 58. The wire 18 is connected to the connector 22 of the
hand-side operation portion 14 (see FIG. 1). Accordingly, by
connecting a high-frequency current supply unit (not shown)
to the connector 22, high frequency currents can be fed at the
same time from both electrode plates 32 and 32.

In the treatment instrument for an endoscope configured as
described above, since the submucosa 38 (see FIG. 6) can be
simultaneously cut in the two valley portions 30B and 30B,
the cutting area is increased and thus cutting of the submucosa
38 can be efficiently performed.

Itis to be understood that the number of the valley portions
30B and 30B is not limited to one or to two, and three or more
valley portions 30B may be provided with an electrode plate
32 disposed in each valley portion 30B. By providing a plu-
rality of valley portions 30B in this manner, the cutting area is
widened and cutting of the submucosa 38 can be performed
more quickly. In a case in which a plurality of the valley
portions 30B and 30B are provided, a configuration may be
adopted in which the cutting depth can be selected by provid-
ing a plurality of the electrode plates 32 in each valley portion
30B as in the second embodiment, or a bipolar type configu-
ration may be adopted in which both electrodes are provided
in a single valley portion 30B.

Next, a treatment instrument for an endoscope according to
the fifth embodiment is described using FIG. 13 and F1G. 14.
FIG. 13 is an oblique perspective view showing a treatment
portion 60 according to the fifth embodiment, and FIG. 14 is
an exploded oblique perspective view showing the treatment
portion 60.

As shown in these drawings, the treatment portion 60 is
principally composed by an upper piece 62, a lower piece 64,
and a pedestal 66. The pedestal 66 is fixed to the tip of the
flexible sheath 16. A shaft 68 that swingably supports the
upper piece 62 and the lower piece 64 is provided in the
pedestal 66. A flange 68A is provided on the top edge of the
shaft 68. By engaging the flange 68 A with the upper piece 62
that is described later, the upper piece 62 is stopped from
falling out. Regulating pins 72 and 74 for regulating the
swinging range of the upper piece 62 and the lower piece 64
are arranged in a standing condition in the pedestal 66.

The upper piece 62 is formed in a substantially V shape,
and comprises peak portions 62A and 62A and a valley por-
tion 62B. The electrode plate 32 is provided in the valley
portion 62B. The electrode plate 32 is configured so as to be
electrically connected to the wire 18 when the upper piece 62
is mounted on the pedestal 66. A hole 62D is provided in the
upper piece 62. The shaft 68 of the pedestal 66 is inserted
through the hole 62D to allow the upper piece 62 to be
swingably supported by the pedestal 66. A regulating groove
62F is formed in the upper piece 62. The aforementioned
regulating pin 72 is engaged with the regulating groove 62E to
regulate the swinging range of the upper piece 62. A groove
62F is formed on an underside 62C of the upper piece 62, and
a spring 76, described later, is arranged in the inside thereof.
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Similarly to the upper piece 62, the lower piece 64 is
formed in a substantially V shape, and comprises peak por-
tions 64A and 64A and a valley portion 64B. The electrode
plate 32 is provided in the valley portion 64B. The electrode
plate 32 is configured so as to be electrically connected to the
wire 18 when the lower piece 64 is mounted on the pedestal
66. A hole 64D is provided in the lower piece 64. The shaft 68
of the pedestal 66 is inserted through the hole 64D to allow the
lower piece 64 to be swingably supported by the pedestal 66.
A regulating groove 64FE is formed in the lower piece 64. The
aforementioned regulating pin 74 is engaged with the regu-
lating groove 64E to regulate the swinging range of the lower
piece 64. A groove 64F is formed on a top surface 64C of the
lower piece 64, and the spring 76 is arranged inside the groove
64F. By arranging the spring 76 inside the groove 62F of the
upper piece 62 and the groove 64F of the lower piece 64, the
upper piece 62 and the lower piece 64 are urged in an extend-
ing direction as shown in FIG. 13.

In the treatment instrument for an endoscope configured as
described above, the upper piece 62 and the lower piece 64 are
swingably supported. Hence, by stacking the upper piece 62
and the lower piece 64, the treatment portion 56 can be made
small, and thus the treatment portion 56 can be inserted
through the forceps channel of the endoscope insertion por-
tion 40 (see FIG. 5).

Further, since the upper piece 62 and the lower piece 64 are
opened by the urging force of the spring 76 when the treat-
ment portion 56 is led out from the forceps channel, the area
for cutting by the electrode plates 32 and 32 widens and thus
the cutting work can be performed efficiently.

Although the above described fifth embodiment is config-
ured so that a space opens and closes between the peak por-
tions by swinging the upper piece 62 and the lower piece 64,
the above described embodiment is not limited to that con-
figuration. For example, in a treatment portion 20 of a treat-
ment instrument for an endoscope shown in FIGS. 22A and
22B, the main unit 30 is composed of a non-conductive rub-
ber, the electrode plates 32 and 32 are composed of an elec-
trically conductive rubber, and the electrode plates 32 and 32
are mounted on the main unit 30. In the main unit 30, in a state
with no load, the spaces between the peak portions 30A, 30A,
and 30A are open as shown in FIG. 22B. As shown in FIG.
22A, the main unit 30 can be elastically deformed so as to
narrow the spaces between the peak portions 30A, 30A, and
30A. In this state the main unit 30 can be inserted through the
forceps channel (not shown) of the endoscope. When the
treatment portion 20 is led out from the forceps channel, the
main unit 30 returns to its original shape as shown in FIG.
22B, and the spaces between the peak portions 30A, 30A, and
30A widen. Hence, since the valley portions 30B and 30B
widen, cutting of the submucosa 38 can be performed in a
wide range by the electrode plates 32 and 32.

In this connection, although in the above first to fifth
embodiments the main unit 30 of the treatment portion 20 is
formed in a sawtooth shape by aligning the peak portions 30A
and valley portion 30B in a linear shape, the shape of the main
unit 30 is not limited thereto, and the main unit 30 may be
formed in a toothed-wheel shape by disposing the peak por-
tions 30A and valley portion 30B in a circular shape. An
embodiment employing this shape is described below.

FIG. 15 is an oblique perspective view illustrating a treat-
ment instrument for an endoscope 80 according to the sixth
embodiment. FIG. 16 is a side view of the treatment portion
82. FIG. 17 is a sectional view of the treatment portion 82
along a line 17-17 shown in FIG. 16.

As shown in these figures, a main unit 84 of a treatment
portion 82 is attached to the tip of the flexible sheath 16. The
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main unit 84 of the treatment portion 82 is formed in a
toothed-wheel shape. On the outer circumferential surface of
the main unit 84 a plurality of U-shaped or V-shaped valley
portions (grooves) 84B are formed at constant intervals. That
is, on the outer circumferential surface of the main unit 84,
peak portions 84A and valley portions 84B are repeatedly
formed in alternating order. An electrode portion 86B com-
prising an electric conductor such as a metal or the like is
provided in each valley portion 84B. As shown in FIG. 17, the
electrode portion 86B is composed by a single metal plate 86
that is embedded into the inside of the main unit 84. One
portion of the metal plate 86 is exposed to the outside at the
valley portion 82B to thereby form the electrode portion 86B.
The metal plate 86 is electrically connected to a wire 18. The
wire 18 is inserted through the flexible sheath 16 and con-
nected to the connector 22 of the hand-side operation portion
14. Hence, by connecting anunshown high-frequency current
supply unit to the connector 22, a high frequency current can
be passed through each electrode portion §6B.

As shown in FIG. 16, the electrode portion 86B is disposed
at a predetermined distance h from a bottom surface 84C of
the main unit 84 so that the electrode portion 86B does not
contact against the muscularis propria 36 when the bottom
surface 84C is contacted against the muscularis propria 36
(see FIG. 6). In this connection, a configuration may be
adopted in which the electrode portions 86B, 86B . . . are
configured by individually arranging an electric conductor in
each valley portion 84B.

As shown in FIG. 18, in the treatment instrument for an
endoscope 80 configured as described above, by leading the
treatment portion 82 out from the forceps channel of the
endoscope insertion portion 40 and pushing the treatment
portion 82 in the direction in which the treatment portion 82
is led out (arrow A direction), the treatment portion 82
approaches the post-incision submucosa 38. Subsequently,
the treatment portion 82 is moved in the diameter direction
(arrow B direction) of the main unit 84 together with the
endoscope insertion portion 40. Thus, the peak portions 84A,
84A . . . of the main unit 84 enter into the fiber of the
submucosa 38 and the fiber of the submucosa 38 is collected
in the valley portions 84B, 84B . . . . When the fiber of the
submucosa 38 is touched by the electrode portions 86B of the
valley portions 84B, a high frequency current concentrates at
and flows to the submucosa 38 to perform cutting.

Thus, the treatment instrument for an endoscope 80 can
easily cut the submucosa 38 by merely moving the treatment
portion 82 in the diameter direction of the main unit 8§4. At
that time, since the treatment portion 82 is always disposed at
the front of the endoscope insertion portion 40, the cutting
work can be constantly observed with the endoscope and thus
the operations can be easily performed.

Further, in the treatment instrument for an endoscope 80,
since the electrode portion 86B is provided in the valley
portion 84B of the main unit 84, it is possible to cut only the
submucosa 38 that is fiber. That is, in the case of the mucosa
34 or the muscularis propria 36 which are not fibers, since the
mucosa 34 or the muscularis propria 36 do not contact against
the peak portions 84A, 84A . . . and do not enter the valley
portions 84B and 84B, there is no risk of damaging the
mucosa 34 or muscularis propria 36 by the electrode portion
86B. Further, in the treatment instrument for an endoscope
80, since the electrode portion 86B is disposed at a predeter-
mined distance h from the underside 84C of the main unit 84,
even when the underside 84C of the main unit 84 contacts
against the muscularis propria 36, there is no risk that the
muscularis propria 36 will be cut. Accordingly, according to
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the treatment instrument for an endoscope 80, only the sub-
mucosa 38 can be cut safely and quickly.

Further, since the treatment instrument for an endoscope
80 is pushed out from the forceps in the direction in which it
is being led to approach the submucosa 38, the approach to
the cutting section is easy and the operability is favorable.

In this connection, the above described treatment instru-
ment for an endoscope 80 may also be configured so that the
cutting depth can be adjusted as in the second embodiment or
may be configured as a bipolar type treatment instrument.

In this connection, although in the above described first to
sixth embodiments the shapes of the peak portions 30A, 624,
64A, and 84A are not particularly limited, a shape which is
easy to insert into the fibrous submucosa 38 and that can
prevent cutting of the muscularis propria 36 is preferable. For
example, in FIG. 23A and FIG. 23B, the peak portions 30A
and 30A on the distal end side are formed in a substantially
conical tapered shape that narrows towards the tip, and the tip
of the peak portions 30A and 30A is formed in a rounded
shape to have a non-incisional property. As a result, the peak
portions 30A and 30A are easily inserted into the submucosa
38 that is fibrous, and damage to the muscularis propria 36
when the peak portions 30A and 30A push against the mus-
cularis propria 36 can be prevented. Although FIG. 23A and
FIG. 23B illustrate an example in which a cutting unit is
provided on only the distal end side, preferably a cutting unit
having the same configuration is also provided on the proxi-
mal end side. That is, it is sufficient to form the peak portions
30D and 30D (see FIG. 3 and FIG. 4) on the proximal end side
in a substantially conical tapered shape that narrows towards
the tip, and form the tips in a rounded shape to achieve a
non-incisional property. The same configuration can also be
adopted when providing a cutting unit on only the proximal
end side.

Similarly, the peak portions 84A and 84A shown in FIG. 16
and FIG. 17 may be formed as shown in FIG. 24A and FIG.
24B. The peak portions 84 A and 84A shown in FIG. 24A and
FIG. 24B are formed in a substantially conical tapered shape
that narrows towards the tip, and the tips thereof are formed in
arounded shape to have a non-incisional property. As a result,
the peak portions 84A and 84A are easily inserted into the
submucosa 38 that is fibrous, and damage to the muscularis
propria 36 when the peak portions 84 A and 84 A push against
the muscularis propria 36 can be prevented.

Next, a treatment instrument for an endoscope according to
the seventh embodiment is described based on FIG. 25 to
FIG. 28. FIG. 25 to FIG. 27 are, respectively, an oblique
perspective view, a planar sectional view, and a lateral sec-
tional view that illustrate a treatment portion 130 according to
the seventh embodiment. FIG. 28 is rear view showing the
treatment portion 130 as viewed from the proximal end direc-
tion.

The treatment portion 130 according to the seventh
embodiment shown in these figures is provided with cutting
units on the distal end side and the proximal end side, respec-
tively, of a non-conductive main unit 132. That is, an elec-
trode plate 134 is provided on the distal end side of the main
unit 132 and an electrode plate 136 is provided on the proxi-
mal end side of the main unit 132.

The main unit 132 of the treatment portion 130 comprises
two peak portions 132A and 132A on the distal end side, a
valley portion 132B formed between the peak portions 132A
and 132A, two peak portions 132C and 132C on the proximal
end side, and a valley portion 132D formed between the peak
portions 132C and 132C. A space between the peak portions
132A and 132A on the distal end side is formed to be smaller
than a space between the peak portions 132C and 132C on the
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proximal end side. In the overall main unit 132, the distal end
side is formed to be smaller than the proximal end side. The
size of the main unit 132 is substantially smaller than the
internal dimensions of the forceps channel of an endoscope so
that the main unit 132 can be inserted through the forceps
channel of the endoscope.

The peak portion 132A and the peak portion 132C are
formed in a substantially conical tapered shape that gradually
narrows towards the tip as shown in the planar view of F1G. 26
and the side view of FIG. 27, and the tips thereof are rounded
to have a non-incisional property. It is therefore possible to
smoothly insert the peak portion 132A or peak portion 132C
into the fibrous submucosa 38 and to prevent the muscularis
propria 36 being cut when the peak portions 132A and 132C
push against the muscularis propria 36.

Electrode plates 134 and 136 are provided in the valley
portion 132B and valley portion 132D, respectively. As
shown in FIG. 27, the electrode plates 134 and 136 are pro-
vided at a substantially intermediate position in the thickness
direction of the main unit 132, and are configured so that the
muscularis propria 36 does not touch the electrode plates 134
and 136 when the muscularis propria 36 contacts the top or
bottom surfaces of the main unit 132. As shown in FIG. 26,
the electrode plates 134 and 136 are disposed inside the valley
portions 132B and 132D, that is, at positions that are sepa-
rated from the top of the peak portion 132A and the top of the
peak portion 132C so that the electrode plates 134 and 136 do
not contact the muscularis propria 36 when the top of the peak
portion 132A or the top of the peak portion 132C pushes
against the muscularis propria 36. The electrode plate 134 and
the electrode plate 136 are electrically connected by an elec-
tric conductor 138, and are also connected to the wire 18.

When the treatment portion 130 of the seventh embodi-
ment configured as described above is to cut the submucosa
38, first the main unit 132 is moved to the distal end side to
thereby push the main unit 132 into the submucosa 38. As a
result, the peak portions 132A and 132A on the distal end side
enter into the fibrous submucosa 38, whereby the submucosa
38 is collected in the valley portion 132B and contacts against
the electrode plate 134. Thereby, a high frequency current
flows to the submucosa 38 to cut the submucosa 38. Hence,
the treatment portion 130 can be advanced to the distal end
side while cutting the submucosa 38.

After the main unit 132 is completely pushed into the
submucosa 38, the main unit 132 is moved to the proximal
end side and a drawback operation is performed. As a result,
the peak portions 132C and 132C on the proximal end side of
the main unit 132 enter into the fibrous submucosa 38,
whereby the submucosa 38 is collected in the valley portion
132D and contacts against the electrode plate 136. Thereby, a
high frequency current flows to the submucosa 38 to cut the
submucosa 38. Hence, the treatment portion 130 can be
advanced to the proximal end side while cutting the submu-
cosa 38.

Subsequently, a pushing and cutting operation is per-
formed that cuts the submucosa 38 while advancing the treat-
ment portion 130 to the distal end side again. Thereafter, a
pulling and cutting operation is performed that cuts the sub-
mucosa 38 while drawing back the treatment portion 130 to
the proximal end side. By repeating the pushing and cutting
operation and pulling and cutting operation in this manner,
the submucosa 38 is cut. Thus, according to the seventh
embodiment, since the submucosa 38 is cut when the treat-
ment portion 130 is both pushed in and pulled back, cutting of
the submucosa 38 can be quickly performed.

In particular, according to the seventh embodiment, since
the submucosa 38 is cut while pulling back the treatment
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portion 130, it is easy to apply force to the submucosa 38 and
the submucosa 38 can be reliably cut. Further, since cutting is
performed on the proximal end side of the treatment portion
130 when cutting while pulling back the treatment portion
130, operations can be performed while observing the cutting
section from the observation optical system of the endoscope.

Although in the above described seventh embodiment the
cutting units are provided on both the distal end side and the
proximal end side of the treatment portion 130, the cutting
unit may be provided on only the proximal end side. More
specifically, in the treatment instrument shown in FIG. 25 to
FIG. 28, it is sufficient to form the distal end side of the main
unit 132 in a tapered shape that decreases in size as it
approaches the distal end side and to form the tip thereofina
rounded shape. In that case, the submucosa 38 can be cut by
drawing back the main unit 132 after moving the main unit
132 to the distal end side and pushing the main unit 132 into
the fibrous submucosa 38. A configuration may also be
adopted in which a cutting unit is provided only on the distal
end side in the above described seventh embodiment. In this
case, preferably the proximal end side is formed in a shape
that does not cause a large resistance when pulling back the
main unit 132.

Next, a treatment instrument for an endoscope according to
the eighth embodiment is described based on FIG. 29 to FIG.
32. FIG. 29 to FIG. 32 are, respectively, an oblique perspec-
tive view, a planar sectional view, a front view from the distal
end side, and a rear view from the proximal end side that
illustrate a treatment portion 140 according to the eighth
embodiment.

In the treatment portion 140 according to the eighth
embodiment that is illustrated in these drawings, a non-con-
ductive main unit 142 is formed in a shape in which four plate
members are combined in a cross shape. That is, the main unit
142 is formed in a cross shape in which four plate members
are disposed at intervals of 90° and are connected at the
central axis side of the treatment portion 140.

On the distal end side of the main unit 142 four peak
portions 142A, 142A . . . are formed by the outer peripheral
section of each plate member protruding to the distal end side.
A valley portion 142B is formed between the peak portions
142A, 142A . . ., i.e. in the central section. Similarly, on the
proximal end side of the main unit 142 four peak portions
142C, 142C . . . are formed by the outer peripheral section of
each plate member protruding to the proximal end side. A
valley portion 142D is formed between these peak portions
142C, 142C . . ..

As shown in FIG. 31, a cross-shaped electrode plate 144 is
provided in the valley portion 142B on the distal end side. The
electrode plate 144 is disposed at a position that is separated
from the top of each peak portion 142A. The treatment por-
tion 140 is configured so that the electrode plate 144 does not
contact the muscularis propria 36 even when the peak portion
142A contacts the muscularis propria 36.

Similarly, as shown in FIG. 32, a cross-shaped electrode
plate 146 is provided in the valley portion 142D on the proxi-
mal end side. The electrode plate 146 is disposed at a position
that is separated from the top of each peak portion 142C. The
treatment portion 140 is configured so that the electrode plate
146 does not contact the muscularis propria 36 even when the
peak portion 142C contacts the muscularis propria 36. As
shown in FIG. 30, the electrode plate 144 and the electrode
plate 146 are electrically connected by an electric conductor
148, and the electrode plate 146 is also electrically connected
to the wire 18.

The main unit 142 is formed so that the distal end side is
smaller than the proximal end side to make it easy to push the
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main unit 142 into the submucosa 38. Further, each of the
peak portions 142 A and 142C of the main unit 142 are formed
to be smaller toward the distal end side, and the tips thereof
are formed in a rounded shape to have a non-incisional prop-
erty. Accordingly, it is easy to push the peak portion 142A or
peak portion 142C into the fibrous submucosa 38, and dam-
age to the muscularis propria 36 by the peak portion 142A or
peak portion 142C can be prevented. Further, the size of the
main unit 142 is substantially smaller than the internal dimen-
sions of the forceps channel of an endoscope, and thus the
main unit 142 can be inserted through the forceps channel of
the endoscope without hindrance.

Similarly to the seventh embodiment, in the eighth
embodiment configured as described above, the submucosa
38 is cut by repeatedly performing a pushing and cutting
operation that cuts the submucosa 38 while advancing the
treatment portion 140 to the distal end side and a pulling and
cutting operation that cuts the submucosa 38 while drawing
back the treatment portion 140 to the proximal end side.
Accordingly, since the submucosa 38 is cut when the treat-
ment portion 140 is both pushed in and pulled back, cutting of
the submucosa 38 can be quickly performed.

Further, according to the eighth embodiment, since the
electrode plates 144 and 146 are disposed in the center (cen-
tral axis side) of the treatment instrument 140, even if the
treatment instrument 140 rotates around the axis line, the
electrode plates 144 and 146 are always disposed in the cen-
ter. Accordingly, cutting of the submucosa 38 can be per-
formed without affecting the posture of the treatment portion
140.

Although in the above described eighth embodiment the
cutting units are provided on both the distal end side and the
proximal end side of the treatment portion 140, the cutting
unit may be provided on only the proximal end side. More
specifically, it is sufficient to form the distal end side of the
main unit 142 in a tapered shape that decreases in size as it
approaches the distal end side and to form the tip thereof'in a
rounded shape.

Further, although in the above described eighth embodi-
ment the main unit 142 is formed by combining four plate-
shaped members, the number of plate-shaped members may
be three or five or more. In any case, itis preferable to arrange
the plate-shaped members at equiangular intervals.

Next, a treatment instrument for an endoscope according to
the ninth embodiment is described based on FIG. 33 to FIG.
36. FIG. 33 and FIG. 34 are, respectively, a planar sectional
view and a side view that illustrate a treatment portion 150
according to the ninth embodiment. Further, FIG. 35 is a view
showing the treatment portion 150 when it is moved to the
distal end side and FIG. 36 is a view showing the treatment
portion 150 when it is moved to the proximal end side.

In the treatment portion 150 shown in these drawings, a
main unit 152 is formed in a shape of the Chinese character of
“T” (or “H” shape) using an elastic member such as a non-
conductive rubber. Accordingly, the main unit 152 has peak
portions 152A and 152A on the distal end side and a valley
portion 152B formed therebetween, as well as peak portions
152C and 152C on the proximal end side and a valley portion
152D formed therebetween. As shown in FIG. 33 and FIG.
34, each peak portion 152A and each peak portion 152C are
formed in a tapered shape that narrows towards the tip, and the
tips are rounded to have a non-incisional property.

Electrode elements 154 and 156 are provided in the valley
portions 152B and 152D, respectively. The electrode ele-
ments 154 and 156 are arranged at a substantially intermedi-
ate position in the thickness direction of the main unit 152.
Further, the electrode elements 154 and 156 are arranged so as
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not to engage with the top of the peak portion 152A or peak
portion 152C. The electrode element 154 and the electrode
element 156 are connected by an electric conductor 158. The
electrode element 156 also connects to a wire 18. The elec-
trode elements 154 and 156 are composed by an elastic mem-
ber having electrical conductivity such as an electrically con-
ductive rubber, and are configured so as to change shape
elastically together with the main unit 152.

Rigid elements 160 and 160 are embedded inside the main
unit 152. The rigid element 160 is disposed at a position that
links the peak portion 152A on the distal end side and the peak
portion 152C on the proximal end side. Accordingly, the main
unit 152 comprising an elastic member is configured to
change shape elastically at sections excluding the sections in
which the rigid elements are disposed. More specifically, the
main unit 152 is configured to change shape elastically so that
the space between the peak portions 152A and 152A on the
distal end side widens and the space between the peak por-
tions 152C and 152C on the proximal end side narrows as
shown in FIG. 35, or to change shape elastically so that the
space between the peak portions 152A and 152A on the distal
end side narrows and the space between the peak portions
152C and 152C on the proximal end side widens as shown in
FIG. 36. In this connection, in the natural state, as shown in
FIG. 33, the rigid elements 160 and 160 are parallel and the
maximum outside diameter of the treatment portion 150 is at
its smallest.

When the treatment portion 150 of the ninth embodiment
configured as described above is advanced to the distal end
side inside the submucosa 38, the submucosa 38 acts as a
resistance so that the space between the peak portions 152A
and 152A automatically widens as shown in FIG. 35. It is
therefore possible to gather a wide region of the submucosa
38 in the valley portion 152B on the distal end side, and the
submucosa 38 can be quickly cut by the electrode element
154 in the valley portion 152B.

Further, when the treatment portion 150 is advanced to the
proximal end side inside the submucosa 38, the submucosa 38
on the proximal end side acts as a resistance so that the space
between the peak portions 152C and 152C automatically
widens as shown in FIG. 36. It is therefore possible to gather
awide region of the submucosa 38 in the valley portion 152D
on the proximal end side, and the submucosa 38 can be
quickly cut by the electrode element 156 in the valley portion
152D.

Further, according to the treatment portion 150 of the ninth
embodiment, since the main unit 152 returns to the natural
state shown in FIG. 34 after cutting, the maximum outside
diameter of the main unit 152 decreases and the treatment
portion 150 can be easily inserted through the forceps channel
of the endoscope.

Inthe above described ninth embodiment, it is preferable to
adopt a configuration whereby the maximum outside diam-
eter of the treatment portion 150 can be fixed in its smallest
state (i.e. the state shown in FIG. 33). For example, it is
sufficient to provide a ring-shaped fitting member that fits
onto the peak portions 152C and 152C from the proximal end
side, to provide this fitting member in a slidable condition
along the sheath 16, and to provide a slide operation unit of
the fitting member in the hand-side operation portion 14. In
this case, since the peak portions 152C and 152C of the
treatment portion 150 can be fixed with the fitting member,
the maximum outside diameter of the treatment portion 150
canbe fixed in its smallest state, and the treatment portion 150
can be reliably inserted through the forceps channel of the
endoscope.
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Although in the above-described first to ninth embodi-
ments, the treatment portions 20,54, 56, 60, 82,130, 140, and
150 are fixedly attached to the tip of the flexible sheath 16, the
configurations are not limited thereto, and a configuration
may be adopted in which the relevant treatment portion 20,
54, 56, 60, 82, 130, 140, or 150 is supported via a swivel
mechanism.

FIG. 19 is a sectional view of a treatment instrument for an
endoscope 90 in which a bending portion 92 (swivel mecha-
nism) is provided between the treatment portion 82 and the
flexible sheath 16.

As shown in the figure, the treatment portion 82 is sup-
ported via a bending portion 92 comprising a plurality of (for
example, five) cup members 100, 100 . . . . A hole 100A is
formed in each cup member 100. The wire 18 is inserted
through the holes 100A. The tip of the wire 18 is fixed to a
main unit 84 of the treatment portion 82, and the proximal end
of the wire 18 is coupled to aslider 94 of a hand-side operation
portion 14. The slider 94 is slidably supported by the main
unit 96 of the hand-side operation portion 14. Locking and
unlocking of the slider 94 with the main unit 96 is performed
by operating a lock screw 98 provided in the slider 94. A
flange 94A for engaging a forefinger and a middle finger of
the technician is formed in the slider 94, and a ring portion
96 A for engaging a thumb of the technician is formed at the
proximal end of the main unit 96.

The proximal end of the flexible sheath 16 is fixedly
attached to the main unit 96 of the hand-side operation portion
14. The tip of the flexible sheath 16 is fixedly attached to the
cup member 100 that is furthest on the proximal end side. The
flexible sheath 16 has a moderate rigidity and the configura-
tion is such that the flexible sheath 16 is not bent or crushed
when the slider 94 is slid to the proximal end side to increase
the tension of the wire 18.

The bending portion 92 is covered by a cover tube 102
comprising a flexible material such as rubber. The tip of the
cover tube 102 is fixedly attached to the main unit 84 of the
treatment portion 82. The proximal end of the cover tube 102
is attached to the proximal end of the flexible sheath 16.

In the treatment instrument for an endoscope 90 configured
as described above, by sliding the slider 94 of the hand-side
operation portion 14 to the distal end side with respect to the
main unit 96, the tension of the wire 18 is decreased and the
friction between the cup members 100 decreases. Hence, the
bending portion 92 can be freely bent and, for example, the
bending portion 92 can be bent as shown in FIG. 20.

Conversely, when the slider 94 is slid to the proximal end
side of the main unit 96, the tension in the wire 18 increases
to thereby increase friction between the cup members 100.
Hence, the bending portion 92 is fixed in that shape. Accord-
ingly, when the bending portion 92 has been bent, the bending
portion 92 can be fixed as it is in that bent shape. By tightening
the lock screw 98 in that state, the bent state can be retained.

According to the treatment instrument for an endoscope
90, since the bending portion 92 can be bent in this manner,
the posture of the treatment portion 82 can be freely adjusted
and fixed. As a result, the approach of the treatment portion 82
to the submucosa 38 is facilitated and work to cut the submu-
cosa 38 can be easily performed.

In this connection, a swivel mechanism of the treatment
portions 20, 54, 56, 60,82, 130, 140, and 150 is not limited to
the above described embodiment and can be configured, for
example, as shown in FIG. 21. In a treatment instrument for
an endoscope 110 shown in FIG. 21, the treatment portion 82
is supported via a bending portion 112. The bending portion
112 has a plurality of cylindrical adjustment rings 114,
114 . . .. The adjustment rings 114 are rotatably connected
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together by pins 116. The adjustment ring 114 at the tip of the
plurality of adjustment rings 114 is fixedly attached to the
treatment portion 82, and the tips of operation wires 118 and
118 are fixed to the adjustment ring 114. The operation wires
118 and 118 are inserted through the inside of the flexible
sheath 16 and wound over a pulley 120 of the hand-side
operation portion 14. Hence, rotating the pulley 120 with a
knob (unshown) or the like executes an operation to push or
pull the operation wires 118 and 118, whereby the adjustment
rings 114, 114 . . . rotate to cause the bending portion 112 to
undergo a bending operation.

According to the treatment instrument for an endoscope
110 configured as described above, since the bending portion
112 can be freely bent, the posture of the treatment portion 82
canbe freely adjusted. Accordingly, the approach of the treat-
ment portion 82 to the submucosa 38 is facilitated and work to
cut the submucosa 38 can be easily performed.

In this connection, although FIG. 21 illustrates a bending
structure which can be bent in only two directions (up and
down), the bending directions are not limited to these, and the
structure may be one that can be bent in the four directions up,
down, left, and right.

Further, the swivel mechanism of the treatment portions
20,54, 56, 60, 82,130, 140, and 150 may allow the treatment
portion 82 to rotate by utilizing a rack and pinion or may
support the treatment portion 82 with a linear member com-
prising a shape memory material to change the posture of the
treatment portion 82 by electrifying and heating the linear
member.

Although the cutting unit of the above described embodi-
ment cuts by feeding a high frequency current, the kind of the
cutting unit is not limited thereto, and a cutting unit may also
be employed that uses a laser beam or ultrasonic waves. For
example, the tip of an optical fiber is disposed at the position
of the above described electrode plates 32, 33, 86B, 134, 136,
144, 146, 154, 156, the optical fiber is inserted through the
flexible sheath 16, and the proximal end of the optical fiber is
connected to an external laser beam oscillator. Thus, since a
laser beam is irradiated at the submucosa 38 that entered the
valley portion, the submucosa 38 can be cut with the laser
beam. In this case, it is sufficient to provide a laser beam
radiating unit inside the valley portion and on the side of one
of the peak portions and radiate the laser beam towards the
other peak portion side. It is thereby possible to reliably cut
only the submucosa 38 that enters the valley portion. When
using a cutting unit that employs ultrasonic waves, an ultra-
sonic transducer is disposed at the position of the above
described electrode plates 32, 33, 86B, 134, 136, 144, 146,
154, and 156, and a conductor connected thereto is inserted
through the inside of the flexible sheath 16 and connected to
an external drive circuit. Thus, ultrasonic waves are transmit-
ted towards the submucosa 38 that entered the valley portion
to cut the submucosa 38 with the ultrasonic waves.

Further, in the above described first to ninth embodiments,
preferably the size of the treatment portions 20, 54, 56, 60, 82,
130, 140, and 150 is made to be substantially smaller than the
forceps channel of the endoscope so that the treatment portion
in question can be inserted through the forceps channel of the
endoscope. In this connection, the term “substantially
smaller” refers to it being possible to draw the treatment
portions 20, 54, 56, 60, 82, 130, 140, and 150 into the forceps
channel of the endoscope without any hindrance. For
example, in a case in which the main units 30, 84, 132, 142,
and 152 are composed by an elastic material such as rubber
and the outer peripheral portion thereof is rounded off, since
the main unit 30, 84, 132, 142, or 152 can be drawn into the
forceps channel without hindrance even when the outer
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dimensions of the main unit 30, 84, 132, 142, or 152 are
approximately 10% larger than the inner dimensions of the
forceps channel, the preferable size of the treatment portion
20,54, 56, 60, 82, 130, 140, or 150 is approximately 110% or
less with respect to the inner dimensions of the forceps chan-
nel.

The invention claimed is:

1. A treatment instrument for an endoscope comprising:

an insertion portion having a distal end, a proximal end,

and a longitudinal axis, to be inserted into a body, and

a treatment portion disposed on the distal end of the inser-

tion portion, wherein the treatment portion comprises:

a proximal end portion connected to the insertion por-
tion, a distal end portion on an opposite side of the
proximal end portion, and a central axis extending in
a direction of the longitudinal axis, and

a plurality of plate-shaped members that pass through
the central axis and are disposed in a radial shape
around the central axis, and

wherein one of said plurality of plate-shaped members
comprises:

a proximal end side peak portion protruding toward the
insertion portion along the central axis, at a position
distant from the central axis in the proximal end por-
tion, and

a distal end side peak portion protruding toward the
opposite side of the insertion portion along the central
axis, at a position distant from the central axis in the
distal end portion,

a cutting portion provided on at least one of

a side of the proximal end portion closer to the central
axis than the proximal end side peak portion, and

aside of the distal end portion closer to the central axis than

the distal end side peak portion, to cut a physical object
in the body,

wherein the distal end of the insertion portion directly

connects to the proximal end portion of the treatment

portion.

2. The treatment instrument for the endoscope according to
claim 1, wherein the cutting portion is an electric conductor
which is connected to a high-frequency current supply unit, a
laser beam cutter, or an ultrasonic cutter.

3. The treatment instrument for the endoscope according to
claim 1, further comprising the endoscope having a forceps
channel,

wherein the treatment portion is configured to be inserted

through the forceps channel.

4. The treatment instrument for the endoscope according to
claim 1, wherein in the treatment portion, a space between the
proximal and distal end side peak portions is configured to
expand and contract.

5. The treatment instrument for the endoscope according to
claim 1, wherein the treatment portion is supported via a
swivel mechanism which regulates a posture of the treatment
portion.

6. The treatment instrument for the endoscope according to
claim 1, further comprising;

wherein the cutting portion comprises a plurality of cutting

portions provided on said proximal or distal end por-

tions; and

aselection unit which selects one of the plurality of cutting

portions to be used.

7. The treatment instrument for the endoscope according to
claim 1, wherein the cutting portion is disposed at a position
that is separate from an end face in a thickness direction of the
treatment portion, the thickness direction being perpendicu-
lar to said central axis.
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8. The treatment instrument for the endoscope according to
claim 1, wherein at least one of the proximal end side peak
portion and the distal end side peak portion is formed in a
tapered shape which narrows towards a distal end side
thereof, and a tip thereof is rounded and has a non-incisional
property.

9. The treatment instrument according to claim 1, in which
the insertion portion is thinner than the treatment portion.

10. The treatment instrument for the endoscope according
to claim 1, wherein said plurality of plate-shaped members
are non-conductive except for the cutting portion.

11. The treatment instrument for the endoscope according
to claim 1, wherein the plurality of plate-shaped members
have a longest dimension in a direction parallel to the longi-
tudinal axis of the insertion portion.

12. A treatment instrument for an endoscope comprising:

an insertion portion having a distal end, a proximal end,

and a longitudinal axis, to be inserted into a body, and

a treatment portion disposed on the distal end of the inser-

tion portion, wherein the treatment portion comprises a
proximal end portion connected to the insertion portion,
a distal end portion on an opposite side of the proximal
end portion, and a central axis collinear with the longi-
tudinal axis,

the treatment instrument further comprising:

plate-shaped members that pass through the central axis

and are disposed in a radial shape around the central
axis, the plate shaped members having a longest dimen-
sion in a direction parallel to the longitudinal axis of the
insertion portion,;

two or more peak portions protruding toward the distal end

portion along the central axis, the two or more peak
portions extending radially outwardly relative to the
central axis and spaced from one another in a circum-
ferential direction;

a valley portion provided between two of the two or more

peak portions; and

acutting portion provided on a bottom portion of the valley

portion to cut a physical object in the body.

13. The treatment instrument according to claim 12,
wherein the two or more peak portions are arranged in a
circular distribution around the central axis.

14. The treatment instrument according to claim 13, in
which the insertion portion is thinner than the treatment por-
tion.

15. The treatment instrument according to claim 12, in
which the insertion portion is thinner than the treatment por-
tion.

16. A treatment instrument for an endoscope comprising:

an insertion portion having a distal end, a proximal end,

and a longitudinal axis, to be inserted into a body, and

a treatment portion disposed on the distal end of the inser-

tion portion, wherein the treatment portion comprises a
proximal end portion connected to the insertion portion,
a distal end portion on an opposite side of the proximal
end portion, and a central axis extending in a direction of
the longitudinal axis,

the treatment instrument further comprising:

three or more peak portions protruding toward the proxi-

mal end portion along the central axis;

avalley portion provided between two of the three or more

peak portions; and
a first cutting portion provided on a bottom portion of the
valley portion to cut a physical object in the body,

wherein the distal end of the insertion portion directly
connects to the proximal end portion of the treatment
portion.
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17. The treatment instrument according to claim 16,
wherein the two or more peak portions are arranged in a
circular distribution around the central axis.

18. The treatment instrument according to claim 17,

wherein the first cutting portion is at the distal end portion,

wherein the treatment portion further comprises a second
cutting portion at the proximate end portion, and

whereby the second cutting portion can cut a physical
object in the body.

19. The treatment instrument according to claim 18, in
which the insertion portion is thinner than the treatment por-
tion.

20. The treatment instrument according to claim 17, in
which the insertion portion is thinner than the treatment por-
tion.

21. The treatment instrument according to claim 16, in
which the insertion portion is thinner than the treatment por-
tion.

22. A treatment instrument for an endoscope, comprising

an insertion portion having a distal end, a proximal end and

a longitudinal axis;

a wire extending through the insertion portion;

a treatment portion disposed on the distal end of the inser-

tion portion, wherein the treatment portion comprises:
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amain unit having a proximal end portion connected to the
insertion portion and a distal end portion spaced from
the proximal end portion, the main unit made of non-
conductive material;

plate-shaped members extending radially outwardly from
the main unit, the plate shaped members having a long-
est dimension in a direction parallel to the longitudinal
axis of the insertion portion;

a conductor in the main unit, the conductor connected to
the wire in the insertion portion; and

a first electrode plate embedded in a distal end of the main
unit, the first electrode plate connected to the conductor,

wherein the main unit has at least two peak portions
extending from the distal end of the main unit, the at least
two peak portions forming a valley, and

wherein the first electrode plate is within the valley formed
by the at least two peak portions.

23. The treatment instrument for the endoscope according

to claim 22, further comprising:

a second electrode plate embedded in the proximal end of
the main unit, the second electrode plate connected to
the wire in the insertion portion and the conductor in the
main unit.
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