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ULTRASONIC DIAGNOSTIC APPARATUS

BACKGROUND
[0001] 1. Technical Field
[0002] The present disclosure relates to an ultrasonic diag-

nostic apparatus and, more particularly, to an ultrasonic diag-
nostic apparatus which allows a probe to move along a diag-
nosis object having a rounded surface or protruded portion so
as to facilitate ultrasonic diagnosis on the rounded surface or
protuberances of the object.

[0003] 2. Description of the Related Art

[0004] Generally, an ultrasonic diagnostic apparatus refers
to a non-invasive apparatus that irradiates an ultrasound sig-
nal from a surface of a patient body towards a target internal
organ beneath the body surface and obtains an image of a
monolayer or blood flow in soft tissue from information in the
reflected ultrasound signal (ultrasound echo-signal).

[0005] Theultrasonic diagnostic apparatus has been widely
used for diagnosis of the heart, the abdomen, the urinary
organs, and in obstetrics and gynecology due to various mer-
its thereof such as small size, low price, real-time image
display, and high stability through elimination of radiation
exposure, as compared with other image diagnostic systems,
such as X-ray diagnostic systems, computerized tomography
scanners (CT scanners), magnetic resonance imagers (MRIs),
nuclear medicine diagnostic apparatuses, and the like.
[0006] The ultrasonic diagnostic apparatus includes a
probe which transmits an ultrasound signal to a diagnosis
object and receives the ultrasound signal reflected therefrom
to obtain ultrasound images of the diagnosis object. A con-
troller displays the signal sent from the probe on a display
screen, so that a user can diagnose the object while alternately
viewing the screen and the object.

[0007] Meanwhile, a diagnosis of thyroid cancer or hyper-
thyroidism must be verified through ultrasound examination
of the neck region. Ultrasound scanning for thyroid exami-
nation is conducted using a probe around the neck of a patient
laid on an examination table. Here, it should be noted that the
above description is provided for understanding of the back-
ground art and is not a description of a well-known conven-
tional technique to which the present disclosure pertains.
[0008] In ultrasonic diagnosis for thyroid examination,
since the neck has a rounded circumference and protuber-
ances, a user of the ultrasonic diagnostic apparatus grips and
moves the probe along the neck to scan the thyroid. Such
manipulation of the probe for thyroid examination can pro-
vide non-uniform ultrasound images depending on user’s
skill, thereby lowering reliability of the ultrasonic diagnosis.
Moreover, since a user must move the probe along a rounded
surface or protuberances of the neck, the user may experience
wrist strain or the like. Therefore, there is a need for an
improved ultrasonic diagnostic apparatus.

BRIEF SUMMARY

[0009] The present disclosure is directed to solving such
problems of the related art, and an aspect of the present
disclosure is to provide an ultrasonic diagnostic apparatus
which guarantees reliability in ultrasonic diagnosis of an
object including the neck regardless of user’s skill.

[0010] Another aspect of the present disclosure is to pro-
vide an ultrasonic diagnostic apparatus which may reduce
user fatigue.
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[0011] A further aspect of the present disclosure is to pro-
vide an ultrasonic diagnostic apparatus which allows a probe
to be brought into close contact with a diagnosis object so as
not to form a gap between the probe and the diagnosis object
during diagnosis.

[0012] Yet another aspect of the present disclosure is to
provide an ultrasonic diagnostic apparatus which can prevent
significant acoustic reflection or multiple reflection by
repeated reflection on a contact surface between the probe and
a body surface such as the skin due to a large difference in
acoustic impedance therebetween when the probe is brought
into direct contact with the body surface, thereby solving the
problem of deterioration in quality of ultrasound images
resulting from poor transmission of acoustic signals through
the skin during diagnosis.

[0013] Yet another aspect of the present disclosure is to
provide an ultrasonic diagnostic apparatus which can solve
the problem of deterioration in quality of ultrasound images
due to a Fresnel Zone created near the probe and having a
complex ultrasonic field due to non-uniform acoustic signal
intensity, when the probe is brought into direct contact with
the body surface.

[0014] In accordance with one aspect, an ultrasonic diag-
nostic apparatus includes: a fastening part having a band
shape and wound around a diagnosis object; and a mover
moving a probe along the fastening part.

[0015] The fastening part may include an ultrasound per-
meable film connected to the mover and a band member
connected to the ultrasound permeable film.

[0016] The band member may include a first band member
connected to one side of the ultrasound permeable film and a
second band member connected to the other side of the ultra-
sound permeable film.

[0017] The apparatus may further include a fluid supply
part connected to the first and second band members to supply
hydraulic pressure. The first and second band members are
expanded by the hydraulic pressure.

[0018] The apparatus may further include a gel pad having
a gel therein and disposed on one side of the ultrasound
permeable film facing the diagnosis object.

[0019] The fastening part may include a resilient gel pad
disposed in a moving direction of the mover to surround the
mover, and a band member connected to the gel pad.

[0020] The probe may be moved in a state of contacting an
outer surface of the gel pad when probing the diagnosis
object.

[0021] The probe may be disposed within the gel pad.
[0022] The mover may include a drive member supplying
rotational power, a conveyor belt moved by rotation of the
drive member, and a movable mounting part moved in con-
junction with the conveyor belt and having the probe secured
to one side thereof.

[0023] The mover may include a gear rack disposed on the
fastening part in a longitudinal direction in which the probe is
moved, and a movable examination part moving along the
gear rack and having the probe secured to a side surface
thereof.

[0024] The movable examination part may include a pinion
member engaging with the gear rack, a transport motor driv-
ing the pinion member, and a movable plate on which the
transport motor, pinion member and probe are mounted.
[0025] The mover may include a first mover moving the
probe in a first direction along the fastening part and a second
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mover moving the probe in a second direction different from
the first direction along the fastening part.

[0026] The first mover may include a first drive member
supplying rotational power, a conveyor belt moved by rota-
tion of the first drive member, and a movable mounting part
moved in conjunction with the conveyor belt and having the
probe secured to one side thereof. The second mover may
include a guide rail formed in the second direction and having
first teeth formed on a side surface of the guide rail, a movable
bracket moving along the guide rail, a rotational gear formed
on the movable bracket and having second teeth engaging
with the first teeth, and a second drive member rotating the
rotational gear.

[0027] The mover may further include a rotator rotating the
probe.

[0028] The rotator may include a rotational motor supply-
ing rotational power and a rotational bracket connected to an
output shaft of the rotational motor while surrounding a side
surface of the probe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other aspects, features and advan-
tages of the present disclosure will become apparent from the
following description of the following embodiments given in
conjunction with the accompanying drawings, in which:
[0030] FIG. 1 is a perspective view of an ultrasonic diag-
nostic apparatus according to a first embodiment of the
present disclosure in use;

[0031] FIG. 2 is a perspective view of the ultrasonic diag-
nostic apparatus according to the first embodiment of the
present disclosure;

[0032] FIG. 3 is an exploded perspective view of the ultra-
sonic diagnostic apparatus according to the first embodiment
of the present disclosure;

[0033] FIG. 4 is a perspective view of the ultrasonic diag-
nostic apparatus according to the first embodiment of the
present disclosure, showing a movable mounting part that
moves on conveyor belts in FIG. 3;

[0034] FIG.51is an exploded perspective view of a mover of
the ultrasonic diagnostic apparatus according to the first
embodiment of the present disclosure;

[0035] FIG. 6 is a block diagram of the ultrasonic diagnos-
tic apparatus according to the first embodiment of the present
disclosure;

[0036] FIG. 7 is an exploded perspective view of an ultra-
sonic diagnostic apparatus according to a second embodi-
ment of the present disclosure;

[0037] FIG. 8 is a perspective view of a mover of the ultra-
sonic diagnostic apparatus according to the second embodi-
ment of the present disclosure;

[0038] FIG. 9 is an exploded perspective view of an ultra-
sonic diagnostic apparatus according to a third embodiment
of the present disclosure;

[0039] FIG. 10 is a plan view of the ultrasonic diagnostic
apparatus of FIG. 9;

[0040] FIG. 11 is a perspective view of an ultrasonic diag-
nostic apparatus according to a fourth embodiment of the
present disclosure in use;

[0041] FIG. 12 is a perspective view of the ultrasonic diag-
nostic apparatus according to the fourth embodiment of the
present disclosure;

[0042] FIG. 13 is an exploded perspective view of the ultra-
sonic diagnostic apparatus of FIG. 12, showing a first fastener
and a second fastener fastened to each other;
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[0043] FIG. 14 is a plan view of the ultrasonic diagnostic
apparatus according to the fourth embodiment of the present
disclosure before hydraulic pressure is applied to a fluid
expansion part;

[0044] FIG. 15 is a plan view of the ultrasonic diagnostic
apparatus according to the fourth embodiment of the present
disclosure after hydraulic pressure is applied to the fluid
expansion part;

[0045] FIG. 16 is a block diagram of the ultrasonic diag-
nostic apparatus according to the fourth embodiment of the
present disclosure;

[0046] FIG. 17 is an exploded perspective view of an ultra-
sonic diagnostic apparatus according to a fifth embodiment of
the present disclosure, showing a first mover in the ultrasonic
diagnostic apparatus;

[0047] FIG. 18 is a perspective view of the ultrasonic diag-
nostic apparatus according to the fifth embodiment of the
present disclosure, showing a movable mounting part that
moves on conveyor belts in FIG. 17;

[0048] FIG.19is anexploded perspective view of the ultra-
sonic diagnostic apparatus according to the fifth embodiment
of the present disclosure, showing a first mover, a second
mover and a rotator in the ultrasonic diagnostic apparatus;
[0049] FIG. 20 is an exploded perspective view of a rota-
tional gear and a second drive member detached from a mov-
able bracket of FIG. 19;

[0050] FIG. 21 is a perspective view of a probe disposed in
the ultrasonic diagnostic apparatus according to the fifth
embodiment of the present disclosure;

[0051] FIG.22is aperspective view of the probe of FIG. 21
when the probe is moved perpendicular to the guide rail;
[0052] FIG. 23 is a perspective view of the probe of FIG. 22
when the probe is moved in a second direction;

[0053] FIG. 24 is a block diagram of the ultrasonic diag-
nostic apparatus according to the fifth embodiment of the
present disclosure;

[0054] FIG. 25 is a perspective view of an ultrasonic diag-
nostic apparatus according to a sixth embodiment of the
present disclosure;

[0055] FIG. 26 is a plan view of a mover of the ultrasonic
diagnostic apparatus according to the sixth embodiment of
the present disclosure;

[0056] FIG. 27 is a perspective view of the mover of the
ultrasonic diagnostic apparatus according to the sixth
embodiment of the present disclosure;

[0057] FIG. 28 is a perspective view of a probe of F1G. 27,
which moves along conveyor belts;

[0058] FIG. 29 is an exploded perspective view of the
mover according to the sixth embodiment of the present dis-
closure;

[0059] FIG. 30 is a plan view of a mover of an ultrasonic
diagnostic apparatus according to a seventh embodiment of
the present disclosure;

[0060] FIG. 31 is a perspective view of the mover of the
ultrasonic diagnostic apparatus according to the seventh
embodiment of the present disclosure; and

[0061] FIG. 32 is a perspective view of a probe of FIG. 29,
which moves along conveyor belts.

DETAILED DESCRIPTION

[0062] Embodiments of the present disclosure will now be
described in detail with reference to the accompanying draw-
ings. In descriptions of the following embodiments, an ultra-
sonic diagnostic apparatus for thyroid examination will be
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described by way of example. It should be noted that the
drawings are not to precise scale and may be exaggerated in
thickness of lines or size of components for descriptive con-
venience and clarity. Furthermore, terms used herein are
defined by taking functions of the present disclosure into
account and can be changed according to the custom or inten-
tion of users or operators. Therefore, definition of the terms
should be made according to overall disclosures set forth
herein.

[0063] FIGS.1to 6 show anultrasonic diagnostic apparatus
according to a first embodiment of the present disclosure.
[0064] Referring to FIGS. 1 to 6, an ultrasonic diagnostic
apparatus 1 according to the first embodiment includes a
fastening part 20 that has a band shape and is wound around
a diagnosis object 10, and a mover 30 that moves a probe 14
for transmitting and receiving ultrasound signals along the
fastening part 20.

[0065] Inthe first embodiment, the diagnosis object 10 is a
person and the ultrasonic diagnostic apparatus 1 is wound
around the neck 12 of the person for thyroid examination.
[0066] The fastening part 20 is wound around the neck 12,
and the probe 14 is used to perform ultrasound examination of
the thyroid while moving along the circumference of the neck
12.

[0067] Any device may serve as the probe 14 for the ultra-
sonic diagnostic apparatus 1 so long as the device can obtain
ultrasound images of the diagnosis object 10 while transmit-
ting or receiving ultrasound signals.

[0068] The fastening part 20 is wound around the diagnosis
object 10 such as the neck 12 of a person and the mover 30 is
disposed on a side surface of or inside the fastening part 20 to
move the probe 14 automatically.

[0069] Any stretchable member such as a string or band
may serve as the fastening part 20 so long as the member
allows the mover 30 to be positioned at any suitable location
facilitating acquisition of ultrasound imagery of the diagnosis
object 10.

[0070] In the first embodiment, the fastening part 20
includes an ultrasound permeable film 24 connected to the
mover 30 and a band member 26 connected to the ultrasound
permeable film 24.

[0071] The ultrasound permeable film 24 may be made of
any stretchable material that has high permeability to ultra-
sound waves and can be wrapped around the neck 12.
[0072] A gel pad 22 may be disposed to adjoin the ultra-
sound permeable film 24. Obviously, the ultrasonic diagnos-
tic apparatus 1 may use the ultrasound permeable film 24
without the gel pad 22.

[0073] The gel pad 22 is provided to one side of the ultra-
sound permeable film 22 facing the diagnosis object 10 and
includes an ultrasound permeable gel therein.

[0074] When the probe 14 is used to examine the neck 12,
the gel pad 22 is in close contact with the neck 12 along the
circumference thereof, thereby preventing measurement
errors caused by the formation of a gap between the probe 14
and the diagnosis object 10.

[0075] The band member 26 includes a first band member
90 connected to one side of the ultrasound permeable film 24
and a second band member 92 connected to the other side of
the ultrasound permeable film 24.

[0076] The band member 26 may further include a first
fastener 27 connected to the first band member 90 and a
second fastener 28 connected to the second band member 92
to be fastened to the first fastener 27. Any members may be
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employed as the first and second fasteners 27, 28 so long as
the members can be fastened to each other.

[0077] Inthis embodiment, fabric hook-and-loop fasteners
such as Velcro fasteners are provided as the first and second
fasteners 27, 28, thereby allowing easy adjustment in length
and easy attachment/detachment of the band member 26 to
the object 10.

[0078] Any device may be employed as the mover 30 of the
ultrasound permeable film 24 so long as the device can move
the probe 14 in a longitudinal direction (in FIG. 4).

[0079] In the first embodiment, the mover 30 includes a
drive member 40 for supplying rotational power, conveyor
belts 42 moved by rotation of the drive member 40, a movable
mounting part 44 moved in conjunction with the conveyor
belts 42 and having the probe 14 secured to one side thereof;
adrive gear 46 powered by the drive member 40 and support-
ing one side of each of the conveyor belts 42, and a driven gear
48 supporting the other side of each of the conveyor belts 44.
[0080] Thedrive member 40 includes a motor for supplying
rotational power and is secured to the ultrasound permeable
film 24.

[0081] The drive gear 46 is coupled to either side of a shaft
extending through the drive member 40 in a vertical direction
(in FIG. 5).

[0082] The drive gear 46 supports the one side (right side in
FIG. 5) of each conveyor belt 42 and the driven gear 48
supports the other side of each conveyor belt 42.

[0083] The driven gear 48 is also coupled to either side of a
connection bar, which connects both driven gears 45 such that
the driven gears 45 are simultaneously rotated.

[0084] The conveyor belt 42 has a threaded inner surface,
which engages with the drive gear 46 and driven gear 48 to
rotate therewith.

[0085] With the probe 14 mounted on the movable mount-
ing part 44, the movable mounting part 44 is secured to the
conveyor belts 42 and moved in conjunction with the con-
veyor belts 42.

[0086] Since the conveyor belts 42 are disposed at opposite
sides of the movable mounting part 44, the movable mounting
part 44 may be more stably moved in the longitudinal direc-
tion of the conveyor belts 42 (in FIG. 5).

[0087] The movable mounting part 44 is provided with a
motion controller 72 which controls operation of the drive
member 40 and probe 14.

[0088] The motion controller 72 is controlled by a button
70, which may be disposed on a cover 29 covering the ultra-
sound permeable film 24.

[0089] The motion controller 72 is connected to a main
controller 74 via wired or wireless communication to send an
ultrasound signal of the probe 14 thereto, and the main con-
troller 74 converts the ultrasound signal into an image signal
and sends the image signal to a display unit 76.

[0090] The mover 30 is operated by manipulation of the
button 70 on the cover 26 and the drive member 40 is powered
via wired or wireless communication or by a separate battery
in the fastening part 20.

[0091] Next, operation of the ultrasonic diagnostic appara-
tus according to the first embodiment will be described with
reference to the accompanying drawings.

[0092] With the fastening part 20 wound around the neck
12 of a diagnosis object 10, the first fastener 27 is fastened to
the second fastener 28 to secure the fastening part 20 to the
neck 12.
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[0093] Withthe fastening part 20 secured to the neck 12, the
mover 30 including the probe 14 is placed in front of the neck
12 where the thyroid is located (at the left side in FIG. 1).
[0094] When auser presses the button 70, power is supplied
to the drive member 40 to generate rotational power, which is
transmitted to and rotates the drive gears 46 located at the
opposite sides of the drive member 40.

[0095] Rotation of the drive gears 46 leads to rotation of the
conveyor belts 42 between the drive gears 46 and the driven
gears 48.

[0096] The movable mounting part 44 secured to the con-
veyor belts 42 is also moved together with the conveyor belts
42 and the probe 14 mounted on the movable mounting part
44 is also moved while scanning the thyroid to generate
thyroid ultrasound imagery.

[0097] Since the gel pad 22 attached to the rear of the
ultrasound permeable film 24 is disposed to surround the neck
12 having a curved shape, it is possible to reduce measure-
ment errors that can occur due to the formation of pockets of
air between the probe 14 and the diagnosis object 10 during
ultrasonic diagnosis.

[0098] The motion controller 72 calculates a current loca-
tion of the probe 14 and adjusts rotation of the drive member
40 in a forward or rearward direction to move the probe 14 in
the longitudinal direction (in FIG. 4).

[0099] Then, an ultrasound signal is transmitted from the
probe 14 to the main controller 74 via the motion controller
72. Then, the main controller 62 converts the ultrasound
signal into an image signal and sends the image signal to a
display unit 66, thereby providing thyroid ultrasound imag-
ery.

[0100] Next, an ultrasonic diagnostic apparatus 2 accord-
ing to a second embodiment will be described with reference
to the accompanying drawings.

[0101] For convenience of description, the same elements
as those of the first embodiment will be denoted by the same
reference numerals and elaboration thereof will be omitted
herein.

[0102] FIG. 7 is an exploded perspective view of an ultra-
sonic diagnostic apparatus according to a second embodi-
ment and FIG. 8 is a perspective view of a mover of the
ultrasonic diagnostic apparatus according to the second
embodiment.

[0103] Referring to FIGS. 7 and 8, a mover 32 of the ultra-
sonic diagnostic apparatus 2 according to this embodiment
includes gear racks 50 disposed on a fastening part 20 in a
longitudinal direction in which a probe 14 is moved, and a
movable examination part 60 moving along the gear racks 50
and having the probe 14 secured to a side surface of the
movable examination part 60.

[0104] The gear racks 50 are respectively secured to oppo-
site sides of an ultrasound permeable film 24 and both of the
gear racks 50 and the ultrasound permeable film 24 are made
of a flexible material.

[0105] Since the gear racks 50 are disposed at the opposite
sides of the movable examination part 60 including the probe
14 (in FIG. 7), the movable examination part 60 may be more
stably moved in the longitudinal direction of the gear racks
50.

[0106] In the second embodiment, the movable examina-
tion part 60 includes pinion members 62, which engage with
and rotate on the gear racks 50, a transport motor 64 driving
the pinion members 62, a movable plate 66 on which the
transport motor 64, pinion members 62 and probe 14 are
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mounted, and anti-separation rings 68 each bent at opposite
sides of the movable plate 66 to catch lateral sides of the
fastening part 20.

[0107] Each of the anti-separation rings 68 extends across
the movable plate 66 and is bent at the opposite sides of the
movable plate 66. Since both sides of each of the anti-sepa-
ration rings 68 extend to and catch the rear side of the ultra-
sound permeable film 24, the anti-separation rings 68 prevent
separation of the movable plate 66 from the movable exami-
nation part 60.

[0108] The movable plate 66 is provided with a motion
controller 72, which controls operation of the transport motor
64 which rotates the pinion members 62 engaging with the
gear racks 50.

[0109] One of the pinion members 62 may be disposed
under the movable plate 66 to engage with and rotate on the
gear rack 51.

[0110] Next, operation of the ultrasonic diagnostic appara-
tus 2 according to the second embodiment will be described
with reference to the accompanying drawings.

[0111] When a user presses a button 70, power is supplied
to the transport motor 64 to generate rotational power, which
is transmitted to and rotates the pinion members 62 connected
to the transport motor 64.

[0112] Since the pinion members 62 engage with and rotate
on the gear racks 50, the movable plate 66 including the probe
14 is horizontally moved along the gear racks 50 (in FIG. 8).
[0113] The probe 14 attached to the movable plate 66 is also
horizontally moved while scanning the neck 12 to generate
thyroid ultrasound imagery.

[0114] The motion controller 72 calculates a current loca-
tion of the probe 14 and adjusts rotation of the transport motor
64 in a forward or rearward direction to move the probe 14 in
the longitudinal direction (in FIG. 8).

[0115] Next, an ultrasonic diagnostic apparatus 3 accord-
ing to a third embodiment will be described with reference to
the accompanying drawings.

[0116] For convenience of description, the same elements
as those of the first embodiment will be denoted by the same
reference numerals and elaboration thereof will be omitted
herein.

[0117] FIG. 9 is an exploded perspective view of an ultra-
sonic diagnostic apparatus according to a third embodiment
and FIG. 10 is a plan view of the ultrasonic diagnostic appa-
ratus of FIG. 9.

[0118] Referring to FIGS. 9 and 10, in the ultrasonic diag-
nostic apparatus according to the third embodiment, a fasten-
ing part 21 includes a resilient gel pad 22 disposed in a
moving direction of amover 30 to surround the mover 30, and
a band member 26 connected to the gel pad 22.

[0119] Inthe mover 30 of the ultrasonic diagnostic appara-
tus, conveyor belts 42 are disposed within the gel pad 22, and
a movable mounting part 44 and a probe 14 moving along the
conveyor belts 42 are also disposed within the gel pad 22.
[0120] A drive member 40, drive gears 46 and driven gears
48 are disposed outside or inside the gel pad 22 to rotate the
conveyor belts 42.

[0121] The drive member 40, drive gears 46 and driven
gears 48 disposed outside the gel pad 22 are encased in a side
cover 80 to be isolated from the outside.

[0122] Intheultrasonic diagnostic apparatus 3 according to
this embodiment, the ultrasound permeable film 24 and the
cover 36 of the first embodiment are omitted, thereby reduc-
ing manufacturing costs.
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[0123] Next, operation of the ultrasonic diagnostic appara-
tus 3 according to the third embodiment will be described
with reference to the accompanying drawings.

[0124] When a user presses a button (not shown) on the
fastening part 21, power is supplied to the drive member 40 to
generate rotational power, which is transmitted to and rotates
the drive gears 46 located at opposite sides of the drive mem-
ber 40 (in FIG. 9).

[0125] Rotation of the drive gears 46 leads to rotation of the
conveyor belts 42 between the drive gears 46 and the driven
gears 48 within the gel pad 22.

[0126] Then, the movable mounting part 44 secured to the
conveyor belts 42 is moved in conjunction with the conveyor
belts 42 within the gel pad 22.

[0127] The probe 14 attached to the movable mounting part
44 is also horizontally moved while scanning the neck 12 to
generate thyroid ultrasound imagery. Here, since only an
ultrasound permeable gel is disposed between the probe 14
and the neck 12, it is possible to reduce measurement errors
that can occur due to the formation of pockets of air therebe-
tween.

[0128] The motion controller 72 calculates a current loca-
tion of the probe 14 and adjusts rotation of the drive member
40 in a forward or rearward direction so as to allow the probe
14 to move within the gel pad 22.

[0129] Accordingly, in each of the ultrasonic diagnostic
apparatuses 1, 2 or 3 according to the embodiments described
above, the probe 14 mounted on the mover 30 or 32 provides
consistent quality ultrasound images of the diagnosis object
10 while the mover 30 or 32 moves along the fastening part
20, 21 securely wound around the diagnosis object 10,
thereby guaranteeing improved reliability of ultrasonic diag-
nosis.

[0130] In addition, since the probe 14 is automatically
moved on the fastening part, the ultrasonic diagnostic appa-
ratus may guarantee improved operability by reducing user
fatigue.

[0131] Next, an ultrasonic diagnostic apparatus 100
according to a fourth embodiment will be described with
reference to the drawings.

[0132] FIGS. 11 to 16 illustrate the ultrasonic diagnostic
apparatus according to the fourth embodiment of the present
disclosure.

[0133] InFIGS. 11 to 16, the ultrasonic diagnostic appara-
tus 100 according to the fourth embodiment includes a fluid
supply part 120 which supplies hydraulic pressure, a band
member 130 wound around a diagnosis object 10 and con-
nected to the fluid supply part 120 to be expanded by the
hydraulic pressure, and an examination part 140 connected to
the band member 130.

[0134] Inthe fourthembodiment, the diagnosis object 10 is
a person and the ultrasonic diagnostic apparatus 100 is wound
around the neck 12 of the person for examination of the
thyroid.

[0135] The examination part 140 is positioned in front of
the thyroid and the probe 142 in the examination part 140
provides ultrasound imagery of the thyroid while moving
along the neck 12.

[0136] The examination part 140 also includes an ultra-
sound permeable film and a mover that moves the probe 142
along the ultrasound permeable film. Here, since the configu-
rations of the ultrasound permeable film and the mover are the
same as those of the ultrasound permeable film 24 and the
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mover 30, 32 of the first and second embodiments, elabora-
tion thereof will be omitted herein.

[0137] The fluid supply part 120 is connected to the band
member 130 via a fluid tube 136, so that hydraulic pressure
generated in the fluid supply part 120 is applied to the band
member 130 through the fluid tube 136.

[0138] Inthe fourth embodiment, the ultrasonic diagnostic
apparatus 100 is operated through manipulation of operation
buttons 180, which include a first button 182 provided to the
fluid supply part 120 and a second button 184 provided to the
examination part 140.

[0139] With the first button 182 disposed on a front side
thereof, the fluid supply part 120 includes a main controller
122 which is disposed in the fluid supply part 120 and controls
the ultrasonic diagnostic apparatus 100.

[0140] Theband member 130 configured to receive hydrau-
lic pressure from the fluid supply part 120 includes a first band
member 137 connected to one side of the examination part
140 and a second band member 138 connected to the other
side of the examination part 140.

[0141] The band member 130 may further include a first
fastener 132 connected to the first band member 137 and a
second fastener 134 connected to the second band member
138 to be fastened to the first fastener 132. Any members may
be employed as the first and second fasteners 132, 138 so long
as the members can be fastened to each other.

[0142] Inoneembodiment, fabric hook-and-loop fasteners
such as Velcro fasteners may be provided as the first and
second fasteners 132, 138.

[0143] Inthe fourth embodiment, a ring member is used as
the first fastener 132 and a fabric hook-and-loop fastener such
as a Velcro fastener is used as the second fastener 134, thereby
allowing easy adjustment in length and easy attachment/de-
tachment of the band member 130.

[0144] The band member 130 may be modified in various
ways. For example, the band member 130 may be connected
to the opposite sides of the examination part 140 to surround
the neck 12.

[0145] The first band member 137 and the second band
member 138 are connected to the opposite sides of the exami-
nation part 140.

[0146] Theexamination part 140 is provided with a motion
controller 156, which moves along with the probe 142 and is
operated by manipulation of the second button 184 disposed
on a cover 146 covering the motion controller 156.

[0147] The motion controller 156 is connected to the main
controller 122 via wired or wireless communication to send
an ultrasound signal of the probe 142 thereto, and the main
controller 122 converts the ultrasound signal into an image
signal and sends the image signal to a display unit 190.
[0148] The probe 142 is moved by manipulation of the
second button 184 on the cover 146.

[0149] A gel pad 160 may be disposed to adjoin the exami-
nation part 140. Obviously, the ultrasonic diagnostic appara-
tus may use the examination part 140 without the gel pad 160.
The gel pad 160 includes an ultrasound permeable gel therein
[0150] When the probe 142 is used to examine the neck 12,
the gel pad 160 is in close contact with the neck 12 along the
circumference thereof, thereby preventing measurement
errors caused by the formation of a gap between the probe 142
and the diagnosis object 10.

[0151] The ultrasonic diagnostic apparatus 100 is provided
with a pressure sensor 170, which measures the degree of
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expansion of the band member 130 by operation of the fluid
supply part 120 and sends the result to the motion controller
156.

[0152] The pressure sensor 170 measures the pressure of
the band member 130 so as to prevent the band member 130
from exceeding a preset pressure when compressing the neck
12. The pressure sensor 170 may be placed at any suitable
location, as needed. For example, the pressure sensor 170
may be disposed on an inner surface of the band member 140
contacting the neck 12 or inside the fluid supply part 120.
[0153] Various images including the measurement results
ofthe pressure sensor 170 and the ultrasound images obtained
through the examination part 140 are delivered to a display
unit 190 through the main controller 122.

[0154] In one embodiment, any gas such as air, nitrogen or
the like may serve as the fluid. Alternatively, a liquid material
may serve as the fluid.

[0155] Next, operation of the ultrasonic diagnostic appara-
tus 100 according to the fourth embodiment will be described
with reference to the accompanying drawings.

[0156] Theband member 130 connected to the examination
part 140 is wound around the neck 12 of the diagnosis object
10.

[0157] With the examination part 140 placed in front of the
thyroid, the fabric hook-and-loop fastener provided as the
second fastener 134 is inserted into the ring-shaped first fas-
tener 132. After passing through the first fastener 132, the
second fastener 134 is folded to obtain hook-and-loop fasten-
ing of the second fastener 134, so that the first fastener 132
and second fastener 134 are coupled to each other.

[0158] An operator selectively manipulates the first button
182 on the fluid supply part 120 and the second button 184 on
the examination part 140 to operate the ultrasonic diagnostic
apparatus 100.

[0159] Whenanoperation signal is input through the opera-
tion buttons 180, the fluid supply part 120 is operated to
generate hydraulic pressure, which in turn is supplied to the
band member 130 through the fluid tube 136.

[0160] The band member 130 is expanded by the hydraulic
pressure, thereby forcing the examination part 140 in the
direction of the neck 12 and ensuring stable contact therewith.

[0161] When the pressure of the band member 130 mea-
sured by the pressure sensor 170 reaches a preset pressure or
more, the operation of the fluid supply part 120 is stopped.

[0162] After the operation of the fluid supply part 120 is
stopped, the probe 142 is automatically moved or operated by
manipulation of the second button 184 to perform ultrasonic
diagnosis.

[0163] With the configuration of the ultrasonic diagnostic
apparatus 100 of the fourth embodiment as described above,
the band member 130 is expanded so as to force the exami-
nation part 140 having the probe 142 in the direction of the
diagnosis object 10, so that a gap is prevented from being
formed between the probe 142 and the diagnosis object 10,
thereby improving the reliability of the ultrasound imagery.
[0164] Next, an ultrasonic diagnostic apparatus 201
according to a fifth embodiment will be described with ref-
erence to the accompanying drawings.

[0165] For convenience of description, the same elements
as those of the first embodiment will be denoted by the same
reference numerals and elaboration thereof will be omitted
herein.
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[0166] FIGS. 17 to 24 illustrate the ultrasonic diagnostic
apparatus according to the fifth embodiment of the present
disclosure.

[0167] Referringto FIGS. 17 to 24, the ultrasonic diagnos-
tic apparatus 201 according to the fifth embodiment includes
a fastening part 240 having a band shape and wound around a
diagnosis object 10, a first mover 270 which moves a probe
230 in a first direction 232 along the fastening part 240, and a
second mover 290 which moves the probe 230 in a second
direction 234 different from the first direction 232.

[0168] The firstdirection 232 is the moving direction of the
probe 230 when the probe 230 is longitudinally moved by
operation of the first mover 270 (in FIG. 17), and the second
direction 234 is the moving direction of the probe 230 when
the probe 230 is transversely moved by operation of the
second mover 290 (in FIG. 17).

[0169] The first direction 232 and the second direction 234
are perpendicular to each other and the probe 230 provides
ultrasound imagery of the diagnosis object 10 while moving
in the first direction 232 or in the second direction 234.
Although the first direction 232 and the second direction 234
are perpendicular to each other in this embodiment, it should
be understood that the present disclosure is not limited
thereto. Namely, the first direction 232 and the second direc-
tion 234 may be set to have any angle therebetween.

[0170] Inthe fifth embodiment, the diagnosis object 10 is a
person and the ultrasonic diagnostic apparatus 201 is wound
around the neck 12 of the person to examine the thyroid.
[0171] The fastening part 240 is wound around the neck 12
and the probe 230 provides ultrasound imagery of the thyroid
while moving along the circumference of the neck 12.
[0172] Any device may serve as the probe 230 for the
ultrasonic diagnostic apparatus 201 so long as the device can
obtain ultrasound images of the diagnosis object 10 while
transmitting or receiving ultrasound signals.

[0173] The fastening part 240 is wound around the diagno-
sis object 10, that is, the neck 12 of a person, and includes a
first mover 270 and a second mover 290 disposed on a side
surface of or inside the fastening part 240 to move the probe
230 automatically.

[0174] Any stretchable member such as a string or band
may serve as the fastening part 240 or any expandable mem-
ber may serve as the fastening part 240 so long as the member
allows the first mover 270 and the second mover 290 to be
placed at any suitable location facilitating acquisition of ultra-
sound imagery of the diagnosis object 10.

[0175] In the fifth embodiment, the fastening part 240
includes an ultrasound permeable film 242 disposed on the
lateral side of the first mover 270 and a band member 244
connected to the ultrasound permeable film 242.

[0176] The ultrasound permeable film 242 may be made of
any stretchable material that has high permeability to ultra-
sound waves and can be wrapped around the neck 12.
[0177] A gel pad 260 may be disposed to adjoin the ultra-
sound permeable film 242. Obviously, the ultrasonic diagnos-
tic apparatus 201 may use the ultrasound permeable film 242
without the gel pad 260.

[0178] The gel pad 260 is provided to one side of the ultra-
sound permeable film 242 facing the diagnosis object 10 and
includes an ultrasound permeable gel therein.

[0179] When the probe 230 is used to examine the neck 12,
the gel pad 260 is in close contact with the neck 12 along the
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circumference thereof, thereby preventing measurement
errors caused by the formation of a gap between the probe 230
and the diagnosis object 10.

[0180] The band member 244 includes a first band member
246 connected to one side of the ultrasound permeable film
242 and a second band member 250 connected to the other
side of the ultrasound permeable film 242.

[0181] The band member 244 may further include a first
fastener 48 connected to the first band member 246 and a
second fastener 52 connected to the second band member 250
to be fastened to the first fastener 48. Any members may be
employed as the first and second fasteners 48, 52 so long as
the members can be fastened to each other.

[0182] Inthis embodiment, fabric hook-and-loop fasteners
such as Velcro fasteners are provided as the first and second
fasteners 48, 52, thereby allowing easy adjustment in length
and easy attachment/detachment of the band member 244 to
the object 10.

[0183] Any device may be employed as the first mover 270
ofthe ultrasound permeable film 242 so long as the device can
move the probe 230 in a first direction 232 (longitudinal
direction in FIG. 17).

[0184] Referring to FIG. 19, the first mover 270 according
to the fifth embodiment includes a first drive member 272 for
supplying rotational power, conveyor belts 274 moved by
rotational power from the first drive member 272, a movable
mounting part 276 moved in conjunction with the conveyor
belts 274 and having the probe 230 secured to one side
thereof, a drive gear 278 powered by the first drive member
272 and supporting one side of each of the conveyor belts 274,
and a driven gear 280 supporting the other side of each of the
conveyor belts 274.

[0185] The first drive member 272 includes a motor for
supplying rotational power and is secured to the ultrasound
permeable film 242.

[0186] The drive gear 278 is coupled to either side of a shaft
extending through the first drive member 272 in a vertical
direction (in FIG. 19).

[0187] The drive gear 278 supports the one side (right side
in FIG. 19) of each conveyor belt 274 and the driven gear 280
supports the other side (left side in FIG. 19) of each conveyor
belt 274.

[0188] The driven gear 280 is also coupled to either side of
a connection bar, which connects both driven gears 280 such
that the driven gears 280 are simultaneously rotated.

[0189] The conveyor belt 274 has a threaded inner surface,
which engages with the drive gear 278 and driven gear 280 to
rotate therewith.

[0190] The movable mounting part 276 is secured to the
conveyor belts 174 and moved in the first direction 232 as the
conveyor belts 274 move in the first direction.

[0191] Since the conveyor belts 274 are disposed at oppo-
site sides of the movable mounting part 276 (at upper and
lower sides of the movable mounting part 276 in FIG. 17), the
movable mounting part 276 may be more stably moved in the
first direction 232.

[0192] The movable mounting part 276 is provided with a
motion controller 322, which controls operations of the first
drive member 272, the second drive member 306, a rotational
motor 312, and the probe 230.

[0193] As shown in FIGS. 18 to 24, the motion controller
322 is controlled by an operation button 324, which may be
disposed on a cover 254 covering the ultrasound permeable
film 242.
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[0194] The motion controller 322 is connected to a main
controller 320 via wired or wireless communication to send
an ultrasound signal of the probe 230 to the main controller
320, which in turn converts the ultrasound signal into an
image signal and sends the image signal to a display unit 326.
[0195] The first mover 270, the second mover 290 and a
rotator 310 are operated by manipulation of the operation
button 324 on the cover 254. The first and second drive
members 272, 306 and the rotational motor 312 are powered
via wired or wireless communication or by a separate battery
in the fastening part 240.

[0196] The second mover 290, which moves the probe 230
in the second direction 234, is mounted on the rear of the
movable mounting part 276 (in FIG. 20).

[0197] In the fifth embodiment, the second mover 290
includes a guide rail 292 formed in the second direction 234
and having first teeth 294 formed on a side surface thereof, a
movable bracket 298 moving along the guide rail 292, a
rotational gear 302 formed on the movable bracket 298 and
having second teeth 304 engaging with the first teeth 294, and
a second drive member 306 rotating the rotational gear 302.
[0198] The guide rail 292 extends in the second direction
234 and is mounted on the rear of the movable mounting part
276. The guide rail 292 has stoppers 296 protruding from
upper and lower sides thereof to prevent detachment of the
movable bracket 298 moving along the guide rail 292.
[0199] The movable bracket 298 has a square pipe shape
and is bent at opposite sides thereof to surround the first teeth
294 of the guide rail 292. The movable bracket 298 is formed
at a side surface thereof with a connection hole 100, through
which the first teeth 294 engage with the second teeth 304.
[0200] The second teeth 304 of the rotational gear 302
engage with the first teeth 294 of the guide rail 292 through
the connection hole 100 to rotate together.

[0201] According to this embodiment, one or plural rota-
tional gears 302 may be connected to the second drive mem-
ber 306 and receive rotational power therefrom. The second
drive member 306 is surrounded by a fixing bracket 308 and
is fixed to the movable bracket 298.

[0202] The rotator 310 is mounted on the movable bracket
298 of the second mover 290 and rotates the probe 230 in
response to a control signal from the motion controller 322.
[0203] Inthe fifthembodiment, the rotator 310 includes the
rotational motor 312 for supplying rotational power and a
rotational bracket 316 connected to an output shaft 314 of the
rotational motor 312 while surrounding side surfaces of the
probe 230.

[0204] Therotational bracket 316 is connected to the output
shaft 314 of the rotational motor 312 and may have various
shapes including a squared “C” shape to surround the probe
230.

[0205] Next, operation of the ultrasonic diagnostic appara-
tus 201 according to the fifth embodiment will be described
with reference to the accompanying drawings.

[0206] With the fastening part 240 wound around the neck
12 of a diagnosis object 10, the probe 230 for transmitting and
receiving ultrasound waves is placed on the neck 12 in which
the thyroid is positioned.

[0207] The probe 230 is moved in the first direction 232 or
the second direction 234 by manipulation of the operation
button 324 while scanning the thyroid to generate thyroid
ultrasound imagery.

[0208] When the probe 230 is moved in the first direction
232, power is supplied to the first drive member 272 under
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control of the motion controller 322 to generate rotational
power. As the first drive member 272 is operated, the drive
gears 278 located at the upper and lower sides of the first drive
member 272 are rotated.

[0209] Rotation of the drive gears 278 leads to rotation of
the conveyor belts 274 between the drive gears 278 and the
driven gears 280.

[0210] The movable mounting part 276 secured to the con-
veyor belts 274 is also moved together with the conveyor belts
274, so that the probe 230 attached to the movable mounting
part 276 is also moved in the first direction 232 while scan-
ning the thyroid to generate thyroid ultrasound imagery.

[0211] The motion controller 322 calculates a current loca-
tion of the probe 230 and adjusts rotation of the first drive
member 272 in a forward or rearward direction so as to move
the probe 230 in the longitudinal direction (in FIG. 18).

[0212] When the probe 230 is moved in the second direc-
tion 234, as shown in FIG. 22, power is supplied to the
rotational motor 312 to generate rotational power under con-
trol of the motion controller 322.

[0213] As the rotational bracket 316 connected to the out-
put shaft 314 of the rotational motor 312 is rotated, the probe
230 is also horizontally moved (in FIG. 22).

[0214] When the rotation of the probe 230 is completed, the
second drive member 306 is operated to rotate the rotational
gears 302, so that the second teeth 304 of the rotational gears
302 engage with the first teeth 294 of the guide rail 292 to
rotate together, thereby moving the movable bracket 298 in
the second direction 234.

[0215] As the movable bracket 298 is moved in the vertical
direction, the probe 230 is also vertically moved while scan-
ning the thyroid to generate thyroid ultrasound imagery.

[0216] Then, an ultrasound signal is transmitted from the
probe 230 to the main controller 320 via the motion controller
322. Then, the main controller 320 converts the ultrasound
signal into an image signal and sends the image signal to a
display unit 326, thereby providing thyroid ultrasound imag-
ery.

[0217] Accordingly, in the ultrasonic diagnostic apparatus
according to the fifth embodiment described above, the probe
230 mounted on the mover 30 or 32 provides consistent
quality ultrasound images of the diagnosis object 10 while the
first mover 270 moves along the fastening part 240 securely
wrapped around the diagnosis object 10, thereby guarantee-
ing improved reliability of ultrasonic diagnosis.

[0218] Further, in the fifth embodiment, the probe 230 is
horizontally moved along the first mover 270 and vertically
moved along the second mover 290, thereby providing more
accurate ultrasound images than when configured to move in
only one direction.

[0219] Further, in the ultrasonic diagnostic apparatus of the
fifth embodiment, the first mover 270 and the second mover
290 may be operated to adjust the location of the probe
corresponding to different locations of the thyroids of indi-
viduals.

[0220] Next, an ultrasonic diagnostic apparatus 401
according to a sixth embodiment will be described with ref-
erence to the accompanying drawings.

[0221] For convenience of description, the same elements
as those of the first embodiment will be denoted by the same
reference numerals and elaboration thereof will be omitted
herein.
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[0222] FIGS. 25 to 29 illustrate the ultrasonic diagnostic
apparatus according to the sixth embodiment of the present
disclosure.

[0223] As shown in FIGS. 25 to 29, the ultrasonic diagnos-
tic apparatus 401 according to the sixth embodiment includes
a probe 420 for probing a diagnosis object 10, a gel pad part
450 to be brought into contact with the diagnosis object 10,
and a band member 440 connected to the gel pad part 450 and
wound around the diagnosis object 10.

[0224] In the sixth embodiment, the diagnosis object 10 is
a person and the ultrasonic diagnostic apparatus 401 is
wrapped around the neck 12 of the person to examine the
thyroid in the neck.

[0225] The gel pad part 450 and the band member 440 are
configured to be wound around the neck 12, so that the probe
420 disposed inside the gel pad part 450 performs ultrasound
examination of the thyroid while moving along the circum-
ference of the neck 12.

[0226] Any device may serve as the probe 420 for the
ultrasonic diagnostic apparatus 401 so long as the device can
obtain ultrasound images of the diagnosis object 10 while
transmitting or receiving ultrasound signals.

[0227] The probe 420 and a mover 430 for automatically
moving the probe 420 are disposed within the gel pad part
450. The gel pad part 450 is kept in close contact with the
diagnosis object 10 to prevent a gap from being formed
between the probe 420 and the diagnosis object 10. Any
member may serve as the gel pad part 450 so long as the
member can provide such a function of the gel pad part 450
according to this embodiment.

[0228] In the sixth embodiment, the gel pad part 450
includes a gel pad 452, which is connected at both sides
thereof to the band member 440.

[0229] When the probe 420 is used to examine the neck 12,
the gel pad 452 is in close contact with the neck 12 along the
circumference thereof, thereby preventing measurement
errors caused by the formation of a gap between the probe 420
and the diagnosis object 10.

[0230] Any device may be employed as the mover 430 for
the ultrasound permeable film 401 so long as the device can
move the probe 230 within the gel pad 452.

[0231] In the sixth embodiment, the mover 430 includes a
drive member 432 for supplying rotational power, conveyor
belts 433 moved by rotational power from the drive member
432, amovable mounting part 434 moved in conjunction with
the conveyor belts 433 and having the probe 420 secured to
one side thereof, a drive gear 435 powered by the drive mem-
ber 432 and supporting one side of each conveyor belt 433,
and a driven gear 280 supporting the other side of each con-
veyor belt 433.

[0232] The drive member 432 includes a motor for supply-
ing rotational power and is secured to an inner side of the gel
pad 452.

[0233] The drive gear 435 is coupled to either side of a shaft
extending through the drive member 432 in a vertical direc-
tion (in FIG. 29).

[0234] The drive gear 435 supports the one side (right side
in FIG. 29) of each conveyor belt 433 and the driven gear 436
supports the other side (left side in FIG. 29) of each conveyor
belt 433.

[0235] The driven gear 436 is also coupled to either side of
a connection bar 437, which connects both driven gears 436
such that the driven gears 436 are simultaneously rotated.
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[0236] The connection bar 437 penetrates a mounting
bracket 438 and ring-shaped restriction members 439 are
secured to the connection bar 437.

[0237] The mounting bracket 438 is secured to a side sur-
face of the gel pad 452 to allow stable rotation of the driven
gears 436 and the restriction members 439 are secured to the
connection bar 437 to restrict vertical movement of the con-
nection bar 437.

[0238] The conveyor belt 433 has a threaded inner surface,
which engages with the drive gear 435 and driven gear 436 to
rotate therewith.

[0239] A movable mounting part 434 having a plate shape
is secured to the conveyor belts 433, so that the movable
mounting part 434 having the probe 420 mounted thereon is
moved in unison with the conveyor belts 433.

[0240] To guarantee more stable movement of the movable
mounting part 434, the conveyor belts 433 are disposed at
opposite sides of the movable mounting part 434 (at upper
and lower sides of the movable mounting part 434 in F1G. 27).
[0241] The movable mounting part 434 is provided with a
motion controller 480, which controls operations of the drive
member 432 and the probe 420.

[0242] The motion controller 480 is operated by a button
425, which may be provided to the gel pad 452 or the band
member 440.

[0243] The motion controller 480 is connected to a main
controller 74 via wired or wireless communication to send an
ultrasound signal of the probe 420 to the main controller 74,
which in turn converts the ultrasound signal into an image
signal and sends the image signal to a display unit 76.
[0244] In the sixth embodiment, the ultrasonic diagnostic
apparatus 401 selectively includes at least one of the motion
controller 480 and the main controller 74.

[0245] The drive member 432 and the motion controller
480 may be powered via wired or wireless communication or
by a separate battery in the gel pad 452 or the band member
440.

[0246] Any stretchable member such as a string or band
may be employed as the band member 440 so long as the
member allows the mover 430 to be positioned at any suitable
location facilitating acquisition of the ultrasound imagery of
the diagnosis object 10.

[0247] The band member 440 may include a first band
member 442 connected to one side of the gel pad part 450 and
a second band member 446 connected to the other side of the
gel pad part 450.

[0248] The band member 440 may further include a first
fastener 444 connected to the first band member 442 and a
second fastener 448 connected to the second band member
446 to be fastened to the first fastener 444. Any members may
be employed as the first and second fasteners 444, 448 so long
as the members can be fastened to each other.

[0249] In the sixth embodiment, fabric hook-and-loop fas-
teners such as Velcro fasteners are provided as the first and
second fasteners 444, 448, thereby allowing easy adjustment
in length and easy attachment/detachment of the band mem-
ber 440 to the object 10.

[0250] Next, operation of the ultrasonic diagnostic appara-
tus 401 according to the sixth embodiment will be described
with reference to the accompanying drawings.

[0251] After the band member 440 connected to the gel pad
part 450 is wound around the neck 12 of a diagnosis object 10,
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the first fastener 444 is fastened to the second fastener 448 to
secure the location of the gel pad part 450 with respect to the
neck 12.

[0252] The probe 420 is moved within the gel pad part 450
by manipulation of the button 425 while scanning the thyroid
to generate thyroid ultrasound imagery.

[0253] Then, asignal is transmitted to the motion controller
480 by manipulation of the button 425 and power is supplied
to the drive member 432 under control of the motion control-
ler 480 to generate rotational power. As the drive member 432
is operated, the drive gears 435 located at the upper and lower
sides of the drive member 432 are rotated.

[0254] Rotation of the drive gears 435 leads to rotation of
the conveyor belts 433 between the drive gear 435 and the
driven gear 436.

[0255] The movable mounting part 434 secured to the con-
veyor belts 433 is also moved together with the conveyor belts
433, so that the probe 420 attached to the movable mounting
part 434 is also moved in the moving direction of the conveyor
belts 433 while scanning the thyroid to generate thyroid ultra-
sound imagery.

[0256] The main controller 74 or the motion controller 480
calculates a current location of the probe 420 and adjusts
rotation of the drive member 432 in a forward or rearward
direction so as to move the probe 420 in the longitudinal
direction (FIG. 27).

[0257] Since the gel pad 452 surrounding the mover 430 is
disposed to surround the neck 12 having a curved shape, it is
possible to reduce measurement errors that can occur due to
the formation of pockets of air between the probe 420 and the
diagnosis object 10 during ultrasonic diagnosis.

[0258] Then, ultrasound signals are transmitted from the
probe 420 to the main controller 74 via the motion controller
480. Then, the main controller 74 converts the ultrasound
signals into image signals and sends the image signals to a
display unit 76, thereby providing thyroid ultrasound imag-
ery.

[0259] Next, an ultrasonic diagnostic apparatus 402
according to a seventh embodiment will be described with
reference to the accompanying drawings.

[0260] For convenience of description, the same elements
as those of the first embodiment will be denoted by the same
reference numerals and elaboration thereof will be omitted
herein.

[0261] FIG. 30 is a plan view of a mover of the ultrasonic
diagnostic apparatus according to the seventh embodiment;
FIG. 31 is a perspective view of the mover of the ultrasonic
diagnostic apparatus according to the seventh embodiment;
and FIG. 32 is a perspective view of a probe of FIG. 29, which
moves along conveyor belts.

[0262] Referring to FIGS. 30 to 31, the ultrasonic diagnos-
tic apparatus 402 according to the seventh embodiment
includes a gel pad part 460 disposed to adjoin a side surface of
a mover 430.

[0263] The gel pad part 460 includes a gel therein and
adjoins a probe 420 moving together with a movable mount-
ing part 434. Thus, the gel pad part 460 is longitudinally
disposed along a movement path of the probe 420.

[0264] An exterior member 464 covers the mover 430 to
protect the mover 430 from the outside. The exterior member
464 is provided with a button 425 which is used to control the
mover 430.

[0265] Inthe ultrasonic diagnostic apparatus 402 according
to the seventh embodiment, the probe 420 is moved in a state
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of adjoining the gel pad part 460 by operation of the mover
430 when probing the diagnosis object 10.

[0266] Accordingly, a gel pad 462 is disposed between the
probe 420 and a body surface of the diagnosis object 10, so
that a difference in acoustic impedance between the probe
420 and the body surface can be gradually reduced to prevent
attenuation of acoustic signals, thereby improving the quality
of the ultrasound imagery.

[0267] Furthermore, the gel pad 462 is disposed between
the probe and the diagnosis object, so that a Fresnel Zone
created near the probe and having a complex ultrasonic field
due to non-uniform acoustic signal intensity is distant from
the diagnosis object, thereby improving the quality of the
ultrasound imagery.

[0268] As such according to the embodiments of the
present disclosure, the ultrasonic diagnostic apparatus
includes a fastening part secured to a diagnosis object and a
mover moving along the fastening part to obtain consistent
quality ultrasound images of the diagnosis object, thereby
improving reliability of ultrasonic diagnosis.

[0269] Inaddition, the ultrasonic diagnostic apparatus may
reduce user fatigue by allowing automatic movement of the
probe, thereby enhancing operability during ultrasonic diag-
nosis.

[0270] Inaddition, movement of the probe around the diag-
nosis object is restricted via fabric hook-and-loop fasteners,
strings or bands during scanning, instead of a user directly
grasping the probe to secure the probe to the diagnosis object,
thereby reducing user fatigue.

[0271] Further, the ultrasound permeable film may be flex-
ibly bent and the gear rack may also be bent in the same
direction as that of the ultrasound permeable film, so that the
probe provided to the movable examination part can scan the
diagnosis object along the circumference of the object with-
out resistance.

[0272] Further, the ultrasonic diagnostic apparatus allows
the probe to move on the diagnosis object in the longitudinal
direction of the ultrasound permeable film, so that the probe
can contact a wide region regardless of the curvature of the
diagnosis object, thereby guaranteeing a wide diagnosis area.
[0273] Further, the ultrasonic diagnostic apparatus allows
scanning of the diagnosis object without direct manual user
manipulation and thus provides consistent quality ultrasound
images of patients, thereby enhancing reliability of ultrasonic
diagnosis.

[0274] Further, the ultrasonic diagnostic apparatus is pro-
vided with an examination part including the probe, such that
the examination part can be brought into close contact with
the diagnosis object by expansion of a band member to pre-
vent a gap from being formed between the probe and the
diagnosis object during diagnosis, thereby improving the
quality of the ultrasound imagery.

[0275] Further, the ultrasonic diagnostic apparatus is pro-
vided with a gel pad, such that the gel pad can be brought into
close contact with the diagnosis object to prevent a gap from
being formed between the probe and the diagnosis object
during diagnosis, thereby improving the quality of the ultra-
sound imagery.

[0276] Further, the gel pad having a predetermined thick-
ness is disposed between the neck as the diagnosis object and
the probe, thereby improving the quality of the ultrasound
imagery by eliminating diffuse reflection of ultrasound waves
that can occur when the probe is located near the diagnosis
object.
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[0277] Further, although the gel pad needs to be replaced
frequently, the gel pad according to the embodiments may be
easily attached to or detached from an ultrasound permeable
film to facilitate repair and maintenance of the gel pad.
[0278] Further, the gel pad is disposed between the probe
and a body surface of the diagnosis object, so that a difference
in acoustic impedance between the probe and the body sur-
face is gradually reduced to prevent attenuation of acoustic
signals, thereby improving the quality of the ultrasound imag-
ery.

[0279] Furthermore, the gel pad is disposed between the
probe and the diagnosis object, so that a Fresnel Zone created
near the probe is distant from the diagnosis object, thereby
improving the quality of the ultrasound imagery.

[0280] Although some embodiments have been described
in the present disclosure with reference to the drawings, it
should be understood that these embodiments are given by
way of illustration only, and that various modifications, varia-
tions, and alterations can be made without departing from the
spirit and scope of the present disclosure. Further, although a
human thyroid is illustrated as the diagnosis object 10, the
ultrasonic diagnostic apparatus according to the embodi-
ments of the present disclosure is obviously applicable to
other parts of a person for ultrasonic diagnosis. The scope of
the present disclosure should be limited only by the accom-
panying claims and equivalents thereof.

What is claimed is:

1. An ultrasonic diagnostic apparatus including a probe,
characterized by comprising:

a fastening part having a band shape and wound around a

diagnosis object; and

a mover moving the probe along the fastening part.

2. The apparatus according to claim 1, wherein the fasten-
ing part comprises an ultrasound permeable film connected to
the mover and a band member connected to the ultrasound
permeable film.

3. The apparatus according to claim 2, wherein the band
member comprises a first band member connected to one side
of the ultrasound permeable film and a second band member
connected to the other side of the ultrasound permeable film.

4. The apparatus according to claim 3, further comprising:
a fluid supply part connected to the first and second band
members to supply hydraulic pressure, the first and second
band members being expanded by the hydraulic pressure.

5. The apparatus according to claim 2, further comprising:
a gel pad having a gel therein and disposed on one side of the
ultrasound permeable film facing the diagnosis object.

6. The apparatus according to claim 1, wherein the fasten-
ing part comprises a resilient gel pad disposed in a moving
direction of the mover to surround the mover, and a band
member connected to the gel pad.

7. The apparatus according to claim 6, wherein the probe is
moved in a state of contacting an outer surface of the gel pad
when probing the diagnosis object.

8. The apparatus according to claim 6, wherein the probe is
disposed within the gel pad.

9. The apparatus according to claim 1, wherein the mover
comprises:

a drive member supplying rotational power;

a conveyor belt moved by rotation of the drive member; and

a movable mounting part moved in conjunction with the

conveyor belt and having the probe secured to one side
thereof.
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10. The apparatus according to claim 1, wherein the mover
comprises:
a gear rack disposed on the fastening part in a longitudinal
direction in which the probe is moved; and
a movable examination part moving along the gear rack
and having the probe secured to a side surface thereof.
11. The apparatus according to claim 10, wherein the mov-
able examination part comprises:
a pinion member engaging with the gear rack;
a transport motor driving the pinion member; and
amovable plate on which the transport motor, pinion mem-
ber and probe are mounted.
12. The apparatus according to claim 1, wherein the mover
comprises:
a first mover moving the probe in a first direction along the
fastening part; and
a second mover moving the probe in a second direction
different from the first direction along the fastening part.
13. The apparatus according to claim 12,
wherein the first mover comprises a first drive member
supplying rotational power, a conveyor belt moved by
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rotation of the first drive member, and a movable mount-
ing part moved in conjunction with the conveyor belt and
having the probe secured to one side thereof, and
wherein the second mover comprises a guide rail formed in
the second direction and having first teeth formed on a
side surface of the guide rail, a movable bracket moving
along the guide rail, a rotational gear formed on the
movable bracket and having second teeth engaging with
the first teeth, and a second drive member rotating the
rotational gear.
14. The apparatus according to claim 12, wherein the
mover further comprises a rotator moving the probe.
15. The apparatus according to claim 14, wherein the rota-
tor comprises:

a rotational motor supplying rotational power; and

a rotational bracket connected to an output shaft of the
rotational motor while surrounding a side surface of the
probe.
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