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Description

Technical Field

[0001] The present invention relates to an endoscope
system equipped with a plurality of elongate members
movable relative to one another as well as an endoscope
system control program and endoscope system control
method.

Background Art

[0002] When an endoscope is being inserted into a
body cavity, organ pressure and the like produces a force
tending to close the body cavity, which may make it dif-
ficult to insert the endoscope without aid. In such cases,
a so-called endoscopic overtube (hereinafter referred to
as an "overtube" where appropriate) is used widely.
When inserted into the body cavity, for example, together
with an endoscope, the overtube has the advantage of
providing an insertion path into the body cavity for the
endoscope, making it easy to insert and withdraw the
endoscope subsequently.
[0003] In relation to endoscope systems made up of
such an overtube and endoscope, there have been pro-
posed various techniques for improving insertability of
the endoscope into the deeper digestive tract such as
the small and large intestines.
[0004] For example, Japanese Patent Laid-Open No.
2002-369791 describes a technique for providing a flex-
ibility adjusting mechanism to an overtube to adjust hard-
ness of the overtube, changing the hardness of the over-
tube according to hardness of the organs into which the
overtube is inserted, and thereby improving insertability.
[0005] However, when inserting the endoscope into
the deeper digestive tract using the overtube which is
subject to hardness adjustment, since the endoscope is
inserted along the intestines, an insertion section needs
to be as long as the intestines. This means that when the
endoscope is inserted into the large intestine, the inser-
tion section needs to be approximately 2 m and that when
the endoscope is inserted into the small intestine, the
insertion section needs to be 5 m or longer. The long
insertion section makes it troublesome to handle and dif-
ficult to operate the insertion section.
[0006] Japanese Patent Laid-Open No. 11-290263 de-
scribes an endoscope system made up of a combination
of an endoscope and an overtube (sliding tube), in which
a balloon is provided in a distal end portion of each of
the endoscope and the overtube, and the endoscope is
inserted through repeated inflation/deflation of each bal-
loon and repeated insertion/withdrawal of the endoscope
and overtube.
[0007] The technique described in Japanese Patent
Laid-Open No. 11-290263 has the advantage of reducing
the length of an insertion section compared to the length
of the intestine because the technique shortens that part
of the intestine which is lying on the hand side of the

balloons by pulling the endoscope and overtube with the
distal end portions of the endoscope and overtube fixed
by the inflated balloons. However, since the technique
inserts the endoscope and overtube into the deeper di-
gestive tract using flexibility of the insertion section, both
endoscope and overtube need to be flexible, and when
pushing and inserting the endoscope or overtube, the
endoscope and overtube can get bent, making it difficult
to insert them.
[0008] Document US 2004/0186349 A1 discloses an
apparatus for pleating at least a portion of a patient’s
body lumen, such as the colon. A catheter is advanced
through a working channel of a scope such that a balloon
engagement tip of the catheter is disclosed distal of the
scope. A sheath is advanced over the scope to a position
proximal of the distal end of the scope. Then, the balloon
engagement tip of the catheter is activated to engage
and anchor against the colon. The catheter is then with-
drawn relative to the scope and sheath, whereby the co-
lon is pleated. An engagement anchor of the pleat capture
sheath is activated to capture the pleat. The balloon en-
gagement tip of the catheter is then deactivated and ad-
vanced again to engage a new section of the colon.
[0009] Document JP2005046277 A discloses an en-
doscope system including an endoscope having an in-
sertion part, and an overtube having a flexible tube part
for inserting the insertion part. A shape retaining means
can fix the flexible tube part in an arbitrary shape, when
the insertion part is inserted in a patient’s body.
[0010] The present invention has been made in view
of the above circumstances and has an object to provide
an endoscope system which is easy to insert, being
equipped with a relatively short insertion section, as well
as to provide an endoscope system control program and
endoscope system control method for controlling the en-
doscope system.

Disclosure of Invention

Means for Solving the Problem

[0011] The invention is achieved with the features of
the independent claims. Embodiments of the invention
are laid out by the dependent claims.

Brief Description of the Drawings

[0012]

Fig. 1 is a sectional view taken along an insertion
axis and showing a structure of an overtube accord-
ing to a first embodiment of the present invention;
Fig. 2 is a sectional view showing the overtube ac-
cording to the first embodiment with an endoscope
inserted;
Fig. 3 is a diagram showing a first inserted state of
an endoscope system according to the first embod-
iment;
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Fig. 4 is a diagram showing a second inserted state
of the endoscope system according to the first em-
bodiment;
Fig. 5 is a diagram showing a third inserted state of
the endoscope system according to the first embod-
iment;
Fig. 6 is a diagram showing a fourth inserted state
of the endoscope system according to the first em-
bodiment;
Fig. 7 is a diagram showing a fifth inserted state of
the endoscope system according to the first embod-
iment;
Fig. 8 is a diagram showing a sixth inserted state of
the endoscope system according to the first embod-
iment;
Fig. 9 is a diagram showing a seventh inserted state
of the endoscope system according to the first em-
bodiment;
Fig. 10 is a diagram showing an eighth inserted state
of the endoscope system according to the first em-
bodiment;
Fig. 11 is a diagram showing a ninth inserted state
of the endoscope system according to the first em-
bodiment;
Fig. 12 is a diagram showing a tenth inserted state
of the endoscope system according to the first em-
bodiment;
Fig. 13 is a diagram showing an eleventh inserted
state of the endoscope system according to the first
embodiment;
Fig. 14 is a diagram showing a twelfth inserted state
of the endoscope system according to the first em-
bodiment;
Fig. 15 is a diagram showing a thirteenth inserted
state of the endoscope system according to the first
embodiment;
Fig. 16 is a diagram showing a configuration of an
endoscope system according to a second embodi-
ment of the present invention;
Fig. 17 is a chart showing action cycles of the endo-
scope system according to the second embodiment;
Fig. 18 is a flowchart showing processes of the en-
doscope system according to the second embodi-
ment;
Fig. 19 is a diagram showing part of a variation to
the endoscope system according to the second em-
bodiment;
Fig. 20 is a diagram showing a display example of
an operation method for the endoscope system on
a monitor in the second embodiment;
Fig. 21 is a diagram showing a tenth inserted state
of an endoscope system according to a third embod-
iment of the present invention;
Fig. 22 is a diagram showing an eleventh inserted
state of the endoscope system according to the third
embodiment;
Fig. 23 is a diagram showing a twelfth inserted state
of the endoscope system according to the third em-

bodiment;
Fig. 24 is a chart showing action cycles of an endo-
scope system according to a fourth embodiment of
the present invention;
Fig. 25 is a diagram showing a sixth inserted state
of an endoscope system according to a fifth embod-
iment of the present invention;
Fig. 26 is a diagram showing a seventh inserted state
of the endoscope system according to the fifth em-
bodiment;
Fig. 27 is a diagram showing an eighth inserted state
of the endoscope system according to the fifth em-
bodiment;
Fig. 28 is a diagram showing a ninth inserted state
of the endoscope system according to the fifth em-
bodiment;
Fig. 29 is a diagram showing a sixth inserted state
of an endoscope system according to a sixth em-
bodiment of the present invention;
Fig. 30 is a diagram showing a seventh inserted state
of the endoscope system according to the sixth em-
bodiment;
Fig. 31 is a diagram showing an eleventh inserted
state of an endoscope system according to a seventh
embodiment;
Fig. 32 is a diagram showing a twelfth inserted state
of the endoscope system according to the seventh
embodiment;
Fig. 33 is a diagram showing an example of a con-
ventional hood mounted at the distal end of an over-
tube;
Fig. 34 is a diagram showing how a gap is created
between a conventional hood and endoscope by
bending of the endoscope;
Fig. 35 is a diagram showing an example of a hood
improved to be applicable to various embodiments;
Fig. 36 is a diagram showing another example of a
hood improved to be applicable to various embodi-
ments; and
Fig. 37 is a diagram showing, in more detail, a con-
figuration of a bending portion/distal end portion pro-
vided beyond a balloon and applicable to various
embodiments.

Best Mode for Carrying Out the Invention

[0013] Embodiments of the present invention will be
described below with reference to the drawings.

[First embodiment]

[0014] Figs. 1 to 15 show a first embodiment of the
present invention, where Fig. 1 is a sectional view taken
along an insertion axis and showing a structure of an
overtube, Fig. 2 is a sectional view showing the overtube
with an endoscope inserted, Fig. 3 is a diagram showing
a first inserted state of an endoscope system, Fig. 4 is a
diagram showing a second inserted state of the endo-
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scope system, Fig. 5 is a diagram showing a third inserted
state of the endoscope system, Fig. 6 is a diagram show-
ing a fourth inserted state of the endoscope system, Fig.
7 is a diagram showing a fifth inserted state of the endo-
scope system, Fig. 8 is a diagram showing a sixth insert-
ed state of the endoscope system, Fig. 9 is a diagram
showing a seventh inserted state of the endoscope sys-
tem, Fig. 10 is a diagram showing an eighth inserted state
of the endoscope system, Fig. 11 is a diagram showing
a ninth inserted state of the endoscope system, Fig. 12
is a diagram showing a tenth inserted state of the endo-
scope system, Fig. 13 is a diagram showing an eleventh
inserted state of the endoscope system, Fig. 14 is a di-
agram showing a twelfth inserted state of the endoscope
system, and Fig. 15 is a diagram showing a thirteenth
inserted state of the endoscope system.
[0015] The endoscope system according to the
present invention includes an endoscope 1 equipped with
an insertion section which is an elongate member and
an overtube 2 which is an elongate member through
which the endoscope 1 is passed.
[0016] First, the overtube 2 will be described with ref-
erence to Fig. 1.
[0017] The overtube 2 configured as a tubular member
includes an operation section 2c provided on the hand
side and a shape-holding section 2b which, extending to
the distal side, constitutes an insertion section.
[0018] The shape-holding section 2b includes a cylin-
drical inner sheath 6, a cylindrical outer sheath 7 with an
inner surface larger in diameter than an outer surface of
the inner sheath 6, and a friction member 8 placed be-
tween the inner sheath 6 and outer sheath 7.
[0019] The inner sheath 6 is made, for example, of a
soft resin and the inside of the inner sheath 6 constitutes
an endoscope passage hole 13 which serves as a conduit
through which the endoscope 1 is passed.
[0020] The outer sheath 7 is similarly made, for exam-
ple, of a soft resin and the inner surface of the outer
sheath 7 constitutes a friction surface which produces a
frictional force when brought into contact with the outer
surface of the friction member 8.
[0021] The friction member 8 is made of a long, narrow
plate member wound spirally into an approximately tu-
bular shape. An outer surface of the friction member 8
constitutes a friction surface which produces a frictional
force when brought into contact with the inner surface of
the outer sheath 7. The friction member 8 is fixed to an
inner periphery of the inner sheath 6 in a distal end portion
along an insertion direction by a fixing section 11.
[0022] The operation section 2c includes a transmis-
sion member 9 which fixes the hand side of the friction
member 8 and an operation lever 4 which is fixed to the
transmission member 9, the transmission member 9 and
operation lever 4 being supported in a carrier slot 5 in
such a way as to be turnable in a circumferential direction
(or both in circumferential and axial directions, as re-
quired), where the carrier slot 5 is provided between an
inner sheath fixing member 12 which fixes the near end

of the inner sheath 6 and an outer sheath fixing member
10 which fixes the near end of the outer sheath 7.
[0023] A balloon mount 6a is provided at the distal end
of the shape-holding section 2b, for example, integrally
with the inner sheath 6, and a balloon 2a which serves
as fixing means is mounted on an outer periphery of the
balloon mount 6a. In the inner sheath 6, an air line 14
communicated with the balloon 2a at one end is provided
along a direction of the insertion axis. Running from the
inner sheath 6 to the inner sheath fixing member 12, the
air line 14 is communicated, at the other end, with an air
supply port 15 provided on a side face of the inner sheath
fixing member 12. Through the air line 14, air is supplied
to the balloon 2a and gases are sucked out of the balloon
2a.
[0024] Unlike the shape-holding section 2b, the bal-
loon mount 6a does not have a shape-holding function
and is configured to be flexible. Consequently, the bal-
loon 2a comes into close contact with body cavity walls
when inflated.
[0025] The overtube 2 is configured to be shorter in
total length than the insertion section of the endoscope 1.
[0026] Next, with reference to Fig. 2, description will
be given of the endoscope 1 passed through the endo-
scope passage hole 13 of the overtube 2.
[0027] Being configured such that the insertion section
which is an elongate member can be inserted through a
proximal opening of the endoscope passage hole 13 that
is conduit and passed through the endoscope passage
hole 13 until a distal end can stick out of a distal opening
of the endoscope passage hole 13, the endoscope 1 is
capable of moving relative to the overtube 2 in a direction
of passage.
[0028] The insertion section of the endoscope 1 has a
shape-holding section 1b configured in a manner similar
to the shape-holding section 2b of the overtube 2. A bal-
loon 1a which is fixing means is mounted on an outer
circumference beyond the shape-holding section 1b.
Furthermore, a bending portion/distal end portion 1c is
provided beyond the balloon 1a of the endoscope 1.
[0029] Again, the part of the endoscope 1 shown in
Fig. 2 on which the balloon 1a is mounted does not have
a shape-holding function and is configured to be flexible.
Thus, again the balloon 1a comes into close contact with
a body cavity wall when inflated.
[0030] Next, insertion procedures of the endoscope
system will be described with reference to Figs. 3 to 15.
Incidentally, the bending portion/distal end portion 1c is
not shown in Figs. 3 to 15 for the sake of simplicity.
[0031] Fig. 3 shows a first inserted state at an initial
stage of insertion. In this state, the shape-holding section
1b of the endoscope 1 and shape-holding section 2b of
the overtube 2 are both relaxed to be in a flexible state,
and the balloon 1a of the endoscope 1 and balloon 2a of
the overtube 2 are both deflated. Only the distal-end side
of the endoscope 1 with the balloon 1a extends outward
from a tip of the overtube 2. This differs from a state
described later in which the endoscope 1 is inserted and
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extends outward from the overtube 2.
[0032] Next, in the second inserted state shown in Fig.
4, the balloon 2a is inflated and brought into contact with
a body cavity wall 19 by being supplied with air. At this
stage, the surgeon may pull the overtube 2 and thereby
check that the balloon 2a is fixed to the body cavity wall
19.
[0033] Next, in the third inserted state shown in Fig. 5,
the shape-holding section 2b of the overtube 2 shape-
holds. In Figs. 5 to 10, parts which are shape-held are
hatched.
[0034] Next, in the fourth inserted state shown in Fig.
6, the endoscope 1 is inserted into the overtube 2. Con-
sequently, the endoscope 1 extends outward from the
tip of the overtube 2. In so doing, since the overtube 2 is
shape-held, the endoscope 1 can be inserted smoothly.
[0035] After the endoscope 1 is inserted by an appro-
priate length, in the fifth inserted state shown in Fig. 7,
the balloon 1a is inflated and brought into close contact
with the body cavity wall 19 by being supplied with air.
[0036] Furthermore, in the sixth inserted state shown
in Fig. 8, the shape-holding section 1b of the endoscope
1 shape-holds.
[0037] Next, in the seventh inserted state shown in Fig.
9, the shape-holding section 2b of the overtube 2 relaxes.
[0038] Next, in the eighth inserted state shown in Fig.
10, the balloon 2a of the overtube 2 is deflated with air
being sucked out of the balloon 2a.
[0039] Next, in the ninth inserted state shown in Fig.
11, the overtube 2 is inserted over the endoscope 1. Con-
sequently, the tip of the overtube 2 approaches close to
the hand side of the balloon la of the endoscope 1. In so
doing, since the endoscope 1 is shape-held, the overtube
2 can be inserted smoothly.
[0040] Next, in the tenth inserted state shown in Fig.
12, the shape-holding section 1b of the endoscope 1 is
relaxed. Consequently, now the shape-holding section
1b of the endoscope 1 and shape-holding section 2b of
the overtube 2 have both been relaxed.
[0041] Next, in the eleventh inserted state shown in
Fig. 13, as the surgeon pulls the endoscope 1 and over-
tube 2 integrally, the radius of curvature of the endoscope
1 and overtube 2 which are likely to have been bent along
an insertion path increases, approaching a straight line.
This removes excess flexing of the body cavity wall 19,
for example, of the small intestine, reducing the length,
along the insertion axis, of that part of the body cavity
wall 19 which is lying on the hand side of the balloon 1a.
[0042] Furthermore, in the twelfth inserted state shown
in Fig. 14, the balloon 2a of the overtube 2 is inflated and
brought into close contact with the body cavity wall 19
by being supplied with air.
[0043] Next, in the thirteenth inserted state shown in
Fig. 15, the balloon 1a of the endoscope 1 is deflated
with air being sucked out of the balloon 1a.
[0044] Subsequently, through repetition of the third in-
serted state shown in Fig. 5 to the thirteenth inserted
state shown in Fig. 15, the endoscope 1 and overtube 2

are advanced gradually in the body cavity wall 19.
[0045] When the endoscope 1 and overtube 2 are ad-
vanced to a desired position, it becomes possible to use
the endoscope 1 for observation and treatment.
[0046] According to the first embodiment, the endo-
scope can be inserted easily because the overtube is
shape-held during the insertion of the endoscope, and
the overtube can be inserted easily because the endo-
scope is shape-held during the insertion of the overtube.
Besides, since the body cavity wall is pulled in the elev-
enth inserted state shown in Fig. 13, it is possible to short-
en the insertion portion, reducing complexity of insertion
operation. This has the dual effect of shortening the in-
sertion portion by means of a double-balloon system and
making insertion easier due to shape-holding.

[Second embodiment]

[0047] Figs. 16 to 20 show a second embodiment of
the present invention, where Fig. 16 is a diagram showing
a configuration of an endoscope system, Fig. 17 is a chart
showing action cycles of the endoscope system, Fig. 18
is a flowchart showing processes of the endoscope sys-
tem, Fig. 19 is a diagram showing part of a variation to
the endoscope system, and Fig. 20 is a diagram showing
a display example of an operation method for the endo-
scope system on a monitor.
[0048] In the second embodiment, the same compo-
nents as those in the first embodiment will be denoted
by the same reference numerals as the corresponding
components in the first embodiment, and description
thereof will be omitted and only differences from the first
embodiment will be described mainly.
[0049] According to the second embodiment, the bal-
loons 1a and 2a are inflated/deflated, and the endoscope
1 and the overtube 2 is shape-held/relaxed automatically.
[0050] First, configuration of the endoscope system
will be described with reference to Fig. 16.
[0051] The endoscope 1 has an operation section on
the hand side of the shape-holding section 1b of the in-
sertion section. The operation section includes a grasp-
ing section 21 grasped by hand or the like, a bending
operation section 22 used for bending operation of the
bending portion/distal end portion 1c, a treatment instru-
ment insertion port 23 used to insert a treatment instru-
ment into a treatment instrument channel (not shown) in
the insertion portion, and an air supply port 25 to which
an air supply tube is connected to supply air to the balloon
1a.
[0052] Furthermore, the operation section of the endo-
scope 1 is equipped with a shape-holding/relaxing drive
section 24 which automatically shape-holds and relaxes
the shape-holding section 1b by turning a friction member
in the shape-holding section 1b.
[0053] On the other hand, the operation section 2c of
the overtube 2 is equipped with a shape-holding/relaxing
drive section 27 which automatically shape-holds and
relaxes the shape-holding section 2b by turning a friction
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member 8 in the shape-holding section 2b. The shape-
holding/relaxing drive section 27 includes a driving
source such as a motor whose driving force turns the
operation lever 4. Incidentally, the shape-holding/relax-
ing drive section 24 of the endoscope 1 is configured
substantially in a similar manner.
[0054] The endoscope 1 has a signal cable 24a con-
nected to the shape-holding/relaxing drive section 24 and
an air supply tube 25a connected to the air supply port
25. Also, the overtube 2 has a signal cable 27a connected
to the shape-holding/relaxing drive section 27 and an air
supply tube 15a connected to the air supply port 15.
[0055] Among them, the signal cables 24a and 27a are
connected to a shape controller 33 of a shape-holding/air
supply control apparatus 31 which is control means. On
the other hand, the air supply tubes 15a and 25a are
connected to an air supply controller 34 of the shape-
holding/air supply control apparatus 31.
[0056] The shape controller 33 and air supply controller
34 are connected to and controlled by a main controller
32, which is connected to a switching section 35. The
switching section 35 has four switches: a first switch 35a,
second switch 35b, third switch 35c, and fourth switch
35d. Shape-holding/air supply control actions (described
later) are performed according to operation of the switch-
es.
[0057] Incidentally, although the shape-holding/air
supply control apparatus 31 illustrated above includes
the three components, namely, the main controller 32,
shape controller 33, and air supply controller 34, these
components may be constructed, of course, as an inte-
gral unit. Also, the number of switches in the switching
section 35 is not limited to four.
[0058] Next, action of the endoscope system by means
of the switching section 35 will be described with refer-
ence to Figs. 17 and 18.
[0059] It is assumed that before the start of the action,
the shape-holding section 1b of the endoscope 1 and
shape-holding section 2b of the overtube 2 are both re-
laxed (made flexible) and the balloons 1a and 1b are both
deflated.
[0060] When endoscopic procedures using the endo-
scope system are started, the surgeon inserts the over-
tube 2 by an appropriate length into the body cavity of
the subject (Step S1).
[0061] The surgeon presses the first switch 35a (Step
S2). Consequently, under the control of the main control-
ler 32 which detects the press of the first switch 35a, the
endoscope system performs a sequence of actions rep-
resented by the first iteration of symbols 35a1 to 35a3 in
the first cycle in Fig. 17. That is, air is supplied from the
air supply controller 34 to the balloon 2a of the overtube
2, inflating the balloon 2a as shown in Fig. 4 (symbol
35a1 in Fig. 17). Next, a drive signal is transmitted from
the shape controller 33 to the shape-holding/relaxing
drive section 27, causing the shape-holding section 2b
to shape-hold as shown in Fig. 5 (symbol 35a2 in Fig.
17). Although the endoscope system is designed to per-

form the process of also deflating the balloon 1a of the
endoscope 1 when the surgeon presses the first switch
35a, since the balloon 1a remains deflated immediately
after the start of endoscopic procedures, practically noth-
ing is done here.
[0062] When the state shown in Fig. 5 is reached, the
surgeon inserts the endoscope 1 into the overtube 2 to
achieve the state shown in Fig. 6 (Step S3).
[0063] Next, the surgeon presses the third switch 35c
(Step S4). Consequently, under the control of the main
controller 32 which detects the press of the third switch
35c, the endoscope system performs a sequence of ac-
tions represented by the first iteration of symbol 35c in
the first cycle in Fig. 17. That is, air is supplied from the
air supply controller 34 to the balloon 1a of the endoscope
1, inflating the balloon 1a as shown in Fig. 7. Next, a drive
signal is transmitted from the shape controller 33 to the
shape-holding/relaxing drive section 24, causing the
shape-holding section 1b to shape-hold as shown in Fig.
8. Incidentally, the inflation of the balloon 1a and shape-
holding of the shape-holding section 1b may be reversed
in order.
[0064] When the state shown in Fig. 8 is reached, the
surgeon may pull the endoscope 1 and thereby check
whether the balloon 1a is fixed to the body cavity wall 19
(Step S5). However, Step S5 may be omitted. If Step S5
is omitted, the process in Step S4 described above, and
a process in Step S6 described later can be carried out
in succession automatically.
[0065] Subsequently, the surgeon presses the second
switch 35b (Step S6). Consequently, under the control
of the main controller 32 which detects the press of the
second switch 35b, the endoscope system performs a
sequence of actions represented by symbol 35b in the
first cycle in Fig. 17. That is, a drive signal is transmitted
from the shape controller 33 to the shape-holding/relax-
ing drive section 27, causing the shape-holding section
2b of the overtube 2 to relax as shown in Fig. 9. Also, the
air supply controller 34 sucks air from the balloon 2a of
the overtube 2, deflating the balloon 2a as shown in Fig.
10. Incidentally, the relaxation of the shape-holding sec-
tion 2b and the deflation of the balloon 2a may be re-
versed in order.
[0066] When the state shown in Fig. 10 is reached, the
surgeon inserts the overtube 2 over the endoscope 1 to
achieve the state shown in Fig. 11 (Step S7).
[0067] Next, the surgeon presses the fourth switch 35d
(Step S8). Consequently, under the control of the main
controller 32 which detects the press of the fourth switch
35d, the endoscope system performs a sequence of ac-
tions represented by symbol 35d in the first cycle in Fig.
17. That is, a drive signal is transmitted from the shape
controller 33 to the shape-holding/relaxing drive section
24, causing the shape-holding section 1b of the endo-
scope 1 to relax as shown in Fig. 12.
[0068] When the state shown in Fig. 12 is reached, the
surgeon pulls the endoscope 1 and overtube 2 to shorten
the body cavity wall 19 as shown in Fig. 13 (Step S9).
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[0069] Next, when the surgeon presses the first switch
35a (Step S10), the endoscope system performs a se-
quence of actions represented by the second iteration of
symbols 35a1 to 35a3 in the first cycle in Fig. 17. Con-
sequently, the balloon 2a of the overtube 2 is inflated
(Fig. 14), the balloon 1a of the endoscope 1 is deflated
(Fig. 15), and the shape-holding section 2b of the over-
tube 2 shape-holds (Fig. 5).
[0070] Subsequently, a process in the second cycle is
performed through repetition of the actions in Steps S3
to S10. Then, the same process as in the second cycle
is repeated in the third and subsequent cycles.
[0071] Next, with reference to Fig. 19, description will
be given of an exemplary configuration used to indicate
a next operation to take to the surgeon. Incidentally, the
endoscope 1 and overtube 2 are not shown in Fig. 19.
[0072] The shape-holding/air supply control apparatus
31 is connected to a video system center 41 and outputs
information about the next operation to take to the video
system center 41.
[0073] The video system center 41 is connected with
a monitor 42 which is guiding means as well as display
means. A screen of the monitor 42 displays a subject
image 43 obtained by an image pickup device (not
shown) of the endoscope 1 as well as displays the next
operation to be taken by the surgeon as an operation
guide display 44. In an example in Fig. 19, the surgeon
is instructed to push the endoscope 1 next.
[0074] Fig. 20 shows an example in which the opera-
tion guide display 44 is provided for the next two steps.
[0075] That is, the operation guide display 44 includes
a first operation guide display 44a which displays the next
operation to take and a second operation guide display
44b which displays an operation to take after the next
operation. In the example shown in Fig. 20, the next op-
eration to take is to pull the endoscope 1 and overtube
2 and the operation after next is to press the first switch
35a.
[0076] Incidentally, although operation guidance is
provided here for the next two steps, subsequent steps
may be covered or an entire sequence of actions may
be displayed with the current operation being highlighted
or the like.
[0077] Although a monitor which is display means is
used as the guiding means, the operation to take may
be indicated by voice using voice means such as a speak-
er instead of, or in conjunction with, the monitor.
[0078] The shape-holding/air supply control apparatus
31 may be controlled by special-purpose hardware or
controlled by general-purpose hardware with the appli-
cation of an endoscope system control method. Alterna-
tively, the apparatus may be equipped with computer
functions and controlled by an endoscope system control
program.
[0079] The second embodiment offers almost the
same effect as the first embodiment. In addition, since
shape-holding and air supply are controlled automatical-
ly, it is possible to insert the endoscope by means of an

overtube by simply pressing, for example, four switches
in sequence.
[0080] Since the next operation to take is indicated by
display or by voice, the surgeon can perform the next
operation with security and without mistakes.
[0081] Although in the embodiments described above,
the endoscope provided with a shape-holding function is
inserted into the overtube provided with a shape-holding
function, this is not restrictive and an applicator which is
an elongate member provided with a shape-holding func-
tion may be inserted, for example, into a channel of an
endoscope provided with a shape-holding function. In
that case, a balloon and the like similar to those described
above will be provided in a distal end portion of the ap-
plicator.
[0082] Also, although in the embodiments described
above, a balloon serving as fixing means is attached to
each of the endoscope and overtube, the present inven-
tion is not limited to this. Even if a balloon is attached to
only one of them, it is possible to reduce the insertion
length by pulling the body cavity wall at least once.
[0083] Similarly, although both endoscope and over-
tube are provided with a shape-holding function in the
above example, this is not restrictive. That is, even if only
one of them is provided with a shape-holding function, it
is possible to improve insertability.
[0084] In that case, since the inner elongate member
(the endoscope in the above example) is generally in-
serted more deeply than the outer elongate member (the
overtube in the above example), preferably that part of
the inner elongate member which sticks out from the out-
er elongate member at the distal end is soft during inser-
tion from the viewpoint of friendliness to the body cavity.
Thus, if one of the inner and outer elongate members is
provided with a shape-holding function, preferably that
one is the inner elongate member.
[0085] On the other hand, if only the outer elongate
member is provided with a shape-holding function, and
if the outer elongate member is an overtube, a conven-
tional endoscope not provided with a shape-holding func-
tion can be used as the inner elongate member, which
is an advantage
[0086] Furthermore, although balloons are used as fix-
ing means in the above example, this is not restrictive.
For example, a basket made up of multiple wires which
can expand spherically or other means may be used as
fixing means.

[Third embodiment]

[0087] Figs. 21 to 23 show a third embodiment of the
present invention, where Fig. 21 is a diagram showing a
tenth inserted state of an endoscope system, Fig. 22 is
a diagram showing an eleventh inserted state of the en-
doscope system, and Fig. 23 is a diagram showing a
twelfth inserted state of the endoscope system.
[0088] In the third embodiment, the same components
as those in the first and second embodiments will be de-

11 12 



EP 1 882 441 B9

8

5

10

15

20

25

30

35

40

45

50

55

noted by the same reference numerals as the corre-
sponding components in the first and second embodi-
ments, and description thereof will be omitted and only
differences from the first and second embodiments will
be described mainly.
[0089] The endoscope system according to the
present embodiment has the same configuration as the
first embodiment, but differs in the method for use and
in operating procedures.
[0090] Once the surgeon starts insertion of the endo-
scope system, insertion procedures such as described
with reference to Fig. 3 (first inserted state) to Fig. 11
(ninth inserted state) are carried out. It is assumed that
the ninth inserted state shown in Fig. 11 has been
reached.
[0091] In the tenth inserted state shown in Fig. 21, the
balloon 2a is inflated and brought into close contact with
the body cavity wall 19 by being supplied with air.
[0092] Next, in the eleventh inserted state shown in
Fig. 22, the shape-holding section 1b of the endoscope
1 is relaxed. Consequently, now the shape-holding sec-
tion 1b of the endoscope 1 and shape-holding section 2b
of the overtube 2 have both been relaxed.
[0093] Next, in the twelfth inserted state shown in Fig.
23, the surgeon pulls the endoscope 1 and overtube 2
integrally, hauling in the body cavity wall 19, for example,
of the small intestine and thereby reducing the length,
along the insertion axis, of that part of the body cavity
wall 19 which is lying on the hand side of the balloon 1a.
[0094] Next, in the thirteenth inserted state shown in
Fig. 15, the balloon 1a of the endoscope 1 is deflated.
[0095] Subsequently, returning to the third inserted
state in Fig. 5, the shape-holding section 2b of the over-
tube 2 shape-holds.
[0096] In this way, by repeating the procedures of Fig.
5 → Fig. 6 → Fig. 7 → Fig. 8 → Fig. 9 → Fig. 10 → Fig.
11 → Fig. 21 → Fig. 22 → Fig. 23 → Fig. 15 → Fig. 5, it
is possible to gradually advance the endoscope 1 and
overtube 2 relative to the body cavity wall 19.
[0097] The third embodiment offers substantially the
same effect as the first embodiment. In addition, when
pulling the endoscope 1 and overtube 2 integrally, since
the balloon 1a of the endoscope 1 and balloon 2a of the
overtube 2 are in close contact with the body cavity wall
19, the surgeon can haul the body cavity wall 19 toward
the hand side by holding the body cavity wall 19 more
reliably.

[Fourth embodiment]

[0098] Fig. 24, which shows a fourth embodiment of
the present invention, is a chart showing action cycles of
an endoscope system. In the fourth embodiment, the
same components as those in the first to third embodi-
ments will be denoted by the same reference numerals
as the corresponding components in the first to third em-
bodiments, and description thereof will be omitted and
only differences from the first to third embodiments will

be described mainly.
[0099] The endoscope system according to the
present embodiment has the same configuration as the
second embodiment, but differs in the control method.
That is, according to the present embodiment, part of the
procedures according to the third embodiment is auto-
mated and controlled by the shape-holding/air supply
control apparatus 31 serving as control means. Thus, a
control program which implements the control method
described here differs from the one according to the sec-
ond embodiment.
[0100] The control method will be described with ref-
erence to Fig. 24. In the present embodiment, since the
control method differs from the one according to the sec-
ond embodiment, functions assigned to the first to fourth
switches 35a to 35d, respectively, also differ from those
of the second embodiment.
[0101] Before the start of the action, the shape-holding
section 1b of the endoscope 1 and shape-holding section
2b of the overtube 2 are both relaxed (made flexible) and
the balloons 1a and 1b are both deflated, as in the case
of the second embodiment.
[0102] When endoscopic procedures using the endo-
scope system are started, the surgeon inserts the over-
tube 2 by an appropriate length into the body cavity of
the subject.
[0103] The surgeon presses the first switch 35a. Con-
sequently, under the control of the main controller 32
which detects the press of the first switch 35a, the endo-
scope system performs a sequence of actions represent-
ed by the first iteration of symbols 35a1’ and 35a2’ in the
first cycle in Fig. 24. That is, air is supplied from the air
supply controller 34 to the balloon 2a of the overtube 2,
inflating the balloon 2a as shown in Fig. 4 (symbol 35a1’
in Fig. 24). Next, a drive signal is transmitted from the
shape controller 33 to the shape-holding/relaxing drive
section 27, causing the shape-holding section 1b of the
endoscope 1 to relax (symbol 35a2’ in Fig. 24). However,
since the shape-holding section 1b remains relaxed im-
mediately after the start of endoscopic procedures, prac-
tically nothing is done here. Incidentally, the inflation of
the balloon 2a and the shape-holding of the shape-hold-
ing section 1b may be reversed in order.
[0104] Next, the surgeon presses the fourth switch
35d. Consequently, under the control of the main con-
troller 32 which detects the press of the fourth switch 35d,
the endoscope system performs a sequence of actions
represented by the first iteration of symbols 35d1’ and
35d2’ in the first cycle in Fig. 24. That is, a drive signal
is transmitted from the shape controller 33 to the shape-
holding/relaxing drive section 27, causing the shape-
holding section 2b to shape-hold as shown in Fig. 5 (sym-
bol 35d1’ in Fig. 24). Furthermore, although the endo-
scope system is designed to automatically perform the
process of deflating the balloon 1a of the endoscope 1
under the control of the air supply controller 34 (symbol
35d2’ in Fig. 24), since the balloon 1a remains deflated
immediately after the start of endoscopic procedures,
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practically nothing is done here.
[0105] When the state shown in Fig. 5 is reached, the
surgeon inserts the endoscope 1 into the overtube 2 to
achieve the state shown in Fig. 6.
[0106] Next, the surgeon presses the third switch 35c.
Consequently, under the control of the main controller
32 which detects the press of the third switch 35c, the
endoscope system performs a sequence of actions rep-
resented by the first iteration of symbol 35c in the first
cycle in Fig. 24. That is, air is supplied from the air supply
controller 34 to the balloon 1a of the endoscope 1, inflat-
ing the balloon 1a as shown in Fig. 7. Next, a drive signal
is transmitted from the shape controller 33 to the shape-
holding/relaxing drive section 24, causing the shape-
holding section 1b to shape-hold as shown in Fig. 8. In-
cidentally, the inflation of the balloon 1a and shape-hold-
ing of the shape-holding section 1b may be reversed in
order.
[0107] When the state shown in Fig. 8 is reached, the
surgeon may pull the endoscope 1 and thereby check
whether the balloon 1a is fixed to the body cavity wall 19.
However, this step may be omitted like the above case.
[0108] Subsequently, the surgeon presses the second
switch 35b. Consequently, under the control of the main
controller 32 which detects the press of the second switch
35b, the endoscope system performs a sequence of ac-
tions represented by symbol 35b in the first cycle in Fig.
24. That is, a drive signal is transmitted from the shape
controller 33 to the shape-holding/relaxing drive section
27, causing the shape-holding section 2b of the overtube
2 to relax as shown in Fig. 9. Also, the air supply controller
34 sucks air from the balloon 2a of the overtube 2, de-
flating the balloon 2a as shown in Fig. 10. Incidentally,
the relaxation of the shape-holding section 2b and the
deflation of the balloon 2a may be reversed in order.
[0109] When the state shown in Fig. 10 is reached, the
surgeon inserts the overtube 2 over the endoscope 1 to
achieve the state shown in Fig. 11.
[0110] Next, the surgeon presses the first switch 35a.
Consequently, under the control of the main controller
32 which detects the press of the first switch 35a, the
endoscope system performs a sequence of actions rep-
resented by the second iteration of symbols 35a1’ and
35a2’ in the first cycle in Fig. 24. That is, air is supplied
from the air supply controller 34 to the balloon 2a of the
overtube 2, inflating the balloon 2a as shown in Fig. 21
(symbol 35a1’ in Fig. 24). Next, a drive signal is trans-
mitted from the shape controller 33 to the shape-hold-
ing/relaxing drive section 27, causing the shape-holding
section 1b of the endoscope 1 to relax as shown in Fig.
22 (symbol 35a2’ in Fig. 24).
[0111] When the state shown in Fig. 22 is reached, the
surgeon pulls the endoscope 1 and overtube 2 to haul in
the body cavity wall 19 as shown in Fig. 23.
[0112] Next, when the surgeon presses the fourth
switch 35d, the endoscope system performs a sequence
of actions represented by the second iteration of symbols
35d1’ and 35d2’ in the first cycle in Fig. 24. Consequently,

the balloon 1a of the endoscope 1 is deflated (Fig. 15)
and the shape-holding section 2b of the overtube 2
shape-holds (Fig. 5).
[0113] Subsequently, a process in the second cycle is
performed through repetition of the actions in Fig. 5 →
Fig. 6 → Fig. 7 → Fig. 8 → Fig. 9 → Fig. 10 → Fig. 11
→ Fig. 21 → Fig. 22 → Fig. 23 → Fig. 15 → Fig. 5. Then,
the same process as in the second cycle is repeated in
the third and subsequent cycles.
[0114] Incidentally, the next operation to take may be
indicated by display or by voice, as in the case of the
second embodiment.
[0115] In this way, the fourth embodiment makes it pos-
sible to automatically control shape-holding and air sup-
ply according to predetermined procedures by simply
pressing, for example, four switches in sequence, much
in the same way as the second embodiment. In addition,
according to the present embodiment, much in the same
way as the third embodiment, when pulling the endo-
scope 1 and overtube 2 integrally, since the balloon 1a
of the endoscope 1 and balloon 2a of the overtube 2 are
in close contact with the body cavity wall 19, the surgeon
can haul the body cavity wall 19 toward the hand side by
holding the body cavity wall 19 more reliably.

[Fifth embodiment]

[0116] Figs. 25 to 28 show a fifth embodiment of the
present invention, where Fig. 25 is a diagram showing a
sixth inserted state of an endoscope system, Fig. 26 is
a diagram showing a seventh inserted state of the endo-
scope system, Fig. 27 is a diagram showing an eighth
inserted state of the endoscope system, and Fig. 28 is a
diagram showing a ninth inserted state of the endoscope
system.
[0117] In the fifth embodiment, the same components
as those in the first to fourth embodiments will be denoted
by the same reference numerals as the corresponding
components in the first to fourth embodiments, and de-
scription thereof will be omitted and only differences from
the first to fourth embodiments will be described mainly.
[0118] The endoscope system according to the
present embodiment has the same configuration as the
first embodiment, but differs in the method for use and
in operating procedures from the first and third embodi-
ments.
[0119] Once the surgeon starts insertion of the endo-
scope system, insertion procedures such as described
with reference to Fig. 3 (first inserted state) to Fig. 7 (fifth
inserted state) are carried out. It is assumed that the fifth
inserted state shown in Fig. 7 has been reached.
[0120] Then, in the sixth inserted state shown in Fig.
25, the surgeon pulls only the endoscope 1 along the
shape-held overtube 2. Consequently, the balloon 1a of
the endoscope 1 approaches the balloon 2a of the over-
tube 2 in relative terms and that part of the body cavity
wall 19 which is lying between the two balloons 1a and
2a is hauled in and shortened.
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[0121] Next, in the seventh inserted state shown in Fig.
26, the balloon 2a of the overtube 2 is deflated. Conse-
quently, the shortened part of the body cavity wall 19
between the two balloons 1a and 2a moves toward the
hand side by getting over the outer periphery of the bal-
loon 2a of the overtube 2.
[0122] Next, in the eighth inserted state shown in Fig.
27, the balloon 2a is inflated and brought into close con-
tact with the body cavity wall 19 by being supplied with air.
[0123] Next, in the ninth inserted state shown in Fig.
28, the balloon 1a is deflated.
[0124] Subsequently, returning to the fourth inserted
state shown in Fig. 6, the surgeon inserts the endoscope
1 into the overtube 2.
[0125] In this way, by repeating the procedures of Fig.
6 → Fig. 7 → Fig. 25 → Fig. 26 → Fig. 27 → Fig. 28 →
Fig. 6, it is possible to gradually haul the body cavity wall
19 to the hand side of the balloon 2a of the overtube 2.
Consequently, the endoscope 1 advances relative to the
body cavity wall 19.
[0126] The fifth embodiment offers substantially the
same effect as the first to fourth embodiments also by
hauling in the body cavity wall 19 by pulling only the en-
doscope 1 with the balloon 1a inflated. The repeated pro-
cedures of Fig. 6 → Fig. 7 → Fig. 25 → Fig. 26 → Fig.
27 → Fig. 28 → Fig. 6 eliminate the needs to shape-hold
the endoscope 1 and relax the overtube 2 and basically
eliminate the need for the surgeon to insert the overtube
2, making it possible to simplify operation. Furthermore,
when the endoscope 1 is pulled, the overtube 2, which
is shape-held, serves as a guide, making it easy to per-
form the pull action.
[0127] Again in the present embodiment, although not
illustrated, part of the endoscopic procedures can be au-
tomated using the configuration described in the second
embodiment, as in the case of the second embodiment
in relation to the first embodiment or the fourth embodi-
ment in relation to the third embodiment.

[Sixth embodiment]

[0128] Figs. 29 and 30 show a sixth embodiment of the
present invention, where Fig. 29 is a diagram showing a
sixth inserted state of an endoscope system and Fig. 30
is a diagram showing a seventh inserted state of the en-
doscope system. In the sixth embodiment, the same
components as those in the first to fifth embodiments will
be denoted by the same reference numerals as the cor-
responding components in the first to fifth embodiments,
and description thereof will be omitted and only differ-
ences from the first to fifth embodiments will be described
mainly.
[0129] The endoscope system according to the
present embodiment has the same configuration as the
first embodiment, but slightly differs in the method for use
from the fifth embodiment.
[0130] Once the surgeon starts insertion of the endo-
scope system, insertion procedures such as described

with reference to Fig. 3 (first inserted state) to Fig. 7 (fifth
inserted state) are carried out. It is assumed that the fifth
inserted state shown in Fig. 7 has been reached.
[0131] In the sixth inserted state in Fig. 29, the balloon
2a serving as fixing means of the overtube 2 is deflated
by a predetermined amount (slightly) (to bring the balloon
2a closer to a non-fixing state than to a fixing state by a
predetermined amount). After the slight deflation, pref-
erably the balloon 2a remains inflated to such an extent
as to hold that part of the body cavity wall 19 which is
lying on the hand side of the balloon 2a while allowing
the body cavity wall 19 which is subsequently hauled in
by the balloon 1a of the endoscope 1 to get over the
balloon 2a.
[0132] Next, in the seventh inserted state in Fig. 30,
the surgeon pulls only the endoscope 1 along the shape-
held overtube 2. Consequently, the balloon 1a of the en-
doscope 1 approaches the balloon 2a of the overtube 2
in relative terms and the body cavity wall 19 is hauled
toward the hand side. At this time, since the balloon 2a
of the overtube 2 remains inflated to the extent described
above, the body cavity wall 19 hauled in by the balloon
1a is further hauled toward the hand side by getting over
the outer periphery of the balloon 2a. Consequently, that
part of the body cavity wall 19 which is lying between the
two balloons 1a and 2a is shortened to a lesser extent
than in the example according to the fifth embodiment in
Fig. 25.
[0133] Next, in the eighth inserted state in Fig. 27, the
balloon 2a is inflated to a diameter approximately equal
to that of the balloon 1a and brought into close contact
with the body cavity wall 19 securely by being supplied
with air.
[0134] Next, in the ninth inserted state in Fig. 28, the
balloon 1a is deflated.
[0135] Subsequently, returning to the fourth inserted
state in Fig. 6, the surgeon inserts the endoscope 1 into
the overtube 2.
[0136] In this way, by repeating the procedures of Fig.
6 → Fig. 7 → Fig. 29 → Fig. 30 → Fig. 27 → Fig. 28 →
Fig. 6, it is possible to gradually haul the body cavity wall
19 to the hand side of the balloon 2a of the overtube 2.
Consequently, the endoscope 1 advances relative to the
body cavity wall 19.
[0137] The sixth embodiment offers substantially the
same effect as the fifth embodiment. In addition, since
the balloon 2a of the overtube 2 is inflated to a slightly
lesser extent, the body cavity wall 19 being hauled in by
the balloon 1a of the endoscope 1 can get over the bal-
loon 2a, allowing the body cavity wall 19 to be shortened
to a lesser extent. This makes it possible to reduce the
burden on the subject.
[0138] Again in the present embodiment, although not
illustrated, part of the endoscopic procedures can be au-
tomated using the configuration described in the second
embodiment, as in the case of the second embodiment
in relation to the first embodiment or the fourth embodi-
ment in relation to the third embodiment.
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[Seventh embodiment]

[0139] Figs. 31 and 32 show a seventh embodiment
of the present invention, where Fig. 31 is a diagram show-
ing an eleventh inserted state of an endoscope system
and Fig. 32 is a diagram showing a twelfth inserted state
of the endoscope system. In the seventh embodiment,
the same components as those in the first to sixth em-
bodiments will be denoted by the same reference numer-
als as the corresponding components in the first to sixth
embodiments, and description thereof will be omitted and
only differences from the first to sixth embodiments will
be described mainly.
[0140] The endoscope system according to the
present embodiment has the same configuration as the
first embodiment, but differs in the method for use and
in operating procedures from the first, third, fifth, and sixth
embodiments.
[0141] Once the surgeon starts insertion of the endo-
scope system, insertion procedures such as described
with reference to Fig. 3 (first inserted state) to Fig. 11
(ninth inserted state) and Fig. 21 (tenth inserted state)
are carried out. It is assumed that the tenth inserted state
shown in Fig. 21 has been reached.
[0142] In the eleventh inserted state in Fig. 31, the bal-
loon 1a of the endoscope 1 is deflated.
[0143] Next, in the twelfth inserted state in Fig. 32, the
surgeon pulls only the overtube 2 along the shape-held
endoscope 1. Consequently, the balloon 2a of the over-
tube 2 moves toward the hand side, hauling the body
cavity wall 19 toward the hand side.
[0144] Subsequently, returning to the seventh inserted
state shown in Fig. 9, the balloon 1a of the endoscope 1
is inflated.
[0145] In this way, by repeating the procedures of Fig.
9 → Fig. 10 → Fig. 11 → Fig. 21 → Fig. 31 → Fig. 32 →
Fig. 9, it is possible to gradually haul the body cavity wall
19 to the hand side of the balloon 2a of the overtube 2.
Consequently, the endoscope 1 advances relative to the
body cavity wall 19.
[0146] The seventh embodiment offers substantially
the same effect as the first to sixth embodiments also by
hauling in the body cavity wall 19 by pulling only the over-
tube 2 with the balloon 2a inflated. The repeated proce-
dures of Fig. 9 → Fig. 10 → Fig. 11 → Fig. 21 → Fig. 31
→ Fig. 32 → Fig. 9 eliminate the needs to shape-hold
the overtube 2 and relax the endoscope 1 and basically
eliminate the need for the surgeon to insert the endo-
scope 1, making it possible to simplify operation. Further-
more, when the overtube 2 is pulled, the endoscope 1,
which is shape-held, serves as a guide, making it easy
to perform the pull action.
[0147] Again in the present embodiment, although not
illustrated, part of the endoscopic procedures can be au-
tomated using the configuration described in the second
embodiment, as in the case of the second embodiment
in relation to the first embodiment or the fourth embodi-
ment in relation to the third embodiment.

[0148] Next, a configuration example of the endoscope
system will be described with reference to Figs. 33 to 37.
[0149] Fig. 33 is a diagram showing an example of a
conventional hood mounted at the distal end of an over-
tube and Fig. 34 is a diagram showing how a gap is cre-
ated between the conventional hood and endoscope by
bending of the endoscope.
[0150] To improve the capability of the endoscope 1
to advance and retract in the overtube 2, the overtube 2
is configured to have an inside diameter larger than an
outside diameter of the endoscope 1 by a predetermined
amount, thereby providing a gap between the inside di-
ameter of the overtube 2 and outside diameter of the
endoscope 1. On the other hand, it is likely that this con-
figuration will cause the body cavity wall 19 to get into
the gap between the endoscope 1 and overtube 2 when
the endoscope 1 is pulled back into the overtube 2. Thus,
a hood 59 is attached to the distal end of the overtube 2
to substantially eliminate a gap between the tip of the
hood 59 and outside diameter of the endoscope 1.
[0151] That is, the conventional hood 59 which is ap-
proximately cylindrical in shape includes a cylindrical
mount 59a to be fitted over the tip of the overtube 2 and
a taper 59b which decreases in diameter from the mount
59a to the distal end, in which an inside diameter of an
opening 59c at the distal end of the taper 59b is approx-
imately equal to an outside diameter of the endoscope
1. The conventional hood 59 is made of a soft material
such as silicon rubber.
[0152] However, the use of the hood 59 made of such
a soft material may cause a gap to be created between
the opening 59c at the distal end of the hood 59 and
endoscope 1 when bending is applied to the endoscope
1 as shown in Figs. 33 and 34.
[0153] A hood 51 improved to fix the above problem is
shown in Fig. 35. That is, Fig. 35 is a diagram showing
an example of a hood improved to be applied to various
embodiments.
[0154] The hood 51 has substantially the same struc-
ture as the conventional hood 59 described above. That
is, the hood 51 which is approximately cylindrical in shape
includes a cylindrical mount 51a to be fitted over the tip
of the overtube 2 and a taper 51b which decreases in
diameter from the mount 51a to the distal end, in which
an inside diameter of an opening 51c at the distal end of
the taper 51b is approximately equal to (to be exact,
slightly larger than) the outside diameter of the endo-
scope 1.
However, unlike the conventional hood 59, the hood 51
is made of a hard material such as hard rubber, resin, or
metal. Also, an inner surface of the opening 51c at the
distal end has been treated to reduce frictional resistance
with an outer surface of the endoscope 1.
[0155] With the above configuration, the hood 51 itself
does not deform even if bending is applied to the endo-
scope 1, but also prevents that part of the endoscope 1
which is located in the hood 51 and overtube 2 from bend-
ing, and thus there is no possibility that a gap such as
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shown in Figs. 33 and 34 will be created. This makes it
possible to prevent the body cavity wall 19 from getting
into the gap between the endoscope 1 and overtube 2
when the endoscope 1 is advanced and retracted relative
to the overtube 2, and simplify operation by eliminating
concerns during the operation.
[0156] Fig. 36 is a diagram showing another example
of a hood improved to be applied to various embodi-
ments.
[0157] A hood 52 here is equipped with a shape re-
stricting section which restricts bending of the endoscope
1. That is, the hood 52 is made of a hard material such
as hard rubber, resin, or metal and includes a cylindrical
mount 52a and a taper 52b which decreases in diameter
from the mount 52a to the distal end. A circular hole 52c
serving as the shape restricting section is formed in com-
mon to the mount 52a and taper 52b. An inside diameter
of the circular hole 52c is approximately equal to (to be
exact, slightly larger than) the outside diameter of the
endoscope 1. Also, an inner surface of the circular hole
52c has been treated to reduce frictional resistance with
the outer surface of the endoscope 1. Furthermore, a
circular groove 52d concentric with the circular hole 52c
is formed in an outer periphery of the circular hole 52c,
extending forward from a rear end face of the mount 52a,
to accept the distal end of the overtube 2.
[0158] The hood 52 configured as described above
prevents bending from being applied to the endoscope
1 because the circular hole 52c has a predetermined
length in the axial direction. Since the bending itself of
the endoscope 1 is restricted, it is possible to prevent a
gap such as shown in Figs. 33 and 34 from being created
between the circular hole 52c of the hood 52 and the
endoscope 1.
[0159] The configuration shown in Fig. 36 not only of-
fers substantially the same effect as the configuration
shown in Fig. 35, but also restricts bending of the endo-
scope 1 and thereby prevents gap formation more relia-
bly.
[0160] As described earlier, according to the first em-
bodiment, the bending portion/distal end portion 1c is pro-
vided beyond the balloon 1a in the insertion section of
the endoscope 1. Fig. 37 is a diagram showing a config-
uration of the bending portion/distal end portion 1c pro-
vided beyond the balloon 1a in more detail.
[0161] As shown in Fig. 37, the bending portion/distal
end portion 1c provided beyond the balloon 1a includes
a distal end portion (distal rigid portion) 1c1 and bending
portion 1c2 provided in a row from the distal end to the
near end.
[0162] In this configuration, it is recommended to keep
the balloon inflated to the extent shown in Fig. 37 even
when the balloon 1a is not used to hold the body cavity
wall 19. Consequently, even if there is an attempt to pull
the endoscope 1 into the overtube 2, the balloon 1a will
hit the hood 51 attached to the distal end of the overtube
2, restricting a further pull. Thus, the bending portion 1c2
will never get into the hood 51 or overtube 2, causing no

bending at the location of the hood 51. This reliably pre-
vents formation of a gap such as described with reference
to Figs. 33 and 34.
[0163] In the embodiments described above, the bal-
loons 1a and 2a are approximately equal in diameter
when inflated except for the parts shown in Figs. 29 and
30 in the sixth embodiment. However, the first embodi-
ment, seventh embodiment, and the like, for example,
are not limited to this. For example, the balloon 2a may
be larger in diameter than the balloon 1a when inflated.
That is, for example, the force required by the balloon 2a
to hold the body cavity wall 19 in the state in Fig. 32
according to the seventh embodiment is believed to be
larger than the force required by the balloon 1a to hold
the body cavity wall 19 in the state in Fig. 10 cited in the
seventh embodiment. This is because the body cavity
wall 19 contracted to the position of the balloon 2a in the
state shown in Fig. 32 returns to the position of the balloon
1a in the state shown in Fig. 10, meaning that the body
cavity wall 19 is contracted to a greater extent in Fig. 32
than in Fig. 10. Thus, in order to exert a greater holding
force, it is effective to make the diameter of the inflated
balloon 2a larger than the diameter of the inflated balloon
1a.
[0164] Furthermore, the extent to which the balloon 1a
and 2a (either both or one of them) are inflated may be
varied based on information--such as described below-
possessed by the shape-holding/air supply control ap-
paratus 31.
[0165] A first example involves increasing the extent
to which the balloon used to haul in the body cavity wall
19 is inflated with increases in the number of times the
balloon is inflated.
[0166] A second example involves increasing the ex-
tent to which the balloon is inflated with increases in the
number of times (cycles) a series of procedures is re-
peated to haul in the body cavity wall 19.
[0167] A third example involves increasing the extent
to which the balloon is inflated with increases in time after
the start of endoscopic procedures. The time after the
start of endoscopic procedures may be measured, for
example, as time after startup of the shape-holding/air
supply control apparatus 31.
[0168] Possible methods for controlling the extent to
which the balloon is inflated include a method which uses
supply air volume, air supply time, and air supply pres-
sure as control parameters.
[0169] In this way, by increasing the diameter of the
inflated balloon with increases in the amount of body cav-
ity wall 19 to be hauled in, it is possible to hold the body
cavity wall 19 more reliably.
[0170] Although the endoscope system configured as
described above allows a single surgeon to perform the
operation of advancing and retracting the endoscope 1,
operation of shape-holding and relaxing the endoscope
1, operation of advancing and retracting the overtube 2,
operation of shape-holding and relaxing the overtube 2,
and operation of carrying out observation and treatment
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by the endoscope 1, any one or more of these operations
may be performed with the help of one or more assistants.
Thus, any of the operations may be performed by one or
more persons.

Claims

1. An endoscope system comprising:

a first elongate member (2) inserted into a sub-
ject;
a conduit (13) which, being provided on the first
elongate member (2), communicates a proximal
opening and a distal opening of the first elongate
member (2);
a second elongate member (1) which is inserted
through the proximal opening, passed through
the conduit (13) in such a way that a distal end
of the second elongate member (1) can stick out
of the distal opening, and movable relative to
the first elongate member (2) in a direction of
the passage (13);
a first shape-holding section (2b) provided on
the first elongate member (2) and capable of
switching at least part of the first elongate mem-
ber (2) between a flexible and deformable first
state and a shape-held second state;
a second shape-holding section (1b) provided
on at least part of the second elongate member
(1) in such a way as to include at least part of a
portion which can stick out of the distal opening
and capable of switching the at least part of the
second elongate member (1) between a flexible
and deformable first state and a shape-held sec-
ond state; and
first fixing means (2a) which is provided on a
distal end side with respect to the first shape-
holding section (2b) of the first elongate member
(2), and is configured to fix the first elongate
member (2) to the subject by abutting the sub-
ject;
second fixing means (1a) which is provided on
a distal end side with respect to the second
shape-holding section (1b) of the second elon-
gate member (1) and is configured to fix the sec-
ond elongate member (1) to the subject by abut-
ting the subject, and
a control means (31, 33) adapted to switch the
first and second shape-holding sections (1b) be-
tween their respective first state and the second
state and fixes and unfixes the first and second
elongate members (1) to the subject by the re-
spective first and second fixing means (1a),
wherein
the control means (31) is adapted to switch the
first and second shape-holding sections (1b)
from the second state to the first state with their

respective first and second elongate members
(1) fixed to the subject by their respective first
and second fixing means (1a), wherein
only one of the first elongate member (2) and
the second elongate member (1) advances in
an insertion direction at a time,
the first fixing means (2a) or second fixing
means (1a) provided at one of the first and sec-
ond elongate members (2, 1) which does not
advance always fixes the one of the first and
second elongate members (2, 1) to the subject
not to advance to an insertion side, and
the one of the first and second elongate mem-
bers (2, 1) which does not advance is subjected
to the shape-holding.

2. The endoscope system according to claim 1, where-
in the elongate member (2, 1) which pulls the subject
with the fixing means (1a, 2a) fixing the elongate
member (2, 1) to the subject is always in the flexible
and deformable first state.

3. The endoscope system according to claim 1, where-
in the second fixing means (1a) has a shape for re-
stricting the pulling of the second elongate member
(1) into the conduit (13) in a state where the fixing is
released.

4. The endoscope system according to claim 1, where-
in a fixing force by the first fixing means (2a) is larger
than a fixing force by the second fixing means (1a).

5. The endoscope system according to claim 1, where-
in at least one of the first fixing means (2a) and the
second fixing means (1a) is subjected to control such
that the fixing force increases as the number of cy-
cles of the fixing/fixing release increases.

6. The endoscope system according to claim 1, where-
in the first fixing means (2a) or the second fixing
means (1a) is a balloon (2a, 1a).

7. The endoscope system according to claim 1, where-
in the first fixing means (2a) and the second fixing
means (1a) are both balloons (2a, 1a).

8. The endoscope system according to claim 1, where-
in the first elongate member (2) is an insertion section
of the endoscope.

9. The endoscope system according to claim 1, where-
in the second elongate member (1) is an insertion
section of the endoscope.

10. The endoscope system according to claim 1, further
comprising guiding means (41, 42) which gives guid-
ance as to a next operating step to be taken, wherein
the control means (31, 33) further controls the guid-
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ance of the guiding means (41, 42).

11. The endoscope system according to claim 10,
wherein the guiding means (41, 42) is display means
(42) which gives guidance by means of display (42).

12. The endoscope system according to claim 10,
wherein the guiding means (41, 42) is voice means
which gives guidance by voice.

13. An endoscope system control program for making a
computer to control an endoscope system according
to claim 1
the endoscope system control program controls the
said endoscope system to fix the second elongate
member (1) to the subject by the second fixing means
(1a);
to switch the second elongate member (1) from the
first state to the second state;
to advance the first elongate member (2) in an inser-
tion direction; and
to switch the second elongate member (1) from the
second state to the first state.

Patentansprüche

1. Endoskopiesystem, welches aufweist:

ein erstes langgestrecktes Element (2), das in
ein Subjekt eingeführt ist;
einen Kanal (13), der an dem ersten langge-
streckten Element (2) vorgesehen ist und eine
nahe Öffnung und eine entfernte Öffnung des
ersten langgestreckten Elements (2) verbindet;
ein zweites langgestrecktes Element (1), das
durch die nahe Öffnung eingeführt ist, durch den
Kanal (13) so durchgeführt ist, dass ein entfern-
tes Ende des zweiten langgestreckten Elements
(1) aus der entfernten Öffnung herausragen
kann, und beweglich bezüglich des ersten lang-
gestreckten Elements (2) in einer Richtung des
Durchgangs (13) ist;
ein erster formhaltender Abschnitt (2b), der an
dem ersten langgestreckten Element (2) vorge-
sehen ist und fähig ist, wenigstens einen Teil
des ersten langgestreckten Elements (2) zwi-
schen einem beweglichen und verformbaren
ersten Zustand und einem zweiten Zustand, in
dem die Form gehalten ist, umzuschalten;
ein zweiter formhaltender Abschnitt (1b), der an
wenigstens einem Teil des zweiten langge-
streckten Elements (1) so vorgesehen ist, dass
er wenigstens einen Teil eines Bereichs, der aus
der entfernten Öffnung herausragen kann, um-
fasst, und fähig dazu ist, den wenigstens einen
Teil des zweiten langgestreckten Elements (1)
zwischen einem beweglichen und verformbaren

ersten Zustand und einem zweiten Zustand, in
dem die Form gehalten ist, umzuschalten; und
ein erstes Befestigungsmittel (2a), das in Rich-
tung des entfernten Endes seitlich bezüglich des
ersten formhaltenden Abschnitts (2b) des ersten
langgestreckten Elements (2) vorgesehen ist,
und dazu ausgebildet ist, das erste langge-
streckte Element (2) an dem Subjekt durch An-
liegen an das Subjekt zu befestigen;
ein zweites Befestigungsmittel (1a), das in Rich-
tung des entfernten Endes seitlich bezüglich des
zweiten formhaltenden Abschnitts (2b) des
zweiten langgestreckten Elements (1) vorgese-
hen ist, und dazu ausgebildet ist, das zweite
langgestreckte Element (1) an dem Subjekt
durch Anliegen an dem Subjekt zu befestigen,
und
ein Steuermittel (31, 33), das geeignet ist, den
ersten und den zweiten formhaltenden Ab-
schnitt (1b) jeweils zwischen dem ersten Zu-
stand und dem zweiten Zustand umzuschalten,
und das das erste und das zweite langgestreck-
te Element (1) an dem Subjekt jeweils mittels
des ersten oder des zweiten Befestigungsmit-
tels (1a) befestigt und löst, wobei
das Steuermittel (31) dazu geeignet ist, den ers-
ten und den zweiten formhaltenden Abschnitt
(1b) jeweils von dem zweiten Zustand in den
ersten Zustand umzuschalten, während jeweils
das erste oder das zweite langgestreckte Ele-
ment (1) an dem Subjekt mittels des ersten oder
zweiten Befestigungsmittels (1a) befestigt ist,
wobei
nur das erste langgestreckte Element (2) oder
das zweite langgestreckte Element (1) sich auf
einmal in einer Einführrichtung bewegen,
das erste Befestigungsmittel (2a) oder das zwei-
te Befestigungsmittel (1a), das an demjenigen
der ersten und zweiten langgestreckten Ele-
mente (2, 1) vorgesehen ist, das sich nicht be-
wegt, immer dasjenige der ersten und zweiten
langgestreckten Elemente (2, 1) an dem Subjekt
befestigt, um sich nicht zu einer Einführseite zu
bewegen, und
dasjenige der ersten und zweiten langgestreck-
ten Elemente (2, 1), welches sich nicht bewegt,
in seiner Form gehalten wird.

2. Endoskopiesystem nach Anspruch 1, bei dem das
langgestreckte Element (2, 1), das an dem Subjekt
mittels des Befestigungsmittels (1a, 2a) zieht, das
das langgestreckte Element (2, 1) an dem Subjekt
befestigt, in dem beweglichen und verformbaren Zu-
stand ist.

3. Endoskopiesystem nach Anspruch 1, bei dem das
zweite Befestigungsmittel (1a) eine Form hat, um
das Ziehen des zweiten langgestreckten Elements
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(1) in den Kanal (13) in einem Zustand, in dem das
Befestigen gelöst ist, einzuschränken.

4. Endoskopiesystem nach Anspruch 1, bei dem eine
Befestigungskraft durch das erste Befestigungsmit-
tel (2a) größer ist als eine Befestigungskraft durch
das zweite Befestigungsmittel (1a).

5. Endoskopiesystem nach Anspruch 1, bei dem we-
nigstens das erste Befestigungsmittel (2a) oder das
zweite Befestigungsmittel (1a) so gesteuert ist, dass
die Befestigungskraft mit steigender Anzahl der Be-
festigungs-/Lösezyklen zunimmt.

6. Endoskopiesystem nach Anspruch 1, bei dem das
erste Befestigungsmittel (2a) oder das zweite Befes-
tigungsmittel (1a) ein Ballon ist.

7. Endoskopiesystem nach Anspruch 1, bei dem so-
wohl das erste Befestigungsmittel (2a) als auch das
zweite Befestigungsmittel (1a) ein Ballon ist.

8. Endoskopiesystem nach Anspruch 1, bei dem das
erste langgestreckte Element (2) ein Einführab-
schnitt des Endoskops ist.

9. Endoskopiesystem nach Anspruch 1, bei dem das
zweite langgestreckte Element (1) ein Einführab-
schnitt des Endoskops ist.

10. Endoskopiesystem nach Anspruch 1, ferner umfas-
send ein Führungsmittel (41, 42), das Führung hin-
sichtlich eines nächsten Betätigungsschrittes gibt,
der ausgeführt werden soll, wobei
das Steuermittel (31, 33) ferner das Führen des Füh-
rungsmittels (41, 42) steuert.

11. Endoskopiesystem nach Anspruch 10, bei dem das
Führungsmittel (41, 42) ein Anzeigemittel (42) ist,
das Führung mittels einer Anzeige (42) gibt.

12. Endoskopiesystem nach Anspruch 10, bei dem das
Führungsmittel (41, 42) ein Sprachmittel ist, das
Führung mittels Sprache gibt.

13. Steuerprogramm für ein Endoskopiesystem, um ei-
nen Computer zu veranlassen, ein Endoskopiesys-
tem nach Anspruch 1 zu steuern, wobei das Steu-
erprogramm für ein Endoskopieystem das Endosko-
piesystem steuert
das zweite langgestreckte Element (1) an dem Sub-
jekt mittels des zweiten Befestigungsmittels (1a) zu
befestigen;
das zweite langgestreckte Element (1) von dem ers-
ten Zustand in den zweiten Zustand umzuschalten;
das erste langgestreckte Element (2) in einer Ein-
führrichtung zu bewegen; und
das zweite langgestreckte Element (1) von dem

zweiten Zustand in den ersten Zustand umzuschal-
ten.

Revendications

1. Système d’endoscope comprenant :

un premier élément allongé (2) inséré dans un
sujet ;
un conduit (13) qui, étant prévu sur le premier
élément allongé (2), fait communiquer une
ouverture proximale et une ouverture distale du
premier élément allongé (2) ;
un deuxième élément allongé (1) qui est inséré
à travers l’ouverture proximale, passe à travers
le conduit (13) d’une manière telle qu’une extré-
mité distale du deuxième élément allongé (1)
sort de l’ouverture distale, et se déplace par rap-
port au premier élément allongé (2) dans une
direction du passage (13) ;
une première section (2b) de maintien de forme
prévue sur le premier élément allongé (2) et ca-
pable de commuter au moins une partie du pre-
mier élément allongé (2) entre un premier état
flexible et déformable et un deuxième état de
maintien de forme ;
une deuxième section (1b) de maintien de forme
prévue sur au moins une partie du deuxième
élément allongé (1) de façon à inclure au moins
une partie d’une portion qui peut sortir de
l’ouverture distale et capable de commuter au
moins une partie du deuxième élément allongé
(1) entre un premier état flexible et déformable
et un deuxième état de maintien de forme ; et
un premier moyen de fixation (2a) qui est prévu
sur un côté d’extrémité distale par rapport à la
première section (2b) de maintien de forme du
premier élément allongé (2), et est configuré
pour fixer le premier élément allongé (2) sur le
sujet en venant en butée contre le sujet ;
un deuxième moyen de fixation (1a) qui est pré-
vu sur un côté d’extrémité distale par rapport à
la deuxième section (1b) de maintien de forme
du deuxième élément allongé (1) et est configu-
ré pour fixer le deuxième élément allongé (1)
sur le sujet en venant en butée contre le sujet, et
un moyen de commande (31, 33) adapté pour
commuter les première et deuxième sections
(1b, 1a) de maintien de forme entre leurs pre-
mier et deuxième états respectifs et qui fixe et
détache les premier et deuxième éléments al-
longés (2, 1) par rapport au sujet par les premier
et deuxième moyens de fixation (1b, 1a) respec-
tifs, dans lequel
le moyen de commande (31) est adapté pour
commuter les première et deuxième sections
(1b, 1a) de maintien de forme du deuxième état
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au premier état avec leurs premier et deuxième
éléments allongés (2, 1) respectifs fixés au sujet
par leurs premier et deuxième moyens de fixa-
tion (1b, 1a) respectifs, dans lequel
uniquement l’un parmi le premier élément allon-
gé (2) et le deuxième élément allongé (1) avance
dans une direction d’insertion à la fois,
le premier moyen de fixation (2a) ou le deuxième
moyen de fixation (1a) prévu au niveau de l’un
parmi les premier et deuxième éléments allon-
gés (2, 1) qui n’avance pas toujours fixe l’un par-
mi les premier et deuxième éléments allongés
(2, 1) sur le sujet pour ne pas avancer vers un
côté d’insertion, et
celui parmi les premier et deuxième éléments
allongés (2, 1) qui n’avance pas est soumis au
maintien de forme.

2. Système d’endoscope selon la revendication 1, dans
lequel l’élément allongé (2, 1) qui tire le sujet avec
le moyen de fixation (1a, 2a) fixant l’élément allongé
(2, 1) sur le sujet se trouve toujours dans le premier
état flexible et déformable.

3. Système d’endoscope selon la revendication 1, dans
lequel le deuxième moyen de fixation (1a) présente
une forme pour limiter la traction du deuxième élé-
ment allongé (1) dans le conduit (13) dans un état
dans lequel la fixation est relâchée.

4. Système d’endoscope selon la revendication 1, dans
lequel une force de fixation par le premier moyen de
fixation (2a) est supérieure à une force de fixation
par le deuxième moyen de fixation (la).

5. Système d’endoscope selon la revendication 1, dans
lequel au moins l’un parmi le premier moyen de fixa-
tion (2a) et le deuxième moyen de fixation (1a) est
soumis à une commande d’une manière telle que la
force de fixation augmente à mesure que le nombre
de cycles de fixation/relâchement de fixation aug-
mente.

6. Système d’endoscope selon la revendication 1, dans
lequel le premier moyen de fixation (2a) ou le deuxiè-
me moyen de fixation (1a) est un ballonnet (2a, 1a).

7. Système d’endoscope selon la revendication 1, dans
lequel le premier moyen de fixation (2a) et le deuxiè-
me moyen de fixation (1a) sont tous les deux des
ballonnets (2a, 1a).

8. Système d’endoscope selon la revendication 1, dans
lequel le premier élément allongé (2) est une section
d’insertion de l’endoscope.

9. Système d’endoscope selon la revendication 1, dans
lequel le deuxième élément allongé (1) est une sec-

tion d’insertion de l’endoscope.

10. Système d’endoscope selon la revendication 1,
comprenant en outre un moyen de guidage (41, 42)
qui délivre des directives vers une étape opération-
nelle suivante devant être exécutée, dans lequel
le moyen de commande (31, 33) commande en outre
le guidage du moyen de guidage (41, 42).

11. Système d’endoscope selon la revendication 10,
dans lequel le moyen de guidage (41, 42) est un
moyen d’affichage (42) qui délivre les directives au
moyen d’un affichage (42).

12. Système d’endoscope selon la revendication 10,
dans lequel le moyen de guidage (41, 42) est un
moyen vocal qui délivre les directives de manière
vocale.

13. Programme de commande de système d’endoscope
destiné à amener un ordinateur à commander un
système d’endoscope selon la revendication 1,
le programme de commande de système d’endos-
cope commande ledit système d’endoscope
pour fixer le deuxième élément allongé (1) sur le sujet
par le deuxième moyen de fixation (1a) ;
pour commuter le deuxième élément allongé (1) du
premier état au deuxième état ;
pour avancer le premier élément allongé (2) dans
une direction d’insertion ; et
pour commuter le deuxième élément allongé (1) du
deuxième état au premier état.

29 30 



EP 1 882 441 B9

17



EP 1 882 441 B9

18



EP 1 882 441 B9

19



EP 1 882 441 B9

20



EP 1 882 441 B9

21



EP 1 882 441 B9

22



EP 1 882 441 B9

23



EP 1 882 441 B9

24



EP 1 882 441 B9

25



EP 1 882 441 B9

26



EP 1 882 441 B9

27



EP 1 882 441 B9

28



EP 1 882 441 B9

29



EP 1 882 441 B9

30



EP 1 882 441 B9

31



EP 1 882 441 B9

32



EP 1 882 441 B9

33

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2002369791 A [0004]
• JP 11290263 A [0006] [0007]

• US 20040186349 A1 [0008]
• JP 2005046277 A [0009]


	bibliography
	description
	claims
	drawings
	cited references

