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7) ABSTRACT

An ultrasound probe device of the present invention includes
an insertion section having an ultrasound probe, and a hood
section which has a cylindrical shape having an opening
portion at a distal end side and is disposed at the insertion
section to surround the ultrasound probe, and is capable of
decompressing a space surrounded by the hood section.
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HOOD FOR ULTRASOUND PROBE DEVICE
AND ULTRASOUND PROBE DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Japanese
Application No. 2008-122533 filed in Japan on May 8, 2008,
the contents of which are incorporated herein by this refer-
ence.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an ultrasound probe
device including an insertion section having an ultrasound
probe, and ahood for the ultrasound probe device fitted for the
ultrasound probe device.

[0004] 2. Description of the Related Art

[0005] As a device for obtaining an ultrasound tomo-
graphic image of an inside of a living body, an ultrasound
probe device formed by including an ultrasound probe trans-
mitting and receiving ultrasound at an insertion section to be
inserted into a body is used.

[0006] As one example of such an ultrasound probe device,
there is known an ultrasound endoscope which is formed by
being provided with an ultrasound probe at a distal end por-
tion of an insertion section, and obtains an ultrasound tomo-
graphic image of a target region by causing the ultrasound
probe to abut on the target region in the body as disclosed in,
for example, Japanese Patent Publication No. 3504396.

SUMMARY OF THE INVENTION

[0007] Ahood for an ultrasound probe device of the present
invention is capable of being fitted to an insertion section of
an ultrasound probe device having an ultrasound probe, and
has a cylindrical shape, wherein a reflectivity ofultrasound in
at least a region to which the ultrasound transmitted from the
ultrasound probe is irradiated in a state fitted to the insertion
section is 25% or less.

[0008] Further, a hood foran ultrasound probe device of the
present invention has a cylindrical shape having opening pot-
tions at both ends, and is capable of being fitted to an insertion
section of an ultrasound probe device having an ultrasound
probe in the opening portion at a proximal end side of the
cylindrical shape, wherein in a state fitted to the insertion
section, at least a region to which ultrasound transmitted from
the ultrasound probe is irradiated of an inner surface inclines
to be closer to the ultrasound probe toward the opening por-
tion at the proximal end side.

[0009] Further, a hood foran ultrasound probe device of the
present invention has a cylindrical shape having opening por-
tions at both ends, and is capable of being fitted to an insertion
section of an ultrasound probe device having an ultrasound
probe in the opening portion at a proximal end side of the
cylindrical shape, wherein the opening portion at the distal
end side of the cylindrical shape is formed to include a region
to which ultrasound transmitted from the ultrasound probe is
irradiated, in a state fitted to the insertion section.

[0010] Further, an ultrasound probe device of the present
invention includes an insertion section having an ultrasound
probe, and a hood section which has a cylindrical shape
having an opening portion at a distal end side, and is disposed
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at the insertion section to surround the ultrasound probe,
wherein a space surrounded by the hood section is capable of
being decompressed.

[0011] The above and other objects, features and advan-
tages of the invention will become more clearly understood
from the following description referring to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG.1isaview explaining an entire configuration of
an ultrasound probe device;

[0013] FIG.2isaview explaining a configuration of a distal
end portion of an insertion section of the ultrasound probe
device;

[0014] FIG. 3isaview explaining a shape of ahood section
of a first embodiment;

[0015] FIG. 4 is a view showing a state in which the hood
section is caused to abut on a target region;

[0016] FIG. 5is a view showing a state in which the target
region is sucked into the hood section;

[0017] FIG. 6isaview showing a shape ofahood section of
a second embodiment;

[0018] FIG. 7isaview showing ashape of ahood section of
a modified example of the second embodiment;

[0019] FIG. 8isaview showing ashape of ahood section of
a third embodiment;

[0020] FIG. 9is a view of a state in which a target region is
stucked by the hood section of the third embodiment;

[0021] FIG. 10 is a view showing a shape of a hood section
of a fourth embodiment;

[0022] FIG. 11 is a view showing a state in which the hood
section of the fourth embodiment is contracted,

[0023] FIG. 12 is a view showing the hood section of a
modified example of the fourth embodiment;

[0024] FIG. 13 is a view showing a state in which the hood
section of the modified example of the fourth embodiment is
housed;

[0025] FIG. 14 is an explanatory view showing a schematic
configuration of an ultrasound probe device of a fifth embodi-
ment;

[0026] FIG. 15 is a perspective view showing a configura-
tion of a distal end portion of an insertion section of the
ultrasound probe device of the fifth embodiment;

[0027] FIG. 16 is a flowchart explaining a sixth embodi-
ment; and

[0028] FIG. 17 is a flowchart explaining the sixth embodi-
ment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0029] Preferred embodiments of a hood for an ultrasound
probe device and the ultrasound probe device of the present
invention will be described with reference to the drawings. In
each of the drawings used for the following description, the
scale is made to differ for each of the components so that each
of the components has such a size to be recognizable on the
drawings, and the present invention is not limited only to the
numbers and quantities of the components, shapes of the
components, the ratios of the sizes of the components, and
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relative positional relationship of the respective components,
which are illustrated in these drawings.

First Embodiment

[0030] Hereinafter, afirst embodiment of the present inven-
tion will be described. FIG. 1 is a view explaining an entire
configuration of an ultrasound probe device. FIG. 2 is a view
explaining a configuration of a distal end portion of an inser-
tion section of the ultrasound probe device. FIG. 3 is a view
explaining a shape of a hood section of the first embodiment.
FIG. 4 is a view showing a state in which the hood section is
caused to abut on a target region. FIG. 5 is a view showing a
state in which the target region is sucked into the hood sec-
tion.

[0031] An ultrasound probe device 1 ofthe present embodi-
ment transmits and receives ultrasound by an ultrasound
probe 22 in a state in which an insertion section 20 is inserted
into a body of a subject in order to obtain an ultrasound
tomographic image of a predetermined region of the subject.
[0032] Theultrasound probe device 1 includes the insertion
section 20 to be inserted into a body, and a grasping section 2
which is provided to connect to the insertion section 20 and is
grasped by an operator, as shown in FIG. 1. Further, the
ultrasound probe 22 transmitting and receiving ultrasound is
placed at a distal end portion 21 at a side opposite from a side
provided with the grasping section 2 of the insertion section
20.

[0033] Hereinafter, in the ultrasound probe device 1, an
axis which extends to a side of the distal end portion 21 of the
insertion section 20 from a side of the grasping section 2, and
is along the insertion section 20, will be called an insertion
axis, and a side toward the distal end portion 21 from the
grasping section 2 along the insertion axis will be called a
distal end side, whereas a side opposite from the distal end
side will be called a proximal end side.

[0034] Inthe present embodiment, the ultrasound probe 22
is of a mode which is generally called a convex type, and has
a scanning range 22a of ultrasound in a substantially sector
shape from a distal end direction of the insertion axis to a side
in a plane including the insertion axis as shown in FIG. 3.
[0035] The mode of the ultrasound probe 22 is not limited
to that of the present embodiment, but may be of the mode of
a linear type with, for example, a plurality of ultrasound
transducers being arranged in a line on a plane. By the linear
type ultrasound probe, for example, the scanning range of
ultrasound in a substantially sector shape as in the present
embodiment also can be obtained by performing, so-called
sector scanning. Further, it goes without saying that the shape
and the direction of the scanning range of the ultrasound
probe 22 are not limited to those of the present embodiment.
[0036] A cylindrical hood section 10 which has an opening
portion 10q at a distal end side and surrounds the ultrasound
probe 22 is placed at the distal end portion 21 of the insertion
section 20 as shown in FIG. 2. The hood section 10 has a
cylindrical shape in which the opening portion 10a and an
opening portion 105 are formed respectively at the distal end
side and a proximal end side as shown in FIG. 1, and the
opening portion 105 at the proximal end side has a shape
which can be fitted onto an outer peripheral surface portion of
the distal end portion 21 of the insertion section 20, in the
present embodiment.

[0037] Namely, in the present embodiment, the hood sec-
tion 10 is made attachable to and detachable from the inser-
tion section 20 as a separate member from the insertion sec-
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tion 20 as the hood for an ultrasound probe device. As a result
of the hood section 10 being configured to be attachable to
and detachable from the insertion section 20 like this, wash-
ing and disinfection of the ultrasound probe device 1 can be
easily carried out. The hood section 10 may be formed inte-
grally with a member configuring the distal end portion 21 of
the insertion section 20.

[0038] The hood section 10 is preferably configured such
that in at least a region to which ultrasound transmitted from
the ultrasound probe 22 is irradiated, that is, a region which is
laid on the scanning range 22a, a reflectivity of the ultrasound
becomes 25% or less.

[0039] Owing to the reflectivity of ultrasound of the hood
section 10 being 25% or less, occurrence of artifact which is
an image other than the ultrasound tomographic image of a
subject, which occurs as a result of the ultrasound reflected by
the hood section 10 being received by the ultrasound probe
22, can be suppressed.

[0040] The material configuring the hood section 10 is not
especially limited, but if the hood section 10 is configured by
one or a plurality of kinds of materials of, for example, poly-
ethylene, polymethyl pentene, silicon rubber, nylon and the
like, the reflectivity of ultrasound can be made 25% or less.
[0041] Further, the shape of the hood section 10 is not
especially limited, but if the thickness of the hood section 10
is made an integral multiple of one quarter of the wavelength
of the ultrasound transmitted by the ultrasound probe 22 so
that the ultrasound reflected in an inner surface of the hood
section 10, for example, and the ultrasound reflected in an
outer surface of the hood section 10 have opposite phases to
each other and cancel out each other, the reflectivity of the
hood section 10 can be reduced, which is preferable.

[0042] Further, a treatment instrument insertion channel 24
and a suction channel 23 are formed in the distal end portion
21 of the insertion section 20, as the channels which commu-
nicate with a space surrounded by the hood section 10.
[0043] The treatment instrument insertion channel 24 com-
municates with a treatment instrument insertion port 4 pro-
vided in the grasping section 2 in the proximal end side of the
ultrasound probe device 1. By inserting a treatment instru-
ment such as a puncture needle into the treatment instrument
insertion port 4, a treatment instrument can be led out into the
space surrounded by the hood section 10 through the treat-
ment instrument insertion channel 24. The treatment instru-
ment insertion channel 24 is preferably disposed so that the
treatment instrument which is led out into the hood section 10
through the treatment instrument insertion channel 24 can be
guided into the scanning range 22a of ultrasound.

[0044] Further, the suction channel 23 communicates with
asuction connector 3 provided in the grasping section 2 in the
proximal end side of the ultrasound probe device 1. A suction
device not illustrated is connected to the suction connector 3,
and an operator can perform a suction operation for decom-
pressing the inside of the space surrounded by the hood sec-
tion 10 through the suction channel 23 by operating the suc-
tion device.

[0045] Further, at least one of the suction channel 23 and
the treatment instrument insertion channel 24 is connected to
an air-supply and water-supply device not illustrated, and in
the present embodiment, at least one of gas and liquid can be
supplied into the space surrounded by the hood section 10
through the suction channel 23 or the treatment instrument
insertion channel 24 in accordance with the operation or the
operator.
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[0046] The treatment instrument insertion channel 24 and
the suction channel 23 may be in the mode of making one
channel which communicates with the space surrounded by
the hood section 10 to serve a double purpose, ormay be in the
mode in which a plurality of channels are formed for each of
the channels 24 and 23.

[0047] According to the ultrasound probe device 1 config-
ured as above, in the state in which the opening portion 10a at
the distal end side of the hood section 10 is caused to abut on
atarget region 90 in which a lesion portion 91, for example, is
present in an organ, a digestive tract wall and the like in a
subject as shown in F1G. 4, gas inside the space surrounded by
the hood section 10 is exhausted through the suction channel
23 and the space is decompressed, whereby the target region
90 can be drawn into the space surrounded by the hood
section 10 as shown in FIG. 5.

[0048] In this case, the ultrasound probe 22 is placed in the
space surrounded by the hood section 10. Therefore, accord-
ing to the present embodiment, the target region 90 can be
caused to abut on the ultrasound probe 22, and observation of
the target region 90 by ultrasound tomographic image can be
stably performed.

[0049] Though not illustrated, in the state in which the
opening portion 10« at the distal end side of the hood section
10 is caused to abut on the target region 90 as shown in FIG.
4, an ultrasound medium such as physiological saline is fed
into the space surrounded by the hood section 10 through the
suction channel 23, after which, the gas inside the space
surrounded by the hood section 10 is exhausted and the space
can be decompressed.

[0050] In this case, even when the target region 90 is a
region which is difficult to deform or a region which is hard-
ened due to lesion, and it is difficult to cause the target region
90 to abut on the ultrasound probe 22 because the target
region 90 cannot be drawn into the hood section 10 only by
decompression, ultrasound can be transmitted to and received
from the target region 90 via the ultrasound medium filled in
the hood section 10, and therefore, it is more preferable.
[0051] Other than the casein which the ultrasound probe 22
is caused to abut on the target region 90, when treatment is
performed for the lesion portion 91 of the target region 90
with use of a treatment instrument such as a puncture needle,
for example, a relative position of the treatment instrument
with respect to the target region 90 changes by the action of
the force to press the treatment instrument against the target
region.

[0052] However, according to the present embodiment, as
shown in FIG. 5, after it is checked by the ultrasound tomo-
graphic image that the target region 90 including the lesion
portion 91 is drawn into the hood section 10, a puncture
needle 30 as an example of the treatment instrument is led out
into the space surrounded by the hood section 10 through the
treatment instrument insertion channel 24, whereby treat-
ment can be stably performed without changing the position
of the target region 90 and the treatment instrument.

Second Embodiment

[0053] Hereinafter, a second embodiment of the present
invention will be described. The second embodiment shows
an example of another mode of the shape of the hood section.
FIG. 6 is a view showing the shape of the hood section of the
second embodiment. FIG. 7 is a view showing a shape of a
hood section of a modified example of the second embodi-
ment.
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[0054] The second embodiment differs from the above
described first embodiment in the shape of the hood section.
Therefore, only the difference will be described hereinafter.
The same components as those in the first embodiment are
assigned with the same reference numerals and characters,
and description thereof will be properly omitted.

[0055] As shown in FIG. 6, in a hood section 11 of the
present embodiment, an inner surface 11a of at least a region
to which ultrasound transmitted from the ultrasound probe 22
is irradiated inclines with respect to the insertion axis so as to
be closer to the ultrasound probe 22 toward a proximal end
side. Further, the hood section 11 is formed so that a thickness
of at least the region to which ultrasound transmitted from the
ultrasound probe 22 is irradiated becomes larger toward the
proximal end side.

[0056] An angle of the inclination of the inner surface 11a
of the hood section 11 is preferably such an angle that the
ultrasound transmitted from the ultrasound probe 22 does not
return to the ultrasound probe 22 when the ultrasound specu-
larly reflects at the inner surface 11a.

[0057] Theinner surface 11a ofthe hood section 11is given
the inclination to be closer to the ultrasound probe 22 toward
the proximal end side like this, and thereby, occurrence of
artifact which is an image other than the ultrasound tomo-
graphic image of a subject, and generates as a result of the
ultrasound reflected by the inner surface 11a being received
by the ultrasound probe 22 can be suppressed.

[0058] Further, the inclination of the inner surface 11a of
the hood section 11 is formed by making the thickness of the
corresponding spot of the hood section 11 larger in an inner
direction toward the proximal end side, and therefore, an
outside diameter of the hood section 11 does not become large
due to the inclination of the inner surface 11a being provided.

[0059] The configuration in which the inner surface of the
region to which the ultrasound transmitted from the ultra-
sound probe 22 is irradiated, of the hood section is inclined to
be closer to the ultrasound probe 22 toward the proximal end
side is not limited to the above described configuration, and
may be the mode shown as a modified example in FIG. 7, for
example.

[0060] In the modified example shown in FI1G. 7, a hood
section 12 has a so-called tapered inner shape which exten-
sively opens toward a distal end side. In such a mode, the inner
surface of the hood section 12 can be given an inclination
closer to the ultrasound probe 22 toward the proximal end
side, and occurrence of artifact which is an image other than
the ultrasound tomographic image of a subject, which occurs
as a result of the ultrasound reflected by the inner surface
being received by the ultrasound probe 22 can be suppressed.

[0061] Further, according to the modified example shown
in FIG. 7, the inner surface of the hood section 12 has the same
tapered shape in the entire circumference around the insertion
axis. Therefore, when the hood section 12 is fitted onto the
distal end portion 21 ofthe insertion section 20, positioning in
the rotational direction around the insertion axis of the hood
section 12 is not required, and an operation becomes easy.

Third Embodiment

[0062] Hereinafter, a third embodiment of the present
invention will be described. The third embodiment shows an
example of another mode of a shape of a hood section. F1G. 8
is a view showing the shape of the hood section of the third
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embodiment. FIG. 9 is a view showing the state in which a
target region is sucked by the hood section of the third
embodiment.

[0063] The third embodiment differs from the above
described first embodiment in the shape of the hood section.
Therefore, only the difference will be described hereinafter.
The same components as those in the first embodiment are
assigned with the same reference numerals and characters,
and description thereof will be properly omitted.

[0064] As shown in FIG. 8, in a hood section 13 of the
present embodiment, an opening portion 13¢ at a distal end
side has a shape cut by a plane 135 having a predetermined
angle with respect to aninsertion axis. As a result, the opening
portion 13a of the hood section 13 is formed to include a
region to which ultrasound transmitted from the ultrasound
probe 22 is irradiated. In other words, in the hood section 13
of the present embodiment, the opening portion at the distal
end side is formed to bein a shape cut by the plane forming the
predetermined angle with respect to the side surface in the
above described cylindrical shape.

[0065] Namely, the present embodiment is configured so
that the hood section 13 is not laid on the scanning range 224
of ultrasound of the ultrasound probe 22. Further, the hood
section 13 includes the opening portion 13« at the distal end
side, and therefore, the target region can be sucked into the
space surrounded by the hood section 13 as in the above
described first embodiment.

[0066] The present embodiment has such a configuration,
and has nothing to block the scanning range 22a ofultrasound
of the ultrasound probe 22. Therefore, a clearer ultrasound
tomographic image can be obtained in addition to the same
effect as that of the above described first embodiment.
[0067] Further, in the present embodiment, the opening
portion 13a at the distal end side of the hood section 13 forms
a predetermined angle with respect to the insertion axis, and
therefore, even when the angle formed by the insertion axis of
the insertion section 20 and a wall surface of the target region
90 is an obtuse angle as shown in FIG. 9, the target region 90
can be easily sucked into the space surrounded by the hood
section 13. This is especially effective when the target region
is an inner wall surface of a digestive tract which has a
relatively small diameter, such as an esophagus or enteric
canal, a trachea, a blood vessel or the like, in which the degree
of freedom of the position and posture of the ultrasound probe
device 1 1s low.

Fourth Embodiment

[0068] Hereinafter, a fourth embodiment of the present
invention will be described. The fourth embodiment shows an
example of another mode of the shape of the hood section.
FIG. 10 is a view showing the shape of the hood section of the
fourth embodiment. FIG. 11 is a view showing the state in
which the hood section of the fourth embodiment is con-
tracted. FIG. 12 is a view showing a hood section of a modi-
fied example of the fourth embodiment. FIG. 13 is a view
showing a state in which the hood section of the modified
example of the fourth embodiment is housed.

[0069] The fourth embodiment differs from the above
described first embodiment in the shape of the hood section.
Therefore, only the difference will be described hereinafter.
The same components as those in the first embodiment are
assigned with the same reference numerals and characters,
and description thereof will be properly omitted.

[0070] As shown in FIGS. 10 and 11, a hood section 14 of
the present embodiment has a cylindrical shape having an
opening portion 14a at a distal end side, and has a configura-
tion contractible in the direction along the insertion axis.
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[0071] The configuration of making the hood section 14
contractible is not especially limited, but in the present
embodiment, as an example, the hood section 14 is configured
by an elastically deformable resin material, and a side surface
portion 145 is formed into a bellows shape, whereby the hood
section 14 is elastically contracted in the insertion axis direc-
tion. The hood section may be of a mode contracting in a
diameter direction instead of the insertion axis direction.
[0072] The present embodiment has such a configuration.
Therefore, gas inside the space surrounded by the hood sec-
tion 14 is exhausted through the suction channel 23 and the
space is decompressed in the state in which an opening por-
tion 14q at a distal end side of the hood section 14 is caused to
abut on the target region 90, whereby the target region is
drawn into the hood section 14, and the hood section 14 is
contracted in the insertion axis direction as shown in FIG. 11.
[0073] Thereby, even when the target region 90 is a region
which is difficult to deform or a region which is hardened by
lesion, the target region 90 can be caused to abut on the
ultrasound probe 22.

[0074] Further, a contraction amount in the insertion axis
direction of the hood section 14 changes in accordance with
the decompression state inside the space surrounded by the
hood section 14, and therefore, the contraction amount can be
properly changed. Therefore, a distance between the target
region 90 and the ultrasound probe 22, or a distance between
the target region 90 and the distal end portion 21 can be made
to be an optimal value for observation or treatment, and
operability is enhanced.

[0075] For example, after observation of the target region
90 is performed by the ultrasound probe 22, and the detailed
positioning of the lesion portion 91 is identified, the distance
between the target region 90 and the distal end portion 21 can
be increased until the optimal space for treatment by the
treatment instrument is obtained without change in the posi-
tion of the lesion portion 91 and the treatment instrument
insertion channel 24 with respect to the direction orthogonal
to the insertion axis. Thus, the treatment instrument can be
positioned to the lesion portion 91 of the target region 90
accurately and easily.

[0076] Besides the configuration which contracts the hood
section in the axial direction, even when a hood section 15 is
configured to be capable of advancing and retreating move-
ment in the axial direction as in the modified example of the
present embodiment shown in FIGS. 12 and 13, the same
effect can be obtained.

[0077] Inthe modified example of the present embodiment
shown in FIGS. 12 and 13, a cylinder section 154 in a cylin-
drical shape is placed at an outer circumference of the distal
end portion 21 of the insertion section 20, and the hood
section 15 is inserted with a proximal end side as a piston
portion slidable in the insertion axis direction inside the cyl-
inder section 154.

[0078] A working fluid 15¢ s filled in a space closed by the
proximal end side of the hood section 15 and the cylinder
section 15b. If a compressible fluid is adopted as the working
fluid 15¢, the working fluid 15¢ works as a spring, and there-
fore, the same effect as the configuration which contracts the
hood section in the axial direction is obtained.

[0079] Further, as compared with the configuration which
contracts the hood section as in the above described embodi-
ment, the modified example of the present embodiment is
preferable because due to favorable rectilinearity of advanc-
ing and retreating movement of the hood section 15, position-
ing can be reliably performed, and operability is enhanced.
[0080] Inthe modified example of the present embodiment
shown in FIGS. 12 and 13, such a configuration may be
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adopted that a compressible or non-compressible fluid is used
as the working fluid 15¢, the space housing the working fluid
15¢ ofthe cylinder section 155 is caused to communicate with
the grasping section 2 side by piping not illustrated placed in
the insertion section, and the pressure inside the cylinder
section 155 is made controllable.

[0081] According to such a configuration, the advancing
amount of the hood section 15 in the insertion axis direction
can be changed in accordance with the pressure inside the
cylinder section 155, and positioning of the target region 90
and the distal end portion 21 of the insertion section 20 can be
performed more precisely.

[0082] Further, when the ultrasound probe device 1 is
inserted into a subject, the pressure inside the cylinder section
15bisreduced, whereby thehood section 15 is housed and the
length in the insertion axis direction of the distal end portion
20 can be shortened. Therefore, operability at the time of
insertion is enhanced.

[0083] Inthe above described first to fourth embodiments,
the hood sections differing in shape respectively are
described, but it goes without saying that the hood sections
are attachable to and detachable from the insertion sections of
the ultrasound probe devices, and therefore, the hood sections
are properly replaceable in accordance with the regions and
treatment contents for which the ultrasound probe devices are
used.

Fifth Embodiment

[0084] A fifth embodiment of the present invention will be
described hereinafter. The fifth embodiment is another
example of an ultrasound probe device to which the hood
sections of the above described embodiments are applicable.
[0085] FIG. 14 is an explanatory view showing a schematic
configuration of an ultrasound probe device of the fifth
embodiment. FIG. 15 is a perspective view showing a con-
figuration of a distal end portion of the insertion section of the
ultrasound probe device of the fifth embodiment.

[0086] The fifth embodiment differs from the ultrasound
probe devices of the above described first to fourth embodi-
ments in the constitution having an optical observation sys-
tem at the insertion section. Therefore, only the difference
will be described hereinafter. The same components as those
in the first embodiment are assigned with the same reference
numerals and characters, and description thereof will be prop-
erly omitted.

[0087] An ultrasound probe device 101 of the present
embodiment is mainly configured by an insertion section 102
which is inserted into a body of a subject, an operation section
103 located at a proximal end of the insertion section 102, and
a universal cord 104 extended from a side portion of the
operation section 103.

[0088] An endoscope connector 104a connected to a light
source device not illustrated is provided at a proximal end
portion of the above described universal cord 104. From the
endoscope connector 1044, an electric cable 105 which is
attachably and detachably connected to a camera control unit
not illustrated through an electric connector 105q, and an
ultrasound cable 106 which is attachably and detachably con-
nected to an ultrasound observation device not illustrated via
an ultrasound connector 1064 are extended.

[0089] Theabove described insertion section 102 is config-
ured by connecting in sequence from a distal end side, a distal
end portion 120, a bending section 108 which is located at a
proximal end side of the distal end portion 120 and bendable,
and a flexible tube section 109 which is located at a rear end
of the bending section 108 to extend to a distal end portion of
the above described operation section 103, is small in diam-

Nov. 12,2009

eter and elongated, and has flexibility. Further, the ultrasound
probe 22 for transmitting and receiving ultrasound is pro-
vided at the distal end side of the above described distal end
portion 120.

[0090] The above described operation section 103 is pro-
vided with an angle knob 111 which controls the above
described bending section 108 to bend in a desired direction,
an air supply and water supply button 112 for performing air
supply and water supply operation, a suction button 113 for
performing a suction operation, a treatment instrument inser-
tion port 114 which is an inlet port of a treatment instrument
to be led into a body, and the like.

[0091] As shown in FIG. 15, an observation optical system
125 constituted of an illumination lens configuring an illumi-
nation optical section for irradiating illumination light to an
observation region, and an objective lens configuring an
observation optical section capturing an optical image of the
observation region is placed at the distal end portion 120 of
the insertion section 102.

[0092] Further, as in the first embodiment, the ultrasound
probe 22 is placed at the distal end portion, and a hood section
129 having a cylindrical shape surrounding the ultrasound
probe 22 is provided. The hood section 129 is configured by
a light transmitting material which transmits a light with a
wavelength in a visible light region at a predetermined trans-
missivity.

[0093] Further, the treatment instrument insertion channel
24 and the suction channel 23 which communicate with the
space surrounded by the hood section 129 are formed in the
distal end portion 120. The suction channel 23 may be also
used as the channel for inserting a treatment instrument
through.

[0094] As above, in the present embodiment, the hood sec-
tion 129 is configured by a light transmitting material, and
thereby, in the ultrasound probe device 101 including the
observation optical system 125 for performing observation of
the inside of a body by visible light, the same operation and
effect as in the above described embodiments can be
obtained. Further, when the observation optical system 125 is
included in the ultrasound probe device 101, the observation
optical system 125 and the treatment instrument insertion
path are preferably disposed so that the treatment instrument
which passes through the treatment instrument insertion path
is within the field of view of the observation optical system
125.

Sixth Embodiment

[0095] With use of the hood for an ultrasound probe device
or the ultrasound probe device described in any of the above
described first to fifth embodiments, the manipulation
described as follows can be performed.

[0096] FIG. 16 shows a flow relating to the manipulation in
the case of approaching from outside a body with use of the
ultrasound probe device as an example. As shown in F1G. 16,
the present embodiment includes at least a step (S1) of boring
a hole into a body cavity from a body surface, a step (S2) of
inserting the ultrasound probe device with a hood into the
body cavity, a step (S3) of searching an object region, a step
(S4) of bringing a hood opening portion into contact with the
object region, a step (S5) of decompressing an inside of the
hood, a step (36) of performing ultrasound observation of the
object region, a step (S7) of extracting the ultrasound probe
device from the body cavity, and a step (S8) of closing the
hole. Hereinafter, the details of the respective steps will be
described.
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[0097] (S1)

[0098] S1isthestep of' boring a hole into a body cavity from
abody surface. The method for boring a hole is not especially
limited, the conventionally known method can be used, and,
for example, a surgical knife, or an electric knife can be used.
Further, a hole may be bored by insertion of a trocar in
accordance with the purpose.

[0099] In step S1, after the hole is bored, inert gas may be
introduced into the body cavity. When the intended observa-
tion region is a lung, a hole is preferably bored between the
ribs.

[0100] (S2)

[0101] S2 is the step of inserting the ultrasound probe
device with the hood into a body cavity. The hood mentioned
here means the hood for the ultrasound probe device
described in any of the above described first to fifth embodi-
ments, and may be attachable and detachable with respect to
the ultrasound probe device, or may be formed integrally with
the ultrasound probe device.

[0102] Further, in step S2, the observation system other
than the ultrasound probe device may be inserted into a body
cavity. For example, an endoscope capable of visible light
observation, fluorescent observation, or infrared observation
may be inserted. In this case, dissection for an endoscope may
be performed separately from that for the ultrasound probe
device in step S1.

[0103] (S3)

[0104] S3 is the step of searching an object region. Search
for the object region may be performed by using the ultra-
sound probe device, or may be performed by using an obser-
vation system other than the ultrasound probe device when
the observation system other than the ultrasound probe device
is used, or may be performed with use of both of the ultra-
sound probe device and the observation system.

[0105] (S4)

[0106] S4 is the step of bringing the hood opening portion
into contact with the object region. Since the inside of the
hood is decompressed in S5 which is the next step, the entire
circumference of the hood opening portion is preferably in
contact with a living body.

[0107] (S5)

[0108] S5 is the step of decompressing the inside of the
hood. A living tissue including the object region is drawn into
the hood by decompression of the inside of the hood, and the
object region can be brought into contact with the ultrasound
probe of the ultrasound probe device. The method for decom-
pressing the inside of the hood is not especially limited, but
when a gas supply and water supply conduit line is provided
in the ultrasound probe device, it can be used.

[0109] (S6)

[0110] S6 is the step of performing ultrasound observation
of the object region. In S5 which is the previous step, the
living tissue is drawn into the hood by decompression, and
therefore, ultrasound observation can be stably performed.
Further, in step S6, an ultrasound medium may be introduced
into the hood. The ultrasound medium is not especially lim-
ited, and, for example, physiological saline, water or the like
can be used.

[0111] Further, treatment may be performed while obser-
vation is performed. Puncture and extraction of the tissue may
be performed with use of a puncture needle while observation
is performed, for example, or injection of a medicine may be
performed with use of a puncture needle, or extraction of the
tissue may be performed with use of grasping forceps, or the
tissue may be cut off with use of a radio frequency snare.
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[0112] (S7)

[0113] S7 is the step of extracting the ultrasound probe
device from the body cavity.

[0114] (S8)

[0115] S8 is the step of closing the hole. The method for
closing the incised spot is not especially limited, and the
conventionally known method can be used.

[0116] FIG. 17 shows aflow relating to the procedure of the
manipulation in the case of approaching from the inside of a
lumen with use of the ultrasound probe device. As shown in
FIG. 17, the present embodiment includes at least a step (SI)
of inserting an ultrasound probe device with a hood into a
body, a step (SII) of searching an object region, a step (SIIT) of
bringing a hood opening portion into contact with the object
region, a step (SIV) of decompressing the inside of the hood,
a step (SV) of performing ultrasound observation of the
object region, and a step (SVI) of extracting the ultrasound
probe from the inside of the body. Hereinafter, the details of
the respective steps will be described.

[0117] (SD)

[0118] SI is the step of inserting the ultrasound probe
device with the hood into a body cavity. The hood mentioned
here means the hood for the ultrasound probe device
described in any of the above described first to fifth embodi-
ments, and may be attachable and detachable with respect to
the ultrasound probe device, or may be formed integrally with
the ultrasound probe device. An insertion route of the ultra-
sound probe device is not especially limited, and can be
selected from oral and transanal route, for example, in accor-
dance with the object observation region.

[0119] (SII)

[0120] SII is the step of searching an object region.
[0121] (SIID)
[0122] SIIis the step of bringing the hood opening portion

into contact with the object region. Since the inside of the
hood is decompressed in SIV which is the next step, the entire
circumference of the hood opening portion is preferably in
contact with a living body.

[0123] (SIV)

[0124] SIV is the step of decompressing the inside of the
hood. A living tissue including the object region is drawn into
the hood by decompression of the inside of the hood, and the
object region can be brought into contact with the ultrasound
probe of the ultrasound probe device. The method for decom-
pressing the inside of the hood is not especially limited, but
when a gas supply and water supply conduit line is provided
in the ultrasound probe device, it can be used.

[0125] (SV)

[0126] SV isthe step of performing ultrasound observation
of the object region. In STV which is the previous step, the
living tissue is drawn into the hood by decompression, and
therefore, ultrasound observation can be stably performed.
Further, in step SV, an ultrasound medium may be introduced
into the hood. The ultrasound medium is not especially lim-
ited, and, for example, physiological saline, water or the like
can be used.

[0127] Further, treatment may be performed while obser-
vationis performed. Puncture and extraction ofthe tissue may
be performed with use of a puncture needle while observation
is performed, for example, or injection of a medicine may be
performed with use of a puncture needle, or extraction of the
tissue may be performed with use of grasping forceps, or the
tissue may be cut off with use of a radio frequency snare.
[0128] (SVI)

[0129] SVIis the step of extracting the ultrasound probe
device from the body cavity.

[0130] The present invention is not limited to the above
described embodiments, but can be properly modified within
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the range without departing from the spirit or idea of the
invention read from claims and the entire description, and the
hoods for ultrasound probe devices and the ultrasound probe
devices with such modifications are also included in the tech-
nical range of the present invention.
[0131] Having described the preferred embodiments of the
invention referring to the accompanying drawings, it should
be understood that the present invention is not limited to those
precise embodiments and various changes and modifications
thereof could be made by one skilled in the art without depart-
ing from the spirit or scope of the invention as defined in the
appended claims.
What is claimed is:
1. A hood for an ultrasound probe device,
which is capable of being fitted to an insertion section of an
ultrasound probe device having an ultrasound probe, and
has a cylindrical shape,
wherein a reflectivity of ultrasound in at least a region to
which the ultrasound transmitted from the ultrasound
probe is irradiated in a state fitted to the insertion section
is 25% or less.
2. A hood for an ultrasound probe device,
which has a cylindrical shape having opening portions at
both ends, and
is capable of being fitted to an insertion section of an
ultrasound probe device having an ultrasound probe in
the opening portion at a proximal end side of the cylin-
drical shape,
wherein in a state fitted to the insertion section, at least a
region to which ultrasound transmitted from the ultra-
sound probe is irradiated, of an inner surface inclines to
be closer to the ultrasound probe toward the opening
portion at the proximal end side.
3. The hood for an ultrasound probe device according to
claim 2,
wherein in the state fitted to the insertion section, the inner
surface of the cylindrical shape has a tapered shape
which extensively opens toward the opening portion at a
distal end side from the opening portion at the proximal
end side.
4. The hood for an ultrasound probe device according to
claim 2,
wherein in at least the region to which ultrasound transmit-
ted from the ultrasound probe is irradiated, a thickness of
the cylindrical shape increases toward the opening por-
tion at the proximal end side.
5. A hood for an ultrasound probe device,
which has a cylindrical shape having opening portions at
both ends, and
is capable of being fitted to an insertion section of an
ultrasound probe device having an ultrasound probe in
the opening portion at a proximal end side of the cylin-
drical shape,
wherein the hood section is in a shape in which the opening
portion at a distal end side is cut by a plane forming a
predetermined angle with respect to a side surface of the
cylindrical shape.
6. An ultrasound probe device, comprising:
an insertion section having an ultrasound probe; and
a hood section which has a cylindrical shape having an
opening portion ata distal end side, and is disposed at the
insertion section to surround the ultrasound probe,
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wherein a space surrounded by the hood section is capable
of being decompressed.

7. The ultrasound probe device according to claim 6,

wherein the hood section is attachable to and detachable
from the insertion section.

8. The ultrasound probe device according to claim 6,

wherein in the hood section, a reflectivity of ultrasound in
atleast aregion to which the ultrasound transmitted from
the ultrasound probe is irradiated is 25% or less.

9. The ultrasound probe device according to claim 6,

wherein in the hood section, at least a region to which
ultrasound transmitted from the ultrasound probe is irra-
diated, of an inner surface inclines to be closer to the
ultrasound probe toward a proximal end side from the
opening portion at the distal end side.

10. The ultrasound probe device according to claim 9,

wherein in the hood section, the inner surface has a tapered
shape which extensively opens toward a direction of the
opening portion at the distal end side.

11. The ultrasound probe device according to claim 9,

wherein in the hood section, in at least the region to which
ultrasound transmitted from the ultrasound probe is irra-
diated, a thickness of the cylindrical shape increases
from the opening portion at the distal end side toward the
proximal end side.

12. The ultrasound probe device according to claim 6,

wherein the hood section is formed so that the opening
portion at the distal end side includes a region to which
ultrasound transmitted from the ultrasound probe is irra-
diated.

13. The ultrasound probe device according to claim 6,

wherein the hood section is in a shape in which the opening
portion at the distal end side is cut by a plane forming a
predetermined angle with respect to an insertion axis of
the insertion section.

14. The ultrasound probe device according to claim 6,

wherein the hood section is contractible.

15. The ultrasound probe device according to claim 6,

wherein the insertion section is capable of housing the
hood section.

16. The ultrasound probe device according to claim 6,

wherein the ultrasound probe is of a convex type or a linear
type.

17. The ultrasound probe device according to claim 6,

wherein the insertion section comprises at least one chan-
nel communicating with a space surrounded by the hood
section.

18. The ultrasound probe device according to claim 17,

wherein at least two of the channels are included,

at least one of the channels is a channel for inserting a
treatment instrument, and

at least one of the channels is a channel for suction.

19. The ultrasound probe device according to claim 6,

wherein the insertion section comprises an optical obser-
vation system.

20. The ultrasound probe device according to claim 19,

wherein the hood section is formed of a material transmit-
ting visible light.
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