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(57) ABSTRACT

An intracavitary ultrasound probe includes a housing having
an inset section and a holding section and an ultrasound umt
built into the insertion section. A center axis of the insertion
section is offset with respect to a center of a cross section
perpendicular to a longitudinal direction of the holding sec-
tion. The holding section has a first outer surface portion and
asecond outer surface portion and a curvature of the first outer
surface portion is smaller than a curvature of the second outer
surface portion on the cross section perpendicular to the lon-
gitudinal direction.
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INTRACAVITARY ULTRASOUND PROBE

[0001] This is a continuation of International Application
No. PCT/JP2012/000688, with an international filing date of
Feb. 1, 2012, which claims priority of Japanese Patent Appli-
cation No. 2011-019474, filed on Feb. 1, 2011, the contents of
which are hereby incorporated by reference.

BACKGROUND
[0002] 1. Technical Field
[0003] The present application relates to an intracavitary

ultrasound probe to be used, for example, to check a growth
state of a fetus and a uterine fibroid state.

[0004] 2. Description of the Related Art

[0005] As disclosed in, for example, Japanese Patent Appli-
cation Laid-Open Publication No. 2006-288773, a conven-
tional intracavitary ultrasound probe includes an insertion
section that includes an ultrasound unit built inside at a posi-
tion close to adistal end thereof, and a holding section that has
a circular cross section and is connected to a rear end of the
insertion section. Japanese Patent Application Laid-Open
Publication No. 2006-288773 also discloses a puncture
adapter to be mounted to such an intracavitary ultrasound
probe as described above.

[0006] A doctor grips the holding section, and inserts, in
this state, the insertion section into a body cavity to make
diagnoses. A reception echo is acquired through transmission
and reception of an ultrasonic wave by the intracavitary ultra-
sound probe, and based on the reception echo, a tomographic
image is generated and characteristic values of body tissue
and the like are obtained. In this manner, the doctor checks,
for example, the growth state of a fetus and the uterine fibroid
state as described above.

SUMMARY

[0007] According to a study conducted by the inventors of
the present application, the conventional intracavitary ultra-
sound probe has a problem of poor operability. In particular,
the operability of the intracavitary ultrasound probe may be
poor when the intracavitary ultrasound probe is rotated about
its axis to obtain diagnosis images of different regions. The
present application provides an intracavitary ultrasound
probe having excellent operability.

[0008] According to one exemplary embodiment of the
present subject matter, there is provided an intracavitary
ultrasound probe, including: a housing including: an insertion
section having a center axis; and a holding section extending
in a longitudinal direction of the housing, the holding section
being connected to one end of the insertion section so that the
center axis and the longitudinal direction are parallel to each
other; and an ultrasound unit built into the insertion section at
a position on another end side thereof, in which the housing
includes an outer surface, in which the holding section
includes: a first axis that matches with the center axis of the
insertion section; and a second axis that passes through a
center of a cross section taken in the vicinity of a longitudinal
center of the housing, and extends in parallel to the longitu-
dinal direction, in which, in a cross section perpendicular to
the longitudinal direction of the holding section, the first axis
1s offset from the second axis in an offset direction, in which,
in the cross section perpendicular to the longitudinal direction
of the holding section, the outer surface of the holding section
includes: afirst outer surface portion located on a line extend-
ing from the second axis in the offset direction; and a second

Nov. 28,2013

outer surface portion located on a line extending from the
second axis in a direction opposite to the offset direction, and
in which a curvature of the first outer surface portion is
smaller than a curvature of the second outer surface portion.
[0009] According to the above aspect, the curvature of the
first outer surface portion of the holding section is smaller
than the curvature of the second outer surface portion thereof.
Therefore, the intracavitary ultrasound probe can be sup-
ported stably.

[0010] Additional benefits and advantages of the disclosed
embodiments will be apparent from the specification and
Figures. The benefits and/or advantages may be individually
provided by the various embodiments and features of the
specification and drawings disclosure, and need not all be
provided in order to obtain one or more of the same.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is an exemplary side view of an intracavitary
ultrasound probe according to an embodiment of the present
invention.

[0012] FIG. 2 is an exemplary top view of the intracavitary
ultrasound probe of FIG. 1.

[0013] FIG. 3 is an exemplary front view of the intracavi-
tary ultrasound probe of FI1G. 1.

[0014] FIG. 4is an exemplary rear view of the intracavitary
ultrasound probe of F1G. 1.

[0015] FIG. 5 is an exemplary sectional view of the intra-
cavitary ultrasound probe of FIG. 1 that is taken along the line
A-A of FIG. 1.

[0016] FIG. 6 is an exemplary sectional view of the intra-
cavitary ultrasound probe of FIG. 1 that is taken along the line
B-B of FIG. 1.

[0017] FIG. 7 is an exemplary sectional view of the intra-
cavitary ultrasound probe of FIG. 1 that is taken along the line
C-C of FIG. 1.

[0018] FIG. 8 is an exemplary sectional view of the intra-
cavitary ultrasound probe of FIG. 1 that is taken along the line
D-D of FIG. 1.

[0019] FIG. 9 is an exemplary sectional view of the intra-
cavitary ultrasound probe of FIG. 1 that is taken along the line
E-E of FIG. 1.

[0020] FIG. 10 is an exemplary sectional view of the intra-
cavitary ultrasound probe of FIG. 1 that is taken along the line
F-F of FIG. 1.

[0021] FIG. 11 is an exemplary view illustrating a state of
the intracavitary ultrasound probe of FIG. 1 in use.

[0022] FIG. 12 is an exemplary view illustrating another
state of the intracavitary ultrasound probe of FIG. 1 in use.

DETAILED DESCRIPTION

[0023] The inventors of the present application have con-
ducted a detailed study on the operability of the conventional
intracavitary ultrasound probe. As a result, the inventors of
the present application have discovered that the holding sec-
tion of the conventional intracavitary ultrasound probe has a
circular cross section, and hence the holding section is hard to
rotate with fingers so that the intracavitary ultrasound probe
rotates about an axis extending along a longitudinal direction
of the intracavitary ultrasound probe.

[0024] Therefore, an operator such as a doctor is liable to
rotate the intracavitary ultrasound probe by moving his/her
wrist joint. In this case, however, the axis extending along the
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longitudinal direction of the intracavitary ultrasound probe is
shifted, thereby causing the insertion section to turn to unin-
tended directions.

[0025] In consideration of those problems, the inventors of
the present application have conceived an intracavitary ultra-
sound probe having excellent operability.

[0026] According to one exemplary embodiment of the
present invention, there is provided an intracavitary ultra-
sound probe, including: a housing including: an insertion
section having a center axis; and a holding section extending
in a longitudinal direction of the housing, the holding section
being connected to one end of the insertion section so that the
center axis and the longitudinal direction are parallel to each
other; and an ultrasound unit built into the insertion section at
a position on another end side thereof, in which the housing
includes an outer surface, in which the holding section
includes: a first axis that matches with the center axis of the
insertion section; and a second axis that passes through a
center of a cross section taken in the vicinity of a longitudinal
center of the housing, and extends in parallel to the longitu-
dinal direction, in which, in a cross section perpendicular to
the longitudinal direction of the holding section, the first axis
is offset from the second axis in an offset direction, in which,
in the cross section perpendicular to the longitudinal direction
of the holding section, the outer surface of the holding section
includes: afirst outer surface portion located on a line extend-
ing from the second axis in the offset direction; and a second
outer surface portion located on a line extending from the
second axis in a direction opposite to the offset direction, and
in which a curvature of the first outer surface portion is
smaller than a curvature of the second outer surface portion.
[0027] Inthe crosssection perpendicularto the longitudinal
direction of the holding section, the first outer surface portion
may include a substantial arc, and a center of the substantial
arc may be located in the vicinity of the first axis in the cross
section.

[0028] The housing may include a first bulging portion in
the vicinity of an end portion of the holding section on the
insertion section side in the longitudinal direction, and a
width of the first bulging portion in the offset direction in the
cross section perpendicular to the longitudinal direction may
be larger than a width of the holding section in the offset
direction in the cross section taken in the vicinity of the
longitudinal center.

[0029] The housing may include a second bulging portion
in the vicinity of an end portion of the holding section on a
side opposite to the insertion section side in the longitudinal
direction, and a width of the second bulging portion in the
offset direction in the cross section perpendicular to the lon-
gitudinal direction may be larger than the width of the holding
section in the cross section taken in the vicinity of the longi-
tudinal center.

[0030] The width of the first bulging portion in the offset
direction in the cross section may be larger than the width of
the second bulging portion in the offset direction in the cross
section.

[0031] The first outer surface portion of the holding section
may include a substantially straight line portion.

[0032] The outer surface has a substantially symmetrical
shape across a plane including the first axis and the second
axis.

[0033] Further, according to another embodiment of the
present invention, there is provided an intracavitary ultra-
sound probe, including: a housing including: an insertion
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section having a center axis; and a holding section extending
in a longitudinal direction of the housing, the holding section
being connected to one end of the insertion section so that the
center axis and the longitudinal direction are parallel to each
other; and an ultrasound unit built into the insertion section at
a position on another end side thereof, in which the housing
includes an outer surface, in which a width of a contour of the
outer surface in a cross section perpendicular to the longitu-
dinal direction of the holding section is larger in a first direc-
tion than in a second direction orthogonal to the first direc-
tion, in which the contour in the cross section includes: a first
arc centered on a first point that is located on a straight line
parallel to the first direction; and a second arc centered on a
second point that is located on the straight line, the second arc
having a curvature larger than the first arc, and in which, in the
cross section, the first point is closer to a point of intersection
between the center axis of the insertion section and the cross
section with respect to the second point.

[0034] The housing may include a first bulging portion in
the vicinity of an end portion of the holding section on the
insertion section side in the longitudinal direction, and a
width of the first bulging portion in the first direction in the
cross section may be larger than a width of the holding section
in the first direction in the cross section taken in the vicinity of
the longitudinal center.

[0035] The housing may include a second bulging portion
in the vicinity of an end portion of the holding section on a
side opposite to the insertion section side in the longitudinal
direction, and a width of the second bulging portion in the first
direction in the cross section may be larger than a width of the
holding section in the first direction in the cross section taken
in the vicinity of the longitudinal center.

[0036] The width of the first bulging portion in the first
direction in the cross section may be larger than the width of
the second bulging portion in the first direction in the cross
section.

[0037] The contour in the cross section of the holding sec-
tion may include a substantially straight line portion located
opposite to the second point across the first point in the first
direction.

[0038] The contour in the cross section may have a sym-
metrical shape across the straight line parallel to the first
direction.

[0039] A distance between the first point and the second
point may be larger than a difference between a radius of the
first arc and a radius of the second arc.

[0040] Hereinafter, an intracavitary ultrasound probe
according to one embodiment of the present disclosure will
be described in detail. FIG. 11s a side view of the intracavitary
ultrasound probe according to the embodiment of the present
disclosure. FI1G. 2 is a top view of the intracavitary ultrasound
probe. FIG. 3 and FIG. 4 are a front view and a rear view of the
intracavitary ultrasound probe, respectively. As illustrated in
those figures, a z-axis is defined as a longitudinal direction of
the intracavitary ultrasound probe, and an x-axis and a y-axis
are defined in a plane perpendicular to the longitudinal direc-
tion. In the following, the intracavitary ultrasound probe is
described with reference to those axes as necessary.

[0041] Asillustrated in FIG. 1, the intracavitary ultrasound
probe includes a housing 20 having an outer surface 20S, and
an ultrasound unit 13. As illustrated in FIGS. 1 and 2, the
housing 20 includes an insertion section 2 and a holding
section 1. The insertion section 2 is formed into a rod shape
having a center axis ¢d extending along the longitudinal
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direction (z-axis), and one end of the insertion section 2 is
connected to one end of the holding section 1 so that the
longitudinal direction of the holding section 1 is parallel to the
center axis cd. For example, the housing 20 is made of a resin,
and the insertion section 2 and the holding section 1 may be
formed by molding integrally with each other.

[0042] The ultrasound unit 13 is built into the insertion
section 2 ata position on another end side thereof. An acoustic
lens 3 is disposed on an outer surface of the ultrasound unit
13. The ultrasound unit 13 is configured to transmit and
receive an ultrasonic wave via the acoustic lens 3. As the
ultrasound unit 13 and the acoustic lens 3, a conventionally
known ultrasound unit and acoustic lens which are used for
the ultrasound probe may be employed.

[0043] FIGS. 5 to 10 illustrate cross sections at positions
indicated by the lines A-A to F-F of FIG. 1, respectively. As
shown in FIGS. 5 to 10, the housing 20 has a hollow shape
with a substantially uniform thickness. However, the housing
20 does not need to have a uniform thickness or a hollow
shape.

[0044] Asillustrated in FIG. 5, the insertion section 2 of this
embodiment has a circular cross section at a center portion in
the longitudinal direction, and the outer surface 20S has a
circular contour in the insertion section 2. The center axis cd
matches with a center of the circle defined by the contour. The
insertion section 2 does not need to have a circular cross
section. In this embodiment, the other end of the insertion
section 2 provided with the ultrasound unit 13 has an arc-like
contour in the side view of FIG. 1. Further, as illustrated in
FIGS. 1, 2, and 3, at a portion provided with the ultrasound
unit 13, the insertion section 2 has a larger outer shape.
[0045] As illustrated in FIGS. 1 to 4 and 6 to 10, the entire
holding section 1 has a cylindrical shape or a columnar shape
extending in the longitudinal direction. More specifically, the
holding section 1 is formed of an upper substantially
U-shaped member 1A and a lower substantially U-shaped
member 1B in the cross sectional view of the holding section
1, and the entire holding section 1 has a cylindrical shape or a
columnar shape extending in the longitudinal direction.
Therefore, the outer surface 208 has a substantially U-shaped
contour 1a and a substantially U-shaped contour 15 in an
arbitrary cross section taken in a perpendicular to a longitu-
dinal direction of the upper substantially U-shaped member
1A and the lower substantially U-shaped member 1B, respec-
tively. Further, as illustrated in FIG. 1, the holding section 1
has a first axis ce that matches with the center axis cd of the
insertion section 2, and a second axis cf that passes through a
center of the cross section taken in the vicinity of the longi-
tudinal center of the holding section 1, and extends in parallel
to the longitudinal direction.

[0046] In this embodiment, the U-shape refers to such a
shape that ends of two substantially straight line portions on
one side are connected to each other through a line including
at least an arc portion. The substantially straight line portions
may be substantially parallel to each other, or ends of the two
substantially straight line portions on another side may be
spaced farther away from each other than the ends on one
side, to thereby define a V-shape. That is, it is only necessary
that the line connecting the two substantially straight line
portions include the arc portion. The line portion connecting
the two substantially straight line portions is referred to as
“bottom portion”.

[0047] As illustrated in FIGS. 6 to 10, the upper substan-
tially U-shaped member 1A and the lower substantially
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U-shaped member 1B have U-shaped openings joined to each
other, to thereby define an enclosed space. Therefore, the
contour 1a and the contour 15 also define an enclosed contour
20p.

[0048] Inthecrosssectionperpendicularto the longitudinal
direction of the holding section 1, the outer surface 208, that
is, the contour 20p, has a width wy in the y-axis direction, and
a width wx in the x-axis direction. The width wx is smaller
than the width wy. In other words, the width wy is larger than
the width wx. Although the illustration is omitted in FIGS. 7
to 10 for clear understanding, in an arbitrary cross section
perpendicular to the longitudinal direction of the holding
section 1, the width wy may be larger than the width wx.
[0049] As illustrated in FIG. 6, in the cross section perpen-
dicular to the longitudinal direction of the holding section 1,
the contour 1a and the contour 15 have a first arc 11A and a
second arc 11B, respectively. The first arc 11A is a part of a
circle having a radius RA about a first point CA on a straight
line Ly parallel to the y-axis, and the second arc 11B is a part
of a circle having a radius RB about a second point CB on the
straight line Ly. The radius RA is larger than the radius RB.
Therefore, a curvature (1/RB) of the second arc 11B is larger
than a curvature (1/RA) of the first arc 11A.

[0050] The first point CA is closer to a point CD with
respect to the second point CB. The point CD is a point at
which the center axis cd of the insertion section 2 intersects
the cross section perpendicular to the longitudinal direction
of the holding section 1. Further, a distance between the first
point CA and the second point CB is larger than a difference
between the radius of the first arc 11A and the radius of the
second arc 11B.

[0051] As illustrated in FIG. 6, a point CE is defined as a
point at which the cross section perpendicular to the longitu-
dinal direction of the holding section 1 intersects the first axis
ce, and a point CF is defined as a point at which the cross
section perpendicular to the longitudinal direction of the
holding section 1 intersects the second axis cf. Then, the point
CE matches with the point CD. In this cross section, the point
CE of'the first axis ce is offset from the point CF ofthe second
axis cf in a minus direction of the y-axis. This direction is
referred to as “offset direction OF”. Further, in the cross
section perpendicular to the longitudinal direction of the
holding section 1. a part of the outer surface 20S which is
located on the straight line Ly extending from the point CE in
the offset direction OF is defined as a first outer surface
portion 2081, and a part of the outer surface 20S which is
located on the straight line Ly extending from the point CF in
a direction opposite to the offset direction is defined as a
second outer surface portion 2052. Considering the above-
mentioned feature in terms of the straight line Ly, it can be
said that the first arc 11A and the second arc 11B include the
first outer surface portion 2051 and the second outer surface
portion 20S2 on the straight line Ly, respectively, and that a
curvature of the first outer surface portion 2081 is smaller
than a curvature of the second outer surface portion 20S2.
Further, the point CA as the center of the first arc 11A is closer
to the point CE.

[0052] Inthis embodiment, in arbitrary cross sections per-
pendicular to the longitudinal direction of the holding section
1, the positions of the first point CA are substantially the
same. Therefore, as illustrated in FIG. 1, the first point CA in
an arbitrary cross section is located on an axis ca. That is, in
the upper substantially U-shaped member 14, the shape and
position of the curved surface defined by the first arc 11A are
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substantially uniform in the longitudinal direction. On the
other hand, as illustrated in FIGS. 6 to 10, in arbitrary cross
sections perpendicular to the longitudinal direction of the
holding section 1, the positions of the second point CB are
changed. This is because, as described below, a first bulging
portion 4 and a second bulging portion 5 are formed in the
lower substantially U-shaped member 1B.

[0053] As illustrated in FIGS. 1 and 2, the contour 20p of
this embodiment has a symmetrical shape across the straight
line Ly in the cross section perpendicular to the longitudinal
direction of the holding section 1. Further, the holding section
1 includes a flat surface portion 9 extending in the longitudi-
nal direction at a part of the upper substantially U-shaped
member 1A which is located at the bottom portion having the
U-shape. With the flat portion 9, as illustrated in FIGS. 7to 10,
the contour 20p includes a straight line portion 9a in the cross
section perpendicular to the longitudinal direction of the
holding section 1. The straight line portion 9a is located at the
bottom portion of the contour 1a having the U-shape, that is,
located opposite to the second point CB across the first point
CA in the y-axis direction. The straight line portion 9a has a
substantially straight line shape. Accordingly, as illustrated in
FIGS. 7 to 10, at the position ranging from the C-C cross
section to the F-F cross section, the first arc 11A is divided
into two parts by the straight line portion 9a. Also in this case,
the curvature of the straight line portion 9a is zero or close to
zero, and the first arc 11A has a smaller curvature than the
second arc 11B. Thus, it can be said that the curvature of the
first outer surface portion 2081 is smaller than the curvature
of the second outer surface portion 2052 even when both the
curvature of the straight line portion 9a and the curvature of
the first arc 11A are compared as the curvature of the first
outer surface portion 2081 to the curvature of the second arc
11B as the curvature of the second outer surface portion 20S2.
[0054] Further, as illustrated in FIGS. 1 and 6 to 10, the
housing 20 includes the first bulging portion 4 in the vicinity
of the end portion of the holding section 1 on the insertion
section 2 side in the longitudinal direction. As is apparent
through comparison between F1G. 6 and FIG. 8, the width wy
in the y-direction on the cross section on which the first
bulging portion 4 is located (FIG. 6) is larger than the width
wy in the y-direction on the cross section taken in the vicinity
of the longitudinal center of the holding section 1 (FIG. 8).
This is because, in this embodiment, the contour 1a includes
an enlarged portion 12 in the first bulging portion 4 and
therefore the depth of the U-shape is increased. The enlarged
portion 12 may be provided to the contour 15.

[0055] Similarly, the housing 20 includes the second bulg-
ing portion 5 in the vicinity of the end portion of the holding
section 1 on a side opposite to the insertion section in the
longitudinal direction. As is apparent through comparison
between FIG. 8 and FIG. 10, the width wy in the y-direction
on the cross section on which the second bulging portion 5 is
located (F1G.10) is larger than the width wy in the y-direction
on the cross section taken in the vicinity of the longitudinal
center of the holding section 1 (FIG. 8). The width wy in the
y-axis direction at the first bulging portion 4 is larger than the
width wy in the y-axis direction at the second bulging portion
5.

[0056] FIG. 11 illustrates a state before inserting the inser-
tion section 2 into a body cavity by holding the intracavitary
ultrasound probe of this embodiment by hand. An operator
such as a doctor mainly grips the holding section of the
housing 20 by hand to hold the intracavitary ultrasound
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probe. Specifically, for example, the operator puts his/her
index finger 7 on the lower substantially U-shaped member
1B at a position on the insertion section 2 side of the first
bulging portion 4, and puts his/her middle finger 8 on the
lower substantially U-shaped member 1B at a position on the
rear side of the first bulging portion 4. Further, the operator
puts his/her ring finger and little finger on the lower substan-
tially U-shaped member 1B at a position between the first
bulging portion 4 and the second bulging portion 5 of the
holding section 1.

[0057] The operator puts his/her thumb 10 and a part of
his/her palm at the base of the thumb 10 on the flat surface
portion 9 of the upper substantially U-shaped member 1A of
the holding section 1. The palm mainly comes into contact
with the half of the upper substantially U-shaped member 1A.
As illustrated in FIG. 6, in the cross section in the longitudinal
direction, the contour of the holding section 1 has a larger
width in the y-axis direction than in the x-axis direction.
Therefore, the bottom portion of the lower substantially
U-shaped member 1B of the holding section 1 is easily sup-
ported at the distal ends of the fingers, in particular, in the
vicinity of the distal end portions of the index finger 7 and the
middle finger 8. Further, the second arc located at the bottom
portion of the lower substantially U-shaped member 1B has a
large curvature (small radius), and hence the bending fingers
are easily fitted with the lower substantially U-shaped mem-
ber 1B. On the other hand, the first arc located at the bottom
portion of the upper substantially U-shaped member 1A has a
small curvature (large radius), and hence the area of contact
between the palm and the upper substantially U-shaped mem-
ber 1A becomes larger. Thus, the intracavitary ultrasound
probe can stably be supported at the upper substantially
U-shaped member 1A of the holding section 1.

[0058] Inthisstate, the operator inserts the insertion section
2 into the body cavity and then rotates the insertion section 2
inside the body cavity about the center axis cd of the insertion
section 2. With this operation, an ultrasonic wave can be
transmitted from the ultrasound unit 13 in arbitrary direc-
tions, and hence a reception signal can be obtained from a
wide range of the body cavity.

[0059] At this time, the operator rotates the holding section
1 of the intracavitary ultrasound probe by his/her hand hold-
ing the holding section 1 of the intracavitary ultrasound
probe, to thereby rotate the insertion section 2. The holding
section 1 can be rotated at three points of, for example, the
thumb 10, the index finger 7, and the middle finger 8. As
described above, in the cross section in the longitudinal direc-
tion, the contour of the holding section 1 has a larger width in
the y-axis direction than in the x-axis direction. Therefore,
when a fulcrum is defined on the longitudinal axis in the
vicinity of the thumb 10 put on the flat surface portion 9
located at the bottom portion of the upper substantially
U-shaped member 1A, and a power point is defined on the
bottom portion of the lower substantially U-shaped member
1B on which the index finger 7 and the middle finger 8 are put,
a larger distance is secured from the fulcrum to the power
point. Thus, based on the principle of leverage, the bottom
portion of the lower substantially U-shaped member 1B is
lightly moved in the x-axis direction with the index finger 7
and the middle finger 8, and accordingly the holding section
1 can be rotated about the axis extending along the longitu-
dinal direction, with the result that satisfactory rotation oper-
ability can be obtained.
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[0060] At this time, the radius of the first arc of the upper
substantially U-shaped member 1A is large, and hence a part
of the upper substantially U-shaped member 1A may come
into contact with the palm. Further, the feeling of rotation of
the upper substantially U-shaped member 1A substantially
dominates the feeling of rotation of the holding section 1.
Therefore, the intracavitary ultrasound probe can be rotated
in a manner of sliding in contact with the palm at the part of
the upper substantially U-shaped member 1A. Accordingly,
the holding section 1 is easy to rotate about the axis ca on
which the center of the first arc of the upper substantially
U-shaped member 1A is located. The center of the first arc is
located in the vicinity of the center axis c¢d of the insertion
section 2, and hence, as described above, through the rotation
of the holding section 1, the insertion section can be rotated
substantially about the center axis cd thereof. Thus, the rota-
tion axis of the holding section 1 substantially matches with
the rotation axis of the insertion section 2, and hence the
feeling of rotation of the holding section 1 substantially
matches with the feeling of rotation of the insertion section 2,
with the result that the operator can obtain an excellent feeling
of operation.

[0061] FIG. 12 illustrates a case of operating the intracavi-
tary ultrasound probe under a state in which the operator
holds the rear end side of the holding section 1. Also in this
case, for example, the operator may put his/her thumb 10 on
the flat surface portion 9, put his/her index finger 7 on the
distal end side of the second bulging portion 5, and put his/her
middle finger 8 on the rear end side of the second bulging
portion 5.

[0062] Thus, similarly to the holding state illustrated in
FIG. 11, the intracavitary ultrasound probe can be operated at
three points of the thumb 10, the index finger 7, and the
middle finger 8, with the result that the operator can obtain a
stable feeling of operation and satisfactory rotation operabil-
ity. Further, the feeling of rotation of the holding section 1
matches with the feeling of rotation of the insertion section 2,
with the result that the operator can obtain an excellent feeling
of operation.

[0063] Note that, in this embodiment, the upper substan-
tially U-shaped member 1A and the lower substantially
U-shaped member 1B have the U-shaped openings joined to
each other, to thereby define the enclosed space. However, the
structure of the housing is not necessarily limited to the struc-
ture of the housing in which the upper and lower portions are
separated from each other. It is only necessary that the outer
surface have the above-mentioned shape, and as long as the
enclosed space is defined, the housing may have a structure in
which a C-shaped member and an inverted C-shaped member
are joined to each other side by side. Alternatively, the hous-
ing may have a structure with a rectangular cylindrical shape.

[0064] Theembodiment of the present invention is suitably
applied to an intracavitary ultrasound probe to be used for
various diagnoses. In particular, the embodiment of the
present invention is suitably applied to an intracavitary ultra-
sound probe to be used, for example, to check a growth state
of a fetus and a uterine fibroid state.
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[0065] While the present invention has been described with
respect to preferred embodiments thereof, it will be apparent
to those skilled in the art that the disclosed invention may be
modified in numerous ways and may assume many embodi-
ments other than those specifically described above. Accord-
ingly, it is intended by the appended claims to cover all
modifications of the invention that fall within the true spirit
and scope of the invention.

1-7. (canceled)
8. An intracavitary ultrasound probe, comprising:
a housing comprising:
an insertion section having a center axis; and
aholding section extending in a longitudinal direction of
the housing, the holding section being connected to
one end of the insertion section so that the center axis
and the longitudinal direction are parallel to each
other; and
an ultrasound unit built into the insertion section at a posi-
tion on another end of the insertion section,
wherein the holding section has:
a first axis that matches with the center axis of the inser-
tion section; and
a second axis that passes through a center of a first cross
section perpendicular to the longitudinal direction of
the holding section, and extends in parallel to the
longitudinal direction,
wherein the holding section comprises:
a first holding section through which the first axis
passes; and
a second holding section connected to the first holding
section,
wherein, in a second cross section perpendicular to the
longitudinal direction of the holding on the first axis is
offset from the second axis in a first direction,
wherein, in the second cross section, an outer surface ofthe
first holding section comprises a first curved portion
having a first curvature,
wherein, in the second cross section, an outer surface ofthe
second holding section comprises a second curved por-
tion having a second curvature, and
wherein the first curvature is smaller than the second cur-
vature.
9. The intracavitary ultrasound probe according to claim 8,
wherein, in the second cross section, the first curved por-
tion comprises a substantial arc, and
wherein a center of the substantial arc is located in the
vicinity of the first axis in the second cross section.

10. The intracavitary ultrasound probe according to claim
9,
wherein the housing comprises a first bulging portion dis-
posed at a position closer to the insertion section from a
longitudinal center of the holding section in the longi-
tudinal direction, and

wherein a width of the first bulging portion in the first
direction in a third cross section perpendicular to the
longitudinal direction of the first bulging portion is
larger than a width of the holding section in the first
direction in a fourth cross section perpendicular to the
longitudinal direction and taken in the longitudinal cen-
ter of the holding section.
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11. The intracavitary ultrasound probe according to claim
10,
wherein the housing comprises a second bulging portion
disposed at a position closer to, from the longitudinal
center of the holding section, an end of the housing
opposite to an end of the holding section connected to
the insertion section,
and
wherein a width of the second bulging portion in the first
direction in a fifth cross section perpendicular to the
longitudinal direction of the second bulging portion is
larger than the width of the holding section in the first
direction in the fourth cross section.
12. The intracavitary ultrasound probe according to claim
11,
wherein the width of the first bulging portion in the first
direction in the third cross section is larger than the
width of the second bulging portion in the first direction
in the fifth cross section.
13. The intracavitary ultrasound probe according to claim
8,
wherein in the second cross section, the outer surface of the
first holding section comprises a substantially straight
line portion.
14. The intracavitary ultrasound probe according to claim
85
wherein an outer surface of the holding section in the
second cross section has a substantially symmetrical
shape with respect to a plane including the first axis and
the second axis.
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15. The intracavitary ultrasound probe according to claim
85
wherein, in the second cross section, the first curved por-
tion 1s located on a line extending from the second axis
in the first direction.
16. The intracavitary ultrasound probe according to claim
85
wherein, in the second cross section, the second curved
portion is located on a line extending from the second
axis in a second direction opposite to the first direction.
17. The intracavitary ultrasound probe according to claim
8,
wherein, in the second cross section, a curvature of the
outer surface of the second holding section increases
from a portion connecting the first holding section and
the second holding section.
18. The intracavitary ultrasound probe according to claim
85
wherein, in the second cross section, all of curvatures of an
outer surface of the holding section, when viewed from
the second axis, have zero or positive values.
19. The intracavitary ultrasound probe according to claim
8,
wherein, in the second cross section, the first curved por-
tion comprises a substantial arc, and
wherein a center of the substantial arc is located between
the first axis and the second axis and closer to the first
axis than to the second axis, in the second cross section.
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