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METHOD OF GENERATING ULTRASOUND
IMAGE AND ULTRASOUND SYSTEM USING
THE METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2011-0082426, filed on
Aug. 18,2011, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety by
reference.

BACKGROUND

[0002] 1.Field

[0003] Example embodiments of the following disclosure
relate to methods of generating ultrasound images and ultra-
sound systems using the methods, and more particularly, to
methods of generating ultrasound images and ultrasound sys-
tems using the methods, in which the temperature of an organ
is determined by using the amount of a change in an attenu-
ation coefficient of an organ.

[0004] 2. Description of the Related Art

[0005] As medical science has advanced, the loco-regional
treatment of tumors has also developed in relation to invasive
surgery, such as, laparotomy and minimal-invasive surgery.
In addition, as non-invasive surgery techniques have pro-
gressed, a gamma knife, a cyber knife, a high intensity
focused ultrasound (HIFU) knife, and the like, have emerged.
Inparticular, the HIFU knife is not harmful to the human body
and has been widely used as an echo-friendly treatment.
[0006] In HIFU treatment using the HIFU knife, HIFU is
irradiated on a tumor part in order to cause focal destruction
or necrosis of a tumor tissue, thereby removing the tumor.
[0007] A method of monitoring whether tumor necrosis
occurs due to ultrasound has been studied. When tumor
necrosis occurs due to ultrasound treatment, the temperature
of an organ with a tumor generally rises. Thus, an ultrasound
system may determine whether tumor necrosis occurs due to
a change in the temperature of the organ with the tumor.
However, when ultrasound signals advance in a region in
which the change in the temperature of the organ with the
tumor occurs, a back scattering coefficient and an attenuation
coefficient of the organ with the tumor are changed according
to the temperature of the organ with the tumor. Accordingly,
a false image that shows a temperature change even though
there is no actual temperature change in a deeper region than
the region in which the change in the temperature of the organ
with the tumor occurs may appear in an ultrasound image.

SUMMARY

[0008] Provided are methods of generating an ultrasound
image including temperature information for determining
tumor necrosis and ultrasound systems using the method.
[0009] Also provided are computer readable recording
mediums having recorded thereon programs for executing the
methods.

[0010] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may belearned by practice ofthe presented
embodiments.

[0011] According to an aspect of the present invention, a
method of generating a ultrasound image, includes: obtaining
an echo signal of ultrasound irradiated on an organ; calculat-
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ing an amount of a change in the echo signal with respect to a
reference echo signal; determining a temperature of the organ
from the amount of the change in the echo signal by using an
amount of a change in an attenuation coefficient of a prede-
termined region of the organ that changes according to a
temperature change; and generating an ultrasound image
including information about the temperature.

[0012] When the organ is at a reference temperature, the
reference echo signal may be an echo signal of ultrasound
irradiated on the organ.

[0013] The amount of the change in the attenuation coeffi-
cient of the organ may be determined from an amount of a
change in a former echo signal that is an amount of a change
in an echo signal at a former region than the predetermined
region of the organ in an ultrasound probe that irradiates
ultrasound on the organ.

[0014] The amount of the change in the attenuation coeffi-
cient of the organ may be proportional to a standard deviation
with respect to the amount of the change in the former echo
signal.

[0015] A degree of proportion between the standard devia-
tion between the amount of the change in the attenuation
coefficient of the organ and the amount of the change in the
former echo signal may depend on a type of the organ.
[0016] The determining of the temperature of the organ
may include: calculating an amount of a change in a back
scattering coefficient of the organ from the amount of the
change in the attenuation coefficient of the organ and the
amount of the change in the echo signal; and determining the
temperature of the organ from the back scattering coefficient.
[0017] Thetemperature of the organ may be determined by
reading the temperature of the organ that is mapped to the
amount of the change in the back scattering coefficient of the
organ, from a temperature database in which the amount of
the change in the back scattering coefficient of the organ and
the temperature of the organ are mapped to each other.
[0018] The echo signal of ultrasound may be a signal in
which ultrasound is back scattered by the organ and received
by the ultrasound probe that irradiates ultrasound on the
organ.

[0019] The amount of the change in the attenuation coeffi-
cient of the organ may depend on a type of the organ.
[0020] The ultrasound image may include brightness cor-
responding to the temperature of the organ.

[0021] The method may further include: irradiating ultra-
sound on the organ; and receiving the echo signal from the
organ.

[0022] According to another aspect of the present inven-
tion, an ultrasound system includes: a ultrasound data obtain-
ing unit for irradiating ultrasound on an organ and for receiv-
ing an echo signal of ultrasound from the organ; and a
processor for calculating an amount of a change in the echo
signal with respect to a reference echo signal and determining
a temperature of the organ from the amount of the change in
the echo signal by using an amount of a change in an attenu-
ation coefficient of the organ that changes according to a
temperature change.

[0023] When the organ is at a reference temperature, the
reference echo signal may be an echo signal of ultrasound
irradiated on the organ.

[0024] The amount of the change in the attenuation coeffi-
cient of the organ may be determined from an amount of a
change in a former echo signal that is an amount of a change
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in an echo signal at a former region than the predetermined
region of the organ in an ultrasound probe that irradiates
ultrasound on the organ.

[0025] The amount of the change in the attenuation coeffi-
cient of the organ may be proportional to a standard deviation
with respect to the amount of the change in the former echo
signal.

[0026] A degree of proportion between the standard devia-
tion between the amount of the change in the attenuation
coefficient of the organ and the amount of the change in the
former echo signal may depend on a type of the organ.

[0027] The processor may calculate an amount of a change
in a back scattering coefficient of the organ from the amount
of the change in the attenuation coefficient of the organ and
the amount of the change in the echo signal and may deter-
mine the temperature of the organ from the back scattering
coefficient.

[0028] The echo signal of ultrasound may be a signal back
scattered by the organ and is received by an ultrasound probe
that irradiates ultrasound on the organ.

[0029] Theultrasound system may further include a display
unit for displaying an ultrasound image including informa-
tion regarding the temperature of the organ.

[0030] The ultrasound image may include brightness cor-
responding to the temperature of the organ.

[0031] According to another aspect of the present disclo-
sure, a method of generating an ultrasound image is provided,
including: receiving an echo signal of ultrasound; calculating
an amount of change in the received echo signal with respect
to a reference echo signal; determining a temperature of a
predetermined region, based on the amount of change in the
received echo signal; and generating the ultrasound image,
including information on the determined temperature of the
predetermined region.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The patent or application file contains at least one
drawing executed in color. Copies of this patent or patent
application publication with color drawing(s) will be pro-
vided by the Office upon request and payment of the neces-
sary fee. These and/or other aspects will become apparent and
more readily appreciated from the following description of
the embodiments, taken in conjunction with the accompany-
ing drawings of which:

[0033] FIG.1is a block diagram of a structure of an ultra-
sound system, according to an example embodiment;

[0034] FIG. 2 is a block diagram of a structure of an ultra-
sound data obtaining unit of the ultrasound system illustrated
in FIG. 1;

[0035] FIG. 3 is a block diagram of a structure of a proces-
sor of the ultrasound system illustrated in FIG. 1;

[0036] FIG. 4 is a flowchart illustrating an operation of
determining a temperature of an organ from the amount of a
change in an echo signal, according to an example embodi-
ment; and

[0037] FIG. 5, part (a) and part (b) are an ultrasound image
including temperature information that is generated, accord-
ing to the related art, and an ultrasound image including
temperature information that is generated, according to an
example embodiment of the present disclosure, respectively.
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DETAILED DESCRIPTION

[0038] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the like
elements throughout. In this regard, the present embodiments
may have different forms and should not be construed as
being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are merely described below, by refer-
ring to the figures, to explain aspects of the present descrip-
tion

[0039] FIG. 1isa block diagram of an ultrasound system 1,
according to an example embodiment. FIG. 2 is a block
diagram of an ultrasound data obtaining unit 10 of the ultra-
sound system 1, as illustrated in FIG. 1. FIG. 3 is a block
diagram of a processor 20 of the ultrasound system 1, as
illustrated in FIG. 1. The ultrasound system 1 is used for
irradiating ultrasound to a tumor that occurs in a patient’s
body and for generating ultrasound images of the organ with
the tumor for diagnosis purposes and for determining whether
the treatment has been successful or not. As illustrated in FIG.
1, the ultrasound system 1 includes the ultrasound data
obtaining unit 10, the processor 20, and a display unit 30. The
ultrasound system 1 may further include a user input unit 50
and a storage unit 40.

[0040] The ultrasound data obtaining unit 10 may obtain
ultrasound data by transmitting an ultrasound signal to an
organ and receiving a reflected ultrasound signal, i.e., an echo
signal, from the organ. According to an example embodiment
of the present disclosure, the ultrasound data obtaining unit
10 may obtain an intensity of the echo signal.

[0041] Referring to FIG. 2, the ultrasound data obtaining
unit 10 may include a transmission signal formation unit 110,
an ultrasound probe 120 including a plurality of transducer
elements (not shown), a beam former 130, and an ultrasound
data formation unit 140.

[0042] The transmission signal formation unit 110 may
form a transmission signal in consideration of positions and
focusing points of the plurality of transducer elements (not
shown). In the current embodiment, an ultrasound image may
include a B-mode (brightness mode) image, a D-mode (dop-
pler mode) image, a C-mode (colordoppler mode) image, an
elastic image, a three-dimensional (3D) ultrasound image, or
the like. As the transmission signal formation unit 110
sequentially and repeatedly forms transmission signals, a plu-
rality of transmission signals may be formed.

[0043] When the transmission signal is provided to the
ultrasound probe 120 by the transmission signal formation
unit 110, the ultrasound probe 120 may transform the trans-
mission signal into an ultrasound signal, transmit the ultra-
sound signal to the organ, and receive the reflected ultrasound
echo signal from the organ, thereby forming areceived signal.
The received signal may be an analog signal. The ultrasound
probe 120 may transmit and receive the ultrasound signal
sequentially and repeatedly according to the transmission
signal that is sequentially provided by the transmission signal
formation unit 110, thereby forming a plurality of received
signals. The ultrasound probe 120 may include a 3D mechani-
cal probe, a two-dimensional (2D) array probe, or the like.

[0044] The beam former 130 may convert the received sig-
nal provided by the ultrasound probe 120 from analog to
digital. Furthermore, the beam former 130 may receive and
focus the digital-converted received signal, so as to form a
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focused signal in consideration of the positions and focusing
points of the transducer elements (not shown) of the ultra-
sound probe 120.

[0045] The ultrasound data formation unit 140 may form
ultrasound data by using the focused signal provided by the
beam former 130. The ultrasound data formation unit 140
may perform a variety of signal processing for forming the
ultrasound data, for example, gain control, filtering, etc.. on
the focused signal, however, the signal processing is not lim-
ited thereto.

[0046] The processor 20 may obtain information regarding
a distance between the ultrasound probe 120 and the organ
that generates the echo signal according to the time difference
between the time when the ultrasound signal is transmitted
and the time when the ultrasound echo signal is received. In
addition, the processor may generate an ultrasound image
including temperature information by determining the tem-
perature of the organ where the ultrasound echo signal is
generated, from the amount of a change in the echo signal
with respect to a reference echo signal. The processor 20 may
include an array of a plurality of logic gates or a combination
of a general microprocessor and a memory in which a pro-
gram that may be executed by the microprocessor is stored.
However, the present disclosure is not limited thereto, and the
processor 20 may be implemented using different hardware.

[0047] In order to generate an ultrasound image including
temperature information, the processor 20 may include a
signal change amount calculation unit 210 that calculates the
amount of a change in the echo signal with respect to the
reference echo signal, a coefficient change amount calcula-
tion unit 220 that calculates the amount of a change in a back
scattering coefficient of the organ and the amount of a change
in an attenuation coefficient of the organ from the amount of
the change in the echo signal, a temperature determination
unit 230 that determines temperature of the place where the
echo signal is generated, from the amount of the change in the
back scattering coefficient of the organ, and an image gener-
ating unit 240 that generates an ultrasound image including
temperature information.

[0048] The user input unit 50 receives user’s input infor-
mation. The user input unit 40 may include a control panel, a
keyboard, a mouse, or the like. The display unit 30 displays
the ultrasound image including the temperature information
generated by the processor 20. The temperature information
may be displayed as brightness, however, the present disclo-
sure is not limited thereto.

[0049] For the convenience of explanation, an operation of
determining a temperature of the organ by using the processor
20, which uses an intensity of a signal, will now be described
below.

[0050] First, the transmission signal formation unit 110
may generate an ultrasound signal having an intensity I, and
the ultrasound probe 120 may transmit the ultrasound signal
to the organ.

[0051] Then, the ultrasound signal moves toward the organ
that is ata distance z from the ultrasound probe 120, and then
is scattered backwards. An intensity I (z,T) of the ultrasound
echo signal that is back-scattered and received by the ultra-
sound probe 120 may be expressed by Equation 1:

Iz Dy=n(z, T exp(=l¢ 0z, T)dz) [Equation 1]

where, 11(z,T) is a back scattering coefficient of the organ at a
point z, and a(z.T) is an attenuation coefficient of the organ at
the point z, and Az is the size of a window region at which the
point z is defined, and T is time when the ultrasound signal is
received after being transmitted.
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[0052] The back scattering coefficient 1(z,T) of the organ
and the attenuation coefficient a(z,T) of the organ are
changed according to the distance between the ultrasound
probe 120 and the organ.

[0053] The storage unit 40 may include a reference echo
signal database in which the intensity of the reference echo
signal according to the distance between the ultrasound probe
120 and the organ at a reference temperature T is stored. The
reference echo signal may be stored in the reference echo
signal database according to organs.

[0054] The following Equation 2 represents an intensity
1.(z,T,) of the reference echo signal that is back scattered
after the ultrasound signal proceeds to the point z that is a
region in which the ultrasound signal is distant from the
ultrasound probe 120 by z at the reference temperature T,.
Here, the reference temperature T, may be temperature of the
organ before the ultrasound signal is irradiated on the organ
for treatment. That is, the intensity of the reference echo
signal may correspond to an echo signal that is measured by
ultrasound for diagnosis purposes before ultrasound for treat-
ment is irradiated on the organ.

1(z, TR)=n(z, T\ pexp (=& 0z, Tp)dz

[0055] The signal change amount calculation unit 210 cal-
culates the amount of a change in the received echo signal
with respect to the reference echo signal at the point z. The
amount CBE(z,T) of the change in the received echo signal
may be expressed by Equation 3:

[Equation 2]

Iz, T)
T Iz, Tr)
@) whz ,
= TR)eXp(—j; (az, T) -alz, TR))dz]

B ,](17 T) [fzfAz ]
= ’l—(ls TR)exp \ Aa(g, TdE|.

[Equation 3]

CBE(Z, T) =

[0056] As defined in Equation 3, the amount of the change
in the echo signal may be twice the amount of a change in the
back scattering coefficient of the organ and the amount of a
change in the attenuation coefficient of the organ. In addition,
the back scattering coefficient and the attenuation coefficient
of the organ may be independent of each other.

[0057] When it is assumed that the attenuation coefficient
of the organ is constant regardless of a temperature change,
the amount of the change in the echo signal at the point zis the
same as the amount of the change in the back scattering
coefficient of the organ, as defined in the following Equation
4:

CBE(Z.T) = Iz, T) - 7, T) . [Equation 4]
Is(z. Tr)  n(z, Tg)
[0058] According to the empirical result when the attenu-

ation coeflicient of the organ is assumed to be constant
regardless of temperature, the amount of the change in the
back scattering coefficient of the organ may be defined by the
following Equation 5:

[Equation 5]

(T, = (M2 1 (3% - 3pn ]2
WL
an }

puc(D) 205 + P
1)~ (,omami —m(m)f]z+ ! (3p5—3pm ]2
PsC(TRﬁ zps +Pm

3

where p is a density, and c(T) is the speed of ultrasound
waves, and subscripts m and s denote an organ and a scatter-
ing body in the organ, respectively. The speed c(T) of ultra-
sound waves may be indicated by a temperature function.
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Thus, the temperature of the organ may be determined from
the amount of the change in the back scattering coefficient of
the organ. Equation 5 theoretically represents the relationship
between the amount of the change in the back scattering
coefficient of the organ and the temperature of the organ, and
thus, may be more precisely obtained through experiments,
and a temperature that matches the amount of the change in
the back scattering coefficient of the organ obtained through
experiments may be stored and be used later.

[0059] The attenuation coefficient of the organ is changed
according to the temperature change, as defined in Equation
3. According to the empirical result, the amount of the change
in the attenuation coefficient Ao(Z,T) of the organ at a point T
(where 0<C<z) may be defined as in the following Equation 6:

AT, T)=-kstd(log(CBE(,T))

where, std(log(CBE(C,T) is a standard deviation with respect
to the amount of the change in the echo signal at the point C,
and k is a proportional constant. The value of k may be
determined through experiments and depends on the type of
the organ.

[0060] As defined in Equation 6, the amount of the change
in the attenuation coefficient Aa(C,T) of the organ may be
proportional to the standard deviation with respect to the
amount of the change in the echo signal at the point C. That is,
when there is no temperature change in the organ, the stan-
dard deviation with respect to the amount of the change in the
echo signal is 0. Thus, the amount of the change in the attenu-
ation coefficient of the organ according to a temperature
change is 0. However, as the temperature change in the organ
increases, the standard deviation with respect to the amount
of the change in the echo signal increases. Thus, the amount
of the change in the attenuation coefficient of the organ
increases according to the standard deviation.

[0061] Thus, the coefficient change amount calculation unit
220 calculates the amount of the change in the attenuation
coefficient of the organ from the standard deviation with
respect to the amount of the change in the echo signal.
[0062] As described above, since the amount of the change
in the attenuation coefficient of the organ is determined, based
on the standard deviation with respect to the amount of the
change in the echo signal, the amount of the change in the
echo signal that is back scattered at the point z may be
expressed by Equation 7:

[Equation 6]

[Equation 7]

CBEEZ.T)= 1 D exp(f MZM@, nd¢
' n(z, Tg) o

_neT
n(z Tr)

exp(_k f Zﬁ&std(log(CBE(é’, ) dd|.
0

[0063] Thus, the coefficient change amount calculation unit
220 may calculate the amount of the change in the back
scattering coefficient of the organ at the point z from the
standard deviation between the amount of the change in the
echo signal that is back scattered at the point z and the amount
of the change in the echo signal at the former point than the
point z. The amount of the change in the back scattering
efficient of the organ may be expressed by Equation 8:

n(z 1) [Equation 8]

7z, Tr)

7-Az
= CBE(z, T)exp[f Aald, T,)d{]
0

= CBE(, T)exp(kf AZstd(log(CBE({, T)))d{].
0
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[0064] The temperature determination unit 230 may deter-
mine the temperature of the organ at the point z from the
amount of the change in the back scattering coefficient of the
organ at the point z that is obtained by applying Equation 5 to
the amount of the change in the back scattering coefficient of
the organ that is calculated using Equation 8.

[0065] Whenever the temperature of the organ is deter-
mined from the amount of the change in the back scattering
coefficient of the organ by using Equation 5, a load may be
generated. Thus, a temperature database in which the amount
of the change in the back scattering coefficient of the organ
and the temperature of the organ are mapped to each other
may be stored in the storage unit 40. Thus, the coefficient
change amount calculation unit 220 calculates the amount of
the change in the back scattering coefficient of the organ from
the amount of the change in the echo signal, and the tempera-
ture determination unit 230 may determine the temperature of
the organ by reading the temperature of the organ that is
mapped to the amount of the change in the back scattering
coefficient of the organ, from the temperature database.

[0066] The image generating unit 240 generates an ultra-
sound image including information regarding the tempera-
ture of each point of the organ. A method of generating an
ultrasound image by using an ultrasound signal is known to
one of ordinary skill in the art, and thus, a detailed description
thereof will not be provided here. However, according to an
example embodiment, the image generating unit 240 may
generate the ultrasound image including the temperature
information by adding the information regarding the tem-
perature of each point of the organ to the aforementioned
ultrasonic image. The temperature information may be
expressed as brightness, however, the present disclosure is
not limited thereto.

[0067] FIG. 4 is a flowchart illustrating an operation of
determining a temperature of an organ from the amount of a
change in an echo signal, according to an embodiment of the
present disclosure.

[0068] First, theultrasound data obtaining unit 10 irradiates
ultrasound signal on the organ. The ultrasound data obtaining
unit 10 receives an echo signal from the organ in operation
S410. The echo signal is back scattered by the scattering body
in the organ and is received by the ultrasound probe 120.

[0069] The signal change amount calculation unit 210 of
the processor 20 calculates the amount of a change in the echo
signal with respect to a reference echo signal in operation
S420. The reference echo signal may be an echo signal that is
received when the organ is at a reference temperature. The
amount of a change in the echo signal may be represented as
an intensity of the echo signal. The coefficient change amount
calculation unit 220 of the processor 20 calculates the amount
of a change in an attenuation coefficient of the organ from the
amount of the change in the echo signal at the former point
than the point of the organ in operation S430, and calculates
the amount of a change in a back scattering coefficient of the
organ from the amount of the change in the attenuation coef-
ficient of the organ and the amount of the change in the echo
signal in the organ in operation S440. Then, the temperature
determination unit 230 determines temperature of the organ
using the amount of the change in the back scattering coeffi-
cient of the organ in operation S450. Lastly, the image gen-
erating unit 240 generates an ultrasound image including
information regarding the temperature of the organ in opera-
tion S460.
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[0070] FIG. 5, part (a) and part (b) illustrate an ultrasound
image including temperature information generated, accord-
ing to the related art, and an ultrasound image including
temperature information generated, according to the present
disclosure, respectively. A temperature change occurs in a
region 510. However, as illustrated in FIG. 5 part (a), since
there is no compensation for a coefficient of the organ accord-
ing to the temperature change in the related art, a false image
appears in the ultrasound image in which a temperature
change occurs even though there is no actual temperature
change in a deeper region 520, other than the region 510 in
which a change in the temperature of the organ with a tumor
occurs.

[0071] However, when the coefficient of the organ is com-
pensated for according to the temperature change, as illus-
trated in FIG. 5 part (b), the false image that appears in the
deeper region 520 than the region 510 in which the tempera-
ture change occurs may be removed. Thus, it may be deter-
mined from the ultrasound image including the temperature
information whether tumor necrosis occurred and whether a
tissue is normal.

[0072] The embodiments can be implemented in comput-
ing hardware (computing apparatus) and/or software, such as
(in a non-limiting example) any computer that can store,
retrieve, process and/or output data and/or communicate with
other computers. The results produced can be displayed on a
display of the computing hardware. A program/software
implementing the embodiments may be recorded on non-
transitory computer-readable media comprising computer-
readable recording media. Examples of the computer-read-
ablerecording media include a magnetic recording apparatus,
an optical disk, a magneto-optical disk, and/or a semiconduc-
tor memory (forexample, RAM, ROM, etc.). Examples of the
magnetic recording apparatus include a hard disk device
(HDD), a flexible disk (FD), and a magnetic tape (MT).
Examples of the optical disk include a DVD (Digital Versatile
Disc), a DVD-RAM, a CD-ROM (Compact Disc-Read Only
Memory), and a CD-R (Recordable)/RW.

[0073] Further, according to an aspect of the embodiments,
any combinations of the described features, functions and/or
operations can be provided.

[0074] Moreover, the ultrasound system 1 may include at
least one processor to execute at least one of the above-
described units and methods.

[0075] As described above, according to the one or more of
the above embodiments of the present description, the tem-
perature of an organ is determined by using the amount of a
change in an attenuation coefficient of the organ according to
a temperature change so that tumor necrosis and safety of a
normal tissue may be clearly checked.

[0076] While this disclosure has been particularly shown
and described with reference to preferred embodiments
thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the invention as
defined by the appended claims. The preferred embodiments
should be considered in descriptive sense only and not for
purposes of limitation. Therefore, the scope of the invention is
defined not by the detailed description of the invention but by
the appended claims, and all differences within the scope will
be construed as being included in the present invention.

What is claimed is:
1. A method of generating an ultrasound image, compris-
ing:
obtaining an echo signal from an ultrasound signal irradi-
ated on an organ;
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calculating an amount of a change in the echo signal with
respect to a reference echo signal;

determining a temperature of a predetermined region of the
organ from the amount of the change in the echo signal,
using an amount of a change in an attenuation coefficient
of the organ that changes according to a temperature
change; and

generating the ultrasound image comprising information
about the determined temperature.

2. The method of claim 1, whetrein the reference echo
signal is an echo signal from an ultrasound signal irradiated
on the organ when the organ is at a reference temperature.

3. The method of claim 1, wherein the amount of the
change in the attenuation coefficient of the organ is deter-
mined from an amount of a change in a former echo signal
that is an amount of a change in an echo signal at a former
region than the predetermined region of the organ in an ultra-
sound probe that irradiates ultrasound on the organ.

4. The method of claim 3, wherein the amount of the
change in the attenuation coefficient of the organ is propor-
tional to a standard deviation with respect to the amount of the
change in the former echo signal.

5. The method of claim 4, wherein a degree of proportion
with respect to the standard deviation between the amount of
the change in the attenuation coefficient of the organ and the
amount of the change in the former echo signal depends on a
type of the organ.

6. The method of claim 1, wherein the determining of the
temperature of the organ comprises:

calculating an amount of a change in a back scattering
coeflicient ofthe organ from the amount of the change in
the attenuation coefficient of the organ and the amount
of the change in the echo signal; and

determining the temperature of the organ, using the back
scattering coefficient.

7. The method of claim 1, wherein the temperature of the
organis determined by reading a temperature of the organ that
is mapped to an amount of a change in a back scattering
coefficient of the organ, from a temperature database in which
the amount of the change in the back scattering coefficient of
the organ and the temperature of the organ are mapped to each
other.

8. The method of claim 1, wherein the echo signal is a
signal in which ultrasound is back scattered by the organ and
is received by an ultrasound probe that irradiates ultrasound
on the organ.

9. The method of claim 1, wherein the amount of the
change in the attenuation coefficient of the organ depends on
a type of the organ.

10. The method of claim 1, wherein the ultrasound image
comprises brightness corresponding to the temperature of the
organ.

11. The method of claim 1, further comprising:

irradiating ultrasound signals on the organ; and

receiving the echo signal from the organ.

12. A non-transitory computer readable recording medium
having recorded thereon a program for executing the method
of claim 1.

13. An ultrasound system, comprising:

a ultrasound data obtaining unit to irradiate ultrasound on
an organ, and to receive an echo signal from a predeter-
mined region of the organ; and

a processor to calculate an amount of a change in the echo
signal with respect to a reference echo signal, and deter-
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mine a temperature of the predetermined region of from
the amount of the change in the echo signal, using an
amount of a change in an attenuation coefficient of the
organ that changes according to a temperature change.

14. The ultrasound system of claim 13, wherein, when the
organ is at a reference temperature, the reference echo signal
is an echo signal of ultrasound irradiated on the organ.

15. The ultrasound system of claim 13, wherein the amount
of the change in the attenuation coefficient of the organ is
determined from an amount of a change in a former echo
signal that is an amount of a change in an echo signal at a
former region than the predetermined region in an ultrasound
probe that irradiates ultrasound on the organ.

16. The ultrasound system of claim 15, wherein the amount
of the change in the attenuation coefficient of the organ is
proportional to a standard deviation with respect to the
amount of the change in the former echo signal.

17. The ultrasound system of claim 16, wherein a degree of
proportion with respect to the standard deviation between the
amount of the change in the attenuation coefficient of the
organ and the amount of the change in the former echo signal
depends on a type of the organ.
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18. The ultrasound system of claim 13, wherein the pro-
cessor calculates an amount of a change in a back scattering
coefficient of the organ from the amount of the change in the
attenuation coefficient of the organ and the amount of the
change in the echo signal and

determines the temperature of the organ from the back

scattering coefficient.

19. The ultrasound system of claim 13, wherein the echo
signal ofultrasound is a signal back scattered by the organ and
received by an ultrasound probe that irradiates ultrasound on
the organ.

20. The ultrasound system of claim 13, further comprising
adisplay unit for displaying an ultrasound image comprising
information regarding the temperature of the organ.

21. The system of claim 13, further comprising a storage
unit to store a reference echo signal database including an
intensity of the reference echo signal, according to a distance
between an ultrasound probe and the organ at a reference
temperature.
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