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(57) The present invention relates to an ultrasound
system for diagnosing breast cancers. The ultrasound
system comprises an ultrasound probe including an array
transducer having an arcuate shape, the array transduc-
er containing a plurality of elements arrayed in a longitu-

Ultrasound system for diagnosing breast cancer

dinal direction of the array transducer. The ultrasound
probe further includes a probing surface for contacting a
surface of the target object, wherein the probing surface
is formed to have a concave shape at a front side of the
array transducer.
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Description

[0001] The present application claims priority from Ko-
rean Patent Application Nos. 10-2007-0138430 and
10-2008-0132601 filed on December 27, 2007 and De-
cember 23, 2008, the entire subject matters of which are
incorporated herein by references.

BACKGROUND OF THE INVENTION

[Technical Field]

[0002] The presentinvention generally relates to ultra-
sound systems, and more particularly to an ultrasound
system adopting an ultrasound probe for diagnosing
breast cancers.

[Background Art]

[0003] Breast cancers are a significant medical con-
cern for women. The breast cancers significantly in-
crease the mortality rate of women and also lead to se-
vere psychological/emotional trauma as well as econom-
ic loss. Thus, preventing breast tumors and conducting
regular periodic medical examinations to find such tu-
mors at an early stage are very important. As such, there
has been introduced a breast cancer diagnostic appara-
tus that uses X-rays for performing early diagnosis of
breast tumors.

[0004] However, since the conventional breast cancer
diagnostic apparatus may press the patient’s breast with
about 20 kg load, the patient feels severe pain. Also, it
may be difficult for the patient to maintain a stationary
posture due to such pain. As such, accurate images may
not be obtained.

[0005] Recently, in order to address and resolve the
above-mentioned problems, an ultrasound system has
been used to provide elastic images for diagnosing
breast tumors based on the stress applied through a
probe. However, the patent still feels much pain since
the elasticimages are provided while pressing the breast.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 is a perspective view showing one em-
bodiment of an ultrasound probe.

[0007] FIG. 2 is a cross-sectional view showing one
embodiment of an ultrasound probe.

[0008] FIG. 3 is a schematic diagram showing an ex-
ample of rotating an array transducer.

[0009] FIG.4isablockdiagram showing anillustrative
embodiment of an ultrasound system with an ultrasound
probe having an array transducer with an arcuate shape.
[0010] FIG. 5 is a schematic diagram showing an ex-
ample of scan lines originated from elements of an array
transducer.
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DETAILED DESCRIPTION OF THE INVENTION

[0011] FIG. 1 is a perspective view showing one em-
bodiment of an ultrasound probe. As shown in FIG. 1,
the ultrasound probe 100 may include a grip portion 110,
an ultrasound transmitting/receiving portion 120 and a
cable 130 connected to a body (not shown). The grip
portion 110 may be formed to have a trumpet shape. This
is so that an easy and stable grip may be provided and
an end of the grip portion 110 may be coupled to the
ultrasound transmitting/receiving portion 120. However,
the grip portion 110 may not be limited to such a shape.
That is, the grip portion 110 may be formed in various
shapes according to necessity. The ultrasound transmit-
ting/receiving portion 120 may be formed to have a cy-
lindrical shape. The ultrasound transmitting/receiving
portion 120 may include a probing surface 120a of a con-
cave shape at a bottom side thereof for contacting the
surface of a target object.

[0012] FIG. 2 is a cross-sectional view schematically
showing one embodiment of the ultrasound probe 100.
The ultrasound transmitting/receiving portion 120 may
include an array transducer 122. The array transducer
122 may include a plurality of elements 122a, which are
arrayed in a longitudinal direction to have an arcuate
shape. A front side of the array transducer 122, i.e., a
concave portion thereof, may face the probing surface
120a. Lubricant oil may be filled between the array trans-
ducer 122 and the probing surface 120a. The plurality of
elements 122a may be configured to generate ultrasound
signals. Also, the elements 122a may further convert ul-
trasound signals reflected from the target objectinto elec-
trical receive signals. The ultrasound transmitting/receiv-
ing portion 120 may further include a supporting part 124
surrounding the array transducer 122 for support. The
support part 124 may include projecting parts 124a at
both end sides of the array transducer 122. The projecting
parts 124a may be formed to have various shapes such
as a rectangle, triangle, trapezoid and the like. The sup-
porting part 124 may further include a backing layer for
protecting the ultrasound signals generated from the el-
ements 122a from being transmitted backward.

[0013] The ultrasound transmitting/receiving portion
120 may further include a guiding part 126 for guiding
the array transducer 122. The guiding part 126 may be
formed to have a circular shape. The guiding part 126
may include a guide rail 126a formed in a circumference
direction at an inner surface of the guiding part 126 for
receiving the projecting parts 124a and guiding the move-
ments of the projecting parts 124a. The ultrasound trans-
mitting/receiving portion 120 may furtherinclude a driving
motor (not shown) and a rotating shaft 128 connected to
the driving motor. The rotating shaft 128 may be fixed to
a center of the array transducer 122 by the supporting
part 124. The rotating shaft 128 may transfer a power of
the motor to the array transducer 122 such that the array
transducer 122 is rotated in the guiding part 126 along
the guide rail 126a, as shown in FIG. 3. The array trans-
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ducer 122 may transmit the ultrasound signals while the
probing surface 120a is in contact with the surface of the
target object (especially the breast).

[0014] FIG.4isablockdiagram showing an ultrasound
system adopting one embodiment of the ultrasound
probe. The ultrasound system 400 may include a control
unit 410, a transmission/reception unit 420, an image
processing unit 430 and a display unit 440. The control
unit 410 may be configured to generate control signals
for controlling the driving motor in the ultrasound probe
110 for rotating the array transducer 122 at a predeter-
mined angle range as well as the transmission/reception
of the ultrasound signals at the elements 122a of the
array transducer 122. In one embodiment, the control
unit 410 may generate a first control signal for controlling
the driving motor such that the array transducer 122 may
be rotated within 180 degrees. The control unit 410 may
generate a second control signal for the transmission and
reception of the ultrasound signals. Since the array trans-
ducer 122 is formed to have an arcuate shape in one
embodiment, the control unit 410 control angles of scan
lines originated from the elements 122a such that the
scan lines are set in parallel, as illustrated in FIG. 5.
[0015] The transmission/reception unit 420 may be
configured to generate transmit pulse signals in consid-
eration of distances between the respective elements
122a and focal points set on the scan lines in the target
objectinresponse tothe second control signal. The trans-
mit pulse signals may be applied to the elements 122a
through the cable 130. Also, the transmission/reception
unit 420 may perform receive focusing upon receive sig-
nals outputted from the array transducer 122 in consid-
eration of distances between the respective elements
122a and the focal points, thereby outputting receive-
focused beams. The receive focused beams may be ob-
tained while the array transducer 122 is rotated.

[0016] The image processing unit 430 may be config-
ured to perform image processing upon the focused
beams to form a 3-dimensional ultrasound image. The
display unit 440 may display the 3-dimensional ultra-
sound image of the target object.

[0017] As the probing surface 120a and the array
transducer 122 in the ultrasound probe 100 are formed
to have an arcuate shape, a breast image may be ob-
tained without feeling pain caused by pressure. Also,
since the ultrasound signals are transmitted and received
while the array transducer is rotated at a predetermined
angle range in a horizontal direction to the surface of the
target object, a 3-dimensional ultrasound image may be
provided.

[0018] In accordance with one embodiment of the
present invention, there is provided an ultrasound sys-
tem, comprising: an ultrasound probe including an array
transducer having an arcuate shape, the array transduc-
er containing a plurality of elements arrayed in a longitu-
dinal direction of the array transducer; and a probing sur-
face for contacting a surface of the target object, wherein
the probing surface is formed to have a concave shape
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at a front side of the array transducer.

[0019] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,"
etc. means that a particular feature, structure or charac-
teristic described in connection with the embodiment is
included in at least one embodiment of the present in-
vention. The appearances of such phrases in various
places in the specification are not necessarily all referring
to the same embodiment. Further, when a particular fea-
ture, structure or characteristic is described in connection
with any embodiment, it is submitted that it is within the
purview of one skilled in the art to effect such feature,
structure or characteristic in connection with other ones
of the embodiments.

[0020] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, nu-
merous variations and modifications are possible in the
component parts and/or arrangements of the subject
combination arrangement within the scope of the disclo-
sure, the drawings and the appended claims. In addition
to variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.

Claims
1. An ultrasound system, comprising:

an ultrasound probe including an array trans-
ducer having an arcuate shape, the array trans-
ducer containing a plurality of elements arrayed
in alongitudinal direction of the array transducer,
the ultrasound probe further including a probing
surface for contacting a surface of a target ob-
ject, wherein the probing surface is formed to
have a concave shape at a front side of the array
transducer.

2. The ultrasound system of Claim 1, wherein the ul-
trasound probe further includes:

aguiding parthaving a cylindrical shape for guid-
ing arotation of the array transducer in a circum-
ference direction at an inter surface of the guid-
ing part ; and

adriving unit configured to rotate the array trans-
ducer in the guiding part.

3. The ultrasound system of Claim 2, wherein the driv-
ing unit includes:

a driving motor configured to provide a power;
and
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a rotating shaft connected to the driving motor
and the array transducer for transferring the
power to the array transducer for the rotation.

4. The ultrasound system of Claim 3, further compris- 5
ing:

a control unit configured to generate a first con-

trol signal for controlling transmission/reception

of ultrasound signals at the array transducerand 70
a second control signal for controlling the driving
motor for the rotation of the array transducer;

a transmission/reception unit configured to gen-
erate transmit pulse signals in consideration of
distances between the elements and focal 75
points and perform receive-focusing the receive
signals to thereby output receive-focused
beams; and

an image processing unit configured to form a
3-dimensional image based on the receive fo- 20
cused beams.

5. The ultrasound system of Claim 4, wherein the con-
trol unitis further configured to control angles of scan
lines originated from the elements. 25
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