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ABSTRACT

A device for placing a catheter inside of a body comprises an insertion unit to be inserted
into and removed from the catheter. A supply member includes a supply unit main body
into which the insertion unit is inserted and a projection over an entire periphery of the
main body on an inner peripheral surface of this main body. The projection contacts with
the insertion unit to solve the technical problem of keeping airtight the corresponding
area between the insertion unit and the supply member while allowing the insertion unit
to slide in the supply member. A through-hole is formed at a position closer to a distal end
side of the main body than the projection on the inner peripheral surface of that body. The
through-hole communicates with an inside of the main body so that gas can be supplied

while the catheter is inserted.
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DESCRIPTION

Title of Invention

CATHETER PLACEMENT DEVICE AND PLACEMENT SYSTEM

Technical Field

[0001]

The present invention relates to a placement device and a placement system for
causing a catheter to place an inside of a body.

Priority is claimed on Japanese Patent Application No. 2017-213267, filed on

November 2, 2017.

Background Art

[0002]

In the related art, a catheter has been used in order to treat a dysphagia patient
who cannot swallow food or drink by oneself (for example, refer to Patent Document 1).
After a digestive system surgery is performed, the catheter needs to place a stomach
(inside of a body) in order to clean the inside of the stomach or to lower internal pressure
of the stomach or intestines.

In a current situation, users rely on their senses when inserting the catheter into
which a guide wire is inserted into a nasal cavity. Since the wire is inserted into the
catheter, the catheter is less likely to be compressed or is less likely to be bent in a
longitudinal direction. Moreover, the catheter is inserted into the body through the nose
of an examinee.

[0003]
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2
In a deep portion of the pharynx inside the body, the esophagus and the trachea

are located close to each other.  Since the trachea is used for breathing, the trachea is
usually open.  On the other hand, the esophagus is usually closed.

The inside of the body (pharynx) is not as easy to visually confirm.
Accordingly, the catheter reaching the pharynx after being inserted through the nose may
be incorrectly inserted into the trachea instead of the esophagus (by accidentally
mistaking it for the esophagus) in some cases. Through an X-ray image or stomach
sound obtained by a stethoscope, the user checks whether the catheter is correctly
inserted into the esophagus. However, reliable measures to be taken upon incorrect

insertion have not been established.

Citation List
Patent Literature
[0004]

[Patent Document 1] Japanese Patent No. 5706879

Summary of Invention
Technical Problem

[0005]

As described above, measures to be taken upon incorrect insertion of a catheter
have not been established. Therefore, a method has been examined as follows. Ina
state where an insertion unit whose distal end side is observable is inserted into the
catheter instead of the wire, the catheter is inserted into the body together with the
insertion unit.  The catheter is inserted while the distal end side is observed using the

insertion unit. In this manner, the catheter is prevented from being inserted incorrectly.
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That is, from a viewpoint of preventing the incorrect insertion or achieving workability, it
is desirable to provide a device and a system as follows. According to the device and
the system, information on the distal end side of the catheter is collected. While an
image of the inside of the body is observed from the outside of the body, the distal end
side of the catheter is guided to a predetermined position inside the body.

However, when the catheter is caused to place, the insertion unit receives an
external force for inserting the catheter or an external force generated by the body of the
examinee, thereby causing a problem in that the insertion unit may be easily damaged.
In addition, the insertion unit needs to be kept sterile. However, when the catheter is
caused to place, a body fluid of the examinee adheres to the insertion unit. In this
regard, the insertion unit is likely to be contaminated.

[0006]

The present invention is made in view of these problems, and an object thereof
is to provide a placement device and a placement system including the placement device,

in which an insertion unit to be inserted into a body is easily maintained.

Solution to Problem

[0007]

In order to solve the above-described problems, this invention proposes the
following means.

(1) According to an aspect of the present invention, there is provided a
placement device for causing a catheter to place an inside of a body. The placement
device includes an insertion unit which is flexible, and which is capable of being inserted
into and removed from the catheter, the insertion unit being capable of observing an

object located more distally than the insertion unit, a transmission unit which has a first
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connecting portion to be detachably connected to a proximal end portion of the insertion
unit, and which transmits an image obtained by observation of the insertion unit or a
signal obtained by converting the image, and a supply member into which thé insertion
unit is to be inserted so as to be drawable therefrom, and to which a proximal end portion
of the catheter is to be detachably attached. The supply member includes a supply unit
main body into which the insertion unit is to be inserted, and a projection which is
formed of an elastic material over an entire periphery of the supply unit main body on an
inner peripheral surface of the supply unit main body, and which contacts with the
insertion unit and holds the insertion unit such that the insertion unit is capable of sliding.
A through-hole is formed on the inner peripheral surface of the supply unit main body at
a position closer to a distal end side of the supply portion main body than the projection,
and the through-hole communicates with an inside of the supply unit main body at the
distal end side of the supply unit main body.

According to an aspect of this invention, the distal end side is observed using the
insertion unit. While the image obtained by the observation or the image converted
again after the image is converted into the signal once is checked, for example, using a
display unit, the catheter is guided and inserted into the body together with the insertion
unit.  After the catheter is guided to a proper position, the insertion unit of the
placement device is removed from the catheter, and the catheter is caused to place. In
the placement device, the insertion unit and the first connecting portion of the
transmission unit are detachable from each other. Therefore, the insertion unit is
detached from the first connecting portion. In this manner, a new insertion unit can be
attached to the first connecting portion, or only the detached insertion unit can be cleaned
without cleaning the transmission unit. Accordingly, the insertion unit can be easily

maintained.
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In addition, an outer surface of the supply member in the radial direction is
covered by the proximal end portion of the catheter, and a fluid (a gas or a liquid) is
supplied to the distal end side of the supply member. A portion is hermetically held
between the outer peripheral surface of the insertion unit and the inner peripheral surface
of the supply member. Accordingly, the fluid can be supplied to the distal end side
through the portion between the outer peripheral surface of the insertion unit and the
inner peripheral surface of the supply member. In this manner, the fluid flows between
the inner peripheral surface of the catheter and the outer peripheral surface of the
insertion unit. Accordingly, it is possible to prevent friction from occurring between
them. As a result, for example, even in a case where a gap is very small between the
catheter and the insertion unit, the insertion unit can be easily inserted into the catheter,
or the insertion unit can be easily drawn out from the inside of the catheter.

In addition, in a state where the portion is hermetically held between the outer
peripheral surface of the insertion unit and the inner peripheral surface of the supply
member, the insertion unit can be inserted into the distal end side relative to the supply
unit, or the insertion unit can be drawn out to the proximal end side relative to the supply
unit.

[0008]

(2) In the placement device according to (1) described above, a plurality of
projections may be arranged on the inner peripheral surface of the supply unit main body.

(3) In the placement device according to (1) or (2) described above, the supply
unit main body and the projection may be integrally formed of an elastic material.

(4) In the placement device according to any one of (1) to (3) described above, a
locking portion may be provided at the proximal end portion of the catheter. An locked

portion may be formed over the entire periphery of the supply unit main body on an outer
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peripheral surface of the supply unit main body and the locking portion may be locked to

the locked portion.  As the locking portion and the locked portion, it is conceivable to
combine a projecting portion and a recessed portion with each other.

[0009]

(5) In the placement device according to any one of (1) to (4) described above,
the insertion unit may have a condenser lens which collects light from the distal end side
of the insertion unit, and a light source which emits the light to the distal end side of the
insertion unit, which generates heat, and which comes into contact with the condenser
lens.

According to an aspect of this invention, the heat generated by the light source is
transferred to the condenser lens so as to raise the temperature of the condenser lens. In
this manner, it is possible to prevent dew condensation of the condenser lens which is
caused by water vapor inside the body.

[0010]

(6) In the placement device according to any one of (1) to (5) described above,
an imaging element for acquiring the image may be located inside the transmission unit.

According to an aspect of this invention, the imaging element which is relatively
expensive and not as easy to clean is not located inside the insertion unit. In this
manner, the manufacturing cost of the insertion unit can be minimized, and the insertion
unit can be easily cleaned.

[0011]

(7) In the placement device according to any one of (1) to (6) described above, a
second connecting portion having a second opening may be provided in the proximal end
portion of the insertion unit. A sealing member which is detachable from the second

opening and which hermetically covers the second opening may be connected to the
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insertion unit via an interlocking member.

According to an aspect of this invention, when the proximal end portion of the
insertion unit is connected to the first connecting portion, the sealing member is detached
from the second opening of the insertion unit. On the other hand, in a state where the
second opening of the insertion unit is sealed using the sealing member, the insertion unit
can be cleaned. Therefore, the insertion unit can be easily cleaned.

(8) In the placement device according to any one of (1) to (7) described above,
the insertion unit may include an outer cover tube, an optical fiber inserted into the outer
cover tube, and a lens or a transparent cover which covers the optical fiber from a
proximal end side.

[0012]

(9) In addition, according to an aspect of the present invention, there is provided
a placement system including the placement device according to any one of (1) to (8)
described above, and the catheter.

(10) In the placement system according to (9) described above, the catheter may
include a tube main body that is formed in a tubular shape, and into which the insertion
unit is inserted, and a first projection which projects inward in a radial direction from an
inner peripheral surface of a distal end portion of the tube main body, and which is
locked to a distal end surface of the insertion unit.

According to an aspect of this invention, when the catheter and the insertion unit
are inserted into the body together, it is possible to prevent the insertion unit from being
misaligned with the distal end side relative to the catheter.

[0013]

(11) In the placement system according to (10) described above, the first

projection may be provided in only a portion of the tube main body in a circumferential
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direction.

According to an aspect of this invention, the fluid can be easily supplied to the
distal end side through the portion having no first projection in the ;:ircumferential
direction between the inner peripheral surface of the tube main body and the outer
peripheral surface of the insertion unit.

[0014]

(12) In the placement system according to (10) or (11) described above, the
catheter may include a second projection which projects inward in the radial direction
from an inner peripheral surface of the tube main body.

According to an aspect of this invention, the outer peripheral surface of the
insertion unit comes into contact with the distal end from which the second projection
projects, thereby forming a gap between the inner peripheral surface of the tube main
body and the outer peripheral surface of the insertion unit. Therefore, the fluid can
easily flow to the distal end side through the gap.

[0015]

(13) In the placement system according to (10) or (11) described above, the
catheter may include a linear member which is formed of a more rigid material than the
tube main body, and which is provided in the tube main body along an axis of the tube
main body.

According to an aspect of this invention, while tﬁe catheter maintains
bendability in a direction perpendicular to an axis of the tubular main body, the catheter
can be less likely to be deformed in an axial direction of the ‘tube main body.

[0016]

(14) In the placement system according to (13) described above, a portion of the

linear member may project inward in the radial direction from an inner peripheral surface
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9
of the tube main body, and a remaining portion of the linear member may be buricd into
the tube main body.

According to an aspect of this invention, the outer peripheral surface of the
insertion unit comes into contact with the distal end from which the linear member
projects, thereby forming a gap between the inner peripheral surface of the tube main
body and the outer peripheral surface of the insertion unit. Therefore, the fluid can
easily flow to the distal end side through the gap. In addition, since the linear member
projects, a contact surface decreases between the distal end portion from which the linear
member projects and the outer peripheral surface of the insertion unit. Accordingly, it
is possible to reduce frictional resistance occurring therebetween. In this case, the linear
member also serves as a member for forming the gap between the inner peripheral
surface of the tube main body and the outer peripheral surface of the insertion unit.
Therefore, it is possible to minimize the number of components for configuring the
catheter.

[0017]

(15) In addition, according to an aspect of the present invention, there is
provided a placement system including the placement device according fo any one of (1)
to (8) described above, and the catheter. The catheter has a tube main body formed in a
tubular shape, and a guide tube into which the insertion unit is inserted, the guide tube
being attached to an outer peripheral surface of the tube main body or being located
inside the tube main body.

According to an aspect of this invention, in a state where the insertion unit is
inserted into the guide tube, drugs can be administered, or ascites can be discarded using
the tube main body.

(16) The placement system according to any one of (9) to (15) described above

14652086.1
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may further include a fluid supply unit that supplies a fluid to the through-hole.

(17) In the placement system according to (16) described above, the fluid supply
unit may include a pressure feeding tube whose distal end portion is to be inserted into

the through-hole.

Advantageous Effects of Invention

[0018]

According to the placement device and the placement system of the present
invention, the insertion unit to be inserted into the body can be easily maintained. In
addition, for example, the catheter is inserted while an internal state of organs is

determined. Therefore, the drugs can be administered, or the ascites can be discarded.

Brief Description of Drawings

[0019]

FIG. 1 is a partially broken side view showing a placement system according to
a first embodiment of the present invention.

FIG. 2 is a sectional view when a distal end portion in a lead cable of an
placement device of the placement system is viewed in a side view.

FIG 3 is a sectional view when the distal end portion in the lead cable is viewed
in a side view.

FIG. 4 is a sectional view when a state where a first connector of the lead cable
and a second connector of a display unit are connected to each other is viewed in a side
view.

FIG. 5 is a sectional view when a state where the first connector of the lead

cable is detached from the second connector of the display is viewed in a side view.
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FIG. 6 is a partially broken perspective view showing a catheter of the
placement system.

FIG. 7 is a sectional view taken along line A6-A6 in FIG. 1.

FIG. 8 is a half-sectional view when the placement system is viewed in a front
view.

FIG. 9 is a view for describing a placing method of the catheter using the
placement system.

FIG. 10 is a sectional view when a main part of a placement device according to
a modification example of the first embodiment of the present invention is viewed in a
side view.

FIG. 11 is a sectional view showing a main part of a placement device according
to a second embodiment of the present invention,

FIG. 12 is a partially broken perspective view showing a placement system
according to a third embodiment of the present invention.

FIG. 13 is a partially broken side view showing a system according to a fourth
embodiment of the present invention. |

FIG. 14 is a view for describing a method of using the system.

FIG. 15 is a sectional view when a state where a first connector of a lead cable
and a second connector of a display unit are connected to each other is viewed in a side

view according to a fifth embodiment of the present invention.

Description of Embodiments
[0020]
(First Embodiment)

Hereinafter, a first embodiment of a placement system according to the present
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invention will be described with reference to FIGS. 1 to 10.

As shown in FIG. 1, a placement system 1 according to the present embodiment
includes a placement device 11 according to the present embodiment and a catheter 76.
The placement device 11 causes the catheter 76 to place the inside of a body. The
inside of the body described herein is not limited to the inside of a human body, but may
also be the inside of an animal such as a dog or a cat.

The placement device 11 includes an insertion unit (lead cable) 12, a
transmission unit 36, a display unit 58, a supply member 61, and a gas supply unit 66
(fluid supply unit).

[0021]

As shown in FIGS. 2 to 4, the lead cable 12 is formed to be elongated. The
lead cable 12 has an outer cover tube 14, a light emitting diode (LED, a light source) 15,
a condenser lens 16, an optical fiber 17, and a first connector (second connecting portion)
18.

The outer cover tube 14 is formed of a resin or a flexible coil material in a
circular tube shape. It is preferable that a flexible portion 14a that is less rigid than
other portions in the outer cover tube 14 be formed in a proximal side portion located a
predetermined length from a distal end in the outer cover tube 14. For example, the
flexible portion 14a can be formed by changing a physical property of the resin or a wire
diameter of the coil to be different from that of other portions. The flexible portion 14a
is formed in a cylindrical shape.

[0022]

If predetermined power is supplied to the LED 15, the LED 15 emits light to a
distal end side. In this caée, the LED 15 generates a certain amount of heat. A distal

end portion of a first power line 19 for supplying the power to the LED 15 is connected
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to a proximal end portion of the LED 15. The first power line 19 extends toward a

proximal end side inside the outer cover tube 14. FIG. 2 is a longitudinal sectional view
of the lead cable 12 in a first radial direction thereof.

The condenser lens 16 causes the light emitted from the distal end side toward
the proximal end side of the lead cable 12 to be collected on a distal end surface of the
optical fiber 17. The condenser lens 16 may be formed from one lens, or may be
formed from a plurality of lenses. For example, the one or plurality of lenses
configuring the condenser lens 16 are accommodated in a housing (not shown). The
housing is formed in a cylindrical shape. The housing is fixed to an inner peripheral
surface of a distal end side portion from the flexible portion 14a in the outer cover tube
14 by using an adhesive.

[0023]

The LED 15 is in contact with a side surface of the housing. The LED 15 is
fixed to the housing using an adhesive. In the description herein, the statement that A
(for example, the LED 15) comes into contact with B (for example, the condenser lens
16) includes not only the case in which A directly comes into contact with B but also the
case in which A indirectly comes into contact with B via other members.

A distal end portion of a pair of operation wires 20 is fixed to a proximal end
portion of the housing. The pair of operation wires 20 extend toward the proximal end
side inside the outer cover tube 14. In a plan view shown in FIG. 3 (in other words,
when the lead cable 12 is viewed in a second direction perpendicular to the first direction
in the radial direction), the pair of operation wires 20 are located across an axis C of the
outer cover tube 14. The axis C and the axis C of the tube main body 77 of the catheter
76 (to be described later) coincide with each other.

[0024]

14652086.1
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If an operation wire 20A which is one of the pair of operation wires 20 is pulled
toward the proximal end side, the flexible portion 14a is deformed. Therefore, as shown
by a two-dot chain line L1 in FIG. 3, a distal end portion of the outer cover tube 14 is
bent in a first orientation relative to the axis C. On the other hand, if an operation wire
20B which is the other of the pair of operation wires 20 is pulled toward the proximal end
side, the flexible portion 14a is deformed. Therefore, as shown by a two-dot chain line
L2, the distal end portion of the outer cover tube 14 is bent in a second orientation
relative to the axis C.

By operating the pair of operation wires 20 in this way, the distal end portion of
the lead cable 12 can be bent in the first orientation and the second orientation.

As shown in FIG. 4, the proximal end portions of the pair of operation wires 20
are connected to each other. The pair of operation wires 20 are formed in a U shape in a
plan view.

[0025]

As shown in FIGS. 2 and 3, the optical fiber 17 is located so as to face the
condenser lens 16 on the proximal end side from the condenser lens 16. The optical
fiber 17 extends toward the proximal end side inside the outer cover tube 14. The
optical fiber 17 is supported by a support member (not shown) relative to the outer cover
tube 14. The optical fiber 17 guides the light collected from the condenser lens 16 to
the optical fiber 17 to the proximal end side through the inside of the optical fiber 17.

[0026]

As shown in FIG. 4, the first connector 18 is located on the proximal end side
from the outer cover tube 14, that is, in the proximal end portion of the lead cable 12.

The first connector 18 has an interlocking portion 23 and a first connecting member 24.

The interlocking portion 23 is formed in a columnar shape. An outer diameter
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of a distal end portion of the interlocking portion 23 is equal regardless of a position in a
direction of the axis C. The outer diameter of a proximal end portion of the interlocking
portion 23 gradually increases toward the proximal end side. The outer diameter of the
distal end portion of the interlocking portion 23 and the outer diameter of the outer cover
tube 14 are equal to each other. The interlocking portion 23 is connected to the
proximal end portion of the outer cover tube 14 coaxially with the outer cover tube 14.

Through-holes 23a, 23b, and 23c into which the optical fiber 17, the first power
line 19, and the operation wire 20 are inserted are each formed in the interlocking portion
23. The through-holes 23a, 23b, and 23c extend in the direction of the axis C.

[0027]

The first connecting member 24 is formed in a cylindrical shape, and is located
more proximally than the interlocking portion 23. An opening (second opening) 24a is
formed in the proximal end portion of the first connecting member 24.

The outer diameter of the first connecting member 24 and the outer diameter of
the proximal end portion of the interlocking portion 23 are equal to each other. The first
connecting member 24 is coﬂnected to the proximal end portion of the interlocking
portion 23 coaxially with the interlocking portion 23.

The first connecting member 24 is not limited to a cylindrical shape, and may
have a rectangular tube shape. Similarly, the interlocking portion 23 is not limited to a
columnar shape, and may have a cylindrical shape.

[0028]

The first connecting member 24 has a through-hole 24b penetrating the first
connecting member 24 in the radial direction. The through-hole 24b is formed in an
intermediate portion in the first connecting member 24 in the direction of the axis C.

A rotary shaft 26 is inserted into the through-hole 24b.  An operation dial 27 is
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fixed to an end portion located outside the first connecting member 24 in the rotary shaft
26. A pulley 28 is fixed to an end portion located inside the first connecting member 24
in the rotary shaft 26. In a state where the pair of operation wires 20 are stretched,
mutually connected portions in the pair of operation wires 20 are wound around the
pulley 28. The rotary shaft 26, the operation dial 27, and the pulley 28 configure a
bending controller 29.

[0029]

If the operation dial 27 is rotated in the first orientation around the axis of the
rotary shaft 26, the operation wire 20A is pulled toward the proximal end side, and the
distal end portion of the outer cover tube 14 is bent in the first orientation relative to the
axis C. On the other hand, if the operation dial 27 is rotated in the second orientation
around the axis of the rotary shaft 26, the operation wire 20B is pulled toward the
proximal end side, and the distal end portion of the outer cover tube 14 is bent in the
second orientation relative to the axis C.

In this way, the operation dial 27 of the bending controller 29 is rotated, thereby
enabling the distal end portion of the lead cable 12 to be bent in the first orientation and
the second orientation.

[0030]

A first claw 31 is provided on the proximal end side from the through-hole 24b
on the outer peripheral surface in the first connecting member 24. The first claw 31
projects outward in the radial direction 6f the first connecting member 24. The first
claw 31 may be provided over the entire periphery of the first connecting member 24, or
a plurality of first claws 31 may be provided at an interval in the circumferential direction
of the first connecting member 24.

The proximal end portion of the optical fiber 17 and the proximal end portion of
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the first power line 19 extend to the vicinity of the proximal end portion of the first
connecting member 24. A first connecting terminal 19a such as a contact is attached to
the proximal end portion of the first power line 19.

For example, the interlocking portion 23, the first connecting member 24, and
the first claw 31 are integrally formed of an elastic material such as a resin.

[0031]

The lead cable 12 configured in this way is flexible, and has the LED 15, the
condenser lens 16, and the optical fiber 17. Accordingly, the lead cable 12 can observe
an object located more distally than a distal end of the lead cable 12. As shown in FIG.
1, the lead cable 12 is inserted into the catheter 76.

[0032]

The transmission unit 36 transmits the image obtained by observation of the lead
cable 12. The transmission unit 36 has a second connector (first connecting portion) 38,
a connecting cable 39, and a control unit 40.

As shown in FIG. 4, the second connector 38 has a second connecting member
44, a positioning plate 45, and an operation button 46. The second connecting member
44 has a first cylindrical body 48 and a second cylindrical body 49.

The first cylindrical body 48 is formed in a cylindrical shape. An opening (first
opening) 48a is formed in the distal end portion of the first cylindrical body 48. The
inner diameter of the first cylindrical body 48 is larger than the outer diameter of the first
connecting member 24 of the first connector 18. The first cylindrical body 48 covers
the proximal end portion of the first connecting member 24 from the outside in the radial
direction. A second claw 51 is provided on the inner peripheral surface of the distal end
portion of the first cylindrical body 48. The second claw 51 projects inward in the

radial direction of the first cylindrical body 48. The second claw 51 engages with the
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first claw 31 of the first connector 18 from the distal end side of the first claw 31. In
this way, the second connector 38 of the transmission unit 36 is connected to the first
connector 18 provided in the proximal end portion of the lead cable 12.

[0033]

A through-hole 48b penetrating the first cylindrical body 48 in the radial
direction is formed in the proximal end side portion from the second claw 51 in the first
cylindrical body 48. The through-hole 48b is located outward in the radial direction of
the first claw 31 of the first connector 18.

The operation button 46 is inserted into the through-hole 48b. In a state shown
in FIG. 4, the operation button 46 is located outward in the radial direction of the first
claw 31. In this case, the first connecting member 24 is in a natural state where the first
connecting member 24 does not receive an external force applied by the operation button
46.

[0034]

The positioning plate 45 is located so as to close the opening on the proximal
end side of the first cylindrical body 48. The positioning plate 45 is located so that a
thickness direction of the positioning plate 45 extends in the direction of the axis C. An
opening 45a penetrating the positioning plate 45 in the direction of the axis C is formed
at a position facing the proximal end portion of the optical fiber 17 in the positioning
plate 45.

The proximal end portion of the first connecting member 24 of the first
connector 18 is in contact with the distal end side surface of the positioning plate 45.

[0035]

The second cylindrical body 49 is formed in a cylindrical shape. The second

cylindrical body 49 is located on the proximal end side from the first cylindrical body 48.
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The outer diameter of the distal end portion of the second cylindrical body 49 and the

outer diameter of the first cylindrical body 48 are equal to each other. The second
cylindrical body 49 is coaxially connected to the first cylindrical body 48. The
proximal end portion of the second cylindrical body 49 has a reduced diameter portion
49a in which the outer diameter and the inner diameter gradually decrease toward the
proximal end side.

The second cylindrical body 49 and the first cylindrical body 48 are not limited
to the cylindrical shape, and may have a rectangular tube shape.

A lens 53 is located at a position facing the opening 45a of the positioning plate
45 inside the second cylindrical body 49. An imaging element 54 such as a
complementary MOS (CMOS) or a charge coupled device (CCD) is located at a position
on the proximal end side from the lens 53, which faces the lens 53. The imaging
element 54 is located inside the second cylindrical body 49 of the transmission unit 36.

The lens 53 and the imaging element 54 are supported by a support member (not
shown) relative to the second cylindﬁcal body 49.

The transmission unit 36 has a function of adjusting focus of the lens 53 by
changing a distance in the direction of the axis C between the lens 53 and the imaging
element 54.

[0036]

The light guided through the inside of the optical fiber 17 to the proximal end
side passes through the inside of the opening 45a of the positioning plate 45, and is
incident on the lens 53, thereby causing the lens 53 to form an image on a light receiving
surface of the imaging element 54.

The imaging element 54 acquires the light image formed on the light receiving

surface, and converts the image into a signal. A distal end portion of a signal line 55 is
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connected to the imaging element 54. The imaging element 54 transmits a signal to the
proximal end side through the inside of the signal line 55.

The distal end portion of the second power line 56 is located inside the second
cylindrical body 49. A second connecting terminal 56a such as a contact is attached to
the distal end portion of the second power line 56. The second connecting terminal 56a
penetrates the positioning plate 45 to the distal end side, and is exposed to the distal end
side from the positioning plate 45. The second connecting terminal 56a is detachably
connected to the first connecting terminal 19a of the first power line 19 in the direction of
the axis C.

[0037]

The distal end portion of the connecting cable 39 is coaxially connected to the
proximal end portion of the reduced diameter portion 49a of the second cylindrical body
49 in the second connector 38. The signal line 55 and the second power line 56 extend
toward the proximal end side inside the connecting cable 39.

[0038]

In a state where the transmission unit 36 is connected to the lead cable 12 in this
way, the operation button 46 is pressed toward the axis C. Then, the first connecting
member 24 is elastically deformed toward the axis C via the first claw 31. As shown in
FIG. 5, the first claw 31 and the second claw 51 disengage from each other in the
direction of the axis C. Then, the lead cable 12 is detached from the transmission unit
36. In this case, a connection between the second connecting terminal 56a of the second
power line 56 and the first connecting terminal 19a of the first power line 19 is released.
The first connecting member 24 is restored and deformed toward a side opposite to the
axis C.

On the other hand, if the first connector 18 is pressed to the proximal end side
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relative to the second connector 38, the first claw 31 comes into contact with the second
claw 51, and the first connecting member 24 is elastically deformed toward the axis C.
When the proximal end portion of the first connecting member 24 comes into contact
with the positioning plate 45, the first connecting member 24 is restored and deformed
toward the side opposite to the axis C, and the first claw 31 and the second claw 51
engage with each other in the direction of the axis C. In this way, in a state where the
opening 48a and the opening 24a communicate with each other, the first connector 18
and the second connector 38 are connected to each other. In this manner, the second
connector 38 is connected to the first connector 18.

In this way, the first connector 18 of the lead cable 12 is attachable to and
detachable from the second connector 38 of the transmission unit 36.

[0039]

According to the present embodiment, the first connector 18 of the lead cable 12
and the second connector 38 of the transmission unit 36 are attachable to and detachable
from each other by means of claw fitting between the first claw 31 and the second claw
51. However, a mechanism for detachably attaching the first connector and the second
connector to each other is not limited to the claw fitting, and screw fitting may be used.

The bending controller 29 which bends the distal end portion of the lead cable
12 is provided in the first connector 18. However, the bending controller 29 may be
provided in the second connector 38.

[0040]

As shown in FIG. 1, the control unit 40 has an image processing unit 40a and a
power supply unit 40b. The control unit 40 is provided on the connecting cable 39.

The image processing unit 40a appropriately converts the signal transmitted

through the inside of the signal line 55 so that the display unit 58 can display the signal.
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The proximal end portion of the signal line 55 is connected to the display unit 58 together
with the proximal end portion of the connecting cable 39.

The proximal end portion of the second power line 56 is connected to the power
supply unit 40b. The power supply unit 40b supplies the power to the image processing
unit 40a and the second power line 56.

The control unit 40 and the second connector 38 may be configured to be
integrated with each other.

[0041]

For example, the display unit 58 is a liquid crystal type display panel. The
display unit 58 displays the observed image on the distal end side of the lead cable 12
based on the signal converted by the image processing unit 40a. The display unit 58
receives the signal transmitted from the image processing unit 40a, converts the signal,
and displays the image obtained by the observation of the lead cable 12.

[0042]

The supply member 61 has a supply unit main body 62 and a projection 63.

The supply unit main body 62 is formed in a cylindrical shape. The inner diameter of
the supply unit main body 62 is larger than the outer diameter of the outer cover tube 14
of the lead cable 12.

A plurality of (three in the present embodiment) projections 63 are located on
the inner peripheral surface of the proximal end portion of the supply unit main body 62.
The plurality of projections 63 project inward in the radial direction of the supply unit
main body 62 from the inner peripheral surface of the proximal end portion of the supply
unit main body 62. The respective projections 63 are formed over the entire periphery
of the supply unit main body 62. The inner diameter of the projection 63 is equal to the

outer diameter of the outer cover tube 14 of the lead cable 12, or is smaller than the outer
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diameter of the outer cover tube 14.

It is preferable that the outer peripheral surface of the proximal end portion of
the supply unit main body 62 be covered with a cover 64.

[0043]

A gap S1 is formed between the inner peripheral surface of the distal end portion
of the supply unit main body 62 and the outer peripheral surface of the outer cover tube
14. A through-hole 62a penetrating the supply unit main body 62 in the radial direction
is formed in a portion between the proximal end portion and the distal end portion in the
supply unit main body 62. The through-hole 62a communicates with the gap S1.

A groove 62b (locked portion) is formed at a position on the distal end side from
the through-hole 62a within the outer peripheral surface of the supply unit main body 62.
The groove 62b is formed over the entire periphery of the supply unit main body 62.

The supply unit main body 62 and the plurality of projections 63 are integrally
formed of an elastic material such as rubber or a resin, or a satisfactorily slidable
material.

[0044]

The lead cable 12 is inserted into the supply unit main body 62. The distal end
portion in a projecting direction of the plurality of projections 63 is in contact with the
outer peripheral surface of the outer cover tube 14 of the lead cable 12. The plurality of
projections 63 are contacted to the outer cover tube 14. A portion between the plurality
of projections 63 and the outer cover tube 14 is held in an airtight manner (hermetically).
The lead cable 12 inserted into the supply unit main body 62 is slidable in the direction
of the axis C relative to the plurality of projections 63 while the plurality of projections
63 are contacted to the outer cover tube 14 in the airtight manner.

If a gas (a fluid) is supplied into the through-hole 62a from the outside of the
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supply member 61, as shown by an arrow Al, the gas is supplied to the distal end side of
the supply member 61 through the inside of the through-hole 62a and the inside of the
gap S1.

The gas is not limited to air. Carbon dioxide gas, sterilized or disinfected air,
and sterilized or disinfected carbon dioxide gas can be used. Furthermore, a liquid may
be adopted instead of the gas.

[0045]

The gas supply unit 66 has an air blower 67, a pressure feeding tube 68, and a
tube locking portion 69. The air blower 67 fetches the gas from the outside, and raises
the pressure of the gas to a predetermined pressure. The air blower 67 supplies the gas
whose pressure is raised to the pressure feeding tube 68.

The proximal end portionv of the pressure feeding tube 68 is connected to the air
blower 67. The distal end portion of the pressure feeding tube 68 is connected to the
through-hole 62a of the supply member 61. The tube locking portion 69 is used when
the pressure feeding tube 68 is locked to a support member.

[0046]

As shown in FIGS. 1 and 6, the catheter 76 includes a tube main body 77, a
linear member 78, a proximal end side locking member 79, and a distal end side locking
member 80. In FIG. 6, the distal end side locking member 80 is not shown.

The tube main body 77 is formed in a tubular shape using a resin such as silicon.
The inner diameter of the tube main body 77 is larger than the outer diameter of the lead
cable 12 of the placement device 11. The lead cable 12 is inserted into and removed
from the tube main body 77.

The linear member 78 is formed of a material such as a resin which is more rigid

than the material for forming the tube main body 77 (for example, silicon) and which is
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less likely to stretch or shrink in a pulling direction. The linear member 78 is provided
in the tube main body 77 along the axis C of the tube main body 77.

[0047]

When the lead cable 12 is drawn out from the catheter 76, the catheter 76
adheres to the lead cable 12, the catheter 76 is pulled, and the catheter 76 tries to move to
the proximal end side of the lead cable 12 together with the lead cable 12. However, in
this case, due to the linear member 78 which is less likely to shrink in a longitudinal
direction (direction of the axis C) inside the catheter 76, a drawing force is likely to be
directly transmitted to the lead cable 12. Therefore, the lead cable 12 can be drawn out
without moving the catheter 76.

[0048])

As shown in FIGS. 6 and 7, in this example, a portion of the linear member 78
projects inward in the radial direction from the inner peripheral surface of the tube main
body 77. The remaining portion of the linear member 78 is buried into the tube main
body 77. A portion projecting from the inner peripheral surface of the tube main body
77 in the linear member 78 configures a second projection 78a. In the tube main body
77, a plurality of (four in the present embodiment) linear members 78 are located at an
interval around the axis C.

According to the present embodiment, the second projection 78a is formed over
the entire length of the tube main body 77 in the direction of the axis C. However, the
second projection 78a may be formed in a portion where the distal end side of the locking
member 80 is not located, specifically, in an intermediate portion of the tube main body
77 in the direction of the axis C or in the proximal end portion.

[0049]

As shown in FIGS. 1 and 6, the proximal end side locking member 79 has an
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interlocking portion 83, a large diameter portion 84, and a locking portion 85.

The interlocking portion 83 is formed in an annular shape. As the interlocking
portion 83 faces toward the proximal end side, the outer diameter and the inner diameter
gradually increase. The distal end portion of the interlocking portion 83 is coaxially
connected to the proximal end portion of the tube main body 77. The large diameter
portion 84 is formed in a cylindrical shape projecting over the entire periphery from the
proximal end portion toward the proximal end side of the interlocking portion 83. The
inner diameter of the large diameter portion 84 and the outer diameter of the supply unit
main body 62 of the supply member 61 are equal to each other. The locking portion 85
is formed in an annular shape, and is inserted into the groove 62b of the supply member

61. In this manner, the locking portion 835 is locked to the groove 62b. In the shown

. example, the locking portion 85 is a projecting portion, and the groove 62b serving as a

locked portion is a recessed portion. However, a relationship between the projecting
portion and the recessed portion may be reversed. That is, for example, the recessed
portion (for example, a groove or a through-hole) serving as the locking portion 85 may
be provided in the proximal end side locking member 79, and the projecting portion
serving as the locked portion may be provided in the supply member 61.

The tube main body 77 and the proximal end side locking member 79 can be
formed simultaneously and integrally by means of insert molding in which the linear
member 78 is located in a mold.

The catheter may be attached to the supply member 61 by covering the outer
peripheral surface of the supply unit main body 62 of the supply member 61 with the
proximal end portion of the tube main body 77. In this case, the proximal end portion
of the tube main body 77 functions as the proximal end side locking member having no

projecting and recessed shape in the radial direction.
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[0050]

As shown in FIGS. 1 and 8, the distal end side locking member 80 has a
cylindrical body 88, a distal end side projection 89, and a proximal end side projection
(first projection) 90.

The cylindrical body 88 is formed in a cylindrical shape. In a portion other
than the distal end portion on the outer peripheral surface of the cylindrical body 88, a
stepped portion 88a is formed by reducing the outer diameter of the cylindrical body 88.
The outer diameter of the stepped portion 88a and the inner diameter of the tube main
body 77 are equal to each other. The inner diameter of the cylindrical body 88 is larger
than the outer diameter of the outer cover tube 14 of the lead cable 12. The stepped
portion 88a of the cylindrical body 88 is inserted into the distal end portion of the tube
main body 77, and is attached to the tube main body 77.

The distal end side projection 89 is formed in an annular shape, and projects
inward in the radial direction from the inner peripheral surface of the distal end portion of
the tube main body 77.

[0051]

The proximal end side projection 90 is located parallel to the distal end side
projection 89 on the proximal end side from the distal end side projection 89. The
proximal end side projection 90 projects inward in the radial direction of the tube main
body 77 from the inner peripheral surface of the distal end portion of the tube main body
71. A plurality of (three in the present embodiment) proximal end side projections 90
are located with an interval therebetween around the axis C. That is, the proximal end
side projection 90 is provided only in a portion of the tube main body 77 in the
circumferential direction.

~ As shown in FIG. 8, for example, the inner diameter of the distal end side
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projection 89 and a diameter D of a virtual circle defined by an edge portion on the axis
C side of the plurality of proximal end side projections 90 are equal to each other. The
diameter D is smaller than the outer diameter of the outer cover tube 14 of the lead cable
12. Therefore, when the lead cable 12 of the placement device 11 is inserted into the
catheter 76, the plurality of proximal end side projections 90 are locked to the distal end
surface of the lead cable 12 from the distal end side of the lead cable 12.

The catheter 76 may be configured to include only the tube main body 77.

[0052]

Next, a placing method of the catheter 76 using the placement system 1
configured as described above will be described.

First, a user moves the supply member 61 to the distal end side relative to the
lead cable 12, and positions the supply member 61 in the distal end portion of the lead
cable 12. The pressure feeding tube 68 of the gas supply unit 66 is connected to the
through-hole 62a of the supply member 61. The air blower 67 is activated so as to
supply the gas into the through-hole 62a through the pressure feeding tube 68. The gas
is supplied to the distal end side of the supply member 61 from between the inner
peripheral surface of the distal end portion of the supply unit main body 62 and the outer
peripheral surface of the outer cover tube 14.

[0053]

Next, the locking portion 85 of the proximal end side locking member 79 of the
catheter 76 is inserted into the groove 62b of the supply member 61. In this manner, the
catheter 76 is locked to the supply member 61. Thereafter, as described above, while
the gas is supplied to the supply member 61 from the air blower 67, the lead cable 12 is
moved to the distal end side relative to the supply member 61, and the lead cable 12 is

inserted into the catheter 76. In this case, the gas is supplied to the distal end side by
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gas supply (supply member 61). Accordingly, the gas flows between the inner

peripheral surface of the catheter 76 and the outer peripheral surface of the lead cable 12.
As a result, it is possible to prevent friction therebetween. Therefore, even if a gap is
small between the catheter 76 and the lead cable 12, the lead cable 12 is easily inserted
into the catheter 76. Thereafter, the distal end surface of the lead cable 12 is locked to
the plurality of proximal end side projections 90 of the catheter 76.

When the lead cable 12 is inserted into the catheter 76, the supply member 61
may be removed once from the lead cable 12. In this case, in a state where the supply
member 61 is detached from the lead cable 12, the locking portion 85 of the catheter 76
can be fitted into the groove 62b of the supply member 61. Thereafter, the supply
member 61 is loaded in the distal end of the lead cable 12. If the supply member 61 is
moved to the proximal end side of the lead cable 12 while the gas is supplied from the
supply member 61, the whole catheter 76 can be easily mounted on the lead cable 12.

[0054]

The transmission unit 36 is connected to the lead cable 12 in advance. If the
placement device 11 is activated, the power is supplied from the power supply unit 40b
to the image processing unit 40a and the second power line 56. The power supplied to
the second power line 56 is supplied to the LED 15 via the first power line 19. The
LED 135 emits the light to the distal end side. While the user observes the image
obtained by the observation of the lead cable 12 on the display unit 58 via the
transmission unit 36, as shown in FIGS. 1 and 9, the catheter 76 having the inserted lead
cable 12 is inserted through the nasal cavity P1 (opening of a human body) of a patient P.

The plurality of proximal end side projections 90 are locked to the distal end
surface of the lcad cable 12.  Therefore, if the lead cable 12 is inserted into the body, a

force of inserting the lead cable 12 is also transmitted to the tube main body 77 via the
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proximal end side projection 90. In this manner, not only the lead cable 12 but also the
catheter 76 can be inserted into the body.

[0055]

If the gas is continuously supplied while the catheter 76 is inserted into the body,
the gas supplied to the distal end side of the supply member 61 as shown by an arrow Al
in FIG. 1 flows outward from the catheter 76 through the opening inside the distal end
side projection 89 as shown by an arrow A2. The gas flows between the inner surface
of the nasal cavity P1 and the outer peripheral surface of the catheter 76. In this manner,
it is possible to prevent a body fluid of the patient P from adhering to and contaminating
the catheter 76 and the lead cable 12. In addition, the gas flows into the stomach P2 of
the patient P shown in FIG. 9.  Accordingly, the stomach P2 (object) bulges, and thus
the inside of the stomach P2 is easily observed.

[0056]

When the distal end of the catheter 76 is located in the pharynx P4, if it is
observed using the display unit 58 that the distal end of the catheter 76 is about to be
inserted into the trachea P6 instead of the esophagus PS5, the following countermeasures
are taken.

That is, the proximal end portion of the lead cable 12 is rotated around the axis
C so as to change an orientation of the distal end portion of the catheter 76. The
catheter 76 tends to be bent in some cases. In this case, if the orientation of the catheter
76 is changed, an orientation for inserting the catheter 76 is changed. In addition, the
catheter 76 is affected by gravity. Accordingly, the lead cable 12 (catheter 76) may be
rotated so that the orientation for inserting the catheter 76 is changed downward.

In addition, a orientation of the patient P is changed so that the distal end of the

catheter 76 is easily inserted into the esophagus P5. The catheter 76 is affected by
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gravity. Accordingly, the orientation of the patient P is changed so that an orientation in
which the catheter 76 needs to be inserted is changed downward.

[0057]

If the catheter 76 is located at a desired position, while the gas is continuously
supplied by the gas supply unit 66, the lead cable 12 is drawn out from the catheter 76.
The gas flows between the inner peripheral surface of the catheter 76 and the outer
peripheral surface of the lead cable 12. Therefore, the friction therebetween is
prevented, and thus the lead cable 12 is easily drawn out from the catheter 76. The
supply member 61 is detached from the catheter 76, and the catheter 76 is caused to place
the inside of the body of the patient P.

Through the above-described steps, the placing of the catheter 76 is completed.

[0058]

The placing catheter 76 is used in order to supply nutrients, drugs, or cleaning
agents into organs such as the stomach P2 through the catheter 76, for example. That is,
according to the present embodiment, a space (passage) into which the lead cable 12 is
inserted and a flow passage for circulating a liquid such as the nutrients to be supplied
into the body of the patient P from the outside are the same space (lumen).

[0059]

Subsequently, in the case of using the placement device 11 so that the catheter
76 is caused to place another patient, the following steps are performed.

The used lead cable 12 is detached from the placement device 11. A new lead
cable 12 is attached to the second connector 38, and the new lead cable 12 is used so that
the catheter 76 is caused to place another patient as described above.

[0060]

As described above, according to the placement device 11 of the present
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embodiment, the distal end side is observed using the lead cable 12. The image

obtained by the observation is converted into the signal once by the imaging element 54.
Thereafter, while the converted image is checked again using the display unit 58, the
catheter 76 having the inserted lead cable 12 (insertion unit member) is inserted into the
body. After the catheter 76 is guided to a proper position, the lead cable 12 of the
placement device 11 is drawn from the catheter 76, and the catheter 76 is caused to place
the body. The lead cable 12 and the second connector 38 of the transmission unit 36 are
attachable to and detachable from the placement device 11.  Therefore, the new lead
cable 12 can be attached to the second connector 38 after detaching the insertion unit
from the second connector.38 and only the detached lead cable 12 can be cleaned without
cleaning the transmission unit 36. Accordingly, the lead cable 12 can be easily
maintained, and the cost required for maintenance of the placement device 11 can be
prevented.

The lead cable 12 has the condenser lens 16 and the LED 15. Therefore, the
heat generated by the LED 15 is transferred to the condenser lens 16 so as to raise the
temperature of the condenser lens 16. In this manner, it is possible to prevent dew
condensation of the condenser lens 16 which is caused by water vapor inside the body.

[0061}

The placement device 11 includes the supply member 61. The outer surface of
the supply member 61 in the radial direction is covered with the proximal end portion of
the catheter 76, and the gas is supplied to the distal end side of the supply member 61.

In this case, a gap is held in an airtight manner (hermetically) between the outer
peripheral surface of the lead cable 12 and the inner peripheral surface of the supply
member 61. Therefore, the gas can be preferentially supplied to the distal end side

instead of the proximal end side through the gap between the outer peripheral surface of
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the lead cable 12 and the inner peripheral surface of the catheter 76. In this manner, the

gas flows between the inner peripheral surface of the catheter 76 and the outer peripheral
surface of the lead cable 12. Accordingly, it is possible to prevent the friction
therebetween. As a result, the lead cable 12 can be easily inserted into the catheter 76,
or the lead cable 12 can be easily drawn out from the inside of the catheter 76.

In addition, in a state where the gap is held in the airtight manner between the
outer peripheral surface of the lead cable 12 and the inner peripheral surface of the
supply member 61, the lead cable 12 can be inserted into the distal end side relative to
the supply member 61, or the lead cable 12 can be drawn to the proximal end side
relative to the supply member 61. When the lead cable 12 is inserted into the catheter
76, for example, the supply member 61 is moved to the distal end side of the lead cable
12. In a state where the proximal end portion of the catheter 76 is locked to the supply
member 61, the supply member 61 can be moved to the proximal end side of the lead
cable 12 while the gas is supplied to the supply member 61. Alternatively, in a state
where the supply member 61 is detached from the lead cable 12, the proximal end
portion of the catheter 76 is locked to the supply member 61. Thereafter, while the gas
is supplied to the supply member 61, the lead cable 12 is inserted into the supply member
61. In this manner, the supply member 61 can also be moved to the proximal end side
of the lead cable 12.

The supply member 61 moves relative to the lead cable 12. Accordingly, the
placement device 11 according to the present embodiment is applicable to various
catheters having mutually different lengths.

[0062]

The imaging element 54 is located inside the transmission unit 36. The

imaging element 54 which is relatively expensive and not as easy to clean is not located
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inside the lead cable 12. In this manner, the manufacturing cost of the lead cable 12 can
be minimized, and the lead cable 12 can be easily cleaned.

[0063]

In addition, according to the placement system 1 of the present embodiment, the
proximal end side projection 90 is locked to the distal end surface of the lead cable 12.
Therefore, when the catheter 76 and the lead cable 12 are inserted into the body together,
it is possible to prevent the lead cable 12 from being misaligned with the distal end side
relative to the catheter 76.

The proximal end side projection 90 is provided only in a portion of the tube
main body 77 in the circumferential direction. In this manner, the gas can be easily
supplied to the distal end side through a portion having no proximal end side projection
90 in the circumferential direction, between the inner peripheral surface of the tube main
body 77 and the outer peripheral surface of the lead cable 12.

[0064]

The catheter 76 includes the second projection 78a.  Therefore, the outer
peripheral surface of the lead cable 12 comes into contact with the distal end from which
the second projection 78a projects. In this manner, a gap is formed between the inner
peripheral surface of the tube main body 77 and the outer peripheral surface of the lead
cable 12. Therefore, the gas can easily flow to the distal end side through the gap.

The catheter 76 includes the linear member 78. Therefore, while the catheter
76 maintains bendability in a direction perpendicular to the axis C, the catheter 76 can be
less likely to be deformed in the direction of the axis C. In this manner, when the lead
cable 12 is drawn out from the catheter 76 placing the inside of the body, it is possible to
prevent the placing catheter 76 from being inadvertently moved.

[0065]
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A portion of the linear member 78 projects inward in the radial direction from
the inner peripheral surface of the tube main body 77, and the remaining portion of the
linear member 78 is buried into the tube main body 77. The outer peripheral surface of
the lead cable 12 comes into contact with the distal end from which the linear member 78
projects, thereby forming a gap between the inner peripheral surface of the tube main
body 77 and the outer peripheral surface of the lead cable 12. Therefore, the gas can
easily flow to the distal end side through the gap. The linear member 78 also serves as a
member for forming the gap between the inner peripheral surface of the tube main body
77 and the outer peripheral surface of the lead cable 12. Accordingly, it is possible to
minimize the number of components configuring the catheter 76.

[0066]

According to the present embodiment, as in the placement device 96 shown in
FIG. 10, a configuration in which a waterproof cap (sealing member) 97 is connected to
the lead cable 12 via an interlocking member 98 may be adopted.

The waterproof cap 97 is formed in a bottomed cylindrical shape. That is, the
waterproof cap 97 has a disk-shaped bottom wall portion 97a and a cylindrical peripheral
wall portion 97b extending from the outer edge portion toward the distal end side of the
bottom wall portion 97a. A second claw 99 is provided on the inner peripheral surface
of the distal end portion of the peripheral wall portion 97b. The second claw 99 projects
inward in the radial direction of the peripheral wall portion 97b. The second claw 99
engages with the first claw 31 of the first connector 18 from the distal end side of the first
claw 31. The bottom wall portion 97a is in contact with the proximal end portion of the
first connecting member 24 of the first connector 18. In this way, the waterproof cap 97
covers the opening 24a of the first connector 18 in a watertight manner (hermetically).

The waterproof cap 97 and the interlocking member 98 are integrally formed of
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an elastic resin material. The interlocking member 98 is elastically deformed and bent.
End portions of the interlocking member 98 are respectively connected to the outer
peripheral surface of the first connecting member 24 of the first connector 18 and the
outer peripheral surface of the peripheral wall portion 97b of the waterproof cap 97.

[0067]

On the other hand, if the first claw 31 and the second claw 99 disengage from
each other in the direction of the axis C by elastically deforming the waterproof cap 97,
the waterproof cap 97 is detached from the first connector 18. When the waterproof cap
97 is detached from the first connector 18, the waterproof cap 97 is located at a position
shown by a two-dot chain line L4 in FIG. 10, and remains connected to the first
connector 18 via the interlocking member 98.

In this way, the waterproof cap 97 is attachable to and detachable from the
opening 24a of the first connector 18.

[0068]

According to the placement device 96 of this modification example, when the
proximal end portion of the lead cable 12 is connected to the second connector 38, the
waterproof cap 97 is detached from the opening 24a of the lead cable 12. On the other
hand, the lead cable 12 can be cleaned in a state where the opening 24a of the lead cable
12 is sealed with the waterproof cap 97 connected to the lead cable 12 via the
interlocking member 98.  Accordingly, the lead cable 12 can be easily cleaned.

[0069]

(Second Embodiment)

Next, a second embodiment according to the present invention will be described
with reference to FIG. 11.  The same reference numerals will be given to elements that

are the same as those according to the above-described embodiment, and description
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thereof will be omitted. Only different points will be described.

As shown in FIG. 11, an placement system 2 according to the present
embodiment includes a catheter 111 instead of the catheter 76 of the placement system 1
according to the first embodiment. The catheter 111 has a tube main body 112 and a
guide tube 113.

The tube main body 112 is formed in a tubular shape. The outer diameter and
the inner diameter of the tube main body 112 are respectively larger than the outer
diameter and the inner diameter of the above-described tube main body 77. The outer
diameter and the inner diameter of the guide tube 113 are respectively equal to the outer
diameter and the inner diameter of the tube main body 77. The length of the tube main
body 112 is longer than the length of the guide tube 113. The guide tube 113 is fixed to
the outer peripheral surface of the tube main body 112 along the tube main body 112
using an adhesive. The tube main body 112 projects to the distal end side of the guide
tube 113. The tube main body 112 projects to the proximal end side of the guide tube
113.

The lead cable 12 of the placement device 11 is inserted into the guide tube 113.

[0070]

In general, due to poor peristalsis of the larynx (peristalsis, peristaltic
movement), children or elderly persons are often dull in the judgment the esophagus or
the trachea. Therefore, children or elderly persons may accidentally take food or drinks
into their bronchial tubes. The food becomes stuck in the bronchial tubes. In this way,
an accident occurs in that breathing is blocked. For example, if a patient who has food
stuck in her or his bronchial tubes is neglected for a short period of approximately six
minutes, the patient will be in critical condition.

As described above, the placement system 2 according to the present
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embodiment is used as first aid for a patient who has food stuck in her or his bronchial
tubes.

[0071]

First, as shown in FIG. 11, an aspirator 116 is connected to the proximal end
portion of the tube main body 112 of the catheter 111. The lead cable 12 of the
placement device 11 is inserted into a guide tube 113 of the catheter 111. While the
image observed using the lead cable 12 integrated with the catheter 111 is observed using
the display unit 58, the catheter 111 is inserted into a bronchial tube P13 through the
nasal cavity or the oral cavity P11 of the patient P. Since the image is observed using
the display unit 58, it is possible to check whether or not a foreign substance is stuck in
the bronchial tube P13.

After it is checked that the foreign substance is stuck, the aspirator 116 is
activated. While a state of the foreign substance projected on the display unit 58 is
checked, the foreign substance is aspirated through the tube main body 112 of the
catheter 111, or the foreign substance is adsorbed to the tube main bociy 112. In this
manner, treatment is performed so as to pull the foreign substance out of the body of the
patient P together with the catheter 111.

[0072]

For example, in a case where a drug is administered to a lung for a patient
suffering from asthma, the drug is usually administered through the larynx. If the
placement system 2 according to the present embodiment is used, the catheter 111 and
the lead cable 12 are used in order to administer the drug to the lung for the patient
whose physical strength is weakened after surgery or an elderly person. While the
image is checked using the display unit 58, the catheter 111 can be inserted into the

trachea, and the drug can be administered to the lung.
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In addition, for example, when an abdominal surgical operation is performed,
drainage is performed to discard ascites. After the catheter is installed in a proper place,
the catheter may move, and the ascites may be unsuccessfully discarded in some cases.
In this case, the lead cable 12 can be inserted into the catheter, and the catheter can be
guided such that the catheter is able to being placed in a proper position.

The placement system 2 according to the present embodiment can also be used
in cleaning the stomach;

[0073]

(Third Embodiment)

Next, a third embodiment according to the present invention will be described
with reference to FIG. 12. | The same reference numerals will be given to elements that
are the same as those according to the above-described embodiments, and description
thereof will be omitted. Only different points will be described.

As shown in FIG. 12, an placement system 3 according to the present
embodiment includes a catheter 121 instead of the catheter 76 of the placement system 1
according to the first embodiment.

[0074]

The catheter 121 has the tube main body 112 and a guide tube 122.

The guide tube 122 is formed similarly to the guide tube 113. The distal end
portion of the guide tube 122 is located coaxially with the tube main body 112 inside the
tube main body 112. In the longitudinal direction of the tube main body 112, the distal
end portion of the guide tube 122 is located at the same position as the distal end portion
of the tube main body 112. The distal end portion of the guide tube 122 is supported by
a support member (not shown) relative to the tube main body 112. The support member

is located so as not to close a space between the inner peripheral surface of the tube main
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body 112 and the outer peripheral surface of the guide tube 122. The guide tube 122

extends to the proximal end side along the tube main body 112.

The proximal end portion of the guide tube 122 penetrates the tube main body
112 in the radial direction, in an intermediate portion of the tube main body 112 in the
longitudinal direction. The proximal end portion of the guide tube 122 projects outward
in the radial direction from the outer peripheral surface of the tube main body 112.

[0075]

Similar to the placement system 2 according to the second embodiment, the
placement system 3 according to the present embodiment configured in this way is used
as first aid for a patient who has food stuck in her or his bronchial tubes.

First, the aspirator 116 is connected to the proximal end portion of the tube main
body 112 of the catheter 121. It is preferable that a connecting portion between the tube
main body 112 and the aspirator 116 be covered with a cap 126 in an airtight manner
(hermetically). The lead cable 12 of the placement device 11 is inserted into the guide
tube 122 of the catheter 121. In this case, it is preferable that the distal end portion of
the lead cable 12 be located slightly close to the proximal end side from the distal end
portion of the guide tube 122.

The subsequent steps are similar to those of the placement system 2 according to
the second embodiment. The catheter 121 is used after being inserted into the bronchial
tube P13 of the patient P.

[0076]

(Fourth Embodiment)

Next, a fourth embodiment according to the present invention will be described
with reference to FIGS. 13 and 14. The same reference numerals will be given to

elements that are the same as those according to the above-described embodiments, and
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description thereof will be omitted. Only different points will be described.

As shown in FIG. 13, a system 4 according to the present embodiment includes
a catheter 76A instead of the catheter 76 of the placement system 1 according to the first
embodiment. The catheter 76A is different from the catheter 76 in that the catheter 76A
has a distal end side locking member 80A.

[0077]

The distal end side the locking member 80A includes the cylindrical body 88, a
transparent member 91, and a bridge portion 92.

The transparent member 91 is located inside an opening portion on the distal end
side of the cylindrical body 88. The transparent member 91 is formed in a circular
shape coaxially with the cylindrical body 88. The outer diameter of the transparent
member 91 is smaller than the inner diameter of the cylindrical body 88. An annular
gap 93 is provided between the inner peripheral surface of the cylindrical body 88 and
the outer peripheral surface of the transparent member 91. The transparent member 91
is transparent to such an extent that an observation target located on the distal end side of
the transparent member 91 is observable using the lead cable 12 locked to the transparent
member 91 from the proximal end side.

The bridge portion 92 interlocks the cylindrical body 88 and the transparent
member 91 with each other. A plurality of bridge portions 92 are intermittently
provided in the gap 93 in the circumferential direction. The bridge portion 92 is rigid to
such an extent that the bridge portion 92 can be broken, for example, when the
transparent member 91 is pressed from the proximal end side by the lead cable 12.

[0078]

Next, a method of utilizing the system 4 configured as described above will be

described.  As shown in FIG. 14, the system 4 utilizes the catheter 76A so as to guide
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the lead cable 12 into the body while the lead cable 12 is prevented from being
contaminated. In the present embodiment, a case where the system 4 is used so as to
guide the lead cable 12 into a lung P14 will be described as an example.

First, a user utilizes the supply member 61 as described above so as to insert the
lead cable 12 into the catheter 76A. In this case, the distal end surface of the lead cable
12 is locked to the transparent member 91 of the catheter 76A.

[0079]

While the image obtained by the observation of the lead cable 12 is checked
using the display unit 58 via the transmission unit 36, the catheter 76A is inserted
through the nasal cavity P1 (opening of the body) of the patient P. In this case, if the
gas is supplied from the supply member 61, as described above, the gas flows between
the inner surface of the catheter 76A and the outer peripheral surface of the lead cable 12,
and the gas is discharged outward from the catheter 76A through the gap 93. In this
manner, it is possible té prevent the body fluid of the patient P from adhering to and
contaminating the catheter 76A and the lead cable 12.

[0080]

When the distal end of the catheter 76A is located in the pharynx P4, the lead
cable 12 is operated so as to press the lead cable 12 against the transparent member 91.
In this case, the bridge portion 92 is broken, and the lead cable 12 is exposed outward
through the catheter 76A for the first time. After being inserted into the trachea P6, the
exposed lead cable 12 is guided into the lung P14 through the bronchial tube P13. As
described above, the lead cable 12 is covered with the catheter 76A up to the pharynx P4,
and is not substantially contaminated. Therefore, very accurate observation can be
realized by using the lead cable 12 so as to observe the inside of the lung P14.

[0081]

| 14682510.1
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In the present embodiment, the transparent member 91 is interlocked with the

cylindrical body 88 via the bridge portion 92. However, the present invention is not
limited thereto. For example, the transparent member 91 may be formed into a film
which easily breakable, and may seal the distal end of the cylindrical body 88.

Furthermore, the distal end side of the locking member 80A may not be
provided. Even in this case, when the catheter 76A is inserted into the body, the gas is
continuously supplied from the supply member 61. In this manner, for example, the
body fluid can be prevented from adhering to the lead cable 12 inside the catheter 76A.

[0082]

(Fifth Embodiment)

Next, a fifth embodiment according to the present invention will be described
with reference to FIG. 15. The same reference numerals will be given to elements that
are the same as those according to the above-described embodiments, and description
thereof will be omitted. Only different points will be described.

As shown in FIG. 15, in a lead cable 12A according to the present embodiment,
a lens 95 or a transparent cover is located inside the first connecting member 24 (inside
the opening 24a). The lens 95 or the transparent cover is located on the proximal end
side of the lead cable 12A from the optical fiber 17. The lens 95 or the transparent
cover is located coaxially (on the axis C) with the optical fiber 17. In other words, the
proximal end portion of the optical fiber 17 is covered by the lens 95 or the transparent
cover from the proximal end side (in the direction of the axis C).

According to the present embodiment, the light guided to the proximal end side
through the inside of the optical fiber 17 is incident on the lens 95 and the lens 53. In
this manner, for example, it is possible to reduce the possibility of an image being formed

as a virtual image on the light receiving surface of the imaging element 54.
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Alternatively, it is possible to reduce image distortion by combining a concave lens and a
convex lens with each other.

According to the present embodiment, the optical fiber 17 is protected by the
lens 95 or the transparent cover. Therefore, the lens 95 or the transparent cover
prevents dust or dirt from adhering to the optical fiber 17.

[0083]

The first to fifth embodiments according to the present invention have been
described above in detail with reference to the drawings. Specific configurations are
not limited to these embodiments. The present invention also includes modifications,
combinations, or deletions of the configurations within the scope not departing from the
gist of the present invention. Furthermore, as a matter of course, the configurations
described in the respective embodiments can be utilized in appropriate combination with
each other.

For example, according to the first to fourth embodiments, the imaging element
54 is located inside the transmission unit 36. However, the imaging element 54 may be
located inside the lead cable 12. In this case, for example, the imaging element 54 is
located on the proximal end side of the condenser lens 16 so as to be adjacent to the
condenser lens 16, and a signal line is connected to the imaging element 54. The image
acquired by the imaging element 54 is converted into a signal by the imaging element 54,
and the transmission unit transmits the signal converted from the image.

[0084]

The placement device 11 may not include the imaging element 54, and the
image obtained by the observation of the lead cable 12 may be transmitted to the
proximal end side by the optical fiber. In this case, the image obtained by the

observation of the lead cable 12 is displayed on the display unit without being converted
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into the signal.
The placement device 11 may not include the display unit 58 and the supply
member 61. In a case where the placement device 11 does not include the display unit
58, a computer display may be used as the display unit. The placement device and a
5 computer may be connected to each other by using a wire such as a Universal Serial Bus
(USB) cable. In addition, a display of a portable terminal such as a smartphone may be
used as the display unit. The placement device and the portable terminal may be
wirelessly connected to each other. Communication standards such as Wi-Fi (registered
trademark) and wircless local arca network (LAN) can be used for the wircless
10 connection.
The LED 15 may not be in contact with the condenser lens 16.  The placement
device 11 may not include the operation wire 20 and the bending controller 29.
In the placement system 1, the proximal end side projection 90 may not be
locked to the distal end surface of the lead cable 12. The whole linear member 78 may
15 be buried into the tube main body 77.
[0085]
In the present specification, the invention described below is also disclosed.
A placing method of a catheter, comprising:
mserting an insertion unit into the catheter, the insertion unit being flexible and
20  being capable of observing an object located more distally than a distal end of the
insertion unit;
mserting the catheter having the inserted insertion unit through an opening of a
human body, while observing an image obtained by observation of the insertion unit via

a transmission unit having a first connecting portion connected to a proximal end portion

15862116.1
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of the insertion unit;

causing the catheter to place the inside of the body after drawing the insertion
unit out from the catheter;

detaching the insertion unit from the first connecting portion; and

attaching a new insertion unit to the first connecting portion.
Industrial Applicability

[0086]

In a placement device according to the present invention, an insertion unit to be

inserted into a body is easily maintained.

Reference Signs List
[0087]
1, 2, 3: placement system
11, 96: placement device
12: lead cable (insertion unit)
15: LED (light source)
16: condenser lens
18: first connector (second connecting portion)
24a: opening (second opening)
38: second connector (first connecting portion)
54: imaging element
61: supply member
76, T6A, 111, 121: catheter
77, 112: tube main body

78: linear member
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78a: second projection

90: proximal end side projection (first projection)
97: waterproof cap (sealing member)

98: interlocking member

113, 122: guide tube
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CLAIMS

1. Aplacement device for placing a catheter inside of a body, the device comprising:

an insertion unit which is flexible, and which is capable of being inserted into and
removed from the catheter, the insertion unit being capable of observing an object located
more distally than a distal end of the insertion unit;

a transmission unit which has a first connecting portion to be detachably connected
to a proximal end portion of the insertion unit, and which transmits an image obtained by
observation of the insertion unit or a signal obtained by converting the image; and

a supply member into which the insertion unit is to be inserted so as to be drawable
therefrom, and to which a proximal end portion of the catheter is to be detachably attached,

wherein the supply member includes

a supply unit main body into which the insertion unit is to be inserted, and

a projection over an entire periphery of the supply unit main body on an inner
peripheral surface of the supply unit main body, and which contacts with the insertion
unit in an airtight manner and holds the insertion unit such that the insertion unit is
capable of sliding,

wherein a through-hole is formed at a position closer to a distal end side of the
supply unit main body than the projection on the inner peripheral surface of the supply unit
main body, and the through-hole communicates with an inside of the supply unit main
body at the distal end side of the supply unit main body, and

wherein the projection is formed of an elastic material.

2. The placement device according to claim 1,
wherein a plurality of projections are arranged on the inner peripheral surface of the

supply unit main body.

3.  The placement device according to claim 1 or 2,

wherein the supply unit main body and the projection are integrally formed of an
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elastic material.

4.  The placement device according to any one of claims 1 to 3,
wherein a locking portion is provided at the proximal end portion of the catheter, and
a groove is formed over the entire periphery of the supply unit main body on an outer
peripheral surface of the supply unit main body and the locking portion is inserted into the

groove.

5. The placement device according to any one of claims 1 to 4,
wherein the insertion unit has
a condenser lens which collects light from a distal end side of the insertion
unit, and
a light source which emits the light to the distal end side of the insertion unit,

which generates heat, and which comes into contact with the condenser lens.

6.  The placement device according to any one of claims 1 to 5,
wherein an imaging element for acquiring the image is located inside the

transmission unit.

7. The placement device according to any one of claims 1 to 6,

wherein a second connecting portion having an opening is provided in the proximal
end portion of the insertion unit, and

wherein a sealing member which is detachable from the opening and which in an
airtight manner covers the opening is connected to the insertion unit via an interlocking

member.

8. A placement system comprising:
the placement device according to any one of claims 1 to 7; and

the catheter.
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9.  The placement system according to claim 8,
wherein the catheter includes
a tube main body that is formed in a tubular shape, and into which the insertion
unit is inserted, and
a first projection which projects inward in a radial direction from an inner
peripheral surface of a distal end portion of the tube main body, and which is locked

with a distal end surface of the insertion unit.

10. The placement system according to claim 9,
wherein the first projection is provided in only a portion of the tube main body in a

circumferential direction.

11. The placement system according to claim 9 or 10,
wherein the catheter includes a second projection which projects inward in the radial

direction from an inner peripheral surface of the tube main body.

12.  The placement system according to claim 9 or 10,
wherein the catheter includes a linear member which is formed of a more rigid
material than the tube main body, and which is provided in the tube main body along an

axis of the tube main body.

13.  The placement system according to claim 12,
wherein a portion of the linear member projects inward in the radial direction from
an inner peripheral surface of the tube main body, and

wherein a remaining portion of the linear member is buried into the tube main body.

14. A placement system comprising:

the placement device according to any one of claims 1 to 7; and
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the catheter,
wherein the catheter has
a tube main body which is formed in a tubular shape, and
a guide tube into which the insertion unit is inserted, the guide tube being
5 attached to an outer peripheral surface of the tube main body or being located

inside the tube main body.

15. The placement system according to any one of claims 8 to 14, further comprising:
a gas supply unit which supplies a gas to the through-hole.
10
16. The placement system according to claim 15,
wherein the gas supply unit includes a pressure feeding tube having a distal end

portion to be inserted into the through-hole.
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