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(57) ABSTRACT

Provided are an ultrasound diagnosis apparatus and a
method of displaying an ultrasound image. The ultrasound
diagnosis apparatus includes: one or more processors con-
figured to acquire ultrasound image data with respect to a
fetus and generate an vltrasound image based on the ultra-
sound image data; a display configured to display the
ultrasound image; and an input interface configured to
receive position type information, wherein the one or more
processors are further configured to determine positions of
organs in the ultrasound image based on the position type
information and control the display to display information
about the organs together with the ultrasound image, based
on the determined positions.
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FIG. 5B

Situs inversus totalis
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FIG. 5C

Situs inversus thoracalis
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FIG. 5D

Situs inversus abdominalis
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FIG. SE
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FIG. 5F
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FIG. 8B
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ULTRASOUND DIAGNOSIS APPARATUS
AND METHOD OF DISPLAYING
ULTRASOUND IMAGE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2018-0016566, filed on Feb. 9, 2018, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] The disclosure relates to ultrasound imaging appa-
ratuses and methods of displaying an ultrasound image, and
more particularly, to ultrasound diagnosis apparatuses and
methods for obtaining an ultrasound image of a fetus by
using ultrasound waves and outputting organ information of
the fetus together with the obtained ultrasound image.

2. Description of Related Art

[0003] Ultrasound diagnosis apparatuses transmit ultra-
sound signals generated by transducers of a probe to an
object and receive information of signals reflected from the
object, thereby obtaining at least one image of an internal
part (e.g., soft tissues or blood flow) of the object. In
particular, ultrasound diagnosis apparatuses are used for
medical purposes including observing an internal area of an
object, detecting foreign substances, and assessing injuries.
Such ultrasound diagnosis apparatuses exhibit high stability,
display images in real-time, and are safe due to lack of
radiation exposure, compared to diagnostic X-ray appara-
tuses. Therefore, ultrasound diagnosis apparatuses have
been widely used together with other types of imaging
diagnosis apparatuses including a computed tomography
(CT) apparatus and a magnetic resonance imaging (MRI)
apparatus.

SUMMARY

[0004] Provided are methods and apparatuses for provid-
ing a more precise ultrasound image of a fetus, and more
particularly, methods and apparatuses whereby the presence
of morphologic abnormalities in a fetus may be easily
determined by outputting organ information of a fetus
together with an ultrasound image of the fetus.

[0005] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may be learned by practice of the pre-
sented embodiments.

[0006] In accordance with an aspect of the disclosure, an
ultrasound diagnosis apparatus includes: one or more pro-
cessors configured to acquire ultrasound image data with
respect to a fetus and generate an ultrasound image based on
the ultrasound image data; a display configured to display
the ultrasound image; and an input interface configured to
receive position type information, wherein the one or more
processors are further configured to determine positions of
organs in the ultrasound image based on the position type
information and control the display to display information
about the organs together with the ultrasound image, based
on the determined positions.
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[0007] The position type information may include position
information of a heart and position information of an abdo-
men.

[0008] The input interface may be further configured to
receive one position among levocardia, mesocardia, dextro-
cardia, and ectopiacordis as the position information of the
heart.

[0009] The input interface may be further configured to
receive one position of situs solitus and heterotaxia as the
position information of the abdomen.

[0010] The one or more processors may be further con-
figured to select one of predesignated types of positions as
the received position type information, based on the position
information of the heart and the position information of the
abdomen.

[0011] The one or more processors may be further con-
figured to control, based on the determined positions, the
display to display one of a name and an orientation of each
of the organs at their corresponding determined positions,
together with the ultrasound image.

[0012] The organs may include lungs, a liver, and a spleen.
[0013] The one or more processors may be further con-
figured to determine left and right sides of the fetus, based
on the determined positions and the received position type
information and control the display to display information
about the determined left and right sides of the fetus together
with the ultrasound image.

[0014] The one or more processors may be further con-
figured to control the display to display, together with the
ultrasound image. the information about the left and right
sides of the fetus in a form of an arrow.

[0015] The one or more processors may be further con-
figured to control the display to display the position type
information together with the ultrasound image.

[0016] In accordance with another aspect of the disclo-
sure, a method of displaying an ultrasound image includes:
acquiring ultrasound image data with respect to a fetus;
generating an ultrasound image based on the ultrasound
image data and displaying the ultrasound image; receiving
position type information; determining positions of organs
in the ultrasound image, based on the position type infor-
mation; and displaying information about the organs
together with the ultrasound image, based on the determined
positions.

[0017] The position type information may include infor-
mation about a type of cardiac position and information
about a type of abdominal organ position.

[0018] The receiving of the position type information may
include receiving the cardiac position.

[0019] The receiving of the cardiac position may include
receiving one position among levocardia, mesocardia, dex-
trocardia, and ectopiacordis.

[0020] The receiving of the position type information may
further include receiving the abdominal organ position and
selecting one of predesignated types of positions as the
received position type information, based on the cardiac
position and the abdominal organ position.

[0021] The position type information may include one of
situs solitus and situs abnormality.

[0022] The displaying of the information about the organs
together with the ultrasound image based on the determined
positions may include displaying a name or an orientation of
each of the organs at their corresponding determined posi-
tions, together with the ultrasound image.
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[0023] The method may further include determining left
and right sides of the fetus, based on the determined posi-
tions and the received position type information, and dis-
playing information about the determined left and right sides
of the fetus together with the ultrasound image.

[0024] The displaying of the information about the deter-
mined left and right sides of the fetus may include display-
ing, together with the ultrasound image, the information
about the determined left and right sides of the fetus as a
text.

[0025] In accordance with another aspect of the disclo-
sure, a non-transitory computer-readable recording medium
has recorded thereon a computer program code which, when
read and executed by a processor, performs a method of
displaying an ultrasound image. The method includes:
acquiring ultrasound image data with respect to a fetus;
generating an ultrasound image based on the ultrasound
image data and displaying the ultrasound image; receiving
position type information; determining positions of organs
in the ultrasound image, based on the position type infor-
mation; and displaying information about the organs
together with the ultrasound image, based on the determined
positions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The above and other aspects, features, and advan-
tages of certain embodiments of the present disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:
[0027] FIG.11is a block diagram illustrating an ultrasound
diagnosis apparatus according to an embodiment;

[0028] FIGS. 2A, 2B, and 2C are diagrams respectively
illustrating ultrasound diagnosis apparatuses according to an
embodiment;

[0029] FIG. 3 is a block diagram of a configuration of an
ultrasound diagnosis apparatus according to an embodiment;
[0030] FIG. 4 is flowchart of a method of displaying an
ultrasound image according to an embodiment;

[0031] FIGS. 5A through 5F are diagrams for explaining
position type information according to an embodiment;
[0032] FIG. 6 is a diagram for explaining cardiac position
information according to an embodiment;

[0033] FIG.7is a diagram for explaining abdominal organ
position information according to an embodiment;

[0034] FIGS. 8A and 8B are diagrams for explaining
methods of determining left and right sides of a fetus,
according to embodiments; and

[0035] FIGS. 9A through 9E are diagrams for explaining
methods of displaying organ information in an ultrasound
image, according to an embodiment.

DETAILED DESCRIPTION

[0036] The present specification describes principles of
the present disclosure and sets forth embodiments thereof to
clarify the scope of the present disclosure and to allow those
of ordinary skill in the art to implement the embodiments.
The present embodiments may have different forms and
should not be construed as being limited to the descriptions
set forth herein.

[0037] Like reference numerals refer to like elements
throughout. The present specification does not describe all
components in the embodiments, and common knowledge in
the art or the same descriptions of the embodiments will be
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omitted below. Terms such as “part” and “portion” used
herein may be implemented using hardware or software, and
according to embodiments, a plurality of “parts” or “por-
tions” may be formed as a single unit or element, or a single
“part” or “portion” may include a plurality of units or
elements. Expressions such as “at least one of” when
preceding a list of elements, modify the entire list of
elements and do not modify the individual elements of the
list. Hereinafter, the operating principles and embodiments
of the disclosure will be described in detail with reference to
the accompanying drawings.

[0038] In embodiments, an image may include any medi-
cal image acquired by various medical imaging apparatuses
such as a magnetic resonance imaging (MRI) apparatus, a
computed tomography (CT) apparatus, an ultrasound imag-
ing apparatus, or an X-ray apparatus.

[0039] Also, in the present specification, an “object”,
which is a thing to be imaged, may include a human, an
animal, or a part thereof. For example, an object may include
a part of a human, that is, an organ or a tissue, or a phantom.
[0040] Throughout the specification, an ultrasound image
refers to an image of an object processed based on ultra-
sound signals transmitted to the object and reflected there-
from.

[0041] FIG. 1 is a block diagram illustrating a configura-
tion of an ultrasound diagnosis apparatus 100, i.e., a diag-
nostic apparatus, according to an embodiment.

[0042] Referring to FIG. 1, the ultrasound diagnosis appa-
ratus 100 may include a probe 20, an ultrasound transceiver
110, a controller 120, an image processor 130, one or more
displays 140, a storage 150, e.g., a memory, a communicator
160, i.e., a communication device or an interface, and an
input interface 170.

[0043] The ultrasound diagnosis apparatus 100 may be of
a cart-type or a portable-type ultrasound diagnosis apparatus
which is portable, movable, mobile, or hand-held. Examples
of the portable-type ultrasound diagnosis apparatus may
include a smart phone, a laptop computer, a personal digital
assistant (PDA), and a tablet personal computer (PC), each
of which may include a probe and a software application, but
embodiments are not limited thereto.

[0044] The probe 20 may include a plurality of transduc-
ers. The plurality of transducers may transmit ultrasound
signals to an object 10 in response to transmitting signals
received by the probe 20, from a transmitter 113. The
plurality of transducers may receive ultrasound signals
reflected from the object 10 to generate reception signals. In
addition, the probe 20 and the ultrasound diagnosis appara-
tus 100 may be formed in one body (e.g., disposed in a single
housing), or the probe 20 and the ultrasound diagnosis
apparatus 100 may be formed separately (e.g., disposed
separately in separate housings) but linked wirelessly or via
wires. In addition, the ultrasound diagnosis apparatus 100
may include one or more probes 20 according to embodi-
ments.

[0045] The controller 120 may control the transmitter 113
for the transmitter 113 to generate transmitting signals to be
applied to each of the plurality of transducers based on a
position and a focal point of the plurality of transducers
included in the probe 20.

[0046] The controller 120 may control the ultrasound
receiver 115 to generate ultrasound data by converting
reception signals received from the probe 20 from analogue
to digital signals and summing the reception signals con-



US 2019/0247015 Al

verted into digital form, based on a position and a focal point
of the plurality of transducers.

[0047] The image processor 130 may generate an ultra-
sound image by using ultrasound data generated from the
ultrasound receiver 115.

[0048] The display 140 may display a generated ultra-
sound image and various pieces of information processed by
the ultrasound diagnosis apparatus 100. The ultrasound
diagnosis apparatus 100 may include two or more displays
140 according to the present embodiment. The display 140
may include a touch screen in combination with a touch
panel.

[0049] The controller 120 may control the operations of
the ultrasound diagnosis apparatus 100 and flow of signals
between the internal elements of the ultrasound diagnosis
apparatus 100. The controller 120 may include a memory for
storing a program or data to perform functions of the
ultrasound diagnosis apparatus 100 and a processor and/or a
microprocessor (not shown) for processing the program or
data. For example, the controller 120 may control the
operation of the ultrasound diagnosis apparatus 100 by
receiving a control signal from the input interface 170 or an
external apparatus.

[0050] The ultrasound diagnosis apparatus 100 may
include the communicator 160 and may be connected to
external apparatuses, for example, servers, medical appara-
tuses, and portable devices such as smart phones, tablet
personal computers (PCs), wearable devices, etc., via the
communicator 160.

[0051] The communicator 160 may include at least one
element capable of communicating with the external appa-
ratuses. For example, the communicator 160 may include at
least one among a short-range communication module, a
wired communication module, and a wireless communica-
tion module.

[0052] The communicator 160 may receive a control sig-
nal and data from an external apparatus and transmit the
received control signal to the controller 120 so that the
controller 120 may control the ultrasound diagnosis appa-
ratus 100 in response to the received control signal.
[0053] The controller 120 may transmit a control signal to
the external apparatus via the communicator 160 so that the
external apparatus may be controlled in response to the
control signal of the controller 120.

[0054] For example, the external apparatus connected to
the ultrasound diagnosis apparatus 100 may process the data
of the external apparatus in response to the control signal of
the controller 120 received via the communicator 160.
[0055] A program for controlling the ultrasound diagnosis
apparatus 100 may be installed in the external apparatus.
The program may include command languages to perform
part of operation of the controller 120 or the entire operation
of the controller 120.

[0056] The program may be pre-installed in the external
apparatus or may be installed by a user of the external
apparatus by downloading the program from a server that
provides applications. The server that provides applications
may include a recording medium where the program is
stored.

[0057] The storage 150 may store various data or pro-
grams for driving and controlling the ultrasound diagnosis
apparatus 100, input and/or output ultrasound data, ultra-
sound images, applications, etc.
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[0058] The input interface 170 may receive a user’s input
to control the ultrasound diagnosis apparatus 100 and may
include a keyboard, button, keypad, mouse, trackball, jog
switch, knob, a touchpad, a touch screen, a microphone, a
motion input means, a biometrics input means, etc. For
example, the user’s input may include inputs for manipu-
lating buttons, keypads, mice, trackballs, jog switches, or
knobs, inputs for touching a touchpad or a touch screen, a
voice input, a motion input, and a bioinformation input, for
example, iris recognition or fingerprint recognition, but an
embodiment is not limited thereto.

[0059] An example of the ultrasound diagnosis apparatus
100 according to the present embodiment is described below
with reference to FIGS. 2A, 2B, and 2C.

[0060] FIGS. 2A, 2B, and 2C are diagrams illustrating
ultrasound diagnosis apparatuses according to an embodi-
ment.

[0061] Referring to FIGS. 2A and 2B, the ultrasound
diagnosis apparatus 100a or 1005 may include a main
display 121 and a sub-display 122. At least one among the
main display 121 and the sub-display 122 may include a
touch screen. The main display 121 and the sub-display 122
may display ultrasound images and/or various information
processed by the ultrasound diagnosis apparatus 100a or
1005. The main display 121 and the sub-display 122 may
provide graphical user interfaces (GUI), thereby receiving
user’s inputs of data to control the ultrasound diagnosis
apparatus 100a or 1005. For example, the main display 121
may display an ultrasound image and the sub-display 122
may display a control panel to control display of the ultra-
sound image as a GUI. The sub-display 122 may receive an
input of data to control the display of an image through the
control panel displayed as a GUL The ultrasound diagnosis
apparatus 100a or 1005 may control the display of the
ultrasound image on the main display 121 by using the input
control data.

[0062] Referring to FIG. 2B, the ultrasound diagnosis
apparatus 1005 may include a control panel 165. The control
panel 165 may include buttons, trackballs, jog switches, or
knobs, and may receive data to control the ultrasound
diagnosis apparatus 1005 from the user. For example, the
control panel 165 may include a time gain compensation
(TGC) button 171 and a freeze button 172. The TGC button
171 is to set a TGC value for each depth of an ultrasound
image. Also, when an input of the freeze button 172 is
detected during scanning an ultrasound image, the ultra-
sound diagnosis apparatus 1005 may keep displaying a
frame image at that time point.

[0063] The buttons, trackballs, jog switches, and knobs
included in the control panel 165 may be provided as a GUI
to the main display 121 or the sub-display 122.

[0064] Referring to FIG. 2C, the ultrasound diagnosis
apparatus 100c may be implemented as a portable ultra-
sound diagnosis apparatus. An example of the portable
ultrasound diagnosis apparatus may include, for example,
smart phones including probes and applications, laptop
computers, personal digital assistants (PDAs), or tablet PCs,
but an embodiment is not limited thereto.

[0065] The ultrasound diagnosis apparatus 100c may
include the probe 20 and a main body 40. The probe 20 may
be connected to one side of the main body 40 by wire or
wirelessly. The main body 40 may include a touch screen
145. The touch screen 145 may display an ultrasound image,
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various pieces of information processed by the ultrasound
diagnosis apparatus 100, and a GUI.

[0066] FIG. 3 is a block diagram of a configuration of an
ultrasound diagnosis apparatus 300 according to an embodi-
ment.

[0067] Referring to FIG. 3, the ultrasound diagnosis appa-
ratus 300 according to the present embodiment includes an
input interface 310, a processor 320, and a display 330.
According to an embodiment, the ultrasound diagnosis
apparatus 300 may include fewer components or further
include other components than those shown in FIG. 3. For
example, instead of including the input interface 310, the
ultrasound diagnosis apparatus 300 may receive a user input
from a separate device.

[0068] According to an embodiment, the processor 320
may acquire ultrasound data with respect to an object. The
object may be a living body including a fetus. In an
embodiment, the fetus refers to an individual from an early
stage of pregnancy to the moment of birth of an animal such
as a mammal.

[0069] A method whereby the processor 320 acquires
ultrasound data with respect to an object may be imple-
mented in various ways according to embodiments. For
example, the ultrasound diagnosis apparatus 300 may trans-
mit ultrasound waves to an object and detect echo signals via
the ultrasound transceiver 110 and the probe 20 described
with reference to FIG. 1.

[0070] The processor 320 may generate an ultrasound
image based on the acquired ultrasound data. The ultrasound
image generated by the processor 320 may take different
forms. For example, the ultrasound image may include at
least one of an amplitude (A) mode image, a brightness (B)
mode image, and a motion (M) mode image. According to
an embodiment, the processor 320 may process echo signals
to produce volume data and perform volume rendering on
the volume data to thereby generate a 3D ultrasound image.
Furthermore, the processor 320 may generate an elasticity
image by imaging deformation of the object due to pressure
and produce an ultrasound image such that various pieces of
additional information may be represented therein by using
text and graphics.

[0071] The processor 320 may also control the display 330
to display the generated ultrasound image. The display 330
may be provided as various forms of displays including a
liquid crystal display (LCD) and display information pro-
cessed by the processor 320. According to an embodiment,
the processor 320 may control the display 330 to further
display an interface for selecting position type information
on the display 330.

[0072] When an object to be measured by the ultrasound
diagnosis apparatus 300 is a fetus, it is critical for accurate
diagnosis to determine a position of an organ of a fetus in the
generated ultrasound image and an orientation in which the
organ is formed. The position and orientation of an organ
formed in the fetus are used as a basis for determining a
direction in which the fetus is currently oriented and whether
organs in the fetus are abnormally formed. By determining
the position and orientation of an organ in the fetus, it is
possible to diagnose the presence of physical abnormalities
in the fetus before birth.

[0073] Position type information is information indicating
types of positions where organs may be arranged in the fetus.
The types of positions included in the position type infor-
mation may be predetermined according to medical statis-
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tics. According to an embodiment, data related to the posi-
tion type information may be stored in the storage (150 of
FIG. 1) or be input via the input interface 310.

[0074] According to an embodiment, position type infor-
mation may be situs solitus or situs abnormality. Situs
abnormality may include one of situs inversus totalis, left
isomerism, right isomerism, situs inversus thoracalis, and
situs inversus abdominalis. The position type information
will be described in more detail with reference to FIGS. 5A
through 5F.

[0075] The position type information may be provided for
the entire body of the fetus based on arrangement of organs
throughout the entire body, or be provided for each part of
the body based on arrangement of organs in some parts of
the body. For example, the position type information may be
provided as a plurality of pieces of information respectively
including cardiac position information and abdominal organ
position information or as a single piece of information into
which the cardiac position information and the abdominal
organ position information are integrated.

[0076] According to an embodiment, the cardiac position
information may include one of levocardia, mesocardia,
dextrocardia, and ectopiacordis. The cardiac position infor-
mation will be described in more detail below with reference
to FIG. 6.

[0077] According to an embodiment, the abdominal organ
position information may include at least one of situs solitus
and heterotaxia. The abdominal organ position information
may include information about locations of lungs, liver, and
spleen. The abdominal organ position information will be
described in more detail below with reference to FIG. 7.
[0078] The interface for selecting position type informa-
tion provides various pieces of predesignated position type
information. Furthermore, the interface for selecting posi-
tion type information may provide a selection window for
selecting one or a plurality of pieces of position type
information among the various pieces of predesignated
position type information.

[0079] The processor 320 may control the input interface
310 to receive the selected position type information.
According to an embodiment, the input interface 310 may be
provided in the display 330. For example, a user may
directly touch the interface for selecting position type infor-
mation displayed on the display 330 to input the position
type information.

[0080] The processor 320 may determine positions of
organs in an ultrasound image, based on the input position
type information. By respectively predicting orientations
and positions of main organs based on the position type
information, the processor 320 may more easily determine
the positions of the organs. When a plurality of pieces of
position type information are input, the processor 320 may
determine positions of organs based on the plurality of
pieces of position type information and select the positions
of the organs with higher accuracy.

[0081] According to an embodiment, the processor 320
may determine left and right sides of a fetus based on the
input position type information and the determined positions
of the organs. Information about the left and right sides of
the fetus represents orientations of left and right halves of
the fetus. The left and right sides of the fetus may be
determined based on determined positions and orientations
of organs in the fetus. According to an embodiment, the left
and right sides of the fetus may be determined by using a
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determined position and orientation of a blood vessel as
main information. According to another embodiment, the
left and right sides of the fetus may be determined by using
a determined position and orientation of a cardiac axis as
main information. A method of determining left and right
sides of a fetus will be described in more detail below with
reference to FIGS. 8§A and 8B.

[0082] The processor 320 may respectively calculate
pieces of information about organs based on input position
type information and determined positions of the organs and
control the display 330 to respectively display the calculated
pieces of information together with an ultrasound image.
According to an embodiment, information about each organ
may include a name of the organ and a position and an
orientation thereof in an ultrasound image. The processor
320 may control the display 330 to display a name of each
organ at a position of the organ in an ultrasound image.
Furthermore, the processor 320 may control the display 330
to display an orientation of each organ at a corresponding
position in an ultrasound image in the form of an arrow.
However, a method of displaying information about organs
according to control by the processor 320 is not limited
thereto. For example, the processor 320 may control the
display 330 to display information about each organ by
displaying a marker at a corresponding position in an
ultrasound image or coloring the corresponding position.
[0083] In addition, the processor 320 may control the
display 330 to display data associated with the input position
type information, together with an ultrasound image. For
example, the processor 320 may control the display 330 to
display a name of the input position type information as a
text, together with an ultrasound image. Alternatively, the
processor 320 may control the display 330 to display an
image obtained by rendering a schematic image of the input
position type information, together with an ultrasound
image.

[0084] Furthermore, the processor 320 may control the
display 330 to display information about the determined left
and right sides of the fetus together with an ultrasound
image. For example, the processor 320 may control the
display 330 to display information about the left and right
sides of the fetus in the form of an arrow. However, a method
of displaying information about the left and right sides of a
fetus according to control by the processor 320 is not limited
to the above-described example. For exaniple, the processor
320 may control the display 330 to display information
about each organ by applying different colors to an area
where either the left or right half of the fetus is located in an
ultrasound image, or by showing the information about the
left and right sides of the fetus in the form of text.

[0085] The processor 320 may be formed as a hardware
unit which includes a memory storing at least one of
application data, an algorithm, and a program for controlling
the display 330 to display information about each organ,
which is calculated based on input position type informa-
tion, together with an ultrasound image, and a processor for
processing the application data, the algorithm, or the pro-
gram stored in the memory. For example, the processor 320
may consist of a processor including at least one of a central
processing unit (CPU), a microprocessor, and a graphics
processing unit. In this case, the memory and the processor
may be formed as a single chip, but are not limited thereto.
[0086] FIG. 4 is flowchart of a method of displaying an
ultrasound image according to an embodiment. The method
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of FIG. 4 is performed by an ultrasound diagnosis apparatus.
The ultrasound diagnosis apparatus receives position type
information from the outside and displays information about
an organ, which is calculated based on the received position
type information, together with an ultrasound image.
[0087] The ultrasound diagnosis apparatus acquires ultra-
sound data with respect to a fetus (S410). Detailed descrip-
tions of the method, performed by the ultrasound diagnosis
apparatus, of acquiring ultrasound data with respect to the
fetus that is an object are already provided above with
reference to FIG. 3.

[0088] The ultrasound diagnosis apparatus generates an
ultrasound image based on the ultrasound data and displays
the generated ultrasound image (S420). The ultrasound
image may be displayed in various formats including at least
one of an A mode, a B mode, and an M mode.

[0089] The ultrasound diagnosis apparatus receives posi-
tion type information (S430). The position type information
is information indicating types of positions where organs
may be arranged in the fetus. The position type information
may be provided for the entire body of the fetus based on
arrangement of organs across the entire body, or be provided
for each body part based on arrangement of organs in some
parts of the body. For example, the position type information
may be provided as a plurality of pieces of information
respectively including cardiac position information and
abdominal organ position information or as a single piece of
information into which the cardiac position information and
the abdominal organ position information are integrated.
[0090] According to an embodiment, the position type
information may be situs solitus or situs abnormality. Situs
abnormality may include one of situs inversus totalis, left
isomerism, right isomerism, situs inversus thoracalis, and
situs inversus abdominalis.

[0091] According to an embodiment, the cardiac position
information may include one of levocardia, mesocardia,
dextrocardia, and ectopiacordis. According to an embodi-
ment, the abdominal organ position information may include
at least one of situs solitus and heterotaxia. The abdominal
organ position information may include information about
locations of lungs, liver, and spleen.

[0092] The ultrasound diagnosis apparatus may display an
interface for selecting position type information, via which
a user inputs position type information. The interface for
selecting position type information provides various pieces
of predesignated position type information. According to an
embodiment, the various pieces of predesignated position
type information may be provided in a graphical form or as
a text. Furthermore, according to an embodiment, the inter-
face for selecting position type information may provide a
selection window for selecting one or a plurality of pieces of
position type information among the various pieces of
predesignated position type information.

[0093] The ultrasound diagnosis apparatus may include an
input interface for receiving a user input. The input interface
may include hardware components such as a key pad, a
mouse, a trackball, a touch pad, a touch screen, and a jog
switch, but is not limited thereto. The ultrasound diagnosis
apparatus may receive, via the input interface, selected
position type information from the outside. A way in which
the position type information is input may vary according to
a configuration of the input interface. For example, the user
may directly touch the interface for selecting position type
information displayed on a display to input the position type
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information. According to an embodiment, the selection
window may be implemented as an input form that allows
the user to enter a name of position type information.
[0094] The ultrasound diagnosis apparatus determines
positions of organs in an ultrasound image based on the
received position type information (S440). By respectively
predicting orientations and positions of main organs based
on the received position type information, the ultrasound
diagnosis apparatus may more easily determine the positions
of the organs. When a plurality of pieces of position type
information are input, the ultrasound diagnosis apparatus
may determine positions of organs based on the plurality of
pieces of position type information and select the positions
of the organs with higher accuracy.

[0095] According to an embodiment, the processor 320
may determine left and right sides of a fetus based on the
input position type information and the determined positions
of the organs. Information about the left and right sides of
the fetus represents orientations of left and right halves of
the fetus. The left and right sides of the fetus may be
determined based on determined positions and orientations
of organs. According to an embodiment, the left and right
sides of the fetus may be determined by using a determined
position and orientation of a spine as main information.
According to another embodiment, the left and right sides of
the fetus may be determined by using a determined position
and orientation of a cardiac axis as main information.
[0096] The ultrasound diagnosis apparatus displays,
together with the ultrasound image, information about the
organs based on the determined positions of the organs
(S450). According to an embodiment, information about
each organ may include a name of the organ and a position
and an orientation thereof in the ultrasound image. The
ultrasound diagnosis apparatus may display a name of each
organ at a position of the organ in the ultrasound image,
simultaneously with the ultrasound image. Furthermore, the
ultrasound diagnosis apparatus may display an orientation of
each organ at a corresponding position in the ultrasound
image in the form of an arrow. However, a method, per-
formed by the ultrasound diagnosis apparatus, of displaying
information about organs is not limited thereto. For
example, the ultrasound diagnosis apparatus may display
information about each organ by displaying a marker at a
corresponding position in the ultrasound image or coloring
the corresponding position.

[0097] Inaddition, the ultrasound diagnosis apparatus may
display data associated with the input position type infor-
mation, together with the ultrasound image. For example,
the ultrasound diagnosis apparatus may display a name of
the input position type information as a text, together with
the ultrasound image. Alternatively, the ultrasound diagnosis
apparatus may display an image obtained by schematizing
the input position type information, together with the ultra-
sound image.

[0098] Furthermore, the ultrasound diagnosis apparatus
may display information about the determined left and right
sides of the fetus together with the ultrasound image. For
example, the ultrasound diagnosis apparatus may display the
information about the left and right sides of the fetus in the
form of an arrow at a lower end of the ultrasound image.
However, a method, performed by the ultrasound diagnosis
apparatus, of displaying information about the left and right
sides of a fetus is not limited to the above-described
example. For example, the ultrasound diagnosis apparatus
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may display information about each organ by applying
different colors to an area where either the left or right half
of the fetus is located in an ultrasound image, or by showing
the information about the left and right sides of the fetus as
a text.

[0099] FIGS. 5A through 5F are diagrams for explaining
position type information according to an embodiment.
Referring to FIGS. 5A through SF, the position type infor-
mation may be situs solitus or situs abnormality. Situs
abnormality may include one of situs inversus totalis, left
isomerism, right isomerism, situs inversus thoracalis, and
situs inversus abdominalis. Although FIGS. 5A through S5F
each show that information about the heart, lungs, liver,
stomach, and spleen is included in position type information,
this is merely an example, and types of organs included in
the position type information are not limited thereto.
[0100] Situs solitus is a type of position in which all of the
thoracic and abdominal organs are arranged at normal
expected locations and correct orientations. On the other
hand, situs abnormality is a type of position in which some
or all of the thoracic or abdominal organs are arranged in
abnormal locations or orientations.

[0101] FIG. 5A is a diagram for explaining position type
information of a situs solitus. Since all organs are arranged
at expected locations in the situs solitus, it may be deter-
mined that a fetus with the situs solitus is developing
normally.

[0102] FIG. 5B is a diagram for explaining position type
information of situs inversus totalis. Situs inversus totalis is
a type of position characterized by anatomical arrangement
of all organs in a mirror-image of situs solitus. The situs
inversus totalis is a rare disease that is inherited in an
autosomal recessive manner, and it may not greatly
adversely affect daily life but may possibly cause various
digestive diseases.

[0103] FIGS. 5C and 5D are diagrams for respectively
explaining pieces of position type information that are situs
inversus thoracalis and situs inversus abdominalis. Situs
inversus thoracalis is a type of position in which arrange-
ment of abdominal organs is normal whereas arrangement of
thoracic organs is the mirror-image of situs solitus. On the
other hand, situs inversus abdominalis is a type of position
in which arrangement of thoracic organs is normal whereas
arrangement of abdominal organs is the mirror image of
situs solitus. Situs inversus including situs inversus thora-
calis and situs inversus abdominalis is a type of position in
which organs are arranged in a mirror-image of normal
arrangement regardless of their functions. Thus, to avoid
misdiagnosis and correctly diagnose a health condition of a
fetus, it is important to determine in advance whether the
inversion of position of organs occurs in the fetus.

[0104] FIGS. 5E and 5F are diagrams for respectively
explaining pieces of position type information that are left
isomerism and right isomerism. Isomerism is a type of
position characterized by arrangement in which organs on
opposite sides of the body do not have a completely identical
structure but are arranged in a symmetrical mirror image of
each other. The left isomerism is a condition in which the
right atrium is in a form of the left atrium having a small,
narrow atrial appendage, while the right isomerism is a
condition in which the left atrium is in a form of the right
atrium having a broad atrial appendage.

[0105] According to an embodiment, an ultrasound diag-
nosis apparatus may receive current position type informa-
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tion of an object among pieces of predesignated position
type information from the outside to more easily identify
positions and orientations of organs in an ultrasound image
and analyze information about the positions and orientations
thereof. In addition, the ultrasound diagnosis apparatus may
analyze the ultrasound image to autonomously select posi-
tion type information that is most appropriate among stored
pieces of position type information. In this case, the ultra-
sound diagnosis apparatus requires a large number of com-
putations but may achieve more user convenience, com-
pared to when receiving position type information from the
outside.

[0106] FIG. 6 is a diagram for explaining cardiac position
information according to an embodiment. Referring to FIG.
6, the cardiac position information may include levocardia,
mesocardia, or dextrocardia. However, this is merely an
example, and types of the cardiac position information are
not limited thereto. For example, the cardiac position infor-
mation may further include ectopiacordis.

[0107] According to an embodiment, the cardiac position
information is determined based on an orientation of a
cardiac apex. Levocardia is a type of cardiac position in
which the cardiac apex points to the left, and dextrocardia is
a type of cardiac position in which the cardiac apex points
to the right. Mesocardia is a type of cardiac position in which
the cardiac apex points to a midline of the thorax. In general,
when position type information of a fetus is situs solitus, the
cardiac apex points to the left, so the cardiac position
information of the fetus is levocardia. On the other hand, a
fetus with situs inversus totalis has a dextrocardia since the
cardiac apex points to the right.

[0108] FIG.7is a diagram for explaining abdominal organ
position (visceral situs) information according to an embodi-
ment. Referring to FIG. 7, the abdominal organ position
information may include one of situs solitus, situs inversus,
and situs ambiguous. However, this is merely an example,
and types of the abdominal organ position information are
not limited thereto. Furthermore, although FIG. 7 shows that
information about the liver, stomach, and spleen is included
in the abdominal organ position information, this is merely
an example, and types of organs included in the abdominal
organ position information are not limited thereto.

[0109] Situs solitus is a type of position in which all of the
abdominal organs are correctly arranged at expected loca-
tions. On the other hand, situs inversus is a type of position
characterized by an anatomical arrangement of the abdomi-
nal organs in a mirror-image of situs solitus. Situs ambigu-
ous is a type of position characterized by indeterminate
arrangement of organs, e. g., a condition in which some
organs are not centered correctly, are each divided into
several portions, or are absent altogether.

[0110] FIGS. 8A and 8B are diagrams for explaining
methods of determining left and right sides of a fetus,
according to embodiments. Information about the left and
right sides of the fetus represents orientations of left and
right halves of the fetus. The left and right sides of the fetus
may be determined based on determined positions and
orientations of organs in the fetus.

[0111] Referring to FIG. 84, according to an embodiment,
the left and right sides of the fetus may be determined by
using determined positions and orientations of blood vessels
as main information. FIG. 8A illustrates a method of deter-
mining the left and right sides of the fetus in an abdominal
view ultrasound image according to an embodiment. In the
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abdominal view ultrasound image, positions of an aorta, an
inferior vena cava (IVC), and a portal sinus may be identi-
fied, together with positions of other abdominal organs
including the liver, spleen, stomach, gallbladder, etc. The
ultrasound diagnosis apparatus may determine the left and
right sides of the fetus based on the identified positions of
the organs and input position type information and display
information about the left and right sides of the fetus defined
with respect to a central axis.

[0112] Referring to FIG. 8B, according to another embodi-
ment, the left and right sides of the fetus may be determined
by using a determined position and orientation of a cardiac
axis as main information. FIG. 8B illustrates a method of
determining the left and right sides of a fetus in a 4-chamber
view ultrasound image according to an embodiment. Posi-
tions of four chambers of the heart including left and right
atria LA and RA and left and right ventricles LV and RV and
an aorta Ao may be identified in the 4-chamber view
ultrasound image. The ultrasound diagnosis apparatus may
determine a cardiac axis and a cardiac apex based on the
positions of the four chambers of the heart. The ultrasound
diagnosis apparatus may also determine the left and right
sides of the fetus based on the determined cardiac axis and
cardiac apex and display information about the left and right
sides of the fetus defined with respect to a central axis.
[0113] FIGS. 9A through 9E are diagrams for explaining
methods of displaying organ information in an ultrasound
image, according to embodiments.

[0114] FIG. 9A illustrates an example in which a name of
selected position information and information about the left
and right sides of a fetus are displayed together with a
4-chamber view ultrasound image, according to an embodi-
ment. Referring to FIG. 9A, a name of situs solitus that is
selected position type information is displayed as a text at an
upper left end of the 4-chamber view ultrasound image, and
the information about the left and right sides of the fetus is
shown as a text according to determined orientations. How-
ever, this is merely an example, and a method of displaying
organ information according to an embodiment is not lim-
ited thereto.

[0115] FIG. 9B illustrates an example in which a name of
selected position information and information about the left
and right sides of a fetus are displayed together with a
4-chamber view ultrasound image, according to an embodi-
ment. Referring to FIG. 9B, a name of situs solitus that is
selected position type information is displayed in the form of
a text at an upper left end of the 4-chamber view ultrasound
image, and the information about the left and right sides of
the fetus is indicated by arrow axes according to determined
orientations. However, this is merely an example, and a
method of displaying organ information according to an
embodiment is not limited thereto.

[0116] FIG. 9C illustrates an example in which a name of
selected position information and information about the left
and right sides of a fetus are displayed together with a
4-chamber view ultrasound image, according to an embodi-
ment. Referring to FIG. 9C, a name of situs solitus that is
one from among pieces of selected position type information
is displayed as a text at an upper left end of the 4-chamber
view ultrasound image. Furthermore, cardiac position infor-
mation that is another piece of selected position type infor-
mation is displayed as a graphic image, together with the
information about the left and right sides of the fetus, at a
lower right end of the 4-chamber view ultrasound image. In
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this case, the cardiac position information is selected
because the 4-chamber view ultrasound image is used. When
an abdominal view ultrasound image is used instead,
abdominal organ position information may be displayed as
position type information. However, this is merely an
example, and a method of displaying organ information
according to an embodiment is not limited thereto.

[0117] FIG. 9D illustrates an example in which deter-
mined positions of organs may be displayed together with a
4-chamber view ultrasound image, according to an embodi-
ment. Referring to FIG. 9D, positions and orientations of
atria and ventricles of the heart are respectively determined,
and information about the determined positions is displayed
by applying different colors to their corresponding positions
in the 4-chamber view ultrasound image. However, this is
merely an example, and a method of displaying organ
information according to an embodiment is not limited
thereto.

[0118] FIG. 9E illustrates an example in which a name of
selected position information and information about the left
and right sides of a fetus are displayed together with a
4-chamber view ultrasound image, according to an embodi-
ment. Referring to FIG. 9E, a name of situs solitus that is one
from among pieces of selected position type information is
displayed as a text at an upper left end of the 4-chamber view
ultrasound image, and the information about the left and
right sides of the fetus is indicated by arrows according to
determined orientations. However, this is merely an
example, and a method of displaying organ information
according to an embodiment is not limited thereto.

[0119] Embodiments may be implemented through non-
transitory computer-readable recording media having
recorded thereon computer-executable instructions and data.
The instructions may be stored in the form of program
codes, and when executed by a processor, generate a pre-
determined program module to perform a specific operation.
Furthermore, when being executed by the processor, the
instructions may perform specific operations according to
the embodiments.

What is claimed is:

1. An ultrasound diagnosis apparatus comprising:

one or more processors configured to acquire ultrasound

image data with respect to a fetus and generate an
ultrasound image based on the ultrasound image data;

a display configured to display the ultrasound image; and

an input interface configured to receive position type

information,

wherein the one or more processors are further configured

to determine positions of organs in the ultrasound
image based on the position type information and
control the display to display information about the
organs together with the ultrasound image, based on the
determined positions.

2. The ultrasound diagnosis apparatus of claim 1, wherein
the position type information comprises position informa-
tion of a heart and position information of an abdomen.

3. The ultrasound diagnosis apparatus of claim 2, wherein
the input interface is further configured to receive one
position among levocardia, mesocardia, dextrocardia, and
ectopiacordis as the position information of the heart.

4. The ultrasound diagnosis apparatus of claim 3, wherein
the input interface is further configured to receive one
position of situs solitus and heterotaxia as the position
information of the abdomen.
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5. The ultrasound diagnosis apparatus of claim 2, wherein
the one or more processors are further configured to select
one of predesignated types of positions as the received
position type information, based on the position information
of the heart and the position information of the abdomen.

6. The ultrasound diagnosis apparatus of claim 1, wherein
the one or more processors are further configured to control,
based on the determined positions, the display to display one
of a name and an orientation of each of the organs at their
corresponding determined positions, together with the ultra-
sound image.

7. The ultrasound diagnosis apparatus of claim 6, wherein
the organs comprise lungs, a liver, and a spleen.

8. The ultrasound diagnosis apparatus of claim 1, wherein
the one or more processors are further configured to:

determine left and right sides of the fetus, based on the

determined positions and the received position type
information; and

control the display to display information about the deter-

mined left and right sides of the fetus together with the
ultrasound image.

9. The ultrasound diagnosis apparatus of claim 8, wherein
the one or more processors are further configured to control
the display to display, together with the ultrasound image,
the information about the left and right sides of the fetus in
a form of an arrow.

10. The ultrasound diagnosis apparatus of claim 1,
wherein the one or more processors are further configured to
control the display to display the position type information
together with the ultrasound image.

11. A method of displaying an ultrasound image, the
method comprising:

acquiring ultrasound image data with respect to a fetus;

generating an ultrasound image based on the ultrasound

image data and displaying the ultrasound image;
receiving position type information;

determining positions of organs in the ultrasound image,

based on the position type information; and
displaying information about the organs together with the
ultrasound image, based on the determined positions.

12. The method of claim 11, wherein the position type
information comprises information about a type of cardiac
position and information about a type of abdominal organ
position.

13. The method of claim 12, wherein the receiving of the
position type information comprises receiving the cardiac
position.

14. The method of claim 13, wherein the receiving of the
cardiac position comprises receiving one position among
levocardia, mesocardia, dextrocardia, and ectopiacordis.

15. The method of claim 13, wherein the receiving of the
position type information further comprises:

receiving the abdominal organ position; and

selecting one of predesignated types of positions as the

received position type information, based on the car-
diac position and the abdominal organ position.

16. The method of claim 11, wherein the position type
information is one of situs solitus and situs abnormality.

17. The method of claim 11, wherein the displaying of the
information about the organs together with the ultrasound
image based on the determined positions comprises display-
ing one of a name and an orientation of each of the organs
at their corresponding determined positions, together with
the ultrasound image.
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18. The method of claim 11, further comprising;

determining left and right sides of the fetus, based on the

determined positions and the received position type
information; and

displaying information about the determined left and right

sides of the fetus together with the ultrasound image.

19. The method of claim 18, wherein the displaying of the
information about the determined left and right sides of the
fetus comprises displaying, together with the ultrasound
image, the information about the determined left and right
sides of the fetus as a text.

20. A non-transitory computer-readable recording
medium having stored therein a computer program code
which, when read and executed by a processor, performs a
method of displaying an ultrasound image, the method
comptrising:

acquiring ultrasound image data with respect to a fetus;

generating an ultrasound image based on the ultrasound

image data and displaying the ultrasound image;
receiving position type information;

determining positions of organs in the ultrasound image,

based on the position type information; and
displaying information about the organs together with the
ultrasound image, based on the determined positions.
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