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(57) ABSTRACT

According to one embodiment, an internal storage unit stores
auxiliary diagnostic indication concerning each of examina-
tion items in association with a display position of the auxil-
iary diagnostic indication in a display area where an ultra-
sonic image is displayed. An image generation unit generates
an ultrasonic image concerning an examination item of a scan
target based on an echo signal from an ultrasonic probe. A
monitor has a display area. A display control unit controls the
monitor so as to display specific auxiliary diagnostic indica-
tion, of auxiliary diagnostic indication stored in the storage
unit, which is associated with an examination item of the scan
target, at a specific display position associated with the spe-
cific auxiliary diagnostic indication.
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ULTRASONIC DIAGNOSTIC APPARATUS,
ULTRASONIC IMAGE DISPLAY APPARATUS,
AND ULTRASONIC IMAGE DISPLAY
METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation Application of
PCT Application No. PCT/JP2012/073601, filed Sep. 14,
2012 and based upon and claiming the benefit of priority from
Japanese Patent Applications No. 2011-203832, filed Sep. 16,
2011; and No. 2012-200776, filed Sep. 12, 2012, the entire
contents of all of which are incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to
an ultrasonic diagnostic apparatus, ultrasonic image display
apparatus, and ultrasonic image display method.

BACKGROUND

[0003] Ultrasonic diagnostic apparatuses have been used,
as medical image diagnostic apparatuses which have merits
such as high operability and noninvasiveness (freedom from
exposure), for current medical procedures to examine various
biological tissues such as the heart, liver, kidneys, and mam-
mary glands.

[0004] An ultrasonic diagnostic apparatus transmits ultra-
sonic waves via an ultrasonic probe and receives ultrasonic
waves (reflected waves) reflected by an internal tissue of a
subject. The ultrasonic diagnostic apparatus generates ultra-
sonic images (B-mode images and Doppler images) repre-
senting the tissue structure and blood flow information inside
a subject based on echo signals from the ultrasonic probe as
still images or moving images in chronological order. Gen-
erated ultrasonic images are displayed on the monitor and
stored in storage media such as IC memories and magnetoop-
tical disks.

[0005] In ultrasonic image diagnosis, current and past
ultrasonic images concerning the same subject are performed
with comparative reading.

[0006] On comparative reading, a radiogram radiologist
such as a doctor needs to observe a current ultrasonic image as
a diagnosis target and a past ultrasonic image as a comparison
target. As an ultrasonic image as a comparison target, for
example, an ultrasonic image obtained by imaging the same
region such as the liver is used. The radiologist uses a body
mark as information to search past ultrasonic images for a
desired ultrasonic image. A body mark is a schematic view
showing the rough contact position and contact direction (in
other words, the scanning position and scanning direction) of
the ultrasonic probe relative to the subject. The body mark is
stored in association with an ultrasonic image.

[0007] When displaying a stored past ultrasonic image on
the monitor, the ultrasonic diagnostic apparatus also displays
the body mark associated with the ultrasonic image. When
searching for an ultrasonic image to be used for comparative
reading, the radiologist visually perceives the state of a dis-
played ultrasonic image by referring to the body mark.
[0008] Repeated examination is sometimes performed for
the same patient (for example, in an obstetrics and gynecol-
ogy department, the same examination is repeated in chrono-
logical order). Alternatively, different subjects are sometimes
examined by the same examination protocol. Itis necessary to
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repeatedly input and display auxiliary diagnosis information
(a character string, arrow, body mark, probe mark, and the
like), which has been displayed on a subject or in an exami-
nation in the past, at the same place.

[0009] It is an object of the embodiment to provide an
ultrasonic diagnostic apparatus, ultrasonic image display
apparatus, and ultrasonic image display method, which can
reduce the operation load in inputting auxiliary diagnosis
information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1isablock diagram showing the arrangement
of an ultrasonic diagnostic apparatus according to this
embodiment.

[0011] FIG. 2 is a flowchart showing an example of an
examination procedure by the ultrasonic diagnostic apparatus
according to this embodiment.

[0012] FIG.3A is aview showing an example of display of
diagnostic region indication candidates of the same patient in
an examination protocol according to this embodiment.
[0013] FIG. 3B is a view showing an example of display of
past diagnostic region indication candidates in an examina-
tion protocol according to this embodiment.

[0014] FIG. 4isaview showing an example of the details of
individual examinations in an examination protocol accord-
ing to this embodiment.

[0015] FIG. 5 is a view showing an example of display of
diagnostic region indication according to this embodiment.
[0016] FIG. 6A is a view showing an example of display in
which auxiliary diagnostic indication is superimposed on an
ultrasonic image according to this embodiment.

[0017] FIG. 6B is a view showing an example of display of
auxiliary diagnostic indication in FIG. 6A.

DETAILED DESCRIPTION

[0018] In general, according to one embodiment, an ultra-
sonic diagnostic apparatus includes a storage unit, generation
unit, a display unit, a control unit. The storage unit stores
auxiliary diagnostic indication concerning each of examina-
tion items in association with a display position of the auxil-
iary diagnostic indication in a display area where an ultra-
sonic image is displayed. The generation unit generates an
ultrasonic image concerning a scan target based on an echo
signal from an ultrasonic probe. The display unit has a display
area for an ultrasonic image. The control unit controls the
display unit so as to display specific auxiliary diagnostic
indication, of auxiliary diagnostic indication stored in the
storage unit, which is associated with an examination item of
the scan target at a specific display position associated with
the specific auxiliary diagnostic indication.

[0019] An ultrasonic diagnostic apparatus, ultrasonic
image display apparatus, and ultrasonic image display
method according to an embodiment will be described below
with reference to the accompanying drawing.

[0020] The arrangement of the ultrasonic diagnostic appa-
ratus according to this embodiment will be described first.
FIG. 1 is a block diagram for explaining the arrangement of
the ultrasonic diagnostic apparatus according to the embodi-
ment. As shown in FIG. 1, the ultrasonic diagnostic apparatus
according to the embodiment includes an ultrasonic probe 1,
amonitor (display device) 2, an input unit 3, and an apparatus
body 10.
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[0021] The ultrasonic probe 1 includes piezoelectric trans-
ducers. The piezoelectric transducers transmit ultrasonic
waves upon reception of driving signals from a transmission/
reception unit 11 in the apparatus body 10, receive ultrasonic
waves reflected by a subject P, and convert the received ultra-
sonic waves into an electrical signal. In addition, the ultra-
sonic probe 1 includes a matching layer provided in front of
the piezoelectric transducers and a backing member which
prevents ultrasonic waves from propagating backward from
the piezoelectric transducers.

[0022] When the ultrasonic probe 1 transmits ultrasonic
waves to the subject P, the transmitted ultrasonic waves are
sequentially reflected by a discontinuity surface of acoustic
impedance in an internal tissue of the subject P. The piezo-
electric transducers receive the reflected ultrasonic waves as
an echo signal. The amplitude of this echo signal depends on
an acoustic impedance difference on the discontinuity surface
by which ultrasonic waves are reflected. The echo signal
produced when ultrasonic waves are reflected by the surface
of a moving subject such as a moving blood flow or the
cardiac wall is subjected to a frequency shift depending on
velocity components in the ultrasonic transmission direction
of the moving body due to the Doppler effect.

[0023] The ultrasonic probe 1 according to this embodi-
ment may use a two-dimensional scanning scheme and a
three-dimensional scanning scheme. In the two-dimensional
scanning scheme, the ultrasonic probe 1 incorporates piezo-
electric transducers arrayed one-dimensionally and scans a
two-dimensional scan plane with an array of piezoelectric
transducers. Alternatively, in the two-dimensional scanning
scheme, the ultrasonic probe 1 may incorporate piezoelectric
transducers arrayed two-dimensionally and scan a two-di-
mensional scan plane by using a two-dimensional array of
piezoelectric transducers. In the three-dimensional scanning
scheme according to this embodiment, the ultrasonic probe 1
can use either a mechanical scanning scheme or an electronic
scanning scheme. In the mechanical scanning scheme, the
ultrasonic probe 1 scans a three-dimensional region by
mechanically swinging an array of piezoelectric transducers.
In the electronic scanning scheme, the ultrasonic probe 1
scans a three-dimensional region with a two-dimensional
array of piezoelectric transducers.

[0024] The input unit 3 includes input devices such as a
mouse, keyboard, buttons, panel switches, touch command
screen, foot switches, and trackball. The input unit 3 accepts
various setting requests from the operator of the ultrasonic
diagnostic apparatus via input devices and transfers the
accepted various setting requests to the apparatus body 10.
For example, the input unit 3 accepts an image save request or
the like from the operator. The input unit 3 also accepts the
input of auxiliary diagnostic indication, as information asso-
ciated with this embodiment, which is associated with an
ultrasonic image. Note that auxiliary diagnostic indication
will be described in detail later.

[0025] The monitor 2 can display a GUI (Graphical User
Interface) with which the operator inputs various kinds of
setting requests using the input unit 3. The monitor 2 displays
the ultrasonic images generated by the apparatus body 10 and
auxiliary diagnostic indication. For example, the monitor 2
displays auxiliary diagnostic indication stored in an internal
storage unit 17 (to be described later) or an external storage
device in accordance with a request from the operator under
the control of an auxiliary diagnostic indication control unit
164.
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[0026] The apparatus body 10 functions as the main unit of
the ultrasonic diagnostic apparatus. As shown in FIG. 1, the
apparatus body 10 includes the transmission/reception unit
11, a B-mode processing unit 12, a Doppler processing unit
13, image generation unit 14, image memory 15, control unit
16, and internal storage unit 17.

[0027] The transmission/reception unit 11 supplies driving
signals to the ultrasonic probe 1. More specifically, the trans-
mission/reception unit 11 includes a trigger generation cir-
cuit, delay circuit, and pulser circuit (none of which are
shown) for transmission processing. The pulser circuit
repeatedly generates rate pulses for the formation of trans-
mission ultrasonic waves at a predetermined rate frequency fr
Hz (period: 1/fr sec). The delay circuit gives each rate pulse a
delay time corresponding to a transmission direction and a
transmission focal position for each channel. The trigger gen-
eration circuit applies a driving signal to the ultrasonic probe
2 at the timing based on this rate pulse. Upon application of a
driving signal, the ultrasonic probe 2 transmits an ultrasonic
transmission beam in a transmission direction at a transmis-
sion focal position in accordance with a delay time. In other
words, the delay circuit arbitrarily adjusts a transmission
direction from a piezoelectric transducer surface by changing
the delay time to be given to each rate pulse.

[0028] In addition, the transmission/reception unit 11 gen-
erates beam data by performing various types of processing
for the echo signal received by the ultrasonic probe 1. More
specifically, the transmission/reception unit 11 includes an
amplifier circuit, A/D converter, and adder (none of which are
shown) for reception processing. The amplifier circuit ampli-
fies an echo signal from the ultrasonic probe 2 for each chan-
nel. The A/D converter performs A/D conversion for the
amplified echo signal. The adder gives each digital echo
signal a delay time necessary to determine the beam direction
of an ultrasonic reception beam for each reception focal posi-
tion, and adds the echo signals given the delay times. Per-
forming this delay addition will enhance each reflection com-
ponent from a direction corresponding to the reception
directivity of the echo signal, thereby generating beam data
corresponding to the ultrasonic reception beam.

[0029] In this manner, the transmission/reception unit 11
controls the transmission directivity and the reception direc-
tivity in ultrasonic transmission/reception. Note that the
transmission/reception unit 11 has a function capable of
instantaneously changing delay information, transmission
frequency, transmission driving voltage, the number of piezo-
electric transducers included in the aperture, and the like
under the control of the control unit 16 (to be described later).
The transmission/reception unit 11 can also transmit and
receive different waveforms for each frame or rate.

[0030] The B-mode processing unit 12 performs logarith-
mic amplification, envelope detection processing, and the like
for beam data from the transmission/reception unit 11 to
generate B-mode data whose signal intensity is expressed by
a brightness level.

[0031] The Doppler processing unit 13 performs frequency
analysis for beam data from the transmission/reception unit
11 to extract a blood flow, tissue, contrast medium echo
component due to the Doppler effect, thereby generating
Doppler data which expresses moving body information such
as an average velocity, variance, or power in color.

[0032] The image generation unit 14 generates a B-mode
image expressing the intensity of a reflected wave by bright-
ness in real time based on B-mode data from the B-mode
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processing unit 12, and generates a Doppler image expressing
moving body information by color in real time based on
Doppler data from the Doppler processing unit 13. As a
Doppler image, the image generation unit 14 can generate, for
example, an average velocity image, variance image, or
power image. B-mode images and Doppler images will be
collectively referred to as ultrasonic images hereinafter.
[0033] The image memory 15 is a memory which stores
ultrasonic images from the image generation unit 14. The
image memory 15 may be one or both of another storage
device connected via a network (not shown) and the above
memory.

[0034] The internal storage unit 17 stores various types of
data such as control programs for performing ultrasonic
transmission/reception, image processing, and display pro-
cessing, diagnostic information, and examination protocols.
The internal storage unit 17 is also used to archive images
stored in the image memory 15, as needed. Note that the data
stored in the internal storage unit 17 can be transferred to an
external peripheral apparatus via an interface circuit (not
shown).

[0035] The internal storage unit 17 stores, for each of
examination items, auxiliary diagnostic indication in associa-
tion with the display position of the auxiliary diagnostic indi-
cation in the display area where an ultrasonic image is dis-
played. Auxiliary diagnostic indication is display information
to be added to an ultrasonic image by the operator via the
input unit 3 at the time of observation of the ultrasonic image.
More specifically, display information to be actually dis-
played as auxiliary diagnostic indication includes at least one
of a mark, graphic pattern, character, and symbol. Marks
include, for example, a body mark and a probe mark. A body
mark or a probe mark is a schematic view showing the rough
contact position and contact direction of the ultrasonic probe
relative to the subject at the time of ultrasonic scanning.
Alternatively, auxiliary diagnostic indication may be a char-
acter string, graphic pattern, or symbol which indicates an
examination time, a scan region, or the position of a scan
region. A character string, graphic pattern, or symbol indicat-
ing the position of a scan region will be referred to as obser-
vation location indication. In addition, as auxiliary diagnostic
indication, it is possible to use a character string, mark, or
graphic pattern representing a measurement result. Note that
auxiliary diagnostic indication may be an arbitrary character
string, arrow, or the like input by the operator using the
keyboard or the like. An examination item includes at least
one of a scan region, imaging mode, and display condition.
Scan regions used for examination items include all observa-
tion targets for ultrasonic examinations such as the heart,
liver, stomach, lower abdomen, neck region, and fetus. As
imaging modes used for examination items, there are known
a B mode, Doppler mode, elastography mode, shear wave
elastography mode, and WMT (wall motion tracking) mode.
Display conditions used for examination items include a
visual field depth (depth) and a gain. The internal storage unit
17 may store auxiliary diagnostic indication in association
with patient information, operator information, examination
dates, and the like. Patient information and operator informa-
tion include names and IDs. The display position of auxiliary
diagnostic indication in the display area where an ultrasonic
image is displayed is specifically the display coordinates of
the auxiliary diagnostic indication on the ultrasonic image.
[0036] Note that auxiliary diagnostic indication may be
registered as default information in advance or may be newly
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registered by the operator via the input unit 3. The internal
storage unit 17 may also store the auxiliary diagnostic indi-
cation received from an external apparatus via a network, and
may further temporarily store the auxiliary diagnostic indi-
cation extracted from a past ultrasonic image of the subject
which is to receive an examination. The internal storage unit
17 also stores auxiliary diagnostic indication corresponding
to an examination protocol in the same manner.

[0037] An examination protocol indicates a series of
examination including scanning on one or a plurality of scan
regions. This examination protocol can be rephrased as an
examination procedure. Examination protocols include, for
example, heart screening, upper abdomen screening, and
blood vessel screening. Heart screening is a series of exami-
nation including examination items such as a left sternal
border long axis examination, left sternal border short axis
examination, apical long axis examination, and apical four-
chamber view examination. In a left sternal border long axis
examination, for example, the operator makes the ultrasonic
probe 1 approach the following regions from the third and
fourth intercostal space at the left sternal border to observe
them: the positions and wall motions of the aorta (AO), left
atrium (LA), and left ventricle (LV) and the states of the
anterior mitral leaflet (AML) of the mitral valve (MV), pos-
terior mitral leaflet (PML), and aortic valve (AV). When per-
forming a left sternal border short axis examination, the
operator, for example, rotates the ultrasonic probe 1 clock-
wise through 90° from a left sternal border long axis view. An
apical long axis examination is used to diagnose anteroseptal
and posterior wall ischemic diseases with a left ventricular
long axis view including the cardiac apex which cannot be
approached by a left sternal border long axis view. This
examination is also suitable for the observation of a left ven-
tricular inflow waveform and a stricture region blood flow by
using the Doppler method. In an apical four-chamber view
examination, the operator observes the motions of the septum
and side wall, mitral valve, and tricuspid valve by simulta-
neously visualizing the left and right cardiac chambers with
the tomographic image obtained by rotating the ultrasonic
probe 1 clockwise through 90° from the apical long axis view.
Using such an examination protocol will generate ultrasonic
images concerning the respective examination items.

[0038] An examination corresponding to each examination
item included in an examination protocol will be referred to as
an individual examination hereafter. In this individual exami-
nation, scanning a target scan region will generate an ultra-
sonic image concerning the target scan region.

[0039] Individual examinations included in an examination
protocol will be described in a predetermined order. Auxiliary
diagnostic indication is associated with each individual
examination.

[0040] The control unit 16 controls each unit of the ultra-
sonic diagnostic apparatus. More specifically, the control unit
16 controls ultrasonic image generation processing by con-
trolling the transmission/reception unit 11, the B-mode pro-
cessing unit 12, the Doppler processing unit 13, and the image
generation unit 14 based on various setting requests input
from the operator via the input unit 3 and various control
programs read from the internal storage unit 17.

[0041] As shown in FIG. 1, the control unit 16 includes a
display control unit 16a and the auxiliary diagnostic indica-
tion control unit 1654. The display control unit 16a controls the
monitor 2 to display various kinds of information in the
display area provided on the monitor 2. For example, the
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display control unit 16a displays the ultrasonic image gener-
ated by the image generation unit 14 on the monitor 2 in real
time. The display control unit 16a reads out an ultrasonic
image stored in the image memory 15 or the internal storage
unit 17 and displays the readout ultrasonic image on the
monitor 2.

[0042] For example, the display control unit 164 reads out,
from the internal storage unit 17, an ultrasonic image selected
by the operator from the ultrasonic images stored in the inter-
nal storage unit 17, and displays the selected ultrasonic image
on the monitor 2 upon acceptance of a request to display the
selected ultrasonic image, which is issued via the input unit 3.
[0043] Requests to display ultrasonic images include, for
example, a request to sequentially display the ultrasonic
images generated by the image generation unit 14 and stored
in the image memory 15 or the internal storage unit 17 and a
request to display an ultrasonic image selected from the ultra-
sonic images generated in the past by the image generation
unit 14 and stored in the internal storage unit 17 or an external
storage device, in order to display ultrasonic images concern-
ing internal tissue of the subject during scanning in real time.
[0044] The display control unit 164 also controls the moni-
tor 2 so as to display specific auxiliary diagnostic indication,
of the auxiliary diagnostic indication stored in the internal
storage unit 17, which is associated with an examination item
of a scan target, at a specific display position associated with
the specific auxiliary diagnostic indication in accordance
with an instruction from the auxiliary diagnostic indication
control unit 165. The display timing of auxiliary diagnostic
indication associated with an examination item of a scan
target may be before or during the display of the ultrasonic
image concerning the examination item of the scan target. If
the display timing is during the display of the ultrasonic
image concerning the examination item of the scan target, the
auxiliary diagnostic indication is superimposed and dis-
played on the ultrasonic image concerning the examination
item of the scan target. If the display timing is before the
display of the ultrasonic image concerning the examination
item of the scan target, the auxiliary diagnostic indication is
displayed singly. The operator selects an examination item of
a scan target via, for example, the input unit 3. When the
apparatus executes an examination protocol, the auxiliary
diagnostic indication control unit 16 automatically selects an
examination item from individual examinations included in
the examination protocol in accordance with an examination
order. In this case, the display control unit 16a preferably
displays auxiliary diagnostic indication before the execution
of the individual examination.

[0045] If auxiliary diagnostic indication is associated with
an ultrasonic image, the display control unit 16a displays the
auxiliary diagnostic indication together with the ultrasonic
image or displays only the ultrasonic image upon removing
the auxiliary diagnostic indication from the display area
under the control of the auxiliary diagnostic indication con-
trol unit 165.

[0046] When the operator selects an examination protocol
and inputs an examination start instruction via the input unit
3, the display control unit 16a displays only the auxiliary
diagnostic indication associated with the individual examina-
tion in advance on the monitor 2 in accordance with the order
of the individual examinations.

[0047] More specifically, the display control unit 16a dis-
plays the same past examination protocol as that for the
subject to be examined or thumbnails or a list of the same past
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examination protocols as those for other subjects. Alterna-
tively, the display control unit 16a displays the examination
protocol registered in advance in the internal storage unit 17
oran external storage device (not shown) on a network. When
the apparatus is to perform an examination in accordance with
an invoked examination protocol, the auxiliary diagnostic
indication control unit 165 instructs the display control unit
16a to display observation location indication concerning a
scan region in the first individual examination on the monitor
2

[0048] The auxiliary diagnostic indication control unit 1654
issues, to the display control unit 16a, an instruction to dis-
play auxiliary diagnostic indication stored in the internal
storage unit 17 or an external storage device, together with an
ultrasonic image. More specifically, the auxiliary diagnostic
indication control unit 165 instructs the display control unit
16a to display auxiliary diagnostic indication, of the auxiliary
diagnostic indication added to the ultrasonic image, which is
designated via the input unit 3, on the monitor 2. For example,
the auxiliary diagnostic indication control unit 165 issues an
instruction to display only observation location indication,
only a marker indicating a tumor or a region of interest, or
only the character string input by the operator or select and
display a combination of them. The auxiliary diagnostic indi-
cation control unit 165 also reads out the display position
associated with auxiliary diagnostic indication and instructs
the display control unit 164 so as to display the information on
the monitor actually used for diagnosis in conformity with the
image size.

[0049] An example of the operation of the ultrasonic diag-
nostic apparatus according to this embodiment will be
described next with reference to FIGS. 1, 2, 3A, 3B, 4, 5, 6A,
and 6B. FIG. 2 is a flowchart showing an example of a pro-
cedure for the operation of the ultrasonic diagnostic apparatus
according to this embodiment, which is performed under the
control of the control unit 16. FIG. 3A shows an example of
display of auxiliary diagnostic indication candidates of the
same patient in an examination protocol according to the
embodiment. FIG. 3B shows an example of display of past
auxiliary diagnostic indication candidates in the examination
protocol according to the embodiment. FIG. 4 shows an
example of the details of individual examinations in the
examination protocol according to the embodiment. FIG. 5
shows an example of display of auxiliary diagnostic indica-
tion according to the embodiment. FIG. 6 A shows an example
of display in which auxiliary diagnostic indication is super-
imposed on an ultrasonic image according to this embodi-
ment. FIG. 6B is a view showing an example of display of
auxiliary diagnostic indication in FIG. 6A. Note that the
following will exemplify a case in which the operator of the
ultrasonic diagnostic apparatus has selected one examination
protocol from examination protocols for the same examina-
tion (e.g., heart screening).

[0050] Assuming that auxiliary diagnostic indication is
observation location indication, the following description
will exemplify a case in which the observation location indi-
cation is displayed on the monitor 2. Auxiliary diagnostic
indication of a display target may be selected in advance by
the operator via the input unit 3 or may be changed after the
start of scanning. For example, it is possible to switch
between displaying and not displaying auxiliary diagnostic
indication by turning on and off the corresponding check box.
Displaying necessary auxiliary diagnostic indication in a lim-
ited way in this manner will improve readability on the screen
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and facilitate an examination process. In addition, as shown in
FIG. 6B, the display control unit 16a can also display notes of
previous findings to allow the operator to intensively check a
region of interest in the current scanning. For example, as
shown in FIG. 6B, the display control unit 16a displays a
frame border or the like enclosing notes of findings or aregion
of interest. If notes of findings interfere with the observation
of an ultrasonic image or the like, the operator can erase the
notes from the display area.

[0051] Inthis embodiment, as shown in FIG. 2, the display
control unit 16a displays at least one of examination protocols
on the monitor 2 in accordance with examination information
such as a patient ID and an examination type input in advance
via a network or input via the input unit 3. The operator selects
a protocol to be actually used for the execution of an exami-
nation from the examination protocols displayed on the moni-
tor 2 via the input unit 3 (step S101). Note that if one exami-
nation protocol is displayed, the examination protocol may be
selected by the operator via the input unit 3 or may not be
selected. If the examination protocol is not selected, the con-
trol unit 16 automatically starts an examination. Alterna-
tively, as shown in FIG. 4, the display control unit 16a may
display a list of selected examination protocols and rearrange
examination items. The rearranged examination protocols are
stored in the internal storage unit 17 or an external storage
device.

[0052] When the apparatus starts an examination according
to the set examination protocol (step S102), the auxiliary
diagnostic indication control unit 165 checks whether the
same past observation location indication as that in the same
examination protocol as that for the same patient is recorded
in the internal storage unit 17 or an external storage device
(step S103). If there is the same past observation location
indication as that in the same examination protocol, the dis-
play control unit 16a displays a list of identifiers of these
observation location indications as shown in, for example,
FIG. 3A. Note that the display control unit 16a may display
thumbnails like display models as observation location indi-
cation instead of identifier. If there are observation location
indications, the display control unit 16a may display obser-
vation location indications in a candidate order complying
with a predetermined condition, as shown in FIG. 3A. In the
case shown in FIG. 3A, observation location indication
whose examination date is nearest to the current examination
is displayed as the first candidate. In other words, observation
location indications are displayed from the latest ones. How-
ever, observation location indications may be displayed from
the oldest ones. It is also possible to decide the order of
candidates depending on whether there are notes of findings.
In this case, the display control unit 16a may display obser-
vation location indication with which notes of findings are
associated preferentially over other observation location indi-
cation in terms of the order of candidates. Note that it is
preferable to allow the operator to select a candidate order
rule by using the input unit 3.

[0053] The display control unit 16a displays the selected
observation location indication on the monitor 2 (step S104).
Note that the display control unit 16a may initially display
observation location indication together with an associated
ultrasonic image, as shown in FIG. 5. In this case, the display
control unit 16a may automatically erase only the ultrasonic
image from the display area on the monitor 2 after the lapse of
a predetermined period of time since the display time of the
ultrasonic image and the observation location indication. In
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this case, the display control unit 164 displays the observation
location indication in the display area. Note that the ultrasonic
image may be erased from the display area upon input of an
instruction by the operator via the input unit 3 instead of being
automatically erased after the lapse of a predetermined period
oftime in the above manner. The display control unit 16a may
initially display only the observation location indication
instead of initially displaying the observation location indi-
cation and the ultrasonic image. Alternatively, as shown in
FIG. 5, the display control unit 16a may display auxiliary
diagnostic indication representing a general term (e.g., Apical
four-chamber view) of an image to be acquired, together with
observation location indication. Note that these indications
may be stored in advance together with ultrasonic images.
[0054] If the magnification of diagnostic region indication
as a display target differs from the display magnification of an
ultrasonic image to be acquired, the display control unit 16a
can display auxiliary diagnostic indication of a display target
at the same anatomical region in accordance with the display
position (coordinates) associated with the auxiliary diagnos-
tic indication.

[0055] If there are observation location indications corre-
sponding to a different examination order of the same indi-
vidual examinations, the display control unit 16a may display
the observation location indication upon rearranging the
observation order of the individual examinations in the cur-
rent examination protocol.

[0056] Ifthere is no same past observation location indica-
tion as that of the same patient in step S103, the display
control unit 16a checks whether the internal storage unit 17 or
an external storage device stores observation location indica-
tion based on the same examination protocol on other patients
(step S105). If there is no observation location indication
based on the same examination protocol on other patients, the
display control unit 16a displays default observation location
indication stored in the internal storage unit 17 or an external
storage device on the monitor 2 (step S107).

[0057] The display control unit 164 may initially display
observation location indication together with an associated
ultrasonic image, as shown in FIG. 5. In this case, the display
control unit 164 may automatically erase only the ultrasonic
image from the display area on the monitor 2 after the lapse of
a predetermined period of time since the display time of the
ultrasonic image and the observation location indication. In
this case, the display control unit 164 displays the observation
location indication in the display area. Note that the ultrasonic
image may be erased from the display area upon input of an
instruction by the operator via the input unit 3 instead of being
automatically erased after the lapse of a predetermined period
oftime in the above manner. The display control unit 16a may
initially display only the observation location indication
instead of initially displaying the observation location indi-
cation and the ultrasonic image.

[0058] Note that the internal storage unit 17 stores default
observation location indications in association with the
respective examination items. In this case, the auxiliary diag-
nostic indication control unit 165 selects optimal default
observation location indication from default observation
location indications in accordance with the physical informa-
tion of a subject. The physical information includes, for
example, the physique, age, and sex of the subject. The inter-
nal storage unit 17 stores the physical information in associa-
tion with default observation location indication. For
example, the auxiliary diagnostic indication control unit 165
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selects observation location indication associated with the
same physical information as that of the subject from default
observation location indications. The display control unit 16a
displays the selected default observation location indication
on the monitor 2. Displaying the optimal observation location
indication for the physical information of the subject allows
the operator to easily adjust the contact position, contact
direction, and the like of the ultrasonic probe 1 at the time of
scanning.

[0059] If observation location indications of different
patients concerning the same examination protocol are
stored, for example, the display control unit 16a displays the
observation location indications of the different patients, as
shown in FIG. 3B.

[0060] The display control unit 16a displays the observa-
tion location indications of other patients concerning the
same examination protocol on the monitor 2 (step S106).
Note that the display control unit 16a may initially display
observation location indication together with an associated
ultrasonic image, as shown in FIG. 5. In this case, the display
control unit 16a may automatically erase only the ultrasonic
image from the display area of the monitor 2 after the lapse of
a predetermined period of time since the display time of the
ultrasonic image and the observation location indication. In
this case, the observation location indication is displayed in
the display area. Note that the ultrasonic image may be erased
from the display area upon input of an instruction by the
operator via the input unit 3 instead of being automatically
erased after the lapse of a predetermined period of time in the
above manner. The display control unit 16a may initially
display only the observation location indication instead of
initially displaying the observation location indication and
the ultrasonic image.

[0061] When the observation location indication is dis-
played (step S04, S106, or S107), the transmission/reception
unit 11 scans the scan region (step S108). The image genera-
tion unit 14 generates an ultrasonic image based on echo
signals from the ultrasonic probe. Observation location indi-
cation is displayed for each individual examination before an
ultrasonic image in accordance with an instruction from the
operator via the input unit 3. Thereafter, an ultrasonic image
concerning the individual examination is acquired and dis-
played. Displaying the observation location indication before
scanning allows the operator to easily perceive the angle and
place of the ultrasonic probe 1 at which it comes into contact
with the subject. This can prevent the operator from scanning
a wrong portion or leaving unscanned portions. When scan-
ning in all the individual examinations is complete, the con-
trol unit 16 terminates the examination (step S109).

[0062] When superimposing and displaying observation
location indication on an ultrasonic image, the apparatus may
display the observation location indication at an anatomically
inappropriate position. In this case, the display control unit
164 may change the display position of the observation loca-
tion indication or add new observation location indication to
the ultrasonic image in accordance with an instruction from
the operator via the input unit 3. In addition, the apparatus
may store auxiliary diagnostic indication and an ultrasonic
image in different layers in the internal storage unit 17. In this
case, the display control unit 16a can display the auxiliary
diagnostic indication and the ultrasonic image separately on
the monitor 2. For example, the display control unit 16a can
display only the auxiliary diagnostic indication on the moni-
tor 2.
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[0063] For example, as shown in FIG. 6A, the display con-
trol unit 16a may superimpose the respective auxiliary diag-
nostic indications such as a frame border enclosing a region of
interest, arrow, and comment on an ultrasonic image. Alter-
natively, as shown in FIG. 6B, the display control unit 16a
may display only auxiliary diagnostic indication. Note that
the respective auxiliary diagnostic indication such as a frame
border enclosing a region of interest, arrow, and comment are
stored in different layers in the internal storage unit 17. The
auxiliary diagnostic indication control unit 165 can sepa-
rately switch between displaying and not displaying each
auxiliary diagnostic indication in accordance with an instruc-
tion from the operator via the input unit 3. This allows the
operator to selectively display only truly necessary informa-
tion, and hence can further improve the examination effi-
ciency.

[0064] As described above, the ultrasonic diagnostic appa-
ratus according to this embodiment includes the internal stor-
age unit 17, the image generation unit 14, the monitor 2, and
the display control unit 16a. The internal storage unit 17
stores auxiliary diagnostic indication concerning each of
examination items in association with the display position of
each auxiliary diagnostic indication in the display area. The
image generation unit 14 generates an ultrasonic image con-
cerning an examination item of a scan target based on an echo
signal from the ultrasonic probe 1. The monitor 2 has a dis-
play area. The display control unit 16a controls the monitor 2
so as to display auxiliary diagnostic indication, of the auxil-
iary diagnostic indication stored in the internal storage unit
17, which is associated with an examination item of a scan
target at a specific display position, in the display area of the
monitor 2, which is associated with specific auxiliary diag-
nostic indication.

[0065] With this arrangement, the ultrasonic diagnostic
apparatus according to this embodiment can reuse preregis-
tered auxiliary diagnostic indication for the current examina-
tion. The ultrasonic diagnostic apparatus according to this
embodiment can display the auxiliary diagnostic indication
registered in advance concerning the examination item on the
monitor 2 before display of an ultrasonic image concerning
the examination item of the scan target. The operator there-
fore need not add any auxiliary diagnostic indication to an
ultrasonic image for each examination from the beginning.
This can save the trouble of inputting auxiliary diagnostic
indication. When performing examinations on examination
items, the ultrasonic diagnostic apparatus according to this
embodiment displays preregistered auxiliary diagnostic indi-
cation on the monitor 2 before display of an ultrasonic con-
cerning each examination item. This makes it easy for the
operator to visually recognize the examination order of
examination items, and makes it difficult for examination
omissions to occur.

[0066] In addition, according to this embodiment, display-
ing auxiliary diagnostic indication of an ultrasonic image
concerning examination items allows the operator to perform
an examination while perceiving the position of previous
findings, and hence can shorten the time.

[0067] According to this embodiment, it is possible to
reduce the operation load in inputting auxiliary diagnostic
indication.

[0068] Note that the above description has exemplified the
ultrasonic diagnostic apparatus as this embodiment. How-
ever, an apparatus which implements the embodiment is not
limited to an ultrasonic diagnostic apparatus. For example,
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the apparatus body 10 in FIG. 1 may be an ultrasonic image
display apparatus such as a workstation separate from an
ultrasonic diagnostic apparatus. This ultrasonic image dis-
play apparatus is connected to, for example, an ultrasonic
diagnostic apparatus via a network, and hence can receive the
ultrasonic images generated by the ultrasonic diagnostic
apparatus via the network. This allows the ultrasonic image
display apparatus according to this embodiment to perform
the same processing as that performed by the ultrasonic diag-
nostic apparatus according to the embodiment described
above.

[0069] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.

What is claimed is:
1. An ultrasonic diagnostic apparatus comprising:

a storage unit configured to store auxiliary diagnostic indi-
cation concerning each of examination items in associa-
tion with a display position of the auxiliary diagnostic
indication in a display area where an ultrasonic image is
displayed;

a generation unit configured to generate an ultrasonic
image concerning a scan target based on an echo signal
from an ultrasonic probe;

a display unit configured to have a display area for an
ultrasonic image; and

a control unit configured to control the display unit so as to
display specific auxiliary diagnostic indication, of aux-
iliary diagnostic indication stored in the storage unit,
which is associated with an examination item of the scan
target at a specific display position associated with the
specific auxiliary diagnostic indication.

2. The ultrasonic diagnostic apparatus of claim 1, wherein
the control unit displays the specific auxiliary diagnostic indi-
cation at the specific display position before display of the
generated ultrasonic image.

3. The ultrasonic diagnostic apparatus of claim 1, wherein
the display unit displays the generated ultrasonic image in the
display area in real time, and

the control unit superimposes the specific auxiliary diag-
nostic indication on the generated ultrasonic image.

4. The ultrasonic diagnostic apparatus of claim 1, wherein
an examination item of the scan target includes sub-exami-
nation items included in an examination protocol, and

the control unit controls the display unit so as to display the
specific auxiliary diagnostic indication associated with
each of the sub-examination items at a display position
associated with the specific auxiliary diagnostic indica-
tion in an order corresponding to an examination order
of the sub-examination items.

5. The ultrasonic diagnostic apparatus of claim 1, wherein
the examination item includes at least one of a scan region, an
imaging mode, and a display condition.
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6. The ultrasonic diagnostic apparatus of claim 1, wherein
the storage unit stores the auxiliary diagnostic indication in
association with at least one of operator information and
patient information.

7. The ultrasonic diagnostic apparatus of claim 1, wherein
the auxiliary diagnostic indication includes at least one of a
mark, a graphic pattern, a character, and a symbol.

8. The ultrasonic diagnostic apparatus of claim 1, wherein
the specific auxiliary diagnostic indication includes auxiliary
diagnostic indications, and

the control unit displays the auxiliary diagnostic indication
based on at least one of a physique, age, and sex of a
subject.

9. The ultrasonic diagnostic apparatus of claim 1, further
comprising a selection unit configured to automatically select
an examination item of the scan target in accordance with an
instruction from a user or an examination protocol.

10. The ultrasonic diagnostic apparatus of claim 1, further
comprising an input unit configured to add auxiliary diagnos-
tic indication to an ultrasonic image displayed by the display
unit in accordance with an instruction from a user, and

the storage unit stores auxiliary diagnostic indication
added via the input unit, a display position of the added
auxiliary diagnostic indication, and the displayed ultra-
sonic image in association with each other.

11. The ultrasonic diagnostic apparatus of claim 1, wherein
the auxiliary diagnostic indication is stored in association
with an ultrasonic image generated concerning each of the
examination items.

12. The ultrasonic diagnostic apparatus of claim 1, wherein
the auxiliary diagnostic indication is stored together with an
ultrasonic concerning each of past examination items of the
subject.

13. The ultrasonic diagnostic apparatus of claim 1, wherein
the auxiliary diagnostic indication includes observation loca-
tion indication.

14. An ultrasonic image display apparatus comprising:

a storage unit configured to store auxiliary diagnostic indi-
cation concerning each of examination items in associa-
tion with a display position of the auxiliary diagnostic
indication in a display area where an ultrasonic image is
displayed;

a display unit configured to have a display area for an
ultrasonic image; and

a display control unit configured to control the display unit
so as to display specific auxiliary diagnostic indication,
of auxiliary diagnostic indication stored in the storage
unit, which is associated with an examination item of the
scan target, at a specific display position associated with
the specific auxiliary diagnostic indication.

15. An ultrasonic image display method for an ultrasonic
diagnostic apparatus including a display unit configured to
have a display area for an ultrasonic image and a storage unit
configured to store auxiliary diagnostic indication concern-
ing each of examination items in association with a display
position of the auxiliary diagnostic indication in a display
area where an ultrasonic image is displayed, the method
comprising:

selecting an examination item of a scan target; and

displaying specific auxiliary diagnostic indication, of aux-
iliary diagnostic indication stored in the storage unit,
which is associated with the selected examination item,
at a specific display position associated with the specific
auxiliary diagnostic indication.
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