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(57) ABSTRACT

A medical treatment device configured to treat body tissues
for conjugation includes a pair of holding members to hold
the body tissues, an energy output portion provided in at least
one of the holding members to join the body tissues by sup-
plying energy to the body tissues, and a conjugation coating
portion to coat contact surfaces of the body tissues with a
substance capable of preventing fluid from invading.
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MEDICAL TREATMENT DEVICE, MEDICAL
TREATMENT APPARATUS, AND OPERATION
METHOD OF MEDICAL TREATMENT
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This is a Continuation Application of PCT Applica-
tion No. PCT/JP2010/050841, filed Jan. 22, 2010, which was
published under PCT Article 21(2) in Japanese.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a medical treatment
device, a medical treatment system, and a medical treatment
method to cure/treat body tissues.

[0004] 2. Description of the Related Art

[0005] Itis generally known that body tissues can be joined
by (1) bringing body tissues to be joined into contact, (2)
denaturing proteins of target tissues, and (3) removing fluid
present between target tissues. This is bond using a so-called
hydrogen bond, which is a linkage using polarity of a polar
group of amino acids constituting proteins. Such a description
can be found in, for example, U.S. Pat. No. 6,626,901.

[0006] Note that denaturing proteins denotes inducing a
conformational change, which is one of features of proteins,
that is, dissociating the linkage of polar groups linked with
certain regularity to form the conformational structure of
proteins. It becomes possible to promote a new linkage with
a polar group present in adjacent proteins by using the polar
group freed by dissociating the linkage of polar groups and so
a linkage of proteins and accordingly, conjugation of body
tissues can be induced.

[0007] To induce the phenomenon, various forms of energy
such as high frequencies, heat, ultrasonic, and laser light are
used by medical treatment devices. By using such forms of
energy, the temperature of joining target tissues is raised to
denature proteins and to remove fluid (H,O) present between
target tissues simultaneously. Conjugation of tissues is
thereby achieved. Energy devices currently used as blood
vessel sealing devices use this phenomenon.

[0008] An effect brought about by removing fluid (H,O)
will be described. It is generally known that a water molecule
H,Ohas a strong polarity. Due to the strong polarity, the water
molecule is known to be easily linked to a polar group having
a polarity. The linkage is also established between water
molecules H,O, thereby inducing a phenomenon specific to
water molecules H,O. For example, while the heat of vapor-
ization of helium is 0.0845 kJ/mol, the heat of vaporization of
the water molecule H,O is a high value of 40.8 kJ/mol
(9.74666 kcal/mol). It is a known fact that such a high value
is a result of the hydrogen bonding acting between water
molecules H,O. As described above, the water molecule H,O
is easily linked to a molecule having a polar group due to the
strong polarity. That is, the water molecule H,O is also easily
linked to proteins having a polar group. This fact makes
conjugation of tissues difficult in the presence of water mol-
ecules H,0.

[0009] The reason that current treatment devices require
energy for conjugation of tissues is none other than removal
of water molecules H,O. Removing water molecules H,O

Jan. 3,2013

present between tissues to be joined in conjugation of tissues
can be said to be a condition for achieving stable and tight
conjugation.

[0010] On the other hand, it is self-evident that a large
quantity of fluid is present in a living body. In addition to fluid
present in each tissue, a large quantity of fluid is also present
outside tissues or outside organs such as various digestive
juices, lubricants, and physiological saline given for treat-
ment. Depending on the fluid, the linkage of proteins is dis-
sociated and the strength of conjugation between body tissues
is weakened over time when viewed macroscopically.

BRIEF SUMMARY OF THE INVENTION

[0011] A medical treatment device configured to treat body
tissues for conjugation according to the present invention
includes at least a pair of holding members to hold the body
tissues to be treated, an energy output portion provided in at
least one of the pair of holding members and connected to an
energy source to form ajoined portion by supplying energy to
the body tissues held by the pair of holding members and
joining the body tissues, and a conjugation maintenance
assistance portion capable of coating the body tissues to be
treated with a substance capable of preventing fluid from
invading so as to assist to maintain a joined state of the body
tissues.

[0012] Advantages of the invention will be set forth in the
description which follows, and in part will be obvious from
the description, or may be learned by practice of the inven-
tion. Advantages of the invention may be realized and
obtained by means of the instrumentalities and combinations
particularly pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0013] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention, and together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the invention.

[0014] FIG. 1 is a schematic diagram showing a medical
treatment system according to a first embodiment.

[0015] FIG. 2 is a schematic block diagram showing the
medical treatment system according to the first embodiment.
[0016] FIG. 3A is a schematic longitudinal sectional view
showing a closed treatment portion and a shaft of a bipolar
type energy treatment device of the medical treatment system
according to the first embodiment.

[0017] FIG. 3B is a schematic longitudinal sectional view
showing the open treatment portion and the shaft of the
energy treatment device of the medical treatment system
according to the first embodiment.

[0018] FIG. 4A is a schematic plan view viewed from an
arrow 4A direction in FIG. 4B, and shows a first holding
member of the treatment portion of the energy treatment
device of the medical treatment system according to the first
embodiment.

[0019] FIG. 4B is a schematic longitudinal sectional view
along a 4B-4B line in FIGS. 4A and 4C, and shows the first
holding member of the treatment portion of the energy treat-
ment device of the medical treatment system according to the
first embodiment.
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[0020] FIG. 4C is a schematic transverse sectional view
along a 4C-4C line in FIG. 4A, and shows the first holding
member of the treatment portion of the energy treatment
device of the medical treatment system according to the first
embodiment.

[0021] FIG. 5is a schematic graph showing a relationship
between the time and impedance when body tissues are held
by the treatment portion of the energy treatment device of the
medical treatment system according to the first embodiment
and high-frequency energy is applied to the held body tissues.
[0022] FIG. 6A is a rough perspective view showing a
mesh-shaped coating member disposed between body tissues
when the body tissues are treated to join by the medical
treatment system according to the first embodiment.

[0023] FIG. 6B is a rough perspective view showing a
porous coating member disposed between body tissues when
the body tissues are treated to join by the medical treatment
system according to the first embodiment.

[0024] FIG. 6C is a rough transverse sectional view show-
ing the state in which body tissues are treated to join by the
medical treatment system while the body tissues to be joined
are held by a treatment portion of an energy treatment device
in a state in which the coating memberis sandwiched between
the body tissues to be joined according to the first embodi-
ment.

[0025] FIG. 7 is a flow chart showing a state of control of
the medical treatment system exercised by an energy source
and a foot switch when body tissues are joined and an outer
circumference of the joined body tissue is coated by using the
medical treatment system according to the first embodiment.
[0026] FIG. 81is aschematic graph showing the relationship
between the time and a phase difference when body tissues
are held by the treatment portion of the energy treatment
device of the medical treatment system and the high-fre-
quency energy is applied to the held body tissues according to
a first modification of the first embodiment.

[0027] FIG. 9 is a schematic block diagram showing the
medical treatment system when a change of the phase differ-
ence is used as a threshold of supplying the high-frequency
energy/stopping the supply of the high-frequency energy for
treatment according to the first modification of the first
embodiment.

[0028] FIG. 10A is a schematic plan view viewed from an
arrow 10A direction in FIG. 11B, and shows a first holding
member of a treatment portion of an energy treatment device
of a medical treatment system according to a second modifi-
cation of the first embodiment.

[0029] FIG. 10B is a schematic transverse sectional view
alonga 10B-10B line in FIG. 10A, and shows the first holding
member of the treatment portion of the energy treatment
device of the medical treatment system according to the sec-
ond modification of the first embodiment.

[0030] FIG. 11A is a rough perspective view showing the
state in which a coating member is disposed on a main body
of each of the first holding member and a second holding
member of the treatment portion of the energy treatment
device of the medical treatment system according to a third
modification of the first embodiment.

[0031] FIG. 11B is a rough perspective view showing the
coating member disposed on the main body of the first hold-
ing member and the second holding member of the treatment
portion of the energy treatment device of the medical treat-
ment system according to the third modification of the first
embodiment.
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[0032] FIG. 12A is a rough perspective view showing a
sheet-shaped coating member disposed on the main body of
the first and second holding members of'the treatment portion
of the energy treatment device of the medical treatment sys-
tem according to the third modification of the first embodi-
ment.

[0033] FIG. 12B is a rough perspective view showing a
porous coating member disposed on the main body of the first
and second holding members of the treatment portion of the
energy treatment device of the medical treatment system
according to the third modification of the first embodiment.
[0034] FIG. 12C is a rough perspective view showing a
mesh-shaped coating member disposed on the main body of
the first and second holding members of the treatment portion
of the energy treatment device of the medical treatment sys-
tem according to the third modification of the first embodi-
ment.

[0035] FIG. 13 is a flow chart showing the state of control of
the medical treatment system exercised by an energy source
and a foot switch when body tissues are treated by using the
medical treatment system according to the third modification
of the first embodiment.

[0036] FIG. 14 is a rough perspective view showing the
state in which the coating member is disposed on a surface of
body tissues when the body tissues are treated by using the
energy treatment device of the medical treatment system
according to the third modification of the first embodiment.
[0037] FIG. 15A isarough plan view viewed from an arrow
42A direction in FIGS. 15B and 15C, and shows a first hold-
ing member of a treatment portion of an energy treatment
device of a medical treatment system according to a fourth
modification of the first embodiment.

[0038] FIG. 15B is a rough longitudinal sectional view
along a 15B-15B line in FIGS. 15A and 15C, and shows the
first holding member of the treatment portion of the energy
treatment device of the medical treatment system according
to the fourth modification of the first embodiment.

[0039] FIG. 15C is a schematic transverse sectional view
along a 15C-15C line in FIGS. 15A and 15B, and shows the
first holding member of the treatment portion of the energy
treatment device of the medical treatment system according
to the fourth modification of the first embodiment.

[0040] FIG. 16 is a schematic diagram showing the state of
body tissues being treated by using the monopolar type
energy treatment device of the medical treatment system
according to a fifth modification of the first embodiment.
[0041] FIG. 17 is a schematic diagram showing the medical
treatment system according to a sixth modification of the first
embodiment.

[0042] FIG. 18 is a schematic diagram showing a medical
treatment system according to a second embodiment.

[0043] FIG. 19 is a schematic block diagram showing the
medical treatment system according to the second embodi-
ment.

[0044] FIG. 20A is a schematic plan view viewed from an
arrow 20A direction in FIGS. 20B and 20C, and shows a first
holding member of the treatment portion of the energy treat-
ment device of the medical treatment system according to the
second embodiment.

[0045] FIG. 20B is a schematic longitudinal sectional view
along a 20B-20B line in FIGS. 20A and 20C, and shows the
first holding member of the treatment portion of the energy
treatment device of the medical treatment system according
to the second embodiment.
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[0046] FIG. 20C is a schematic transverse sectional view
along a 20C-20C line in FIGS. 20A and 20B, and shows the
first holding member of the treatment portion of the energy
treatment device of the medical treatment system according
to the second embodiment.

[0047] FIG. 21 is a flow chart showing a state of control of
the medical treatment system exercised by an energy source,
a foot switch, and a fluid source when body tissues are joined
and an outer circumference of the joined body tissue is coated
by using the medical treatment system according to the sec-
ond embodiment.

[0048] FIG. 22A is a schematic plan view viewed from an
arrow 22A direction in FIGS. 22B and 22C, and shows a first
holding member of the treatment portion of the energy treat-
ment device of the medical treatment system according to a
first modification of the second embodiment.

[0049] FIG.22B is a schematic longitudinal sectional view
along a 22B-22B line in FIGS. 22A and 22C, and shows the
first holding member of the treatment portion of the energy
treatment device of the medical treatment system according
to the first modification of the second embodiment.

[0050] FIG. 22C is a schematic transverse sectional view
along a 22C-22C line in FIGS. 22A and 22B, and shows the
first holding member of the treatment portion of the energy
treatment device of the medical treatment system according
to the first modification of the second embodiment.

[0051] FIG. 22D is a rough perspective view showing a
projection disposed on a high-frequency electrode of the first
holding member of the treatment portion of the energy treat-
ment device of the medical treatment system according to the
first modification of the second embodiment.

[0052] FIG.23Aisaroughplan view viewed from an arrow
23 A direction in FIGS. 23B and 23C, and shows a second
holding member of the treatment portion of the energy treat-
ment device of the medical treatment system according to the
first modification of the second embodiment.

[0053] FIG. 23B is a rough longitudinal sectional view
along a 23B-23B line in FIGS. 23A and 23C, and shows the
second holding member of the treatment portion of the energy
treatment device of the medical treatment system according
to the first modification of the second embodiment.

[0054] FIG. 23C is a rough transverse sectional view along
a23C-23C line in FIGS. 23A and 23B, and shows the second
holding member of the treatment portion of the energy treat-
ment device of the medical treatment system according to the
first modification of the second embodiment.

[0055] FIG. 24 is a rough perspective view showing the
state of body tissues immediately after being treated by using
the energy treatment device of the medical treatment system
according to the first modification of the second embodiment.
[0056] FIG. 24A is a flow chart showing a control state of
the medical treatment system when body tissues are joined by
supplying energy from the energy source after an adhesive is
applied to contact surfaces of the body tissues before the body
tissues being joined by using the medical treatment device
according to the first modification of the second embodiment.
[0057] FIG. 25 is a schematic diagram showing a medical
treatment system according to a third embodiment.

[0058] FIG. 26 is a schematic block diagram showing the
medical treatment system according to the third embodiment.
[0059] FIG. 27A is a schematic plan view viewed from an
arrow 27A direction in FIGS. 27B and 27C, and shows a first
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holding member of the treatment portion of the energy treat-
ment device of the medical treatment system according to the
third embodiment.

[0060] FIG. 27B is a schematic longitudinal sectional view
along a 27B-27B line in FIGS. 27A and 27C, and shows the
first holding member of the treatment portion of the energy
treatment device of the medical treatment system according
to the third embodiment.

[0061] FIG. 27C is a schematic transverse sectional view
along a 27C-27C line in FIGS. 27A and 27B, and shows the
first holding member of the treatment portion of the energy
treatment device of the medical treatment system according
to the third embodiment.

[0062] FIG. 28A is a schematic longitudinal sectional view
showing the closed treatment portion and a shaft of the bipo-
lar type energy treatment device of the medical treatment
system according to the third embodiment.

[0063] FIG. 28B is a schematic longitudinal sectional view
showing the open treatment portion and the shaft of the
energy treatment device of the medical treatment system
according to the third embodiment.

[0064] FIG. 29A is a rough perspective view showing a tip
portion containing a cutting portion ofa cutter disposed on the
energy treatment device of the medical treatment system
according to the third embodiment.

[0065] FIG. 29B is a rough transverse sectional view show-
ing the cutter disposed on the energy treatment device of the
medical treatment system according to the third embodiment.

[0066] FIG.29C is a rough transverse sectional view show-
ing the state of treating and conjugating body tissues while
being held by the treatment portion of the energy treatment
device of the medical treatment system and cutting the body
tissues by the cutter according to the third embodiment.

[0067] FIG. 29D is a rough perspective view showing the
state of body tissues immediately after being treated by using
the energy treatment device of the medical treatment system
according to the third embodiment.

[0068] FIG. 30 is a flow chart showing the state of control of
the medical treatment system exercised by an energy source,
a foot switch, and a fluid source when body tissues are treated
by using the medical treatment system according to the third
embodiment.

[0069] FIG. 31A is a rough perspective view showing a tip
portion containing a cutting portion of a cutter disposed on an
energy treatment device of a medical treatment system
according to a first modification of the third embodiment.

[0070] FIG. 31B is a rough transverse sectional view show-
ing the cutter disposed on the energy treatment device of the
medical treatment system according to the first modification
of the third embodiment.

[0071] FIG. 31C is a rough transverse sectional view show-
ing the state of treating and conjugating body tissues while
being held by the treatment portion of the energy treatment
device of the medical treatment system and being cut by the
cutter according to the first modification of the third embodi-
ment.

[0072] FIG. 31D is a rough perspective view showing the
state of body tissues immediately after being treated by using
the energy treatment device of the medical treatment system
according to the first modification of the third embodiment.
[0073] FIG. 32A isarough plan view viewed from an arrow
32A direction in FIG. 32B, and shows a first holding member
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of a treatment portion of an energy treatment device of a
medical treatment system according to a second modification
of the third embodiment.

[0074] FIG. 32B is a rough transverse sectional view along
a 32B-32B line in FIG. 32A, and shows the first holding
member of the treatment portion of the energy treatment
device of the medical treatment system according to the sec-
ond modification of the third embodiment.

[0075] FIG. 33 is aflow chart showing the state of control of
the medical treatment system exercised by an energy source,
a foot switch, and a fluid source when body tissues are treated
by using the medical treatment system according to the sec-
ond modification of the third embodiment.

[0076] FIG. 34 is a rough perspective view showing the
state in which the coating member is disposed on a surface of
body tissues when the body tissues are treated by using the
energy treatment device of the medical treatment system
according to the second modification of the third embodi-
ment.

[0077] FIG. 35 is aflow chart showing the state of control of
the medical treatment system exercised by an energy source,
a foot switch, and a fluid source when body tissues are treated
by using the medical treatment system according to the sec-
ond modification of the third embodiment.

[0078] FIG. 36 is aflow chart showing the state of control of
the medical treatment system exercised by an energy source,
a foot switch, and a fluid source when body tissues are treated
by using the medical treatment system according to the sec-
ond modification of the third embodiment.

[0079] FIG.37Ais aschematic diagram showing a medical
treatment system according to a fourth embodiment.

[0080] FIG. 37B is a rough partial longitudinal sectional
view showing a handle of an energy treatment device of the
medical treatment system according to the fourth embodi-
ment.

[0081] FIG. 38 is a rough block diagram showing the medi-
cal treatment system according to the fourth embodiment.
[0082] FIG. 39A is a rough longitudinal sectional view
showing a closed treatment portion and a shaft of the energy
treatment device of the bipolar type of the medical treatment
system according to the fourth embodiment.

[0083] FIG. 39B is a rough longitudinal sectional view
showing the open treatment portion and the shaft of the
energy treatment device of the medical treatment system
according to the fourth embodiment.

[0084] FIG. 40A is a rough plan view showing a first hold-
ing meniber of the treatment portion of the energy treatment
device of the medical treatment system according to the
fourth embodiment.

[0085] FIG. 40B is a rough transverse sectional view along
a40B-40B line in FIG. 39A showing the state in which body
tissues are held by the treatment portion of the energy treat-
ment device of the medical treatment system according to the
fourth embodiment.

[0086] FIG. 41 is a rough partial longitudinal sectional
view showing a modification of the handle of the energy
treatment device of the medical treatment system according
to the fourth embodiment.

[0087] FIG. 42 is a schematic diagram showing a medical
treatment system according to a fifth embodiment.

[0088] FIG. 43A is a rough front view showing the state in
which a main body-side holding member and a detachable-
side holding member of a treatment portion of a bipolar type
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energy treatment device of the medical treatment system are
detached according to the fifth embodiment.

[0089] FIG. 43B is a rough longitudinal sectional view
along a 43B-43B line in FIG. 43A, and shows the state in
which the main body-side holding member and the detach-
able-side holding member of the treatment portion of the
energy treatment device of the medical treatment system are
detached according to the fifth embodiment.

[0090] FIG. 44 is a rough plan view viewed from an arrow
44 direction in FIG. 43B, and shows the main body-side
holding member of the treatment portion of the energy treat-
ment device of the medical treatment system according to the
fifth embodiment.

[0091] FIG. 45A is a rough front view showing the state in
which the main body-side holding member and the detach-
able-side holding member of the treatment portion of the
bipolar type energy treatment device of the medical treatment
system are closed according to the fifth embodiment.

[0092] FIG. 45B is a rough longitudinal sectional view
showing the state in which the main body-side holding mem-
ber and the detachable-side holding member of the treatment
portion of the bipolar type energy treatment device of the
medical treatment system are open according to the fifth
embodiment.

[0093] FIG. 45C is a rough perspective view showing a
projection disposed on a high-frequency electrode of the
detachable-side holding member of the treatment portion of
the energy treatment device of the medical treatment system
according to the fifth embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0094] Thebest mode for carrying out the present invention
will be described below with reference to drawings.

First Embodiment

[0095] The first embodiment will be described with refer-
ence to FIGS. 1t0 7.

[0096] Forexample, a linear-type surgical treatment device
12 for treatment through the abdominal wall is taken as an
example of the energy treatment device (medical treatment
device).

[0097] As shown in FIGS. 1 and 2, a medical treatment
system 10 includes the energy treatment device 12, an energy
source (control section) 14, and a foot switch (or a hand
switch) 16.

[0098] As shown in FIG. 1, the energy treatment device 12
includes a handle 22, a shaft 24, and a treatment portion
(holding portion) 26 which is able to be opened and closed.
Thehandle 22 is connected to the energy source 14 via a cable
28. As shown in FIG. 2, the foot switch 16 is connected to the
energy source 14.

[0099] The foot switch 16 includes a pedal (not shown). A
series of operations such as ON/OFF of the supply of energy
(high-frequency energy in the present embodiment) from the
energy source 14 to the surgical treatment device 12 can be
switched by the pedal of the foot switch 16 being operated
(pressed/released) by an operator. While the pedal is pressed,
high-frequency energy is output based on an appropriately set
state (state in which the output quantity of energy, timing of
energy output and the like are controlled). When pedal press-
ing is released, the output of high-frequency energy is forced
to stop.
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[0100] As shown in FIG. 1, the handle 22 is formed in a
shape that makes it easier for the operator to grip and is
formed, for example, in a substantially [ shape. The shaft 24
is disposed at one end of the handle 22. The cable 28
described above is extended from a proximal end of the
handle 22 which is coaxial with the shaft 24. Electrical con-
nection lines 28a, 285 of high-frequency electrodes 92, 94
described later are inserted into the cable 28.

[0101] On the other hand, the other end side of the handle
22 is a gripper extending in a direction away from an axial
direction of the shaft 24 and gripped by the operator. The
handle 22 includes a treatment portion opening/closing knob
32 being arranged side by side. The treatment portion open-
ing/closing knob 32 is coupled to the proximal end of a sheath
44 (see FIGS. 3A and 3B) described later of the shaft 24 in a
substantially center portion of the handle 22. If the treatment
portion opening/closing knob 32 is moved closer to or away
from the other end of the handle 22, the sheath 44 moves
along the axial direction thereof.

[0102] As shown in FIGS. 3A and 3B, the shaft 24 includes
apipe 42 and the sheath 44 slidably disposed on the outer side
of the pipe 42. The base end of the pipe 42 is fixed to the
handle 22 (see FIG. 1). The sheath 44 is slidable along the
axial direction of the pipe 42.

[0103] Arecess 461s formed on the outer side of the pipe 42
along the axial direction thereof. An electrode connection line
28a connected to the high-frequency electrode (energy output
portion) 92 described later is disposed in the recess 46. An
electrode connection line 28b connected to the high-fre-
quency electrode (energy output portion) 94 described later is
inserted into the pipe 42.

[0104] As shown in FIG. 1, the treatment portion 26 is
disposed at the tip of the shaft 24. As shown in FIGS. 3A and
3B, the treatment portion 26 includes a pair of holding mem-
bers 52, 54, that is. the first holding member (first jaw) 52 and
the second holding member (second jaw) 54.

[0105] The first and second holding members 52, 54 shown
in FIGS. 3A and 3B each have suitably insulating properties
as a whole. As shown in FIGS. 4A to 4C, the first holding
member 52 integrally includes a first holding member main
body (hereinafter, referred to mainly as a main body) 62 and
a base 64 provided in the proximal end of the main body 62.
The main body 62 is a portion which holds body tissues 1.1,
L2 shown in FIG. 5B in collaboration with a main body 72
described later of the second holding member 54 and has a
holding surface (edge) 62a. The base 64 is a portion coupled
to the tip of the shaft 24. The main body 62 and the base 64 of
the first holding member 52 are disposed coaxially. Then, a
step 66 is formed between the main body 62 and the base 64.
[0106] The second holding member 54 integrally includes,
though not illustrated in detail like the first holding member
52 shown in FIGS. 4A to 4C, a second holding member body
(hereinafter, referred to mainly as a main body) 72 and a base
74 provided in the proximal end of the main body 72. The
main body 72 is a portion that holds the body tissues 1.1, 1.2
in collaboration with the main body 62 of the first holding
member 52 and has a holding surface (edge) 72a. The base 74
is a portion coupled to the tip of the shaft 24. The main body
72 and the base 74 of the second holding member 54 are
disposed coaxially. Then, a step 76 is formed between the
main body 72 and the base 74.

[0107] In the present embodiment and embodiments
described below, the main body 62 of the first holding mem-
ber 52 and the main body 72 of the second holding member 54
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have the same shape. Though the base 74 of the second
holding member 54 is different from the base 64 of the first
holding member 52 in that the base 74 of the second holding
member 54 is formed, as will be described later, so as to be
pivotally supported by the pipe 42 of the shaft 24, the base 64
of the first holding member 52 and the base 74 of the second
holding member 54 have the same structure in other respects
and thus, the description thereof is omitted when appropriate.
[0108] Asshown in FIG. 4C, an exterior surface of the main
body 62 of the first holding member 52 is formed as a smooth
curved surface. Though not shown, the exterior surface of the
base 64 of the first holding member 52 is also formed as a
smooth curved surface. In a state in which the second holding
member 54 is closed with respect to the first holding member
52, the transverse section of the treatment portion 26 is
formed in a substantially circular shape or a substantially
elliptic shape along with the transverse sections of the main
bodies 62, 72 and the bases 64, 74. In a state in which the
second holding member 54 is closed with respect to the first
holding member 52, the holding surfaces (edges) 62a, 72a of
the main bodies 62, 72 of the first and second holding mem-
bers 52, 54 are mutually opposite to each other and in contact.
Incidentally, in this state, the outside diameter of the base end
of the main bodies 62, 72 of the first and second holding
members 52, 54 is formed larger than the outside diameter of
the bases 64, 74. Then, the steps 66, 76 described above are
formed between the main bodies 62, 72 and the bases 64, 74,
respectively.

[0109] The first holding member 52 has the base 64 thereof
fixed to the tip portion of the pipe 42 of the shaft 24. On the
other hand, the second holding member 54 has the base 74
thereof rotatably supported on the tip portion of the pipe 42 of
the shaft 24 by a support pin 82 disposed in a direction
perpendicular to the axial direction of the shaft 24. The sec-
ond holding member 54 can be opened and closed with
respect to the first holding member 52 by being rotated around
the axis of the support pin 82. The second holding member 54
is energized by, for example, an elastic member 84 such as a
plate spring so as to be opened with respect to the first holding
member 52.

[0110] The first and second holding members 52, 54 are
formed in a closed state of the second holding member 54
with respect to the first holding member 52 in such a way that
an outer circumferential surface in a substantially circular
shape or a substantially elliptic shape together with the bases
64, 74 thereof is substantially flush with the outer circumfer-
ential surface of the tip portion of the pipe 42 or slightly
larger. Thus, the sheath 44 can be slid with respect to the pipe
42 50 as to cover the bases 64, 74 of the first and second
holding members 52, 54 with the tip of the sheath 44.
[0111] In this state, as shown in FIG. 3A, the second hold-
ing member 54 is closed with respect to the first holding
member 52 against an energizing force of the elastic member
84. On the other hand, if the sheath 44 is slid to the proximal
end side of the pipe 42 from the state in which the bases 64, 74
of the first and second holding members 52, 54 are covered
with the tip of the sheath 44, as shown in FIG. 3B, the second
holding member 54 is opened with respect to the first holding
member 52 due to an energizing force of the elastic member
84.

[0112] The plate-like high-frequency electrodes (joiring
members) 92, 94 are disposed as an output member and an
energy discharge portion inside the holding surfaces (edges)
62a, 72a of the main bodies 62, 72 of the first and second
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holding members 52, 54. These high-frequency electrodes
92, 94 are electrically connected to the tip of the electrical
connection lines 28a, 286 via connectors 96a, 965. Then,
these electrical connection lines 28a, 285 are connected to a
high-frequency energy output portion 104 described later of
the energy source 14. Thus, thebody tissues L1, .2 are heated
and denatured by passing power through the body tissues 1.1,
L2 held between the high-frequency electrodes 92, 94 to
generate Joule heat in the body tissues L1, 1.2.

[0113] These high-frequency electrodes 92,94 can be used,
in addition to treatment of the body tissues L1, L2 by high-
frequency energy, as a sensor to measure an impedance 7. (see
FIG. 5) between the body tissues L1, [.2 or a phase 0 (see FIG.
8). The high-frequency electrodes 92, 94 can transmit/receive
a signal to/from a detector 106 described later of the energy
source 14 through, for example, the electrical connection
lines 28a, 28b. It is assumed here that the impedance 7 is
measured by the detector 106.

[0114] Asshown in FIG. 2, the energy source 14 includes a
first controller (energy control unit) 102, the high-frequency
energy output portion (first high-frequency energy output
unit) 104, the detector 106, a display unit 108, and a speaker
110. The high-frequency energy output portion 104, the
detector 106, the display unit 108, and the speaker 110 are
connected to the first controller 102 so that the high-fre-
quency energy output portion 104, the detector 106, the dis-
play unit 108, and the speaker 110 are controlled by the first
controller 102.

[0115] The high-frequency energy output portion 104 gen-
erates energy and supplies the energy to the high-frequency
electrodes 92, 94 via the electrical connection lines 284, 285.
Incidentally, the high-frequency energy output portion 104
also functions as an energy output portion that supplies
energy to heaters 222, 232 (see FIGS. 10A and 10B) that will
be described in the second modification.

[0116] The detector 106 detects measurement results
obtained by the high-frequency electrodes 92, 94 holding the
body tissues L1, L2 through the electrical connection lines
28a, 28bto calculate the impedance 7. The display unit 108 is
aunit in which various settings are made such as the setting of
a threshold 71 of the impedance Z while a setting is checked
through the display. The speaker 110 has a sound source (not
shown) and produces a sound when a treatment is finished or
a problem arises. The sound used to tell the end of treatment
and the sound used to tell an occurrence of problem have
different tones. The speaker 110 can also produce a distinct
sound during treatments, for example, a sound to tell the end
of the first step of the treatment and a sound to tell the end of
the second step of the treatment.

[0117] Thefootswitch 16 is connectedtothe first controller
102 of the energy source 14. Thus, if the foot switch 16 is
operated, the energy source 14 works.

[0118] If the foot switch 16 is changed to ON (a pedal not
shown is pressed), a treatment by the energy treatment device
12 is carried out and if the foot switch 16 is changed to OFF
(the pedal is released), the treatment stops. The display unit
108 functions as a setting unit (controller) when an output
quantity (the output quantity itself or what kind of treatment
to adopt (treatment for the purpose of joining the body tissues
L1, L2, treatment for the purpose of sealing openings of the
body tissues or the like)) of the high-frequency energy output
portion 104 or output timing of energy is controlled by the
first controller 102. It is needless to say that the display unit
108 has a display function to display what is set.
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[0119] The detector 106 can detect (calculate) the imped-
ance 7 of the body tissues L1, 1.2 between the first and second
high-frequency electrodes 92, 94 through the first and second
high-frequency electrodes 92, 94 that output high-frequency
energy. That is, the detector 106 and the first and second
high-frequency electrodes 92, 94 have a sensor function to
measure the impedance Z of the body tissues L1, 1.2 between
the first and second high-frequency electrodes 92, 94.
[0120] Inthe present embodiment, a conjugation assistance
member 262 shown in FIGS. 6A and 6B is disposed between
the body tissues L1, [.2 to be joined. The conjugation assis-
tance member 262 is a substance (conjugation adjunct)
capable of preventing fluid from invading into a body tissue
L rand is formed in amesh (see FIG. 6A) shape, porous shape
(see FIG. 6B) or other shapes. The substance capable of
preventing fluid from invading into the body tissue L, is
preferably a bioabsorbable material absorbed after being
invaded into body tissues when applied to the body tissues.
The conjugation assistance member 262 has a mesh or porous
shape in order to be able to pass a current between the elec-
trodes 92, 94 by bringing the body tissues L1, L2 to be joined
into contact. The conjugation assistance member 262 in a
non-porous shape can be used similarly by forming a hole by
an appropriate portion.

[0121] The substance (join condition sustainment assis-
tance portion 262) which prevents fluid from invading the
body tissue L, contains a compound. The compound is the
substance which is configured to coat or join the body tissues
L1, L2 by a physical action, a chemical action, or both
actions. The compound preferably contains at least one of
protein, glucide, polymer, and hardener. The protein suitably
contains at least one of fibrin, albumin, collagen, and gelatin.
The glucide suitably contains at least one of starch, hyalu-
ronic acid, and chitosan. The polymer is suitably polyethyl-
ene glycol, polyglycolic acid, polylactic acid, or polycapro-
lactam. The hardener is suitably an acrylate derivative,
aldehyde derivative, succinimide derivative, or isocyanate
derivative. That is, for example, an organic adhesive, inor-
ganic adhesive, bonding biomaterial, crosslinking agent, and
monomer/polymer resins can be cited as a substance (joining
adjunct) to prevent fluid from penetrating body tissues. Fur-
ther, for example, the join condition sustainment assistance
portion 262 may contain an antibiotic, growth promoter and
the like.

[0122] Table 1 shows main components of eight auxiliary
joining members used for experiments to join the body tissues
L1, L2 described below and corresponding types of the aux-
iliary joining members. It is needless to say that main com-
ponents and types of the auxiliary joining members are not
limited to the main components and types shown in Table 1.

TABLE 1

Main components and types of the auxiliary joining
members used for experiments to join body tissues

No. Main component Type
(1) Cyanoacrylate monomer Cyanoacrylate
adhesive
(2) Fibrinogen Fibrin adhesive
Thrombin
(3) Glutaraldehyde (crosslinking agent) Aldehyde adhesive

Albumin (main agent)

(4) Formaldehyde (crosslinking agent)
Glutaraldehyde (crosslinking agent)
Gelatin (main agent)
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TABLE 1-continued

Main components and types of the auxiliary joining
members used for experiments fo join body tissues

No. Main component Type

(5) Organic succinimide (crosslinking agent)  Succinimide adhesive
Albumin (main agent)

(6) PEG succinimide (crosslinking agent)
Albumin (main agent)

(7) Polyglycolic acid

(8) Polycaprolactam

Biodegrative polymer
Biodegrative polymer

[0123] Then, when heated to an appropriate temperature,
the heated portion of the conjugation assistance member 262
is melted and components of the conjugation adjunct spread
to the surface of body tissues and invade and are cured while
spread on the surface of body tissues and invaded when
cooled. When the conjugation assistance member 262 is
cured, the action of preventing fluid from invading to contact
surfaces described later or the like from outside body tissues
is achieved.

[0124] FIG. 5 shows a relationship between an energy sup-
ply time t of the body tissues L1, L2 between the high-
frequency electrodes 92, 94 and the impedance Z between the
body tissues L1, L.2 when desired energy is supplied from the
high-frequency energy output portion 104 to the high-fre-
quency electrodes 92, 94 and high-frequency treatment of the
body tissues 1.1, L2 is carried out. FIG. 7 shows an example
of the control flow of the surgical treatment device 12 by the
high-frequency energy output portion 104.

[0125] Next, the action of the medical treatment system
according to the present embodiment will be described.

[0126] The operator operates the display unit 108 of the
energy source 14 in advance to set output conditions for the
medical treatment system 10 (step S11). The operator checks
the output (set power Pset [W]) from the high-frequency
energy output portion 104, the threshold 71 [Q] of the imped-
ance Z by the detector 106, a maximum energy supply time t1
[sec] and the like through the display unit 108. If the output
from the high-frequency energy output portion 104 or the
threshold 71 of the impedance Z by the detector 106 should
be set to a different value, the operator sets the value as
desired and checks the value through the display unit 108.

[0127] As shown in FIG. 3A, the treatment portion 26 and
the shaft 24 of the surgical treatment device 12 are inserted
into the abdominal cavity through, for example, the abdomi-
nal wall in the state in which the second holding member 54
is closed to the first holding member 52. The treatment por-
tion 26 of the surgical treatment device 12 is opposed to the
body tissues L1, 1.2 to be treated (to be held). Then, the
conjugation assistance member 262 is disposed between the
body tissues L1, L2 by using, for example, forceps.

[0128] The operator operates the treatment portion open-
ing/closing knob 32 of the handle 22 to hold the body tissues
L1, L2 to be treated by the first holding member 52 and the
second holding member 54. With this operation, the sheath 44
is moved to the side of the proximal end of the shaft 24 with
respect to the pipe 42. The space between the bases 64, 74 can
no longer be sustained in a cylindrical shape due to the ener-
gizing force of the elastic member 84 and the second holding
member 54 is opened with respect to the first holding member
52.
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[0129] The body tissues L1, L2 to be joined (to be treated)
are arranged between the high-frequency electrodes 92, 94 of
the first and second holding members 52, 54. The treatment
portion opening/closing knob 32 of the handle 22 is operated
in this state. In this case, the sheath 44 is moved to the distal
side of the shaft 24 with respect to the pipe 42. The space
between the bases 64, 74 is closed by the sheath 44 against the
energizing force of the elastic member 84 and to make it into
acylindrical shape. Thus, the main body 62 of the first holding
member 52 formed integrally with the base 64 and the main
body 72 of the second holding member 54 formed integrally
with the base 74 are closed. That is, the second holding
member 54 is closed with respect to the first holding member
52. In this manner, the body tissues L1, L2 to be joined are
held between the first holding member 52 and the second
holding member 54.

[0130] Since the auxiliary joining member 262 is disposed
between the body tissues [.1, L2, the auxiliary joining mem-
ber 262 is held between the body tissues L1, L2 by holding the
body tissues L1, [.2 by the first and second holding members
52,54.

[0131] At this point, the body tissue L1 to be treated is in
contact with the high-frequency electrode 92 of the first hold-
ing member 52 and the body tissue [.2 to be treated is in
contact with the high-frequency electrode 94 of the second
holding member 54. Peripheral tissues of the body tissues 1,
L2 to be joined are in close contact with both contact surfaces
opposite to the holding surface (edge) 62a of the main body
62 of the first holding member 52 and the holding surface
(edge) 72a ofthe main body 72 of the second holding member
54. A contact surface C1 of the body tissue L1 is in contact
with a contact surface C2 of the body tissue 1.2 in such a
manner that pressure is applied to each other.

[0132] Thus, the operator operates the pedal of the foot
switch 16 while the body tissues [.1, .2 are held between the
first holding member 52 and the second holding member 54.
A signal is input into the first controller 102 from the foot
switch 16 and the first controller 102 of the energy source 14
determines whether the switch 16 is changed to ON by press-
ing the pedal thereof through the operation of the operator
(512).

[0133] Ifthe first controller 102 determines that the switch
16 is changed to ON by pressing the pedal thereof, a signal is
input into the high-frequency energy output portion 104 from
the first controller 102. The high-frequency energy output
portion 104 generates energy and supplies the energy to the
body tissues L1, 1.2 between the high-frequency electrodes
92, 94 through the electrical connection lines 28a,285 (S13).
At this point, the high-frequency energy output portion 104
supplies the set power Pset [W] set in advance through the
display unit 108, for example, power of about 20 [W] to 80
[W] to between the high-frequency electrode 92 of the first
holding member 52 and the high-frequency electrode 94 of
the second holding member 54.

[0134] Thus, the high-frequency energy output portion 104
passes a high-frequency current to the body tissues L1, 1.2 to
be joined between the high-frequency electrode 92 of the first
holding member 52 and the high-frequency electrode 94 of
the second holding member 54. The auxiliary joining member
262 is formed in a mesh shape (FIG. 6A) or porous state (FIG.
6B) and thus, portions of contact surfaces C1, C2 of the body
tissues L1, 1.2 are mutually in contact. That is, the high-
frequency energy output portion 104 applies high-frequency
energy to the body tissues L1, L2 held between the high-
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frequency electrodes 92, 94. Thus, the body tissues L1, 1.2 are
heated by generating Joule heat in the body tissues L1, L2
held between the high-frequency electrodes 92, 94. Cell
membranes inside the body tissues L1, L2 held between the
high-frequency electrodes 92, 94 are destroyed by the action
of Joule heat to release substances inside the cell membrane
so that the substances are equalized with components outside
the cell membrane including collagen. Since a high-fre-
quency current is being passed to the body tissues [1, .2
between the high-frequency electrodes 92, 94, further Joule
heat is acted on the equalized body tissues L1, L.2 to conju-
gate, for example, the contact surfaces C1, C2 of the body
tissues L1, 1.2 or layers of tissues. Therefore, if a high-fre-
quency current is passed to the body tissues L1, L2 between
the high-frequency electrodes 92, 94, the body tissues L1, 1.2
are heated and so the inside of the body tissues L1, L2 is
denatured (the body tissues L1, 1.2 are burned) while the body
tissues L1, .2 are dehydrated, generating a joined portion C
after the contact surfaces C1, C2 are brought into close con-
tact. In this manner, the two body tissues L1, L2 are joined to
form the body tissue L, having the joined portion C.

[0135] Then, the conjugation assistance member 262 is
melted by the body tissues L1, .2 being heated, leading to the
same condition as the substance capable of preventing fluid
from invading into the body tissue L, being applied to the
whole contact surfaces C1, C2. Further, the substance capable
of preventing fluid from invading into the body tissue L,
invading from the contact surfaces C1, C2 toward an exterior
surface Sc in contact with the high-frequency electrodes 92,
94. Thus, the substance capable of preventing fluid from
invading into the body tissue L, infiltrates not only to the
contact surfaces of the body tissues L1, L2, but also to tissues
surrounding the contact surfaces. Therefore, the joined por-
tion C of the body tissues L1, 1.2 can be formed in a wider
range, as well as the contact surfaces C1, C2. That is, the
joined portion C includes, in addition to the joined surfaces,
surrounding tissues thereof. The substance capable of pre-
venting fluid from infiltrating into the body tissue L, 1s cured
while invaded in the body tissue L.

[0136] With an increasing level of denaturation of the body
tissues L1, L2, a fluid (for example, a liquid (blood) and/or a
gas (vapor)) is released from the body tissues 1.1, L.2. In this
case, the holding surfaces 62a, 72a of the main bodies 62, 72
of the first and second holding members 52, 54 have higher
adhesiveness to the body tissues L1, L2 than the high-fre-
quency electrodes 92, 94. Thus, the holding surfaces 624, 72a
function as a barrier portion (dam) that inhibits a fluid from
the body tissues L1, L.2 from escaping to the outside of the
first holding member 52 and the second holding member 54.
That is, a thermal spread can be prevented from being gener-
ated in body tissues other than the body tissues L1, L.2 to be
treated and joined.

[0137] Inthis case, the high-frequency electrodes 92, 94 of
the first and second holding members 52, 54 have a sensor
function and thus transmit information (impedance Z) about
between the held body tissues L1, L2 to the detector 106
through the electrical connection lines 28a, 28b. As shown in
FIG. 5A, an initial value 70 of the impedance 7 when treat-
ment is started (when the supply of high-frequency energy to
between the body tissues L1, .2 is started) is, for example,
about 50 [€2] to 60 [2]. As the body tissues L1, L2 are
increasingly burned by the high-frequency current flowing
into the body tissues L1, 1.2, the impedance Z drops to Zmin
(for example, about 10 [Q2]) and then gradually rises.
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[0138] The first controller 102 controls the detector 106 so
that information about the body tissues L1, L2 between the
high-frequency electrodes 92, 94 is calculated at equal time
intervals (for example, a few milliseconds). The first control-
ler 102 determines whether the impedance 7 during high-
frequency energy output operated based on a signal from the
detector 106 is equal to or more than the threshold Z1 (here,
as shown in FIG. 5, about 1000 [€2]) set (S11) in advance
through the display unit 108 (S14). It is, needless to say, that
the threshold 71 of the impedance Z can appropriately be set.
[0139] The threshold 71 is preferably, for example, larger
than the initial value 70 and in a position where the rate of rise
the impedance 7 value slows down (see FIG. 5). If it is
determined that the impedance 7, has reached the threshold
71 or is larger than the threshold 71, a signal is transmitted
from the first controller 102 to the high-frequency energy
output portion 104. Then, the output from the high-frequency
energy output portion 104 to the high-frequency electrodes
92, 94 of the first and second holding members 52,54 is made
to stop (S15).

[0140] On the other hand, if the impedance Z has not
reached the threshold 71, energy output will continue. If the
impedance Z between the body tissues L1, .2 is determined
to be smaller than the threshold 71, high-frequency energy
will continue to be given to the body tissues L1, L2 held
between the high-frequency electrodes 92, 94 of the first and
second holding members 52, 54. Then, if the threshold 71
between the body tissues 1.1, 1.2 reaches the threshold Z1 or
a predetermined time t passes after starting to supply energy
from the high-frequency energy output portion 104, thereaf-
ter the high-frequency energy output portion 104 is made to
stop energy output. At this point, collagens are joined on the
joined surfaces of the joined portion C of the body tissues L1,
L2 due to treatment of the body tissues L1, L2 by high-
frequency energy and also the joined surfaces are joined by
the substance capable of preventing fluid from infiltrating into
the body tissue L.

[0141] The pedal of the foot switch 16 is kept pressed. The
body tissue L, also maintains a state of being held by the
holding members 52, 54.

[0142] A buzz sound or the like is issued from the speaker
110 to tell the end of the treatment (treatment to join body
tissues and treatment to prevent fluid from infiltrating to the
joined contact surfaces C1, C2) when a predetermined time
(for example, a few seconds) passes after the output from the
high-frequency energy output portion 104 to the high-fre-
quency electrodes 92, 94 of the first and second holding
members 52, 54 is stopped (816). Then, the physician or the
like recognizes the end of treatment based on the sound from
the speaker 110 orthe display by the display unit 108 and then
releases pressing of the pedal by removing a foot from the
pedal of the foot switch 16.

[0143] The treatment continues from “Start” to “End”
shown in FIG. 6 while the pedal of the foot switch 16 is kept
pressed, but if the pedal is released at some point between
“Start” and “End”, the first controller 102 forces the treatment
to stop when pressing of the pedal is released. That is, if the
supply of high-frequency energy should be stopped in mid-
stream or the supply of adhesive should be stopped in mid-
stream, pressing of the pedal of the foot switch 16 is released
by removing a foot from the pedal before a sound such as a
buzzer is emitted from the speaker 110. When pressing of the
pedal is released, the first controller 102 forces to stop the
output of energy from the high-frequency energy output por-
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tion 104 to electrodes 92, 94 if the energy is output from the
high-frequency energy output portion 104. When the hose
18a is opened, the second controller 132 forces to stop supply
of a fluid by causing the flow rate adjustment mechanism 134
to operate 1o close the hose 18a.

[0144] The physician recognizes the buzz sound from the
speaker 110 and then operates the treatment portion opening/
closing knob 32 to release the body tissue L. At this point, the
contact surfaces C1, C2 of the body tissues are joined to form
the joined portion C.

[0145] According to the present embodiment, as described
above, the following effect is achieved.

[0146] Close contact of the contact surfaces C1, C2 of the
body tissues L1, .2 can be made more reliable by treating the
body tissues L1, L2 for conjugation while measuring the
impedance Z of the body tissues L1, L.2. Also by disposing the
conjugation assistance member 262 between the body tissues
L1, 1.2 to join the body tissues L1, [2, the contact surfaces
C1, C2 canbe joined by, in addition to a bonding force of the
body tissues L1, [.2 obtained when high-frequency energy is
used, a substance like an adhesive and thus, a large bonding
force can be obtained. Because the substance like an adhesive
is a substance capable of preventing fluid from invading into
the body tissue L, fluid can be prevented from invading to
contact surfaces of the body tissues L1, L.2 and thus a large
bonding force can be maintained for a long time.

[0147] The above embodiment is described as an example
of using the impedance Z (see FIG. 5) as living body infor-
mation detected by the detector 106, but it is also preferable to
use the amount of change of the phase (phase difference A0)
(see FIG. 8) as living body information. A case when the
phase difference A0 is used will be described below as a first
modification of the first embodiment with reference to FIGS.
8and9.

[0148] As shown in FIG. 9, the detector 106 includes a
voltage detector 142, a current detector 144, and a phase
detector 146. The phase detector 146 is connected to the first
controller 102. The voltage detector 142 and the current
detector 144 are connected to the energy treatment device 12
(high-frequency electrodes 92, 94) and also connected to the
phase detector 146. This is not limited to the first embodiment
and applies to other embodiments described later.

[0149] If the high-frequency energy output portion 104 is
caused to generate a high-frequency voltage, a high-fre-
quency current having a predetermined frequency and peak
value based on the high-frequency voltage of the high-fre-
quency energy output portion 104 is output to the surgical
treatment device 12 via the current detector 144. The voltage
detector 142 detects the peak value of the high-frequency
voltage through the high-frequency energy output portion
104 and outputs the detected peak value to the phase detector
146 as output voltage value information. The current detector
144 detects the peak value of the high-frequency current
generated based on the high-frequency voltage through the
high-frequency energy output portion 104 and outputs the
detected peak value to the phase detector 146 as output cut-
rent value information.

[0150] After detecting the phase of the high-frequency
voltage output through the high-frequency energy output por-
tion 104 based on output voltage value information output
from the voltage detector 142, the phase detector 146 outputs
the detected phase to the first controller 102 as output voltage
phase information along with output voltage value informa-
tion. Also after detecting the phase of the high-frequency
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current through the high-frequency energy output portion 104
based on output current value information output from the
current detector 144, the phase detector 146 outputs the
detected phase to the first controller 102 as output current
phase information along with output current value informa-
tion.

[0151] Based on output voltage value information, output
voltage phase information, output current value information,
and output current phase information output from the phase
detector 146, the first controller 102 calculates the phase
difference A of the high-frequency voltage and high-fre-
quency current output through the high-frequency energy
output portion 104.

[0152] The first controller 102 controls the high-frequency
energy output portion 104 to change the output state of the
high-frequency current and high-frequency voltage to the ON
state or OFF state based on an instruction signal output in
accordance with an operation of the pedal of the foot switch
16 and the calculated phase difference AO.

[0153] As shown in FIG. 8, the phase difference A6 of the
high-frequency current or high-frequency voltage output
through the high-frequency energy output portion 104 is 0° or
substantially 0° in the initial stage of treatment on the body
tissue L. Incidentally, the value of the phase difference A8 is
set to 90° or a value close thereto through the display unit 108.
[0154] As the pedal of the foot switch 16 1s pressed unin-
terruptedly and treatment of the body tissues L1, L2 held
between the high-frequency electrodes 92, 94 of the first and
second holding members 52, 54 proceeds, the body tissues
[1,1.2 are dehydrated followed by being cauterized or coagu-
lated. If the treatment proceeds in this manner, the phase
difference A8 of the high-frequency current or high-fre-
quency voltage output through the high-frequency energy
output portion 104 increases from the state of 0° or substan-
tially 0°, for example, after a suitable time t1.

[0155] Then, if treatment of a desired region proceeds by
the pedal of the foot switch 16 being further pressed uninter-
ruptedly, the value of the phase difference ABcalculated by the
first controller 102 takes a fixed value near 90° shown in FIG.
8, for example, after the time t1.

[0156] In this modification, the first controller 102 is not
limited to the above control exercised when detecting that the
phase difference A8 has become a fixed value near 90° and
may be, for example, the above control exercised when
detecting that the phase difference A8 has become a fixed
predetermined value greater than 45° and equal to or less than
90°,

[0157] Energy input into the body tissues L1, L2 may be
switched by combining the change of the impedance 7 and
the change of the phase 8. That is, it is also preferable to
appropriately set by the display unit 108 and use the change of
the impedance 7 and the change of the phase 0 such as a value
which is the earlier or the later of reaching a threshold.
[0158] Next, an example of using the heaters 222, 232,
instead of the electrodes 92, 94, will be described as a second
modification of the first embodiment by using FIGS. 10A to
14. That is, it is assumed that the electrodes 92, 94 shown in
FIGS. 3Ato 4C are replaced by the heaters 222, 232 shown in
FIGS. 10A and 10B.

[0159] As shown in FIGS. 10A and 10B, a plate-like heater
(energy output portion) 222 is disposed on a main body 62 of
a first holding member 52. The heater 222 is enclosed with a
holding surface 62a of the main body 62. Though not shown,
a plate-like heater (energy output portion) 232 is disposed on
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a main body 72 of a second holding member 54. The heater
232 is enclosed with a holding surface 72a of the main body
72.

[0160] As shown in FIG. 11A, a coating member (sheet-
shaped member) 224 (see FIG. 11B) whose transverse section
is formed in a C shape in advance is disposed on the outer
circumference of the main body 62 of the first holding mem-
ber 52.

[0161] As shown in FIGS. 12A to 12C, a portion of the
coating member 224 in contact with the heater 222 has vari-
ous shapes like non-porous sheet, mesh, and porous shapes.
The coating member 224 is formed in the same manner as the
above conjugation assistance member 262 and a heated por-
tion thereof is melted when heated to an appropriate tempera-
ture and components of the conjugation adjunct spread to the
surface of body tissues and invade and are cured while spread
on the surface of body tissues and invaded when cooled.
When cured, the action of preventing fluid from infiltrating to
contact surfaces described later or the like from outside body
tissues is achieved.

[0162] Incidentally, the coating member 224 is suitably
expandable at least in the circumferential direction (width
direction perpendicular to the longitudinal direction of the
main body 62 of the first holding member 52) before heating
(for example, the nonporous sheet-shaped, mesh-shaped, or
porous state). Then, when the coating member 224 is dis-
posed on the main body 62 of the first holding member 52, the
coating member 224 can be brought into close contact with
the holding surface 62a of the main body 62 of the first
holding member 52 and an exterior surface of the main body
62 separated from the second holding member 54.

[0163] The coating members (a join condition sustainment
assistance portion) 224, 234 will be disposed between body
tissues [.1, .2 and the heaters 222, 232 when the body tissues
L1, L2 are held by the main bodies 62, 72 of the first and
second holding members 52, 54 and thus the coating mem-
bers (a conjugation sustainment assistance portion) 224, 234
are pressed toward the heaters 222, 232 by the body tissues
L1, L2. Therefore, when the body tissues L1, L.2 are held by
the first and second holding members 52, 54, the coating
members 224, 234 are in contact with the heaters 222, 232.
[0164] Ends of the coating member 224 disposed on the
first holding member 52 may be opposite to each other in
positions of the main body 62 of the first holding member 52
separated from the main body 72 of the second holding mem-
ber 54 or partially overlapped. The heater 232 and the coating
member 234 are also disposed on the second holding member
54.Insucha case, the heater 232 and the coating member 234
are suitably disposed on the same manner as in the first
holding member 52.

[0165] Next, the action of a medical treatment system 10
according to the present embodiment will be described using
FIG. 13.

[0166] First, a display unit 108 is operated to make various
settings. For example, the maximum temperature of the heat-
ers 222, 232, the output time of energy from ahigh-frequency
energy output portion 104 to the heaters 222,232, a threshold
T1 of the end temperature of treatment of body tissues (here,
the surface temperature of the body tissues L1, [.2) are set
(S21).

[0167] Then, the body tissues L1, L2 are held by the main
bodies 62, 72 of the first and second holding members 52, 54
while the coating members 224, 234 are wound around the
main bodies 62, 72 of the first and second holding members
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52,54, respectively. That is, the coating member 224 disposed
on the first holding member 52 comes into contact with the
surface of the body tissue L1 on the opposite side of the
contact surface C1 coming into contact with the body tissue
L.2. The coating member 234 disposed on the second holding
member 54 comes into contact with the surface of the body
tissue 1.2 on the opposite side of the contact surface C2
coming into contact with the body tissue L1.

[0168] At this point, the conjugation assistance member
262 in a mesh, porous, or non-porous sheet shape is disposed
between the body tissues L1, [.2.

[0169] If the pedal of the foot switch 16 is pressed in this
state (S22), energy is transmitted from the high-frequency
energy output portion 104 to the heaters 222, 232 (S23) and
the temperature of the heaters 222, 232 gradually rises (elec-
tric energy is converted into thermal energy). Then, a portion
of the coating members 224, 234 in contact with the heaters
222, 232 melts due to thermal energy of the heaters 222, 232
and a fluid invasion prevention material to the body tissue L,
1s applied to the exterior surface of the body tissues L1, .2.
Also with the rise in temperature of the heaters 222, 232, heat
of the heaters 222, 232 is extended to the body tissues 1.1, .2
to add heat to the body tissues L1, L.2.

[0170] Then, after an impedance Z is measured, a surface
temperature T of the body tissues L1, [.2 is measured or a
predetermined time t1 passes (S24), the supply of energy
from the high-frequency energy output portion 104 to the
heaters 222, 232 is stopped (S25). Then, a buzzer sound that
tells the end of a sequence of treatment is emitted from a
speaker 110 (S26).

[0171] The substance that prevents wet from penetrating
the body tissue L is gradually hardened by, for example,
being cooled due to stop of supply of energy. Then, the
substance that prevents fluid from penetrating the body tissue
L, is sustained in a state in which the joined body tissue L-is
coated with the substance.

[0172] Incidentally, a portion of the coating members 224,
234 that is not in contact with the heaters 222, 232 preferably
sustains the state of being disposed on the main bodies 62, 72
of the first and second holding members 52, 54. That is, the
side of the coating member 224 disposed on the first holding
member 52 separated from the holding surface 62a of the
main body 62 with respect to the second holding member 54
sustains the state being disposed on the outer circumferential
surface of the main body 62. Also, the side of the coating
member 234 disposed on the second holding member 54
separated from the holding surface 72a of the main body 72
with respect to the first holding member 52 sustains the state
being disposed on the outer circumferential surface of the
main body 72.

[0173] If the porous coating members 224, 234 shown in
FIG. 12B or the mesh-shaped coating members 224, 234
shown in FIG. 12C are used, instead of the heaters 222, 232,
high-frequency electrodes 92, 94 can be used for treatment. If
the porous coating members 224, 234 shown in FIG. 12B are
used, a portion of the high-frequency electrodes 92, 94 comes
into contact with the body tissues L1, L.2. If the mesh-shaped
coating members 224, 234 shown in FIG. 12C are used, a
portion of the high-frequency electrodes 92, 94 comes into
contact with the body tissues L1, L2. Therefore, when these
porous or mesh-shaped coating members 224, 234 are used,
any of the high-frequency electrodes 92, 94 or the heaters
222, 232 can be used.
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[0174] On the other hand, the nonporous sheet-shaped
coating members 224, 234 shown in FIG. 12A are used, the
high-frequency electrodes 92, 94 do not come into contact
with the body tissues L1, L2 and thus, in this case, it is
preferable to use the heaters 222, 232. If the high-frequency
electrodes 92, 94 can directly be brought into contact with the
body tissues L1, 1.2 by providing holes in a portion of the
nonporous sheet-shaped coating members 224, 234, as will
be described below, treatment by high-frequency energy also
becomes possible. Also, if the coating members 224, 234 are
formed as an energizing member, as will be described below,
treatment by high-frequency energy also becomes possible.
[0175] FIG. 14 shows a schematic diagram in which the
conjugation assistance member 262 is disposed on the inner
side of the body tissues L1, .2 and the outer side thereof is
coated with the coating members 224, 234. If the body tissues
L1, L2 are treated by using thermal energy or high-frequency
energy in such a state, the outer side of the joined body tissue
L, is coated with the substance capable of preventing fluid
from infiltrating into the body tissue L.

[0176] Next, a third modification of the first embodiment
will be described using FIGS. 15A to 15C.

[0177] While a case when high-frequency energy by the
electrodes 92, 94 or thermal energy of heating by the heaters
222, 232 is used for treatment is described in the above
embodiment, in the present embodiment, the first holding
member 52 of a case when thermal energy by laser light is
used for treatment will be described.

[0178] As shown in FIGS. 15A to 15C, the first holding
member 52 includes a heat exchanger plate (energy output
portion) 282, instead of a high-frequency electrode 92, dis-
posed therein. The heat exchanger plate 282 has a concave
282a formed therein. A diffuser 284 as an output member or
an energy output portion is disposed in the concave 282a of
the heat exchanger plate 282. A fiber (energy output portion)
286 is inserted into the diffuser 284. Thus, if laser light is
incident to the fiber 286, the laser light is diffused to the
outside from the diffuser 284. Energy of the laser light is
converted into thermal energy by the heat exchanger plate 282
being irradiated therewith. Thus, the heat exchanger plate 282
can be used like the heaters 232, 242, as described in the
second modification.

[0179] A fluid duct 162 shown in FIGS. 15A to 15C has an
opening 162« and thus, a substance that prevents fluid from
penetrating a body tissue L, can be applied to the outer cit-
cumferential surface ofthe body tissue L, as described below
in the second embodiment.

[0180] Instead of the fluid duct 162, an edge (holding sur-
face) 62a of a main body 62 of the first holding member 52
may be formed to carry out treatment using a coating member
224 (see FIGS. 11A and 11B) described in the second modi-
fication. That is, treatment can be carried out in the same
manner as in the above embodiments when laser light as
energy is used.

[0181] By using the heat exchanger plate 282 as, for
example, the high-frequency electrode 92, various kinds of
treatment such as suitable treatment combining thermal
energy and high-frequency energy, treatment using only ther-
mal energy, and treatment using only high-frequency energy
can be carried out.

[0182] A case when the bipolar type energy treatment
device 12 1s used is described in the first embodiment, but a
monopolar type treatment device (see FIG. 16) may also be
used in the fourth modification of the first embodiment.
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[0183] In such a case, as shown in FIG. 16, a return elec-
trode plate 150 is mounted on a patient P to be treated. The
return electrode plate 150 is connected to the energy source
14 via an electrical connection line 150qa. Further, the high-
frequency electrode 92 disposed on the first holding member
52 and the high-frequency electrode 94 disposed on the sec-
ond holding member 54 are in a state of the same electric
potential in which the electrical connection lines 284, 285 are
electrically connected. In this case, each area of the body
tissues L1, 1.2 in contact with the high-frequency electrodes
92, 94 is sufficiently smaller than the area where the return
electrode plate 150 is in contact with the living body and so a
current density is increased, but the current density in the
return electrode plate 150 depresses. Thus, while the body
tissues L1, L.2 held by the first and second holding members
52, 54 are heated by Joule heat, heating of body tissues in
contact with the return electrode plate 150 is so small to be
ignorable. Therefore, among the body tissues L1, .2, grasped
by the first and second holding members 52,54, only a portion
thereof in contact with the high-frequency electrodes 92,94 at
the same potential is heated and denatured.

[0184] Thepresent embodiment has been described by tak-
ing the linear-type energy treatment device 12 (see FIG. 1) to
treat the body tissues L1, L2 in the abdominal cavity (in the
body) through the abdominal wall as an example, but as
shown, for example, in FIG. 17, an open linear-type energy
treatment device (medical treatment device) 12a for treat-
ment by taking tissues to be treated out of the body through
the abdominal wall may also be used.

[0185] The energy treatment device 12a includes the
handle 22 and the treatment portion (holding portion) 26.
That is, in contrast to the energy treatment device 12 (see FIG.
1) for treatment through the abdominal wall, the shaft 24 is
removed. On the other hand, a member having the same
action as the shaft 24 is disposed inside the handle 22. Thus,
the energy treatment device 12a shown in FIG. 17 can be used
in the same manner as the energy treatment device 12 shown
in FIG. 1 described above.

[0186] In the present embodiment, a case when the body
tissues L1, L2 are treated by using high-frequency energy has
been described, but energy of, for example, a microwave may
also be used. In such a case, the high-frequency electrodes 92,
94 can be used as microwave electrodes.

Second Embodiment

[0187] Next, the second embodiment will be described
using FIGS. 18 to 21. The present embodiment is a modifi-
cation of the first embodiment and the same reference numer-
als are attached to the same members as those used in the first
embodiment or members achieving the same action as the
action of those in the first embodiment and a description of
such members is omitted.

[0188] As shown in FIG. 18, in the present embodiment, a
medical treatment system 10 includes the energy treatment
device 12, an energy source (control section) 14, a foot switch
(or a hand switch) 16 (see FIG. 19), and a fluid source 18.
[0189] A series of operations such as ON/OFF of the supply
of energy (high-frequency energy in the present embodiment)
from the energy source 14 to the surgical treatment device 12
and further, whether to make a fluid (conjugation adjunct)
flow described later can be switched by the pedal of the foot
switch 16 being operated (pressed/released) by an operator.
While the pedal is pressed, high-frequency energy is output
based on an appropriately set state (state in which the output
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quantity of energy, timing of energy output and the like are
controlled). When pedal pressing is released, the output of
high-frequency energy is forced to stop. In addition, a fluid of
a predetermined flow rate is made to flow while the pedal is
pressed and the flow of the fluid stops when pedal pressing is
released.

[0190] A fluid conduit 162 having insulating properties is
disposed on a main body 62 of a first holding member 52
shown in FIGS. 20A to 20C.

[0191] The fluid conduit 162 is disposed on a ring shape in
aposition close to the surface of the high-frequency electrode
92 along edges of the outer circumference of the main body
62. As shown in FIG. 20C, the transverse section of the fluid
conduit 162 is formed, for example, in a circular shape or
rectangular shape. The fluid conduit 162 preferably has an
appropriate elasticity so as to be in close contact with an
exterior surface of the body tissue L1 when the body tissues
L1, L2 are held by the first and second holding members 52,
54. The fluid conduit 162 is connected to the duct 64a of the
base 64 of the first holding member 52. Incidentally, the
high-frequency electrode 92 is disposed inside the fluid con-
duit 162.

[0192] The fluid conduit 162 includes a plurality of open-
ings (a join condition sustainment assistance portion) 162a at
suitable intervals. As shown in FIGS. 20B and 20C, these
openings 162a are directed toward the surface of the high-
frequency electrode 92 and also directed toward the center
axis of the high-frequency electrode 92. Thus, a fluid dis-
charged from the openings 1624 of the fluid conduit 162 can
be passed along the surface of the high-frequency electrode
92 toward the center axis of the high-frequency electrode 92.
[0193] Because, as shown in FIG. 20A, the openings 1624
of the fluid conduit 162 are positioned close to the surface of
the high-frequency electrode 92, a portion of the fluid conduit
162 is projected from the surface of the high-frequency elec-
trode 92. Thus, when the body tissues .1, L.2 are treated using
the high-frequency electrode 92, the fluid conduit 162 serves
as a barrier portion that prevents a fluid such as a steam from
being leaked to the outside, the fluid such as a steam being
generated from the body tissues L1, 1.2 when the body tissues
L1, L2 are treated using the high-frequency electrode 92.
[0194] Though not shown, a fluid conduit 164 having open-
ings (a conjugation sustainment assistance portion) 164a is
also disposed at edges of a main body 72 of the second
holding member 54 symmetrically with respect to the first
holding member 52. Thus, the fluid conduit 164 serves as a
barrier portion that prevents a fluid such as a steam from being
leaked to the outside, the fluid such as a steam being generated
from the body tissues L1, 1.2 when the body tissues L1, .2 are
treated using the high-frequency electrode 94. The fluid con-
duit 164 is connected to the duct 74a of the base 74 of the
second holding member 54.

[0195] The fluid source 18 includes a fluid reservoir 122
and a flow rate adjuster 124. The flow rate adjuster 124
includes a second controller (flow rate control unit) 132 and a
flow rate adjustment mechanism 134.

[0196] The fluid reservoir 122 shown in FIG. 18 is formed
from, for example, a transparent bag to store a fluid. The
proximal end of the hose 18a is removably connected to the
fluid reservoir 122. The second controller 132 of the flow rate
adjuster 124 is connected to the first controller 102 of the
energy source 14. Therefore, the second controller 132 works
by being linked to the energy source 14. The flow rate adjust-
ment mechanism 134 is formed from, for example, a pinch
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cock so as to adjust the flow rate of a fluid flowing into the
energy treatment device 12 through the hose 18a. That is, the
second controller 132 controls the flow rate of a fluid such as
a liquid supplied from the fluid reservoir 122 to the first and
second holding members 52, 54 via the hose 18a by operating
the flow rate adjustment mechanism 134.

[0197] The fluid reservoir 122 can store a substance (con-
Jugation adjunct) like, for example, an adhesive capable of
preventing fluid from invading into the body tissue L, when
applied to an exterior surface Sc of the body tissue L, treated
by high-frequency energy. The substance capable of prevent-
ing fluid from invading into the body tissue L, has been
described in the first embodiment and thus, a description
thereof is simplified. That is, while an example of using the
conjugation assistance member 262 in a mesh or porous
shape is described in the first embodiment, the present
embodiment is an example in which, in addition to the con-
Jugation assistance member 262 disposed between the body
tissues L1, L.2, a fluid such as an adhesive having a similar
function is applied to the surface of the body tissues L1, [.2
and cured.

[0198] The substance to be stored in the fluid reservoir 122
may be, in addition to liquids, for example, gel substances.
That is, the substance stored in the fluid reservoir 122 may be
any fluid that can be passed through the hose 18a. Further, for
example, a liquid or gel substance of adhesive stored in the
fluid reservoir 122 may contain an antibiotic, growth pro-
moter and the like.

[0199] If a liquid substance is stored in the fluid reservoir
122, the liquid substance can be led to the ducts 64a, 74a of
the bases 64, 74 and the channels 625, 726 of the main bodies
62, 72 of the first and second holding members 52, 54 of the
energy treatment device 12 through the hose 18a connected to
the fluid reservoir 122. If a gel substance is stored in the fluid
reservoir 122, the gel substance can be led to the duct 64a of
the base 64 and the channel 625 of the main body 62 of the
first holding member 52 of the energy treatment device 12
through the hose 184 connected to the fluid reservoir 122 by
applying, for example, pneumatic pressure or the like to the
fluid reservoir 122.

[0200] Next, the action of a medical treatment system 10
according to the present embodiment will be described using
FIG. 21.

[0201] A fluid with which the outer circumference of the
body tissue L, obtained by joining the two body tissues L1,
L2 is coated after the body tissues L1, 1.2 being joined by
treatment with high-frequency energy is stored in the fluid
reservoir 122 of'the fluid source 18. It is assumed here that the
fluid is an adhesive for the body tissue L,. Particularly, the
adhesive suitably has a fast-drying capability that dries when
exposed to, for example, the air. The hose 18a connected to
the fluid reservoir 122 is closed by the flow rate adjustment
mechanism 134 so that no adhesive normally flows from the
fluid reservoir 122 toward the energy treatment device 12.
[0202] The operator operates the display unit 108 of the
energy source 14 in advance to set output conditions for the
medical treatment system 10 (step S310). The operator
checks the output (set power Pset [W]) from the high-fre-
quency energy output portion 104, the threshold Z1 [Q] of the
impedance Z by the detector 106, a maximum energy supply
time t1 [sec] and the like through the display unit 108. If the
output from the high-frequency energy output portion 104 or
the threshold Z1 of the impedance Z by the detector 106
should be set to a different value, the operator sets the value as
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desired and checks the value through the display unit 108. The
operator also sets a flow rate V1 to be passed from the fluid
reservoir 122 to the energy treatment device 12 through the
hose 18a. Further. the operator sets a longest time t-max in
which the hose 18a is opened. That is, even if the flow rate V1
is not reached after the hose 18a is opened, the hose 18a is
automatically closed after the time t-max passes.

[0203] Then, as described in the first embodiment, the body
tissue L -having the joined portion C is formed by holding the
body tissues L1, L2 to be joined between the first holding
member 52 and the second holding member 54 to join the two
body tissues .1, 1.2 (S320 to S340).

[0204] The supply of energy from the high-frequency
energy output portion 104 to the high-frequency electrodes
92,94 is stopped by the first controller 102 (S351) and at the
same time, a signal is conveyed from the first controller 102 to
the second controller 132. The second controller 132 causes
the flow rate adjustment mechanism 134 to operate to open
the hose 18a (S352). Thus, an adhesive is supplied from the
fluid reservoir 122 to the energy treatment device 12 through
the hose 18a. That is, the adhesive is supplied from the fluid
reservoir 122 to the ducts 64a, 74a of the bases 64, 74 and the
channels 625, 725 of the main bodies 62, 72 of the first and
second holding members 52, 54 by thehose 184 through inner
portions of the handle 22 and the shaft 24. Thus, the adhesive
is oozed out from the openings 92a, 94a of the high-fre-
quency electrodes 92, 94 formed along the channels 625, 725
of the main bodies 62, 72.

[0205] The adhesive oozed out from the openings 92a, 94a
of the high-frequency electrodes 92, 94 is spread and applied
to coat the outer circumferential surface of joined body tis-
sues. That is, the adhesive is applied to the entire surface
through which the high-frequency electrodes 92, 94 and body
tissues are in contact. Then, the adhesive is gradually hard-
ened with the passage of time if, for example, exposed to the
air. The adhesive preferably has a quick-drying capability and
has waterproof when hardened. Thus, the exterior surface Sc
of the body tissue L, joined with hardening of the adhesive is
coated. Therefore, a liquid can be prevented from infiltrating
from the exterior surface Sc of the joined body tissue L, into
the joined portion C (between the contact surfaces C1, C2).
[0206] Adhesives have naturally different properties
depending on the type of adhesive and the reason why the
adhesive in the present embodiment is applied after the body
tissues L1, .2 are joined is that an adhesive for body tissues
can display an effective adhesive action when applied in as
dry a state of the body tissues L1, 1.2 as possible. That is, if an
adhesive is applied in a state in which a sufficient amount of
fluid 1s not removed, it becomes more difficult to remove fluid
from the body tissues L1, L.2 even if energy is provided, but
such a state can be prevented by applying the adhesive after
the body tissues L1, L2 are joined. In addition, if an adhesive
is applied in a state in which a sufficient amount of fluid is not
removed, the adhesive may be mixed with fluid, but such a
state can be prevented by applying the adhesive after the body
tissues L1, 1.2 are joined.

[0207] When the adhesive of a predetermined flow rate is
passed from the fluid reservoir 122 through the hose 18a
(8360) or after the hose 18a is opened for a predetermined
time, the second controller 132 causes the flow rate adjust-
ment mechanism 134 to operate again to close the hose 18a
(S370).

[0208] When a predetermined time (for example, a few
seconds) passes after the hose 18a 1s closed, a sound such as
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abuzzer from the speaker 110 is emitted to tell the completion
of treatment (conjugation treatment of body tissues and treat-
ment to prevent fluid from invading into the joined contact
surfaces C1, C2) (S380). Then, after making sure that the
treatment has completed with the sound from the speaker 110
or the display of the display unit 108, a medical doctor or the
like releases the pedal by removing his or her foot from the
pedal of the foot switch 16.

[0209] Though not shown, the fluid conduit 162 is prefer-
ably formed as a double lumen so that one (inner side) is a
duct having the openings 162¢ and the other (outer side) is a
duct that passes a gas or liquid as a refrigerant. In this case, a
portion of the body tissues L1, L2 in contact with the fluid
conduit 162 canbe cooled by circulating a refrigerant through
the other duct (duct on the outer side). Therefore, heat can be
prevented from conducting to the outer side of the holding
surfaces 62a, 72a of the first and second holding members 52,
54 through the body tissues L1, L.2 so that the body tissues L1,
L2 outside the body tissues L1, [.2 to be treated can more
reliably be prevented from being affected by heat.

[0210] Next, a first modification of the second embodiment
will be described using FIGS. 22A to 24A. The present modi-
fication is an example of directly introducing an adhesive into
between contact surfaces C1, C2 of the body tissues L1, 1.2
without using the conjugation assistance member 262.
[0211] As is shown in FIG. 22A to 22C, the main body 62
of the first holding member 52 has two rows of the flow paths
(channels) 626 preferably parallel to each other formed in a
concave shape. That is, the channel 625 of the main body 62
is open to the outer side. The tip of the channel 625 is closed.
[0212] Two rows of the ducts 64a preferably parallel to
each other are formed in the base 64. That is, the duct 64a of
the base 64 is closed to the outside excluding both ends. The
channel 625 of the main body 62 and the duct 64a of the base
64 are formed successively. The tip of the hose 18« inserted
into the shaft 24 and having pliability is connected to the end
face of the duct 64a of the base 64.

[0213] The first high-frequency electrode 92 described
above is disposed in the main body 62 of the first holding
member 52 like putting a lid. The first high-frequency elec-
trode 92 has a plurality of projections (conjugation mainte-
nance assistance portions) 202 toward the second holding
member 54 over the recess 625 of the main body 62 of the first
holding member 52. The projection 202 is formed to an
appropriate length so as to form a hole P shown in FIG. 24 in
the body tissues L1, L.2. The projection 202 does not neces-
sarily need to cut through the body tissues [1, 1.2 and the tip
(distal end with respect to the first high-frequency electrode
92) of the projection 202 is suitably positioned closer to the
second high-frequency electrode 94 than the contact surfaces
C1, C2 of the body tissues L1, L.2.

[0214] As shown in FIG. 22D, each of the projections 202
has one or a plurality of openings 204 formed therein. The
plurality of openings 204 is preferably formed. The projec-
tion 202 is communicatively connected to the recess 626 and
a fluid (conjugation adjunct) such as an adhesive can be oozed
out through the recess 625.

[0215] As shown in FIGS. 23A to 23C, a main body 72 of
the second holding member 54 and the high-frequency elec-
trode 94 have recesses (a join condition sustainment assis-
tance portion) 206 formed therein. Each of the recesses 206 is
formed so as to accommodate the projection 202 disposed on
the first holding member 52 and projecting from the high-
frequency electrode 92.
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[0216] As shown in FIGS. 22B, 22C, 23A and 23B, the
surface of the high-frequency electrodes 92, 94 is positioned
lower than edges 62a, 72a ofthe main bodies 62, 72 of the first
and second holding members 52, 54. The length of the pro-
jection 202 of the first high-frequency electrode 92 is formed
to aheight that does not come into contact with the recess 206
of the second holding member 54. Thus, the first high-fre-
quency electrode 92 and the second high-frequency electrode
94 are formed so as not to come into contact with each other
even if the projection 202 of the first high-frequency electrode
92 is disposed in the recess 206 of the second high-frequency
electrode 94.

[0217] Next, the medical treatment system 10 according to
the present embodiment is caused to operate in the same
manner as in the second embodiment to treat the body tissues
L1, L2 for conjugation.

[0218] Likein the second embodiment, the body tissues L1,
L2 to be joined are held. In this case, the projections 202 are
disposed on the high-frequency electrode 92 disposed on the
first holding member 52 and thus, the projections 202 form
the holes P by passing through the body tissues L1, 1.2 and
also are accommodated in the recesses 206 disposed on the
second holding member 54 and the high-frequency electrode
9.

[0219] In this state, the two body tissues L1, 1.2 are joined
by high-frequency energy output from the high-frequency
electrodes 92, 94 disposed on the first and second holding
members 52, 54. At this point, the projections 202 provided
on the high-frequency electrode 92 disposed on the first hold-
ing member 52 sustain a state of passing through the body
tissues L1, 1.2 (state disposed in the hole P).

[0220] In this case, the projections 202 are disposed inside
the body tissues L1, L.2 and power is passed through body
tissues between the projections 202 and the second high-
frequency electrode 94 and therefore, treatment of the body
tissues 1.1, 1.2 using high-frequency energy can be carried out
efficiently.

[0221] After animpedance Z reaches a threshold 71, a flow
rate adjustment mechanism 134 is released to allow an adhe-
sive to flow from a fluid reservoir 122 through a hose 18a. In
this case, a duct 64a is provided in a base 64 of the first
holding member 52 and the recess 625 is provided in the main
body 62 and thus, an adhesive is oozed out from the openings
204 of the projections 202. In this case, the projections 202
are disposed in the holes P by passing through the joined body
tissue L and thus, a portion of the adhesive oozed out from
the openings 204 is applied to the joined portion C of the body
tissue L,. A portion of the adhesive penetrates directly
through the joint surface of the joined portion C. The adhesive
has, in addition to the adhesive action, the coating action and
thus, fluid can be prevented from infiltrating into the joined
portion C and also the joined state can be sustained.

[0222] Whena sequence of the treatment ofthe conjugation
of the body tissues L1, L.2 by high-frequency energy and the
application of the adhesive to the joined portion C is com-
pleted, a sound such as a buzzer sound is emitted from a
speaker 110 to let the medical doctor know completion of the
treatment.

[0223] According to the present embodiment, as described
above, the following effect is achieved.

[0224] Because Joule heat can be generated not only in the
body tissues L1, 1.2 between the high-frequency electrodes
92, 94, but also in the body tissues L1, L2 between the
projections 202 passing through the body tissues L1, L2 and
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the high-frequency electrode 94 and thus, it can be made
easier for energy to penetrate the body tissues L1, L.2 even if
the body tissues L1, .2 are thick (if it is difficult for high-
frequency energy to penetrate the body tissues L1, L2).
[0225] Because a fluid such as an adhesive can directly be
supplied into the joined body tissue L, such as the joined
portion C of the body tissues L1, L2 to be joined for invasion
by the projections 202 provided on the high-frequency elec-
trode 92, the conjugation of the joined portion C can be made
more reliable and also the coating action of the adhesive can
be extended to the neighborhood of the joined portion C
including the joint surface.

[0226] Inthe present embodiment, a case when the holes P
are formed in the body tissues L1, [.2 by the projections 202
of the first holding member 52 when body tissues are held by
the first and second holding members 52, 54 has been
described. However, when the body tissues L1, 1.2 are held by
the first and second holding members 52, 54, the holes P do
not necessarily need to be formed by the projections 202. That
is, when the body tissues L1, L2 are held by the first and
second holding members 52, 54, the projections 202 of the
first holding member 52 may be provided in such a way that
the body tissue L2 is pressed against the recesses 206 of the
second holding member 54. Also in this case, with the supply
of high-frequency energy to the body tissues L1, L.2 between
the first and second high-frequency electrodes 92, 94, the
holes P will be formed in the body tissues L1, L.2, that is, the
projections 202 will be disposed in the holes P.

[0227] The projections 202 of the high-frequency electrode
92 of the first holding member 52 may be formed as a different
body such as a hardening resin material having insulating
properties. In this case, the projections 202 are permitted to
come into contact with the high-frequency electrode 94 of the
second holding member 54.

[0228] The discharge of the adhesive from the opening 204
of the projection 202 is not limited to after dehydration (after
conjugation) of the body tissues L1, L2 and the adhesive may
be applied to between the joined surfaces C1, C2 of the body
tissues L1, L.2 before dehydration (before conjugation).
[0229] A sequence of treatment of a case when the adhesive
is applied to between the joined surfaces C1, C2 of the body
tissues L1, L.2 before dehydration (before conjugation) will
briefly be described below using FIG. 24A.

[0230] The operator operates the display unit 108 of the
energy source 14 in advance to set output conditions of the
medical treatment system 10 (step S310). Here, the output
(set power Pset [W]) from the high-frequency energy output
portion 104, the threshold Z1 [Q] of the impedance Z of the
detector 106, an energy maximum supply time t1 [sec], and
further a T1 [sec] till infiltration of the adhesive in the body
tissues L1, L2 after the hose 18a s closed are checked viathe
display unit 108.

[0231] Then, the body tissues L1, L2 to be joined are held
between the first holding member 52 and the second holding
member 54 and the foot switch 16 is changed to ON (8320).
[0232] Then, the hose 18a is released (S321) and an adhe-
sive is applied to between the joint surfaces C1, C2 of the
body tissues L1, 1.2 through the opening 204 of the projection
202. When a predetermined discharge of adhesive flows
through the hose 18a (5322), the hose 18« is closed (8323).
Then, the invasion of the adhesive into the body tissues L1, .2
from the joint surfaces C1, C2 is awaited. That is, when the
time T1 passes after the hose 18a is closed (S324), a buzz
sound to tell the operator that the body tissues L1, 1.2 are
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invaded after the adhesive being applied to the contact sur-
faces C1, C2 and next, high-frequency energy is supplied to
the body tissues L1, L.2is issued from the speaker 110 (S325).
[0233] Then, high-frequency energy is supplied to the body
tissues [.1, L.2 and after predetermined treatment is provided,
abuzz sound is issued from the speaker 110, which allows the
operator to recognize that a sequence of treatment has been
completed (S326 to S329).

[0234] After the hose 18a is released, the hose 184 may be
closed while high-frequency energy being supplied.

[0235] Thus, in which period of before conjugation, during
conjugation, and after conjugation to discharge an adhesive
stored in the fluid reservoir 122 of the fluid source 18 to the
body tissues L1, L2 through the hose 18a can appropriately
set by the second controller 132.

Third Embodiment

[0236] Next, the third embodiment will be described using
FIGS. 25 to 30. The present embodiment is a modification of
the first and second embodiments and the same reference
numerals are attached to the same members as those used in
the first and second embodiments or members achieving the
same action as the action of those in the first and second
embodiments and a description of such members is omitted.
[0237] As shown in FIG. 25, a handle 22 of an energy
treatment device 125 includes a cutter driving knob 34 to
move a cutter (auxiliary treatment device) 180 described later
while being installed adjacent to the treatment portion open-
ing/closing knob 32.

[0238] As described in FIG. 26, in addition to a detector
(called a first detector here) 106 described in the first embodi-
ment, a second detector 107 is connected to a first controller
102 in an energy source 14. The second detector 107 is con-
nected to a sensor 185 disposed in locking portions 184a,
184b, 184¢ of a long groove 184 described later of the cutter
180.

[0239] Theexternal shapes of main bodies 62, 72 and bases
64, 74 of first and second holding members 52, 54 are formed
similarly to the external shapes of the first and second holding
members 52, 54 (see FIGS. 20A to 20C) in the second
embodiment except that cutter guiding grooves 172, 174
described later are formed.

[0240] As shown in FIGS. 27A to 28B, the straight cutter
guiding groove 172 is formed on the main body 62 and the
base 64 of the first holding member 52 closer to the second
holding member 54. Similarly, the straight cutter guiding
groove 174 is formed on the main body 72 and the base 74 of
the second holding member 54 closer to the first holding
member 52. The cutter 180 described later is configured to
advance to/retreat from these cutter guiding grooves 172,
174.

[0241] As shown in FIG. 27A, high-frequency electrodes
92, 94 disposed on the main bodies 62, 72 of the first and
second holding members 52, 54 are formed, for example, ina
substantial U shape and each have two ends in the proximal
end of the main bodies 62, 72 of the first and second holding
members 52, 54. That is, each of the high-frequency elec-
trodes 92, 94 is formed continuously. The high-frequency
electrodes 92, 94 have cutter guiding grooves (reference
numerals 172, 174 are conveniently attached) to guide the
cutter 180 formed together with the first and second holding
members 52, 54,

[0242] The cutter guiding grooves 172, 174 of the first and
second holding members 52, 54 are formed in a mutually
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opposite state along the axial direction ofa shaft 24. Then, the
cutter 180 can be guided by the two collaborating cutter
guiding grooves 172, 174 of the first and second holding
members 52, 54.

[0243] A driving rod 182 is movably disposed inside a pipe
42 of the shaft 24 along the axis direction thereof. The cutter
driving knob 34 is disposed at the proximal end of the driving
rod 182. The cutter (auxiliary treatment device) 180 in a thin
plate shape is disposed at the tip end of the driving rod 182.
Thus, if the cutter driving knob 34 is operated, the cutter 180
moves along the axial direction of the shaft 24 via the driving
rod 182.

[0244] A cutter 180 shown in FIG. 29A has a cutting edge
180q at the tip end thereof. The cutter 180 has ducts 212, 214
formed, for example, shown in the upper and lower parts in
FIGS.29A and 29B, inside along the longitudinal direction of
the cutter 180. The ducts 212, 214 formed inside the cutter
180 are connected to a hose 18a through an inner portion ofa
driving rod 182. As shown in FIGS. 29A and 29B, a plurality
of openings (conjugation sustainment assistance portions)
212a, 214a are formed at suitable intervals along the longi-
tudinal direction of the cutter 180 on the side face of the cutter
180. These openings 212a, 214a are communicatively con-
nected to the ducts 212, 214. Thus, a fluid infiltration preven-
tion substance (conjugation adjunct) to a body tissue L, such
as an adhesive can be discharged from the openings 212a,
214a through the ducts 212, 214.

[0245] The tip end of the driving rod 182 is fixed to the
proximal end of the cutter 180. A long groove 184 is formed
between the tip end and the proximal end of the cutter 180. In
the long groove 184, a movement regulation pin 424 extend-
ing in a direction perpendicular to the axial direction of the
shaft 24 is fixed to the pipe 42 of the shaft 24. Thus, the long
groove 184 of the cutter 180 moves along the movement
regulation pin 42a. Therefore, the cutter 180 moves straight.
At this point, the cutter 180 is disposed in the cutter guiding
grooves (channels, fluid discharge grooves) 172, 174 of the
first and second holding members 52, 54.

[0246] Thelocking portions 184a, 184b,184c¢ to control the
movement of the cutter 180 by locking the movement regu-
lation pin 42q are formed, for example, at three locations of
one end, the other end, and therebetween. The sensor 185
capable of recognizing the position of the movement regula-
tion pin 42a and also recognizing the direction of movement
of the movement regulation pin 42a is disposed in the long
groove 184 of the cutter 180. Various kinds of sensors such as
a sensor using light and a contact type sensor are used as the
sensor 185. Thus, it becomes possible to recognize that the
cutting edge 180a of the cutter 180 is contained in the shaft 24
when the movement regulation pin 42a is positioned in the
locking portion 184a at the one end (tip end) of the long
groove 184 and the cutting edge 180a of the cutter 180 is
disposed in the cutter guiding grooves 172, 174 through the
tip end of the shaft 24 when the movement regulation pin 42a
is positioned at the other end (rear end) 1845. Therefore, the
second detector 107 can recognize the position of the cutting
edge 180a of the cutter 180 with respect to the shaft 24 and a
treatment portion 26 through the sensor 185 and can easily
determine whether the cutting edge 180q of the cutter 180 is
in a position to cut body tissues.

[0247] The pipe 42 and a sheath 44 of the shaft 24 of the
energy treatment device 12 shown in FIGS. 28A and 28B
include fluid discharge ports 186, 188 through which a fluid
such as a steam (gas) or liquid (tissue fluid) described later is
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discharged formed respectively. These fluid discharge ports
186, 188 are formed on the rear end side of the shaft 24.
[0248] Though not shown, a connection mouthpiece is suit-
ably provided on the outer circumferential surface of the fluid
discharge port 188 of the sheath 44. At this point, the fluid
described later is discharged through the cutter guiding
grooves 172, 174, the fluid discharge port 186 of the pipe 42
of the shaft 24, the fluid discharge port 188 of the sheath 44 of
the shaft 24, and the connection mouthpiece. In this case, a
fluid such as a steam and liquid released from body tissues .1,
L2 can easily be discharged from the fluid discharge ports
186, 188 by sucking from inside the connection mouthpiece.
[0249] The fluid discharge ports 186, 188 are suitably pro-
vided in the shaft 24, but may also be suitably provided in the
handle 22.

[0250] As shown in FIGS. 27A to 27C, first fluid conduits
162, 164 (described simply as the fluid conduits 162, 164 in
the second embodiment) are disposed on the main bodies 62,
72 of the first and second holding members 52, 54, which has
been described in the second embodiment and a description
thereof'is omitted.

[0251] As shown in FIG. 27B, second fluid conduits 192,
194 having insulating properties are disposed at edges of the
cutter guiding grooves 172, 174. The second fluid conduit 192
is connected to, for example, a duct 64a of the base 64 of the
first holding member 52. Similarly, the other second fluid
conduit 194 is connected to, for example, a duct 74a of the
base 74 of the second holding member 54.

[0252] The second fluid conduits 192, 194 each have a
plurality of openings (join condition sustainment assistance
portions) 192a, 1944 formed at suitable intervals. The open-
ings 1924, 194a of the fluid conduits 192, 194 are oriented
toward the same second fluid conduits 192, 194 opposite to
each other across the cutter 180.

[0253] Incidentally, the second fluid conduits 192, 194 may
each be a pair or respective individual conduit bents in a U
shape.

[0254] Next, the action of a medical treatment system 10
according to the present embodiment will be described using
FIG. 30.

[0255] As described in the second embodiment, the contact
surfaces C1, C2 of the body tissues L1, L2 are joined by
high-frequency energy provided by the high-frequency elec-
trodes 92, 94 (S401 to S406).

[0256] Then, the cutter 180 is caused to operate to cut the
joined body tissue L, (S407). The hose 18a is opened in
conjunction with the operation of the cutter 180 (S408). Thus,
while the joined body tissue L is cut, an adhesive is made to
ooze out from the opening 212a of the cutter 180 to apply the
adhesive to a cut surface S. That is, as cutting of the body
tissue L proceeds, an adhesive oozed out from the opening
212a of the cutter 180 is applied.

[0257] Because, as shown in FIG. 29B, the openings 212a
are formed in an upper portion and a lower portion of the
cutter 180 and thus, if it is assumed that the body tissues L1,
L2 have the same thickness, the adhesive is applied to a
position deviating from joint surfaces of the joined portion C.
The applied adhesive flows in an appropriate direction
depending on the orientation of the first and second holding
members 52, 54 and thus, the adhesive is applied to the whole
cut surface S by the cutter 180.

[0258] The adhesive also flows to the surface in contact
with the high-frequency electrodes 92, 94 of the body tissue
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L, to be applied there. Thus, the adhesive is applied to the
whole exterior surface of the body tissue L.

[0259] When a predetermined discharge of adhesive flows
through the hose 18a (S409), the hose 18a is closed (S410)
and also the cutter 180 is caused to return to the original
position thereof. Then, if the return of the cutter 180 to the
original position is recognized by the sensor 185 disposed in
the cutter 180 (S411), a buzz sound to tell the end of a
sequence of treatment is issued from the speaker 110 (S412).

[0260] At this point, as shown in FIG. 29D, the adhesive is
applied to the cut surface S and also the adhesive infiltrates
into the joined portion C. The adhesive is also applied to the
exterior surface of the body tissues L1, 2.

[0261] According to the present embodiment, as described
above, the following effect is achieved.

[0262] A fluid such as blood generated from the body tis-
sues L1, L2 in treatment can be introduced into the cutter
guiding grooves 172, 174. Then, the fluid introduced into the
cutter guiding grooves 172, 174 can be guided out of the
energy treatment device 12b from the fluid discharge ports
186, 188 formed in the pipe 42 and the sheath 44 of the shaft
24. Thus, fluid can be prevented from remaining on joined
surfaces of the joined portion C of the body tissues .1, 1.2 as
much as possible and the body tissues L1, L.2 can be treated
for conjugation more quickly. Therefore, a sequence of treat-
ment of joining the body tissues L1, 1.2 and coating the joined
portion C can be provided more efficiently.

[0263] Not only the outer circumferential surface of the
body tissues L, to be joined is coated with the adhesive, but
also the adhesive can be applied to the cut surface S of the
body tissues L, to coat contact surfaces with the adhesive so
that fluid can be prevented from invading into the joined
portion C of the body tissues L.

[0264] Thehose 18a may be released to allow the adhesive
to flow while the cutter 180 moves as described above, the
hose 184 may be released after the movement regulation pin
42a of the pipe 42 reaches the other end 1845 from the one end
of 184a of the long groove 184 through the intermediate
portion 184c. In this case, cutting of the body tissue L, by the
cutting edge 180¢ of the cutter 180 is completed (the cut
surface S is already formed). Then, an adhesive is allowed to
flow while the movement regulation pin 42a of the pipe 42
reaches the one end 1844 from the other end 1845 of the long
groove 184 through the intermediate portion 184c. Ther, a
space is formed by the cut surfaces S of the body tissues Ly
when the cutting edge 180a of the cutter 180 is drawn into the
shaft 24 from the cutter guiding grooves 172, 174 of the first
and second holding members 52, 54. If the adhesive is oozed
out from the openings 1924, 1944, the adhesive enters the
space between the cut surfaces S. Because the movement of
the movement regulation pin 42a of the pipe 42 between the
one end 1844 and the other end 1845 of the long groove 184
of the cutter 180 can be detected by the sensor 185, the spatial
relationship between the body tissue L to be joined and the
cutter 180 can easily be grasped. Thus, the timing to close the
hose 184 can appropriately be set by the flow rate adjustment
mechanism 134.

[0265] The present embodiment is described by assuming
that a buzz sound is issued from the speaker 110, content of
treatmertt or the procedure for treatment may be made known
by voice. Itis also preferable to make the first buzz sound and
the second buzz sound vastly different so that which treatment
is completed is easily recognizable.
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[0266] The present embodiment is described by assuming a
case of manually operating the cutter 180 by operating the
cutter driving knob 34, but it is also preferable to cut the body
tissues L, by automatically operating the cutter 180 without
operating the cutter driving knob 34 after treatment of the
body tissues L1, L2 for conjugation by high-frequency
energy is completed. That s, a sequence of treatment from the
start of treatment using high-frequency energy to join the
body tissues L1, L2 to the end of treatment to coat the joined
body tissues L, may automatically be performed.

[0267] Next, a first modification of the third embodiment
will be described using FIGS. 31A to 31D.

[0268] As shown in FIG. 31B, the cutter 180 has a duct 216
along the longer direction of the cutter 180 formed therein.
The duct 216 formed inside the cutter 180 is connected to the
hose 18a through the inside of the driving rod 182. The cutter
180 has a plurality of openings (conjugation maintenance
assistance portions) 2164 formed in the center in the width
direction on the side surface. Thus, the adhesive is applied to
the neighborhood of joint surfaces of the joined portion C
simultaneously with cutting of the body tissue L. Therefore,
the adhesive (conjugation adjunct) infiltrates to the joint sur-
faces of the joined portion C before being cured. In this case,
as shown in FIG. 31D, an increasing amount of adhesive
invades with a decreasing distance to the cut surface S and a
decreasing amount of adhesive infiltrates with an increasing
distance to the cut surface S.

[0269] Next, a second modification of the third embodi-
ment will be described using FIGS. 32A to 36.

[0270] As shown in FIGS. 32A and 32B, first and second
holding members 52, 54 include cutter guiding grooves 172,
174 formed therein. A cutter 180 (see FIGS. 28A and 28B)
having along groove 184 can be loaded into or unloaded from
the cutter guiding grooves 172, 174.

[0271] A plurality of heaters (an energy output portion) 242
is disposed on a back surface of a high-frequency electrode 92
disposed on a main body 62 of the first holding member 52.
Similarly, though not shown, a plurality of heaters (an energy
output portion) 252 is disposed on the back surface of a
high-frequency electrode 94 disposed on a main body 72 of
the second holding member 54. The heaters 242, 252 can be
controlled by a high-frequency energy output portion 104.
That is, the high-frequency energy output portion 104 can
supply energy not only to the high-frequency electrodes 92,
94, but also to the heaters 242, 252. Incidentally, the high-
frequency energy output portion 104 may be made to be
capable of selectively or simultaneously supplying energy to
both the high-frequency electrodes 92,94 and the heaters 242,
252.

[0272] The high-frequency electrodes 92, 94 are each
formed from a material having a high thermal conductivity
and thus, if the heaters 242, 252 are heated by supplying
energy from the high-frequency energy output portion 104 to
the heaters 242, 252, heat is conducted from the heaters 242,
252 to the high-frequency electrodes 92, 94. The heat con-
ducted to the high-frequency electrodes 92, 94 is spread, for
example, concentrically from the heaters 242, 252.

[0273] Next, the action of a medical treatment system 10
according to the present embodiment will be described using
FIG. 33. Here, it is assumed that the nonporous sheet-shaped
coating members 224, 234 containing a conjugation adjunct
are used.

[0274] The amount of output from the high-frequency
energy output portion 104 to the heaters 242, 252 and the
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output time are suitably set ($501). It is assumed here that the
output time to the heaters 242, 252 is sec.

[0275] Ifthe pedal of the foot switch 16 is pressed (8502),
energy is supplied from the high-frequency energy output
portion 104 to the heaters 242, 252 so that the heaters 242,252
are heated (S503). It is determined whether 10 sec has passed
after the supply of energy is started (S504). After energy is
output from the high-frequency energy output portion 104 to
the heaters 242, 252 for 10 sec, the supply of energy to the
heaters 242, 252 is stopped (S505). Then, a buzzer sound is
emitted from a speaker 110 to tell the stop of the supply of
thermal energy and also to tell that a cutter 180 will operate
(8506).

[0276] A portion of the nonporous sheet-shaped coating
members 224, 234 in contact with the high-frequency elec-
trodes 92, 94 is melted after heat from the heaters 242,252 are
conducted to the high-frequency electrodes 92, 94.

[0277] Then, the cutter 180 is advanced to the cutter guid-
ing grooves to cut body tissues L1, L.2 (S507). That is, a cut
surface S of the body tissues L1, L2 is formed. Then, the
cutter 180 is returned to the original position thereof (S508).
[0278] Then, energy is supplied from the high-frequency
energy output portion 104 to the high-frequency electrodes
92, 94 (S509). If an impedance 7 is determined to have
reached a threshold Z1 (S510), the output from the high-
frequency energy output portion 104 to the high-frequency
electrodes 92, 94 is stopped (S511).

[0279] A buzzer sound is emitted from the speaker 110 to
tell the stop of the supply of energy (S512). Thus, a medical
doctor or the like can make sure that a sequence of treatment
has ended.

[0280] Inthe presentembodiment, there is described a case
when a sequence of treatment is carried out by combining
both thermal energy by the heaters 242, 252 and high-fre-
quency energy by the high-frequency electrodes 92, 94, but a
sequence of treatment can be carried out using only thermal
energy.

[0281] Next, the action (first action) of a medical treatment
system 10 when the porous or mesh-shaped coating members
224, 234 containing a conjugation adjunct are used will be
described using F1G. 35.

[0282] The amount of output of high-frequency energy or
the like is set by operating a display unit 108 (S601). Then, the
body tissues L1, I.2 are held by the main bodies 62, 72 of the
firstand second holding members 52, 54 on which the coating
members 224, 234 are disposed respectively. In this state, the
pedal of the foot switch 16 is pressed (S602).

[0283] Energy is transmitted from the high-frequency
energy output portion 104 to the high-frequency electrodes
92, 94 and a high-frequency current is passed through the
body tissues L1, 1.2 (§603). When a high-frequency current is
passed, the impedance Z drops from an initial value Z0 and
then rises again (see FIG. 5A). When the impedance at the
lowest point is Zmin and the next impedance measured after
the impedance Zmin at the lowest point is Zmin+1, if the
impedance Zmin+1 measured next is larger than the imped-
ance Zmin at the lowest point and impedance Zmin+1 is
smaller than the initial value Z0, the impedance Zmin at the
lowest point can be determined (S604). If, as described above,
the impedance 7. is determined to rise again from the imped-
ance Zmin at the lowest point, the supply of energy from the
high-frequency energy output portion 104 is stopped (S605).
At this point, a buzzer sound is emitted from the speaker 110
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to tell the stop of the supply of high-frequency energy to the
body tissues L1, 1.2 and also to tell that the cutter 108 will be
operated (5606).

[0284] The cutter 180 slowly advances automatically along
the cutter guiding grooves 172, 174 of the first and second
holding members 52, 54 to cut the body tissues L1, 1.2 (S607)
and returns to the original position thereof (8608). In this
case, under control of a moving rate, position or the like, the
cutter 180 moves from a state in whicha movement regulation
pin 42a of a shaft 24 is positioned ina locking portion 184a on
the distal end side of a long groove 184 of the cutter 180 to a
locking portion 1845 on the proximal end side of the long
groove 184, and moves again to be disposed in the locking
portion 184« (original position) on the distal end side of the
long groove 184.

[0285] Then, energy is supplied from the high-frequency
energy output portion 104 to the heaters 242, 252 so that the
heaters 242, 252 are heated (S609). When sec passes afier the
supply of energy from the high-frequency energy output por-
tion 104 to the heaters 242, 252 is started (S610), the supply
of energy is stopped (S611).

[0286] The heaters 242, 252 conduct heat to the high-fre-
quency electrodes 92, 94, and the high-frequency electrodes
92, 94 conduct the heat directly to body tissues, and thus, the
body tissues (proteins) are integrally denatured and also fluid
acting as a hindrance factor of linkage of proteins is removed.
[0287] Then, a buzzer sound is emitted from the speaker
110 to tell the end of a sequence of treatment (S612).

[0288] Incidentally, the coating members 224, 234 may be
melted by generating heat into the body tissues L1, L.2 using
high-frequency energy or by directly applying heat using the
heaters 242, 252,

[0289] Next, theaction (second action) of the medical treat-
ment system 10 when the porous or mesh-shaped coating
members 224, 234 are used will be described using FIG. 36.
[0290] Here, a case when, in contrast to the first action
shown in FIG. 35, a sequence of treatment is carried out by
high-frequency energy treatment by the high-frequency elec-
trodes 92, 94 without using the heaters 242, 252.

[0291] Like the first action, the action is the same until the
body tissues L1, 1.2 are cut by the cutter 180 to form a cut
surface S (8701 to S708). After the cutter 180 is returned to
the original position thereof, treatment using high-frequency
energy is carried out by the high-frequency electrodes 92, 94
(8709). Then, if the threshold Z1 and the impedance 7 are the
same or the impedance Z is larger than the threshold Z1
(8710), the supply of energy from the high-frequency energy
output portion 104 is stopped (S711). Then, the end of a
sequence of treatment is told by emitting a buzzer sound from
the speaker 110 (S712).

[0292] According to the present embodiment, as described
above, the following effect is achieved.

[0293] Treatment of body tissues by high-frequency energy
and treatment of body tissues by thermal energy can suitably
be combined and thus, optimal treatment for the body tissues
can be carried out.

Fourth Embodiment

[0294] Next, the fourth embodiment will be described
using FIGS. 37A to 41. The present embodiment is a modi-
fication of the first to third embodiments and the same refer-
ence numerals are attached to the same members as those
described in the first to third embodiments or members
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achieving the same action as the action of those in the first to
third embodiments and a detailed description thereof is omit-
ted.

[0295] As shown in FIGS. 39A and 39B, a base 64 of a first
holding member 52 is pivotally rotatably supported by a
support pin 83 with respect to a pipe 42. The support pin 83 is
disposed in parallel with a support pin 82 described in the first
embodiment. The base 64 of the first holding member 52 is
energized, like an elastic member 84 of a base 74 of a second
holding member 54, by an elastic member 85 such as a plate
spring. In the present embodiment, as shown in FIGS. 37A
and 39B, both a first holding member 52 and a second holding
member 54 of a treatment portion 26 of an energy treatment
device 12¢ preferably open symmetrically with respect to the
center axis of a shaft 24.

[0296] Inthe present embodiment, as shown in FIGS. 37A,
38, 39A, and 39B, a pipe-shaped member (join condition
sustainment assistance portion) 272 is disposed as an auxil-
iary treatment device instead of a cutter 180 (see FIGS. 28A
and 28B). The proximal end of the pipe-shaped member 272
is connected, as shown in FIGS. 39A and 39B, to a hose 18a.
[0297] Asshownin FIG. 39B, a plurality of side holes 272a
is formed on the side of a tip portion of the pipe-shaped
member 272. The pipe-shaped member 272 can move
between inside the shaft 24 and inside the treatment portion
26 by operating a pipe-shaped member movement knob 36
disposed on a handle 22 and can detect the position of the
pipe-shaped member 272 relative to the treatment portion 26
or the shaft 24.

[0298] As shown in FIGS. 40A and 40B, a main body 62 of
a first holding member 52 has a recess (pipe-shaped member
guiding groove) 62¢ forming a space to move the pipe-shaped
member 272 forward and backward formed therein. The
width of the recess 62c¢ is preferably formed slightly larger
than an outside diameter of the pipe-shaped member 272. A
high-frequency electrode 92a is also disposed on the recess
62c. Thehigh-frequency electrode 924 disposed on the recess
62c and a high-frequency electrode 92¢ disposed on an inner
side of a holding surface 62a of the main body 62 are at the
same potential.

[0299] Incidentally, arecess 72¢ is also formed, as shown in
FIG. 40B, in a main body 72 of a second holding member 54
and a high-frequency electrode 94a at the same potential as a
high-frequency electrode 94 is disposed on the recess 72¢.
[0300] Next, the action of a medical treatment system 10
according to the present embodiment will be described.
[0301] AsshowninFIG. 40B, the pipe-shaped member 272
of the energy treatment device 12¢ is arranged between body
tissues L1, 1.2 to be joined. Then, the body tissues .1, .2 are
held by the main bodies 62, 72 of the first and second holding
members 52, 54 and the pipe-shaped member 272 is sand-
wiched between the body tissues L1, L.2. At this point, the
mesh-shaped or porous coating members 224, 234 (see FIGS.
12B and 12C) containing a conjugation adjunct, described in
the second modification of the first embodiment, are disposed
outside the body tissues L1, .2 to be joined.

[0302] Inthis state, a substance (conjugation adjunct), such
as an adhesive, that prevents fluid from infiltrating the body
tissue L, is introduced from a fluid reservoir 122 to the pipe-
shaped member 272 through a hose 18a. Thus, the substance
that prevents fluid from infiltrating the body tissue L, is
applied to the body tissues .1, L.2 from the side holes 272a of
the pipe-shaped member 272. In this state, the pipe-shaped
member 272 is pulled out from between the main bodies 62,
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72 of the first and second holding members 52, 54 by oper-
ating the pipe-shaped member movement knob 36. Thus,
contact surfaces C1, C2 of the body tissues L1, .2 are in
contact via the substance that prevents fluid from infiltrating
the body tissue L.

[0303] Then, energy is supplied from a high-frequency
energy output portion 104 to high-frequency electrodes 92,
94. Thus, the substance that prevents fluid from infiltrating
the body tissue L on the joint surface is heated and also the
joint surfaces are joined. The mesh-shaped or porous coating
members 224, 234 melt due to heat from the body tissues 1,
L2 to coat the outer side of the body tissues L1, L2 to be
joined.

[0304] As more energy is supplied to the high-frequency
electrodes 92, 94 or the supply of energy is stopped, the
substance that prevents fluid from penetrating the body tissue
L7 is hardened. At this point, the substance disposed on the
joint surface of the body tissues L1, L.2 to prevent fluid from
penetrating the body tissue L, penetrates from the contact
surfaces C1, C2 of the body tissues L1, L.2 toward the high-
frequency electrodes 92, 92a, 94, 94a. Thus, the substance
that prevents fluid from penetrating the body tissue L, acts to
sustain the joined state of the body tissues L1, 2.

[0305] According to the present embodiment, as described
above, the following effect is achieved.

[0306] A fluid invasion prevention substance to the body
tissue L, can directly be applied to between the body tissues
L1,1.2. That is, the substance that reliably prevents fluid from
penetrating the body tissue L, can be applied to between the
contact surfaces C1, C2 of the body tissues L1, L.2. Thus,
when the body tissues [.1, 1.2 are joined using high-frequency
energy or the like, since the substance that prevents fluid from
penetrating the body tissue L -is disposed between the contact
surfaces C1, C2, even if a force to release joining of the body
tissues L1, L2 acts, fluid can be prevented from penetrating
the joint surface of the body tissues L1, L.2 so that the joined
state can be sustained.

[0307] Incidentally, a case when the coating members 224,
234 are used has been described in the present embodiment,
but the coating members 224, 234 are not necessarily needed.
[0308] Also in the present embodiment, a case when the
pipe-shaped member 272 is used, instead of the cutter 180,
has been described, butanultrasonic transducer 276 (see FIG.
41) may be disposed at the proximal end of the pipe-shaped
member 272. That is, the pipe-shaped member 272 functions
as an energy output portion that outputs ultrasonic energy to
the body tissues L1, L.2. In such a case, after pre-treatment to
expose collagen to the contact surfaces C1, C2 of the body
tissues L1, L.2 by an ultrasonic device using the pipe-shaped
member 272, the body tissues L1, 1.2 can be joined by the
substance that prevents fluid from penetrating the body tissue
L

Fifth Embodiment

[0309] Next, the fifth embodiment will be described using
FIGS. 42 to 45C. The present embodiment is a modification
of the first to fourth embodiments. Here, a circular type bipo-
lar energy treatment device (medical treatment device) 12d to
carry out treatment, for example, through the abdominal wall
or outside the abdominal wall is taken as an example of the
energy treatment device.

[0310] As shown in FIG. 42, the energy treatment device
12d includes a handle 322, a shaft 324, and a treatment por-
tion (holding portion) 326 which can be opened and closed.
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Anenergy source 14 is connected to the handle 322 viaa cable
28 and also a fluid source 18 connected to the handle 322 via
a hose 18a.

[0311] A treatment portion opening/closing knob 332 and a
cutter driving lever 334 are disposed on the handle 322. The
treatment portion opening/closing knob 332 is rotatable with
respect to the handle 322. If the treatment portion opening/
closing knob 332 is rotated, for example, clockwise with
respect to the handle 322, a detachable-side holding member
354 described later of the treatment portion 326 is detached
from a main body-side holding member 352 (see FIG. 45B)
and if the treatment portion opening/closing knob 332 is
rotated counterclockwise, the detachable-side holding mem-
ber 354 is brought closer to the main body-side holding mem-
ber 352 (see FIG. 45A).

[0312] The shaft 324 is formed in a cylindrical shape. In
consideration of insertability into body tissues, the shaft 324
is made to be curved appropriately. It is, needless to say, that
the shaft 324 is also suitably formed in a straight shape.

[0313] The treatment portion 326 is disposed at the distal
end of the shaft 324. As shown in FIGS. 43A and 43B, the
treatment portion 326 includes the main body-side holding
member (first holding member) 352 formed at the distal end
of the shaft 324 and the detachable-side holding member
(second holding member) 354 detachable from the main
body-side holding member 352.

[0314] Themain body-side holding member 352 includes a
cylinder body 362, a frame 364, an electrical connection pipe
366, a cutter 368, a cutter pusher 370, and a fluid duct 374.
The cylinder body 362 and the frame 364 have insulating
properties. The cylinder body 362 is coupled to the distal end
of the shaft 324. The frame 364 is disposed in a state of being
fixed with respect to the cylinder body 362.

[0315] The frame 364 has a center axis which is opened.
The electrical connection pipe 366 is disposed in the opened
center axis of the frame 364 movably within a predetermined
range along the center axis of the frame 364. If the treatment
portion opening/closing knob 332 of the handle 322 is
rotated, as shown in FIGS. 45A and 45B, the electrical con-
nection pipe 366 can move within the predetermined range
through, for example, ball screw (not shown) action. The
electrical connection pipe 366 has a projection 366a project-
ing inwards in a diameter direction formed thereon so that a
connector 382a¢ of an electrical connection shaft 382
described later can be engaged and released.

[0316] The fluid duct 374 to pass a fluid to the detachable-
side holding member 354 is disposed inside the electrical
connection pipe 366. Like the electrical connection pipe 366,
the fluid duct 374 is movable within a predetermined range.

[0317] As shown in FIGS. 43B and 45B, a space is formed
between the cylinder body 362 and the frame 364. The cutter
368 ina cylindrical shape is disposed in the space between the
cylinder body 362 and the frame 364. The proximal end of the
cutter 368 is connected to the tip portion of the cutter pusher
368a disposed inside the shaft 324. The cutter 368 is fixed to
the outer circumferential surface of the cutter pusher 370.
Though not shown, the proximal end of the cutter pusher 370
is connected to the cutter driving lever 334 of the handle 322.
Thus, if the cutter driving lever 334 of the handle 322 is
operated, the cutter 368 moves via the cutter pusher 370.

[0318] A first fluid airway (fluid channel) 376 is formed
between the cutter pusher 370 and the frame 364. Also, a fluid
discharge port (not shown) which is configured to discharge a
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fluid passing through the first fluid airway 376 to the outside
is formed in the shaft 324 or the handle 322.

[0319] As shown in FIGS. 43B and 44, a first high-fre-
quency electrode 378 in an annular shape is formed as an
output member or an energy discharge unit at the tip end of the
cylinder body 362. The tip end of a first electrical connection
line 3784 is fixed to the first high-frequency electrode 378.
The first electrical connection line 378« is connected to the
cable 28 via the main body-side holding member 352, the
shaft 324, and the handle 322.

[0320] As shown in FIG. 44, recesses (conjugation main-
tenance assistance portion) 379 are formed in the first high-
frequency electrode 378 at the tip of the treatment portion
326. Each of the recesses 379 is formed in such a way that a
projection 391 (conjugation maintenance assistance portion,
medical assistance portion) of a second high-frequency elec-
trode 390 described later and disposed in the detachable-side
holding member 354 is accepted in a non-contact manner.
[0321] An edge 3624 of the cylinder body 362 is formed in
a position higher than the first high-frequency electrode 378
on the outer side of the first high-frequency electrode 378.
That is, the edge 3624 of the main body-side holding member
352 is closer to a head portion 384 described later of the
detachable-side holding member 354 than the first high-fre-
quency electrode 378.

[0322] The length of the projection 391 of the second high-
frequency electrode 390 of the detachable-side holding mem-
ber 354 is formed to a height that does not come into contact
with the recess 379 of the first high-frequency electrode 378
of the main body-side holding member 352. In other words,
the depth of the recess 379 of the first high-frequency elec-
trode 378 is formed deeper (longer) than the length of the
projection 391 of the second high-frequency electrode 390.
Then, the projection 391 forms a hole in the body tissues L1,
L2, but does not necessarily need to cut through the body
tissues L1, L2 and the tip (distal end with respect to the
high-frequency electrode 390) of the projection 391 is suit-
ably positioned closer to the high-frequency electrode 378
than the contact surfaces C1, C2 of the body tissues 1, 2.
[0323] The detachable-side holding member 354 includes
the electrical connection shaft 382 having the connector
382a, the head portion 384, and a fluid duct 386. The head
portion 384 is formed in a substantially semi-spherical shape.
The connector 382q of the electrical connection shaft 382 is
formed on the side closer to one end of the electrical connec-
tion shaft 382. The electrical connection shaft 382 has a
circular transverse section, one end thereof is formed in a
tapering shape, and the other end is fixed to the head portion
384. The connector 382a of the electrical connection shaft
382 is formed in a concave shape enabling engagement with
the projection 366a of the electrical connection pipe 366 on
the side closer to one end of the electrical connection shaft
382. The outer circumferential surface of a portion other than
the connector 382a of the electrical connection shaft 382 is
insulated by coating or the like.

[0324] The electrical connection shaft 382 has first and
second ducts 3884, 3885 formed so as to pass through one end
and the other end thereof. The first duct 388a is formed to pass
through the center axis of the electrical connection shaft 382.
When the connector 3824 of the electrical connection shaft
382 of the detachable-side holding member 354 is fitted to the
projection 366a of the electrical connection pipe 366 of the
main body-side holding member 352, the first duct 3884 is
communicatively connected to the fluid duct 374 of the main
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body-side holding member 352. The second duct 3884 is
communicatively connected to a second fluid airway (fluid
channel) 380 between the electrical connection pipe 366 and
the second fluid duct 374.

[0325] The head portion 384 has an edge 384a formed
thereon. A second high-frequency electrode 390 in an annular
shapeis disposed as an output member or an energy discharge
unit on the inner side of the edge 384a. One end of a second
electrical connection line 390q is fixed to the second high-
frequency electrode 390. The other end of the second electri-
cal connection line 390q is electrically connected to the elec-
trical connection shaft 382.

[0326] As shown in FIGS. 43B and 45B, the second high-
frequency electrode 390 has a plurality of projections 391
disposed, for example, at equal intervals. If the detachable-
side holding member 354 is brought closer to the main body-
side holding member 352, the projection 391 can be disposed
in a state in which the projection 391 is not in contact with the
recess 379 of the first high-frequency electrode 378.

[0327] As shown in FIG. 45C, each of the projections 391
has one or a plurality of openings 391a formed therein. Each
of the projections 391 preferably has a plurality of openings
391a formed therein. The projection 391 is communicatively
connected to the first duct 3884 and the second fluid duct 374
and can ooze out a fluid (conjugation adjunct) such as an
adhesive through the opening 391a. The projections 391 are
preferably disposed, for example, at equal intervals or in such
a way that the same amount of liquid is oozed out from the
opening 391a of each of the projections 391 by adjusting, for
example, the diameter of the opening 391a.

[0328] A fluid discharge groove 392 in an annular shape is
formed between the edge 3844 ofthe head portion 384 and the
second high-frequency electrode 390. The fluid discharge
groove 392 is communicatively connected to the second duct
388b of the electrical connection shaft 382. The surface of the
second high-frequency electrode 390 is in a state of being
drawn to the edge 384a of the head portion 384. That is, the
contact surface of the edge 384a of the detachable-side hold-
ing member 354 is closer to the main body-side holding
member 352 than the second high-frequency electrode 390.
Thus, vapor and liquids discharged from the body tissues 1.1,
L2 in contact with the second high-frequency electrode 390
flow into the fluid discharge groove 392.

[0329] A cutter receiving portion 394 to receive the cutter
368 disposed on the main body-side holding member 352 is
formed inside the second high-frequency electrode 390 in an
annular shape.

[0330] Further, the fluid discharge groove 392 is commu-
nicatively connected to the head portion 384 and the second
duct 3885 of the electrical connection shaft 382. The second
duct 3885 is communicatively connected to the second fluid
airway (fluid channel) 380 of the electrical connection pipe
366. The shaft 324 or the handle 322 has a fluid discharge port
(not shown) that discharges the fluid having passed through
the second fluid airway 380 to the outside formed therein.

[0331] Further, the fluid discharge groove 392 is commu-
nicatively connected to the head portion 384 and the second
duct 3885 of the electrical connection shaft 382. The second
duct 3885 is communicatively connected to the second fluid
airway (fluid channel) 380 of the electrical connection pipe
366. The shaft 324 or the handle 322 has a fluid discharge port
(not shown) formed to discharge a fluid flowing through the
second fluid airway 380.



US 2013/0006241 Al

[0332] The electrical connection pipe 366 is connected to
the cable 28 via the shaft 324 and the handle 322. Thus, when
the connector 382a of the electrical connection shaft 382 of
the detachable-side holding member 354 is engaged with the
projection 366a of the electrical connection pipe 366, the
second high-frequency electrode 390 and the electrical con-
nection pipe 366 are electrically connected.

[0333] As shownin FIGS. 43A and 43B, the fluid duct 386
is disposed on the outer circumferential surface of the head
portion 384 of the detachable-side holding member 354. The
fluid duct 386 is disposed on the outer side of the edge 384a
of the head portion 384. Then, as shown in FIGS. 43B and
45B, an opening (conjugation maintenance assistance por-
tion) 386a is formed in a portion of the fluid duct 386 disposed
on the outer side of the edge 3844 of the head portion 384 and
a branch duct 3865 to discharge a fluid through the second
high-frequency electrode 390 is formed inside the head por-
tion 384. The fluid duct 386 is communicatively connected
from the outer circumferential surface of the head portion 384
of the detachable-side holding member 354 to the first duct
388a inside of the electrical connection shaft 382. The branch
duct 3865 of the fluid duct 386 is communicatively connected
to the first duct 3884 to branch from the first duct 388a. The
first duct 3884 of the electrical connection shaft 382 is con-
nected to the second fluid duct 374 disposed on the inner side
of the electrical connection pipe 366 of the main body-side
holding member 352.

[0334] The electrical connection pipe 366 is connected to
the cable 28 via the shaft 324 and the handle 322. Thus, when
the connector 382a of the electrical connection shaft 382 is
engaged with the projection 3664 of the electrical connection
pipe 366, the second high-frequency electrode 390 and the
electrical connection pipe 366 are electrically connected.
[0335] Next, the action of a medical treatment system 10
according to the present embodiment will be described.
[0336] As shown in FIG. 45A, the treatment portion 326
and the shaft 324 of the energy treatment device 12d are
inserted into the abdominal cavity through, for example, the
abdominal wall while the main body-side holding member
352 is closed with respect to the detachable-side holding
member 354. The main body-side holding member 352 and
the detachable-side holding member 354 of the energy treat-
ment device 12d are opposed across bady tissues to be treated.
[0337] The treatment portion opening/closing knob 332 of
the handle 322 is operated to sandwich the body tissues L1,
L2 to be treated between the main body-side holding member
352 and the detachable-side holding member 354. At this
point, the treatment portion opening/closing knob 332 of the
handle 322 is rotated, for example, clockwise with respect to
the handle 322. Then, as shown in FIG. 45B, the electrical
connection pipe 366 is moved to the side of the distal end
portion thereof with respect to the frame 364 of the shaft 324
of the electrical connection pipe 366. Thus, the interval
between the main body-side holding member 352 and the
detachable-side holding member 354 increases so that the
detachable-side holding member 354 can be separated from
the main body-side holding member 352.

[0338] Then, the body tissues L1, L2 to be treated are
arranged between the first high-frequency electrode 378 of
the main body-side holding member 352 and the second
high-frequency electrode 390 of the detachable-side holding
member 354. The electrical connection shaft 382 of the
detachable-side holding member 354 is inserted into the elec-
trical connection pipe 366 of the main body-side holding
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member 352. In this state, the treatment portion opening/
closing knob 332 of the handle 322 is rotated, for example,
counterclockwise. Thus, the detachable-side holding member
354 is closed with respect to the main body-side holding
member 352. In this manner, the body tissues 1.1, 1.2 to be
treated are held between the main body-side holding member
352 and the detachable-side holding member 354.

[0339] In this state, the foot switch or hand switch is oper-
ated to supply energy from the energy source 14 to each ofthe
first high-frequency electrode 378 and the second high-fre-
quency electrode 390 via the cable 28. The first high-fre-
quency electrode 378 passes a high-frequency current to the
second high-frequency electrode 390 via the body tissues 1,
L2. Thus, the body tissues L1, 1.2 between the first high-
frequency electrode 378 and the second high-frequency elec-
trode 390 are heated.

[0340] At this point, a fluid such as a vapor and a liquid
arises from a heated portion of the body tissues [.1, L.2. The
surface of the first high-frequency electrode 378 exposed to
the side of the detachable-side holding member 354 is posi-
tioned slightly lower than the edge 362a of the main body-
side holding member 352 while the first high-frequency elec-
trode 378 is fixed to the main body-side holding member 352.
Similarly, the surface of the second high-frequency electrode
390 exposed to the side of the main body-side holding mem-
ber 352 is positioned slightly lower than the edge 384a of the
head portion 384 of the detachable-side holding member 354
while the second high-frequency electrode 390 is fixed to the
detachable-side holding member 354.

[0341] Thus, the edge 362a of the main body-side holding
member 352 discharges a fluid arising from the body tissue
L1 in contact with the first high-frequency electrode 378 to
the second fluid airway 380 inside the electrical connection
pipe 366 through the fluid discharge groove 392 and the
second duct 3885. Also, the edge 384¢ of the detachable-side
holding member 354 discharges a fluid arising from the body
tissue L.2 in contact with the second high-frequency electrode
390 to the first fluid airway 376 between the cylinder body
362 and the frame 364. Therefore, the edge 362a of the main
body-side holding member 352 and the edge 384a of the
detachable-side holding member 354 each serve the role as a
barrier portion (dam) to prevent a fluid arising from the body
tissues L1, L.2 from leaking to the outside of the main body-
side holding member 352 and the detachable-side holding
member 354.

[0342] Then, while the main body-side holding member
352 and the detachable-side holding member 354 are closed,
a fluid arising from the body tissue L1 flows into the first fluid
airway 376 and a fluid arising from the body tissue 1.2 flows
into the second fluid airway 380 by the edge 3624 of the main
body-side holding member 352 and the edge 384a of the
detachable-side holding member 354 being kept in contact.
Thus, a fluid arising from the body tissues L1, 1.2 is passed
from the first and second fluid airways 376, 380 to the side of
the handle 322 before being discharged to the outside of the
energy treatment device 124.

[0343]  After the body tissues L1, 1.2 being joined, an adhe-
sive is allowed to flow through a fluid reservoir 122, the hose
18a, the second fluid duct 374, the first duct 388a, and the
branch duct 3865. Then, the adhesive is infiltrated to the joint
surfaces of the joined portion C from the opening 391a ofthe
projection 391 and cured. That is, an adhesive containing a
conjugation adjunct is applied to the joint surfaces of the
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joined portion C of the treated body tissues L1, .2 and the
joined portion C of the body tissue L; is coated with the
adhesive.
[0344] According to the present embodiment, as described
above, the following effect is achieved.
[0345] Close contactofcontact surfaces C1, C2 of the body
tissues I.1, .2 can be made more reliable by treating the body
tissues L1, L2 for conjugation while an impedance Z of the
body tissues [.1,1.2 is measured. After the body tissues L1, 1.2
are treated for conjugation, fluid can be prevented from invad-
ing into a joined portion C of a body tissue L, treated for
conjugation by coating the outer circumference of the body
tissue L, treated for conjugation with an adhesive or the like.
Therefore, a state in which the contact surfaces C1, C2 of the
body tissues 1.1, [.2 are closely in contact (state in which the
body tissue L is joined) can be sustained for a long time.
[0346] The present embodiment is described by assuming a
case when the recess 379 of the first high-frequency electrode
378 and the projection 391 of the second high-frequency
electrode 390, but similar treatment can be provided by dis-
posing the mesh (see FIG. 6A) or porous (see FIG. 6B)
conjugation assistance member 262 described in the first
embodiment between the body tissues L1, L.2.
[0347] Thepresent embodiment is described by assuming a
case of using the high-frequency electrodes 378, 390, but it is
also preferable to use other types of energy such as heaters
and laser light. In this case, the non-porous conjugation assis-
tance member 262 (not shown) can be used. When the non-
porous conjugation assistance member 262 is used, it is also
preferable to the non-porous conjugation assistance member
262 by forming a hole using the projection 391.
[0348] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the inven-
tion in its broader aspects is not limited to the specific details
and representative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive
concept as defined by the appended claims and their equiva-
lents.
What is claimed is:
1. A medical treatment device configured to treat body
tissues for conjugation, comprising:
a pair of holding members to hold the body tissues;
an energy output portion which is provided in at least one
of the holding members, and which is configured to
output energy to dehydrate joint surfaces of the body
tissues; and
an applying portion provided on the holding member and
configured to apply a substance capable of preventing
fluid from invading to the joint surfaces so as to sustain
dehydration state of the body tissues.
2. The medical treatment device according to claim 1,
wherein the substance capable of preventing the fluid from
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invading contains a gel or sheet bioabsorbable material caus-
ing invasion to the joint surfaces of the body tissues to be
joined.

3. The medical treatment device according to claim 1,
wherein the applying portion includes a medical assistance
device that causes the body tissues to be treated to discharge
the substance capable of preventing the fluid from invading.

4. The medical treatment device according to claim 3,
wherein the medical assistance device includes a cutter which
is configured to cut the body tissues.

5. The medical treatment device according to claim 1,
wherein the applying portion includes at least a projection
configured to puncture into the body tissues and

the projection includes at least an opening.

6. The medical treatment device according to claim 1,
wherein the energy output portion is configured to output and
apply at least one of a high-frequency wave, a microwave, a
heater, laser light, and ultrasonic energy to the body tissues so
that the body tissues are heated.

7. The medical treatment device according to claim 1,
wherein a pipe member to apply the substance capable of
preventing the fluid from invading to the joint surfaces is
disposed on the holding member.

8. The medical treatment device according to claim 1,
wherein the applying portion is formed on a cutter configured
to be takeninand out with respect to the holding members and
configured to cut the body tissues.

9. A medical treatment system, comprising:

the medical treatment device according to claim 1; and

an energy source connected to the medical treatment

device to supply energy to body tissues.

10. The medical treatment system according to claim 9,
further comprising: a fluid source configured to store a sub-
stance capable of preventing fluid from invading into the body
tissues to be treated and configured to discharge the substance
to the joint surfaces.

11. An actuating method of a medical treatment device to
treat body tissues, comprising:

outputting energy from an energy output portion provided

on a holding member so as to dehydrate joint surfaces of
the body tissues; and

applying a substance capable of preventing fluid from

invading with an applying portion provided on the hold-
ing member to the joint surfaces of the body tissues so as
to sustain dehydration state of the body tissues.

12. The actuating method according to claim 11, wherein
the applying portion is formed on a cutter configured to cut
the body tissues.

13. The actuating method according to claim 11, wherein
the applying portion is able to apply adhesive as the substance
capable of preventing fluid from invading.
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