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(7) ABSTRACT

An ultrasound scanning assistance apparatus for diagnosis of
a breast cancer is provided. The ultrasound scanning assis-
tance apparatus includes a fixing container including a scan
surface to scan an ultrasound transducer adapted to diagnose
a breast cancer and a soft membrane to contact a surface ofa
human body; and a buffer fluid controller to control a hydrau-
lic pressure of a buffer fluid filling the fixing container.
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ULTRASOUND SCANNING ASSISTANCE
APPARATUS FOR BREAST CANCER
DIAGNOSIS AND METHOD OF
ULTRASOUND SCANNING

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2013-0076280, filed on Jul. 1, 2013, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to an ultrasound scan-

ning assistance apparatus for diagnosis of a breast cancer and
an ultrasound scanning method, and more particularly, to an
ultrasound scanning assistance apparatus that hermetically
contacts a skin of a human body part using a dedicated soft
membrane and ultrasonically images the human body part
being contacted.

[0004] The present invention is derived from a research
conducted as part of the new technology convergence type
growth engine program with the support of the Korea science
and engineering foundation funded by the ministry of educa-
tion and science technology. [Grant number: 2012K001520,
Title: Development in a lesion detection technology for a
breast ultrasound.

[0005] 2. Description of the Related Art

[0006] Globally, a breast cancer takes the first ranking of
incidence of female cancers. In Korea, most of breast cancer
patients are young at the age of forties. Mammography is
generally used in diagnosis of the breast cancer. However, in
regard to oriental women with over 40% of dense breast
tissue, efficiency of the mammography is relatively low, that
1s, no more than 0.6% of a positive predictive value. There-
fore, two-dimensional (2D) breast ultrasound imaging has
been additionally performed. In this case, a breast cancer
detection rate reaches about 95% or more. A three-dimen-
sional (3D) breast ultrasound, which is being recently devel-
oped, easily identifies a location, size, and shape of a tumor,
increases diagnosis accuracy of the breast cancer, and facili-
tates biopsies for a definitive diagnosis and treatment.
[0007] When performing the 3D breast ultrasound imag-
ing, a meaningful image may be obtained only when a trans-
ducer device scans a skin in close contact with the skin so that
the ultrasound effectively propagates through a human body.
For this, gel-type assistant fluid needs to be disposed between
the transducer device and the skin without air intervened.
[0008] A generally used method for the 3D ultrasound
imaging outputs an ultrasonic signal from a transducer device
such as a one-dimensional (1D) array lead zirconate titanate
(PZT), and analyzes and post-processes a time interval
between reflected signals, thereby reproducing a 2D image.
Inaddition, the method constructs information with respect to
a 3D space by continuously obtaining a 2D image slice by
moving a transducer array in a direction orthogonal to the 1D
array. According to a recently researched method, a 3D image
may be simultaneously reproduced directly from a transducer
device having a 2D array.

[0009] The 1D transducer method needs scanning of a
transducer and therefore has a limit in synchronism. That is, a
difference in obtaining time of an image between start and
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end of scanning need to be taken into consideration in read-
ing. When a plurality of 3D images are obtained by a plurality
of transducers and integrated into an entire 3D image, a mis-
match between images obtained by the plurality of transduc-
ers may be generated. Furthermore, since the images are
obtained on a time basis, a movement of a human body during
the image obtainment needs to be considered. (Refer to US
2010/0179429 A1 FIGS. 1 and 65, and US 2012/0089026 Al
FIG. 4a)

[0010] Recently, elastography showing an exclusive per-
formance in tumor diagnosis is being spotlighted as a func-
tional ultrasound imaging method. Elastography reconstructs
an elastic property image using a difference between ultra-
sound images obtained by oscillating a particular surface ofa
human body at a short time interval of about tens of hertz (Hz)
from an outside, and visualizes a change in human parenchy-
mal properties, in particular, elastic properties. In case of
diagnosis of a breast cancer, the elastography is particularly
useful in determining malignancy and benignancy of a tumor
since the elastic properties are obviously different between a
malignant tumor, which is several times harder than a sur-
rounding parenchyma, and the surrounding parenchyma in an
image obtained by the elastography.

[0011] However, since the elastography extracts the elastic
properties by applying oscillation to the human body at a
short time interval, a method of applying oscillation directly
influences an image quality. In addition, a structural problem
may be caused since an ultrasound needs to be generated and
collected by a transducer simultaneously with when a change
in the elastic properties of the human body occurs. That is, in
a conventional system, an oscillation apparatus of tens of Hz
is operated integrally with a portable transducer and, at this
time, an ultrasound image is simultaneously obtained using
the transducer. In this case, a difference image is obtained by
oscillating only a portion contacting the transducer. However,
since oscillation is also generated from the portable trans-
ducer, it 1s difficult to maintain constant oscillation. (Refer to
2012/0136250 Al FIG. 2)

SUMMARY

[0012] Anaspect of the present invention provides an ultra-
sound scanning assistance apparatus and an ultrasound scan-
ning method providing an ultrasound imaging apparatus for
achieving synchronism when a plurality of three-dimensional
(3D) images are scanned and integrated and a method of
performing elastography, the ultrasound scanning assistance
apparatus and the ultrasound scanning method also perform-
ing conventional 3D ultrasound imaging and elastography for
diagnosis of a breast cancer.

[0013] Another aspect of the present invention provides an
ultrasound scanning assistance apparatus providing
increased resolution and imaging speed in diagnosis of a
breast cancer, and providing both an ultrasound image and an
elastography image without adding a dedicated structure,
thereby increasing accuracy in identifying malignancy and
benignancy of a tumor, and an ultrasound scanning method.

[0014] According to an aspect of the present invention,
there is provided an ultrasound scanning assistance apparatus
including a fixing container including a scan surface to scan
an ultrasound transducer adapted to diagnose a breast cancer
and a soft membrane to contact a surface of a human body;
and a buffer fluid controller to control a hydraulic pressure of
a buffer fluid filling the fixing container.
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[0015] According to another aspect of the present inven-
tion, there is provided an ultrasound scanning method includ-
ing bringing a soft membrane that hermetically applies or
releases pressure on a surface of a human body, into contact
with the surface of the human body; controlling a hydraulic
pressure of a buffer fluid filling a fixing container which
includes the soft membrane as a surface and an ultrasound
transducer for diagnosing a breast cancer as a scan surface;
and obtaining an ultrasound image by scanning the human
body according to at least one of an ultrasound imaging
method and an elastography method for diagnosing the breast
cancer.

Effect

[0016] According to embodiments of the present invention,
an ultrasound scanning assistance apparatus and an ultra-
sound scanning method may provide an ultrasound imaging
apparatus for achieving synchronism when a plurality of
three-dimensional (3D) images are scanned and integrated
and a method of performing elastography, while performing
conventional 3D ultrasound imaging and elastography for
diagnosis of a breast cancer.

[0017] Additionally, according to embodiments of the
present invention, an ultrasound scanning assistance appara-
tus and an ultrasound scanning method provide increased
resolution and imaging speed in diagnosis of a breast cancer,
and provide both an ultrasound image and an elastography
image without adding a dedicated structure, thereby increas-
ing accuracy in identifying malignancy and benignancy of a
tumor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Theseand/or other aspects, features, and advantages
of the invention will become apparent and more readily
appreciated from the following description of exemplary
embodiments, taken in conjunction with the accompanying
drawings of which:

[0019] FIG.1 isa diagram illustrating an ultrasound scan-
ning assistance apparatus according to an embodiment of the
present invention;

[0020] FIG. 2 is a diagram illustrating formation of a soft
membrane according to a protruding portion of a human
body, according to an embodiment of the present invention;

[0021] FIGS.3A and 3B are diagrams illustrating a process
of scanning a human body with reference to the protruding
portion of the human body, according to an embodiment of
the present invention;

[0022] FIG. 4 is a diagram illustrating an ultrasound scan-
ning assistance apparatus used for elastography, according to
an embodiment of the present invention;

[0023] FIG. 5 is a block diagram illustrating of an ultra-
sound scanning process according to an embodiment of the
present invention; and

[0024] FIG. 6is a flowchart illustrating an ultrasound scan-
ning method according to an embodiment of the present
invention.

DETAILED DESCRIPTION

[0025] Reference will now be made in detail to exemplary
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to the like elements throughout.
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[0026] FIG. 1 is a diagram illustrating an ultrasound scan-
ning assistance apparatus 101 according to an embodiment of
the present invention.

[0027] Referring to FIG. 1, the ultrasound scanning assis-
tance apparatus 101 may be used to obtain a three-dimen-
sional (3D) image of an inside of a human body to diagnose a
breast cancer. The ultrasound scanning assistance apparatus
101 may hermetically contacts a partial skin of the human
body using a dedicated soft membrane 105, thereby obtaining
the 3D image of the inside of the human body. The obtained
3D image may be used for various purposes such as diagnosis
of a breast cancer. During ultrasound imaging, a user may
apply a buffer fluid 106 to a surface of the human body for
contact with the soft membrane 105. When the buffer fluid
106 is applied to the human body, contact efficiency with
respect to the soft membrane 105 may be increased and an
ultrasound may pass through the human body with a mini-
mum reflectance.

[0028] The ultrasound scanning assistance apparatus 101
may include an ultrasound transducer 102, a fixing container
103, and a buffer fluid controller 104.

[0029] The ultrasound transducer 102 may generate an
ultrasound for diagnosing the breast cancer, and collect
images of the ultrasound passed through a human body
according to the generated ultrasound. When obtaining an
elastography image, the ultrasound transducer 102 may
obtain the elastography image corresponding to a shift image
based on the obtained ultrasound image, primarily, and by
calculating a change in the ultrasound image according to a
unit shift of the obtained ultrasound image. A process of
obtaining the elastography image will be described specifi-
cally with reference to F1G. 4.

[0030] The fixing container 103 may include a scan surface
for scanning the ultrasound transducer 102 and the soft mem-
brane 105 for contacting a surface of a human body. Here, the
scan surface and the soft membrane 105 may be different
surfaces. The fixing container 103 may include the buffer
fluid 106 of which a hydraulic pressure is controlled to apply
or release pressure on the surface of the human body during
ultrasound imaging. The scan surface may be adapted to
guide the ultrasound transducer 102 so that the ultrasound
transducer 102 may obtain the 3D ultrasound image of the
inside of the human body.

[0031] The buffer fluid controller 104 may oscillate the
human body at uniform intervals by controlling injection of
the buffer fluid 106 by generating a change in the human
body. That is, when taking the elastography image in synchro-
nization with the fixing container 103 ofthe ultrasound trans-
ducer 102, the buffer fluid controller 104 may control a
hydraulic pressure of the buffer fluid 106 or injection of the
buffer fluid 106 so that the elastography image with respect to
a part of the human body may be taken.

[0032] Thebuffer fluid 106, the soft membrane 105, and the
fixing container 103 included in the ultrasound scanning
assistance apparatus 101 may be made of a material that
minimizes reflectance when the ultrasound is transmitted.
[0033] FIG. 2 is a diagram illustrating formation of a soft
membrane 201 according to a protruding portion 202 of a
human body, according to an embodiment of the present
invention.

[0034] Referring to FIG. 2, the soft membrane 201 refers to
a part of a soft membrane, the part of which a surface curva-
ture is optimized corresponding to a body surface of a user.
That is, the surface curvature is optimized in advance to suit
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to characteristics of the user. Therefore, the soft membrane
201 may be custom-made according to a body model of the
user. When the soft membrane 201 is custom-made according
to the body of the user, buffering and airtightness with respect
to the body of the user may be more secured. In addition,
oscillation of the soft membrane according to hydraulic oscil-
lation of a buffer fluid 203 which is periodically generated
may be transmitted to the human body more uniformly.

[0035] The soft membrane 201 may include a general type
soft membrane. The general type soft membrane refers to a
soft membrane applicable to bodies of various users rather
than being custom-made for the body of the user.

[0036] The soft membrane of the soft membrane 201 may
be formed in consideration of the protruding portion 202 of
the body surface of the user. For example, the soft membrane
may include a portion formed corresponding to the protrud-
ing portion 202, for example a nipple, of the body surface of
the user. When the soft membrane 201 of the soft membrane
is formed in consideration of the protruding portion 202, a
mismatch between ultrasound images according to a tempo-
ral change during tracking and management of a breast can-
cer, or an error factor in change analysis such as tracking and
management of tumor characteristics may be minimized.

[0037] To maximize airtightness with respect to the human
body, the soft membrane 201 may be added with or replaced
by a rubber material such as caulking or equivalent functional
part.

[0038] FIGS.3A and 3B are diagrams illustrating a process
of scanning a human body with reference to a protruding
portion 302 of the human body, according to an embodiment
of the present invention.

[0039] Referring to FIGS. 3A and 3B, a scan surface con-
stituting a fixing container refers to a surface that guides an
ultrasound transducer 301. In consideration of the surface of
the human body, the scan surface may include at least one of
a polyhedron, a slope of a cone, and an elliptical curved
surface although not limited the foregoing examples. When
the scan surface is the elliptical curved surface, the scan
surface may have an equal curvature in a circumferential
direction with reference to the protruding portion 302 of a
surface a body part of the user. The ultrasound transducer 301
may scan the body part, moving on the curved surface in the
circumferential direction.

[0040] When the scan surface is used as the elliptical
curved surface, the ultrasound transducer 301 may perform
scanning by dividing a plane of the scan surface into 2n scan
areas. With respect to n-pairs of the ultrasound transducers
301 having neighboring scan areas, an ultrasound image
obtained at start of scanning or an ultrasound image obtained
at end of scanning accords to an ultrasound image of a neigh-
boring ultrasound transducer 301 at a same spot or same time
point. Therefore, the ultrasound transducers 301 may secure a
scan image advantageous in matching for an integrated image
with respect to the ultrasound image.

[0041] In addition, since the ultrasound transducer 301
obtains the ultrasound image of the inside of the human body
by moving in an arrowed direction on a hard surface accord-
ing to the scan surface, image distortion where a human body
surface is deformed in a back and forth direction may be
minimized. The ultrasound transducer 301 may scan an
image of a lateral side of the human body using an auxiliary
transducer as shown in a lateral side of the ultrasound trans-
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ducer 301 of FIG. 3A. Therefore, the ultrasound transducer
301 may be used in compensation of an image distortion and
the like.

[0042] FIG. 4 is a diagram illustrating an ultrasound scan-
ning assistance apparatus 401 used for elastography, accord-
ing to an embodiment of the present invention.

[0043] Referring to FIG. 4, the ultrasound scanning assis-
tance apparatus 401 may be used for taking an elastography
image and, for this purpose, may scan a human body using a
buffer fluid controller 407 synchronized with a fixing con-
tainer 403 or an ultrasound transducer 402.

[0044] In detail, when taking the elastography image, the
ultrasound scanning assistance apparatus 401 may generate a
hydraulic change at time intervals of tens of Hz to generate an
actual shift to the human body. Here, the ultrasound scanning
assistance apparatus 401 may periodically generate the
hydraulic change using the buffer fluid controller 407. As a
buffer fluid 405 filling the fixing container 403 is controlled
by the buffer fluid controller 407, a soft membrane 406 may
apply or release pressure on the surface of the human body
contacting the fluid human body 406 corresponding to the
hydraulic change. As the surface of the human body is pressed
or released, a shift may be uniformly generated throughout
the surface of the human body.

[0045] The ultrasound scanning assistance apparatus 401
may obtain a primary ultrasound image by moving over the
surface of the human body, using the synchronized ultrasound
transducer 402. The ultrasound scanning assistance apparatus
401 may calculate a change in the ultrasound image accord-
ing to a unit shift based on the obtained ultrasound image, and
may obtain an elastography image by deriving a shift image.
In detail, the ultrasound scanning assistance apparatus 401
may obtain an n-th degree shift component of the ultrasound
image to be derived, using an n-th degree difference formula,
from data related to a plurality of ultrasound images obtained
by controlling a shift generation amount and intervals. The
ultrasound scanning assistance apparatus 401 may facilitate
analysis of body parts having different elastic properties, by
comparing functional ultrasound images obtained through
the foregoing method. Here, the functional ultrasound images
may refer to the elastography images. Comparison of the
functional ultrasound images may refer to comparison of
ultrasound images taken at different times, on different dates,
with/without contrast agents, and with/without Doppler
sonography corresponding to a currently obtained ultrasound
image.

[0046] Diagnosis and treatment of a breast cancer are per-
formed based on obtainment of an accurate ultrasound image.
Therefore, tracking and management of the breast cancer is
significant in diagnosis of the breast cancer. Therefore, com-
parison between ultrasound images is necessary in diagnos-
ing the breast cancer. However, comparison between ultra-
sound images taken on different dates and at different times
may cause a mismatch between the ultrasound images. The
ultrasound scanning assistance apparatus 401 may form a soft
membrane including a nipple-shape protruding structure
according to a body surface of a user to minimize the mis-
match between the ultrasound images. Accordingly, the ultra-
sound scanning assistance apparatus 401 may obtain an ultra-
sound image more advantageous for matching of the
ultrasound images. In addition, the advantageous ultrasound
image may be an image having a higher matching efficiency
than an ultrasound image obtained by reimaging for tracking
a change in a lesion of the user.
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[0047] Also, the advantageous ultrasound image may be an
image obtained under a same condition in consideration of
information on a particular direction of body parts ofthe user,
for example a neck and shoulders, with reference to the pro-
truding portion, to increase accuracy of matching.

[0048] Therefore, the ultrasound scanning assistance appa-
ratus 401 may facilitate analysis between the body parts for
diagnosis of the breast cancer, by comparing the functional
ultrasound images having a relatively high matching effi-
ciency between ultrasound images.

[0049] In addition, the ultrasound scanning assistance
apparatus 401 may obtain the ultrasound image in consider-
ation of a position of the user when taking the ultrasound
image. For example, the ultrasound scanning assistance appa-
ratus 401 may obtain the ultrasound image of a human body
in a stable position, by adding a dedicated tool such as a belt
or a marker for correction of various positions such as sitting,
lying on a face, lying on a back, and lying on a side.

[0050] The ultrasound scanning assistance apparatus 401
may take the ultrasound image with a same hydraulic pressure
when performing reimaging, based on a hydraulic pressure
used during initial imaging of a user. The initial hydraulic
pressure may be used as a parameter for maintaining a surface
state of a same user.

[0051] FIG. 5 is a block diagram illustrating of an ultra-
sound scanning process according to an embodiment of the
present invention.

[0052] Inoperation 501, an ultrasound scanning assistance
apparatus may bring a soft membrane constituting a fixing
container into close contact with a surface of a human body,
corresponding to a position of a user. The user may be a
patient who wants diagnosis of a breast cancer. A dedicated
buffer fluid may be applied to a body part to be imaged, to
minimize reflectance during ultrasound transmission based
on ultrasound transmission characteristics. The buffer fluid
applied to the surface of the human body may maximize the
close contact. A soft membrane may include a custom-made
type dedicatedly made for a body of the user and a general
type applicable to all users. Although not shown, the ultra-
sound scanning assistance apparatus may further include a
hydraulic pressure controller for hermetic contact between
the human body and the soft membrane.

[0053] Inoperation 502, the ultrasound scanning assistance
apparatus may inject a buffer fluid filling the fixing container
using a buffer fluid controller in consideration of a hydraulic
pressure measured right before ultrasound imaging to obtain
an ultrasound image or a hydraulic pressure measured to
reproduce a diseased part maintained at the time of previous
imaging.

[0054] Inoperation 503, the ultrasound scanning assistance
apparatus may check whether a current imaging method is the
elastography method. Here, when the ultrasound image is
taken by the elastography method, the ultrasound scanning
assistance apparatus may perform operation 504. When the
imaging method is not the elastography method but the ultra-
sound imaging method, the ultrasound scanning assistance
apparatus may perform operation 508.

[0055] In operation 504 in which the elastography method
is used, the ultrasound scanning assistance apparatus may
control a hydraulic pressure of the buffer fluid at uniform
intervals through the buffer fluid controller to generate a
change in the human body. Here, since the ultrasound scan-
ning assistance apparatus periodically changes a hydraulic
pressure, the change may be uniformly generated throughout
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the surface ofthe human body. The ultrasound scanning assis-
tance apparatus may change the hydraulic pressure based on
a repetition period and a hydraulic shift dedicatedly set with
reference to the hydraulic pressure of the buffer fluid injected
in operation 502.

[0056] Inoperation 505, the ultrasound scanning assistance
apparatus may start scanning for obtaining an ultrasound
image of an inside of the human body. In operation 506, the
ultrasound scanning assistance apparatus may obtain the
ultrasound image of the inside of the human body being in
close contact with the soft membrane. In detail, the ultra-
sound scanning assistance apparatus may obtain the ultra-
sound image by operating an ultrasound transducer in syn-
chronization with pulses of the changing hydraulic pressure.

[0057] Inoperation 507, the ultrasound scanning assistance
apparatus may calculate zeroth, first, .. ., (n-1)th degree shift
images from an n-number of obtained ultrasound images. For
example, the ultrasound scanning assistance apparatus may
obtain an (n-1)th gradient magnitude image, an (n-1)th shear
stress image, and the like using an (n-1)th degree difference
formula for calculation of an elastography image according to
elastic properties.

[0058] In operation 508 in which the ultrasound imaging
method is used, the ultrasound scanning assistance apparatus
may start scanning for obtaining the ultrasound image of the
inside of the human body. In operation 509, the ultrasound
scanning assistance apparatus may obtain the ultrasound
image by operating at least one ultrasound transducer while
maintaining the hydraulic pressure of the buffer fluid injected
in operation 502.

[0059] Inoperation 510, the ultrasound scanning assistance
apparatus may display at least one of the ultrasound image
obtained in operation 507 and the ultrasound image obtained
in operation 509.

[0060] When displaying the ultrasound image obtained in
operation 507, the ultrasound scanning assistance apparatus
may overlay the shift image or a particular interested area of
an image of the elastic properties on a simultaneously taken
ultrasound image. In this case, moreover, the ultrasound scan-
ning assistance apparatus may separately display a portion
having obviously different elastic properties from a surround-
ing parenchyma.

[0061] FIG. 6is a flowchart illustrating an ultrasound scan-
ning method according to an embodiment of the present
invention.

[0062] Inoperation 601, an ultrasound scanning assistance
apparatus may bring a soft membrane, which hermetically
applies or releases pressure on a surface of ahuman body, into
contact with the surface of the human body. The soft mem-
brane may be optimized to a curvature of the surface of the
human body corresponding to characteristics of a user. The
soft membrane may be custom-made according to a body
model of the user and, in this case, more secure buffering and
airtightness with respect to the body of the user may be
achieved. Furthermore, oscillation of a soft human body
according to periodic hydraulic oscillation of the buffer fluid
may be transmitted to the human body more uniformly.

[0063] Inoperation 602, the ultrasound scanning assistance
apparatus may control a hydraulic pressure of the buffer fluid
filling a fixing container which includes the soft membrane as
asurface and an ultrasound transducer for diagnosing a breast
cancer as a scan surface. The ultrasound scanning assistance
apparatus may apply or release pressure on the surface of the
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human body being in close contact with the soft membrane,
by controlling the hydraulic pressure of the buffer fluid.
[0064] Inoperation 603, the ultrasound scanning assistance
apparatus may obtain the ultrasound image by scanning the
body of the user according to at least one of the ultrasound
imaging method and the elastography method for diagnosing
the breast cancer. When the ultrasound imaging method is
used, the ultrasound scanning assistance apparatus may
obtain the ultrasound image by performing scanning with
single or plural ultrasound transducers while maintaining the
hydraulic pressure controlled in the operation of controlling
the hydraulic pressure of the buffer fluid. When the elastog-
raphy method is used, the ultrasound scanning assistance
apparatus may change the hydraulic pressure based on a
repetition period and a hydraulic shift dedicatedly set using a
buffer fluid controller that controls the hydraulic pressure
with reference to the hydraulic pressure controlled in the
operation of controlling the hydraulic pressure of the buffer
fluid. In addition, the ultrasound scanning assistance appara-
tus may obtain the ultrasound image by operating the ultra-
sound transducer in synchronization with pulses of the
changed hydraulic pressure, and may extract a shift image
from the obtained ultrasound image.

[0065] In addition, the ultrasound scanning assistance
apparatus may obtain the ultrasound image according to the
elastography image through calculation of an image of the
elastic properties from the extracted shift image.

[0066] The above-described embodiments of the present
invention may be recorded in non-transitory computer-read-
able media including program instructions to implement vari-
ous operations embodied by a computer. The media may also
include, alone or in combination with the program instruc-
tions, data files, data structures, and the like. The program
instructions recorded on the media may be those specially
designed and constructed for the purposes of the embodi-
ments, or they may be of the kind well-known and available to
those having skill in the computer software arts.

[0067] Although a few exemplary embodiments of the
present invention have been shown and described, the present
invention is not limited to the described exemplary embodi-
ments. Instead, it would be appreciated by those skilled in the
art that changes may be made to these exemplary embodi-
ments without departing from the principles and spirit of the
invention, the scope of which is defined by the claims and
their equivalents.

What is claimed is:

1. An ultrasound scanning assistance apparatus compris-
ing:

a fixing container including a scan surface to scan an ultra-
sound transducer adapted to diagnose a breast cancer
and a soft membrane to contact a surface of a human
body; and

abuffer fluid controller to control a hydraulic pressure of a
buffer fluid filling the fixing container.

2. The ultrasound scanning assistance apparatus of claim 1,
wherein a surface curvature of the soft membrane of the fixing
container is optimized corresponding to the surface of the
human body.

3. The ultrasound scanning assistance apparatus of claim 1,
wherein the soft membrane of the fixing container is formed
in consideration of a protruding portion included in the sur-
face of the human body.

4. The ultrasound scanning assistance apparatus of claim 1,
wherein the soft membrane is made of rubber.
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5. The ultrasound scanning assistance apparatus of claim 1,
wherein the soft membrane hermetically contacts the surface
of the human body according to control of the hydraulic
pressure of the buffer fluid by the buffer fluid controller,
thereby applying or releasing pressure on the surface of the
human body.

6. The ultrasound scanning assistance apparatus of claim 1,
wherein the scan surface comprises at least one of a polyhe-
dron, a slope of a cone, and an elliptical curved surface, in
consideration of the surface of the human body.

7. The ultrasound scanning assistance apparatus of claim 3,
wherein the scan surface has an equal curvature in a circum-
ferential direction with reference to the protruding portion.

8. The ultrasound scanning assistance apparatus of claim 3,
wherein the scan surface scans reflectance of an ultrasound
passed through the human body by hermetically contacting
the surface of the human body, while moving over a curved
surface of the surface of the human body to be scanned in a
circumferential direction with reference to the protruding
portion.

9. The ultrasound scanning assistance apparatus of claim 1,
wherein the buffer fluid controller oscillates the human body
atuniform time intervals by controlling injection of the buffer
fluid to generate a change in the human body.

10. The ultrasound scanning assistance apparatus of claim
1, wherein the ultrasound transducer obtains an ultrasound
image according to the surface of the human body, calculates
a change in the ultrasound image according to a unit shift of
the obtained ultrasound image, and obtains an elastography
image corresponding to a shift image.

11. An ultrasound scanning method comprising:

bringing a soft membrane that hermetically applies or

releases pressure on a surface of a human body, into
contact with the surface of the human body;

controlling a hydraulic pressure of a buffer fluid filling a

fixing container which includes the soft membrane as a
surface and an ultrasound transducer for diagnosing a
breast cancer as a scan surface; and

obtaining an ultrasound image by scanning the human

body according to at least one of an ultrasound imaging
method and an elastography method for diagnosing the
breast cancer.

12. The ultrasound scanning method of ¢laim 11, wherein
a surface curvature of the soft membrane of the fixing con-
tainer is optimized corresponding to the surface of the human
body.

13. The ultrasound scanning method of claim 11, wherein
the soft membrane of the fixing container is formed in con-
sideration of a protruding portion included in the surface of
the human body.

14. The ultrasound scanning method of claim 11, wherein
the soft membrane includes at least one of a polyhedron, a
slope of a cone, and an elliptical curved surface, in consider-
ation of the surface of the human body.

15. The ultrasound scanning method of claim 11, wherein
the soft membrane hermetically contacts the surface of the
human body according to control of the hydraulic pressure of
the buffer fluid by a buffer fluid controller, thereby applying
or releasing pressure on the surface of the human body.

16. The ultrasound scanning method of claim 13, wherein
the scan surface has an equal curvature in a circumferential
direction with reference to the protruding portion.

17. The ultrasound scanning method of claim 11, wherein
the ultrasound imaging method obtains the ultrasound image
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by performing scanning with single or plural ultrasound
transducers while maintaining the hydraulic pressure con-
trolled during the controlling of the hydraulic pressure of the
buffer fluid.

18. The ultrasound scanning method of claim 11, wherein
the controlled hydraulic pressure is a hydraulic pressure mea-
sured right before ultrasound imaging for obtaining the ultra-
sound image or a hydraulic pressure measured to reproduce a
diseased part maintained at the time of previous imaging.

19. The ultrasound scanning method of claim 11, wherein
the elastography method changes the hydraulic pressure
according to a repetition period and a hydraulic shift dedicat-
edly set using a buffer fluid controller that controls the
hydraulic pressure with reference to the hydraulic pressure
controlled during the controlling of the hydraulic pressure of
the buffer fluid.

20. The ultrasound scanning method of claim 19, wherein
the elastography method obtains the ultrasound image by
operating an ultrasound transducer in synchronization with
pulses of the changed hydraulic pressure, and extracts a shift
image from the obtained ultrasound image.
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