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[0018] FIG. 3 is a flow-chart showing operation of an ultra-
sound diagnostic apparatus in the first embodiment.

[0019] FIG. 4 is a drawing showing a display device dis-
playing a reference medical image.

[0020] FIG. 5is a drawing showing a display device show-
ing a body mark and a probe mark.

[0021] FIG. 6 is a drawing showing one example of a dis-
play device showing an ultrasound image along with a refer-
ence medical image.

[0022] FIG. 7 is one example of a display device showing
an ultrasound image about a cross-section of a reference
medical image.

[0023] FIG. 8isadrawingofanexample ofa display device
in which the same portion is indicated on the ultrasound
image and the reference medical image using a cursor.
[0024] FIG.9isablock diagram showing a configuration of
a display control device of an ultrasound diagnostic apparatus
in the second embodiment.

[0025] FIG. 10 is a flow-chart showing operation of the
second embodiment.

[0026] FIG. 11 is a drawing showing one example of a
display device indicating a distance mark.

[0027] FIG. 12 is an example of a display device showing a
distance mark of when the reference medical image and the
ultrasound image about the same cross-section are displayed.

DETAILED DESCRIPTION OF THE INVENTION

[0028] Hereinafter, exemplary embodiments are explained
with reference to FIG. 1 through FIG. 8. An ultrasound diag-
nostic apparatus 1 shown in FIG. 1 includes an ultrasound
probe 2, a transmitting/receiving device 3, an echo data pro-
cessing device 4, a display control device 5, a display device
6, an operation device 7, a controller 8 and a HDD (Hard Disk
Drive) 9.

[0029] The ultrasound probe 2 is configured with an array
of ultrasound transducers (not shown), and the ultrasound
transducers transmit ultrasound waves to a subject and
receive their echo signals.

[0030] The magnetic sensor 10 includes Hall elements and
is provided on the ultrasound probe 2, for example. Magnetic
field generated from the magnetic field generation device 11
including a magnetic field generation coil is detected by the
magnetic sensor 10. The signal detected at the magnetic sen-
sor 10 is inputted to the display control device 5. The signal
detected at the magnetic sensor 10 can be inputted to the
display control device 5 via a cable that is not illustrated, or
can be inputted to the display control device 5 wirelessly. The
magnetic field generation device 11 and the magnetic sensor
10 are used to detect a location and a tilt of the ultrasound
probe 2.

[0031] The transmitting/receiving device 3 supplies an
electric signal for transmitting an ultrasound wave from the
ultrasound probe 2 in a predetermined scan condition based
on a control signal from the controller 8. Also, the transmit-
ting/receiving device 3 performs a signal processing, such as
A/D conversion and phase/adding process for the acquired
echo signal by the ultrasound probe 2, and then outputs the
processed echo data to the echo data processing device 4.
[0032] The echo data processing device 4 performs a pre-
determined process to the echo data outputted from the trans-
mitting/receiving device 3. For example, the echo data pro-
cessing device 4 generates B-mode data by performing a
B-mode process, such as a logarithmic compression process
or an envelope demodulation process.
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[0033] Asshown in FIG. 2, the display control device 5 has
a location calculation device 51, a memory 52, an ultrasound
image data generation device 53, an ultrasound image display
control device 54, a reference medical image display control
device 55 and an additional image display control device 56.
The location calculation device 51 calculates the location and
tilt information of the ultrasound probe 2 in the coordinate
system of three-dimensional space based on the magnetic
detection signal from the magnetic sensor 10 and with the
magnetic field generation device 11 as a point of origin.
Further, the location calculation device 51 calculates the loca-
tion information of echo data in the coordinate system of
three-dimensional space based on the probe location. The
coordinate system of three-dimensional space with the mag-
netic field generation device 11 as the point of origin is
referred as a coordinate system of the ultrasound image UG.
[0034] The memory 52 includes a semiconductor memory,
such as RAM (Random Access Memory) or ROM (Read
Only Memory). For example, the memory 52 stores the data
outputted from the echo data processing device 4, which will
be converted to the ultrasound image data in the ultrasound
image data generation device 53. The data before being con-
verted to the ultrasound image data is referred as raw data.
The raw data can be stored in the HDD 9.

[0035] Also, volume data of the reference medical image
RG previously acquired are stored in the memory 52. The
volume data can be stored in the HDD 9. The volume data
including the location information of the coordinate system
of the reference medical image RG are stored in the memory
52 and the HDD 9.

[0036] Thereference medical image RG is a medical image
other than the ultrasound images. Specifically, the reference
medical image RG is an X-ray CT image or an MRI image
previously acquired by the X-ray CT apparatus or the MRI
apparatus.

[0037] The ultrasound image data generation device 53
converts the data inputted from an echo data processing
device 4 by a scan converter, and generates the ultrasound
image data.

[0038] The ultrasound image display control device 54 dis-
plays a real-time ultrasound image UG based on the ultra-
sound image data.

[0039] The reference medical image display control device
55 performs a reference medical image display control func-
tion. Specifically, the reference medical image display con-
trol device 55 displays the reference medical image RG cor-
responding to the location of the echo signal calculated by the
location calculation device 51. As explained later, the refer-
ence medical image display control device 55 displays the
cross-section of the reference medical image RG which was
inputted from the operation device 7 based on the volume
data.

[0040] As explained later, the additional image display
control device 56 displays the body mark BM on the display
device 6 as well as the probe mark PM on the body mark BM
(see FIG. 5).

[0041] The display device 6 includes a LCD (liquid crystal
display) or a CRT (Cathode Ray Tube). The operation device
7 includes a keyboard and a pointing device (not illustrated)
for an operator to command or input information.

[0042] Thecontroller 8 includes a CPU (Central Processing
Unit). The controller 8 reads out the control program stored in
the HDD 9 and executes functions at respective devices in the
ultrasound diagnostic apparatus 1.
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[0043] An operation of the ultrasound diagnostic apparatus
1 is explained based on a flow-chart shown in FIG. 3. The
operation explains the alignment process of the coordinate
system of the ultrasound image UG and the reference medical
image RG.

[0044] First, in step S1 of FIG. 3, the operator performs the
input for displaying a cross-section of the reference medical
image RG, including the characteristic region, on the opera-
tion device 7. Specifically, the additional image display con-
trol device 56 displays a plurality of candidate cross-sections
on the display device 6. Then, the operator inputs a cross-
section to display among the candidate cross-sections by
operating a track ball and selecting by a cursor on the opera-
tion device 7.

[0045] Here, the candidate cross-sections that are displayed
are previously stored in the volume data of the reference
medical image RG, and locations on a subject is assumed to
be identified. For example, the cross-sections of a branched
region of a blood vessel (such as a branched region between a
main portal vein and a horizontal portion of left hepatic) are
stored as the characteristic regions of volume data of a liver.
The additional image display control device 56 displays the
stored candidate cross-sections on the display device 6 with
icons or letters.

[0046] Instep S2, the reference medical image display con-
trol device 55 displays the cross-section of reference medical
image RG selected in the step S1 on the display device 6, as
shown in FIG. 4. In FIG. 4, the symbol bl indicates a blood
vessel.

[0047] Instep S3, as shown in FIG. 5, the additional image
display control device 56 displays the body mark BM and the
probe mark PM on the display device 6. In this example, the
body mark BM indicates a liver. The probe mark PM dis-
played on the body mark BM indicates a location of a cross-
section in relation to a subject selected in step S2.

[0048] The location of the probe mark PM on the body
mark BM is stored for each cross-section of the reference
medical image RG. In step S3, a probe mark PM correspond-
ing to the location of the cross-section selected in step S2 is
displayed.

[0049] Incidentally, the body mark BM and the probe mark
PM can be displayed simultaneously with the display of the
reference medical image RG in step S2.

[0050] In step S4, transmitting/receiving of ultrasound is
performed by contacting the ultrasound probe 2 on the surface
of a body of a subject. Then, as shown in FIG. 6, the ultra-
sound image display control device 54 displays the ultra-
sound image UG on the display device 6, which is generated
based on the echo signal. The ultrasound image UG is, for
example, a B-mode image. The ultrasound image UG is dis-
played on the display device 6 and side-by-side with the
reference medical image RG. Additionally, the cross-sections
of the ultrasound image UG and the reference medical image
RG are presumed to be parallel.

[0051] Once the ultrasound image UG is displayed in step
S4, in step S5, the operator moves the ultrasound probe 2 and
displays the same cross-section of the ultrasound UG as the
reference medical image, as shown in FI1G. 7. By referring to
the probe mark PM, the operator can easily recognize as to
where the ultrasound probe 2 should be positioned on the
subject, and thus the same cross-section as the reference
medical image RG can be easily detected.

[0052] Once the ultrasound image UG about the same
cross-section as the reference medical image RG is displayed
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in step S5, in step S6, the operator indicates portions of the
ultrasound image UG and the reference medical image RG
that are assumed to be the same portion with a cursor C, as
shown in FIG. 8. In the FIG. 8, the branched region of the
blood vessel bl is indicated with the cursor C. Specifically,
the operator moves the cursor C displayed above the ultra-
sound image UG and the reference medical image RG with
the operation device 7 such as a track ball, and selects the
branched region of the blood vessel.

[0053] Here, data of the reference medical image RG
includes location information. Therefore, by selecting por-
tions of the ultrasound image UG and the reference medical
image RG that are assumed as the same portions, the coordi-
nate system of the ultrasound image UG and the correspond-
ing coordinate system of the reference medical image RG can
be identified. Thus, the coordinate systems of the ultrasound
image UG and the reference medical image RG can be con-
verted. Thus, the respective locations are aligned and the
reference medical image display control device 55 displays
the reference medical image RG by identifying a location
corresponding to the echo signal location calculated by the
location calculation device 51 in volume data. Thus, on the
display device 6, the same cross-section of reference medical
image RG is displayed so as to follow the real-time ultrasound
image UG.

[0054] According to the ultrasound diagnostic apparatus 1
of the present embodiment explained above, since the cross-
section of the reference medical image RG selected by the
operator is displayed during the location alignment process
and the location in relation to the subject is identified, a
process of searching a cross-section of the reference medical
image RG for location alignment, including the characteristic
region, becomes unnecessary. Therefore, the operator can
easily identify the cross-section to display as the ultrasound
image UG on the subject, or the same cross-section as the
reference medical image RG, in a relatively short time. Since
the same cross-sections of the ultrasound image UG and the
reference medical image RG are displayed relatively easily, a
location alignment process can be easily performed.

[0055] Also, since the body mark BM and the probe mark
PM are displayed in step S3, the operator can easily display
the ultrasound image UG having the same cross-section as the
reference medical image RG by moving the ultrasound probe
2 along the markings

[0056] Next, a second embodiment is explained. In the
explanation below, contents that are different from the first
embodiment are explained.

[0057] In the embodiment below, as shown in FIG. 9, the
display control device 5 has a location calculation device 51,
amemory 52, an ultrasound image data generation device 53,
an ultrasound image display control device 54, a reference
medical image display control device 55, an additional image
display control device 56 and a distance calculation device
57. The distance calculation device 57 is explained below.
[0058] An operation of the second embodiment is
explained based on the flow-chart in FIG. 10. In this embodi-
ment, a plurality of cross-sections can be indicated on the
ultrasound image UG and the reference medical image RG
with a cursor C. By identifying the corresponding locations
between the ultrasound image UG and the reference medical
image RG about the plurality of cross-sections, location
alignment becomes more precise.

[0059] The steps are explained in detail. Steps S11 to S14
are the same process as the steps S1 to S4 previously
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explained. When the ultrasound image UG is displayed in
step S14, in step S15, the controller 8 determines whether or
not the same portions of the ultrasound image UG and refer-
ence medical image RG are indicated. The indication of the
same portion is a process in step S18.

[0060] If the same portions are not indicated in step S15,
(“no” in step S15), then proceeds to step S17. On contrary, if
the same portions indicated in step S15 (“yes” in step S15),
then proceeds to step S16.

[0061] In step S16, as shown in FIG. 11, the additional
image display control device 56 displays a distance mark DM
on the display device 6. The distance mark DM displays the
distance D between a location of the cross-section of the
ultrasound image UG in relation to the subject displayed in
step S14 (location of the transmitting/receiving surface of the
ultrasound) and a location of the cross-section of a reference
medical image RG in relation to the subject displayed in step
S12.

[0062] The distance D is calculated by the distance calcu-
lation device 57. Specifically, the distance calculation device
57 identifies a location corresponding to the location of the
cross-section of the ultrasound image UG calculated by the
location calculation device 51, in the volume data of the
reference medical image RG. Here, since the corresponding
locations about the coordinate systems of the ultrasound
image UG and the reference medical image RG are identified,
coordinate systems of the ultrasound image UG and the ref-
erence medical image RG can be converted. The location
corresponding to the cross-section of the ultrasound image
UG can be identified in a volume data of the reference medi-
cal image RG.

[0063] Once the location of the cross-section of the ultra-
sound image UG is identified in the volume data of the ref-
erence medical image RG in such manner, the distance cal-
culation device 57 calculates the distance D between the
cross-sections of the ultrasound image UG and the reference
medical image RG.

[0064] The additional image display control device 56 dis-
plays the distance mark DM based on the distance D calcu-
lated by the distance calculation device 57. In this present
embodiment, the distance mark DM is a rectangular shape
having an area corresponding to the distance D. An area of the
distance mark DM becomes larger as the distance D becomes
longer, and becomes smaller as the distance D becomes
smaller.

[0065] However, whenever the distance D is zero, or the
ultrasound image UG and the reference medical image RG
about the same cross-sections are displayed, the distance
mark DM becomes a “+” mark (see FIG. 12).

[0066] Ifthe distance mark DM is displayed in the step S16
or if the determination was “no” (in other words, if the same
portion is determined to be not indicated), the step S17 is
processed and the ultrasound image UG having the same
cross-section as the reference medical image RG is displayed.
If the distance mark DM is displayed in step S16, an identi-
fication of the same cross-section of the reference medical
image RG becomes much easier by an operator referring to
the probe mark PM and the distance mark DM.

[0067] When the distance mark DM is displayed in step
S16 and the ultrasound image UG about the same cross-
section as the reference medical image RG is displayed in step
S17, the distance mark DM becomes “+” mark, as shown in
FIG. 12.
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[0068] Next, the step S18 is processed. The step S18 is the
same process as the step S6 explained above.
[0069] In step S19, the additional image display control
device 56 displays a message image (not drawn) on the dis-
play device 6, questioning whether to display a different
cross-sectional image or not. The operator inputs a command
to display or not to display a different cross-section image on
the operation device 7.
[0070] Instep S19,if the command for displaying a differ-
ent cross-section image is inputted (“yes” in step S19), then
moves to the step S11 and repeats the step explained above.
On the other hand, if the command, not to display a different
cross-sectional image (“no” in step S19), is inputted, then the
location alignment process is completed.
[0071] Although specific embodiments are described
above, other embodiments may be configured without depart-
ing from the scope of the invention. For example, in steps S1
and S11, inputting the reference medical image RG including
the characteristic region is not limited to the embodiment
described above as long as it includes an input for selecting a
cross-section that the operator wants to display, and a char-
acteristic region can be inputted by letters instead.
[0072] Also, the input for displaying a reference medical
image RG of a cross-section including a characteristic region
is not limited to the input for selecting the cross-section that
the operator wants to display, and can be an input for display-
ing a preset cross-section among the characteristic region in
the volume data previously acquired in the reference medical
image. In this case, in step S18 of the second embodiment,
after identifying the cross-section of the same portion on the
ultrasound image UG and the reference medical image RG,
different cross-sections of the reference medical image RG
can be displayed in the preset sequence.
[0073] Also, the body mark BM and the probe mark PM is
only one example and is not limited to those explained in the
embodiment. For example, the body mark BM can be a mark
indicating a top half of a human body.
[0074] Further, if the cross-sections of the ultrasound
image UG and the reference medical image RG are not par-
allel, corresponding locations of the ultrasound image UG
and the reference medical image RG about coordinate sys-
tems can be identified for at least three different cross-sec-
tions by indicating the corresponding locations on the ultra-
sound image UG and the reference medical image RG using
the cursor C. In this case, a reference medical image RG is
displayed simultaneously for the previously stored cross-sec-
tions, the corresponding cross-sections of the ultrasound
image UG is displayed and indicated with the cursor C. At this
time, a corresponding body mark BM and probe mark PM can
be displayed.
[0075] Many widely different embodiments of the inven-
tion may be configured without departing from the spirit and
the scope of the embodiments described herein. It should be
understood that the present invention is not limited to the
specific embodiments described in the specification, except
as defined in the appended claims.
1. An ultrasound diagnostic apparatus comprising:
an input device configured to receive an input to display a
cross-section of a reference medical image, wherein the
reference medical image identifies a location of the
cross-section in relation to a subject, and includes a
characteristic region; and
a reference medical image display control device config-
ured to display the cross-section of the reference medi-
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cal image based on volume data of the reference medical
image previously acquired, the cross-section displayed
according to the input.

2. The ultrasound diagnostic apparatus of claim 1, com-
prising:

a marker display control device configured to display a
marker indicating the location of the displayed cross-
section of the reference medical image in relation to the
subject.

3. The ultrasound diagnostic apparatus of claim 1, com-

prising:

a distance display control device configured to display a
distance between the location of the cross-section of the
reference medical image in relation to the subject and a
cross-section of an ultrasound image.

4. The ultrasound diagnostic apparatus of claim 2, com-

prising:

a distance display control device configured to display a
distance between the location of the cross-section of the
reference medical image in relation to the subject and a
cross-section of an ultrasound image.

5. The ultrasound diagnostic apparatus of claim 1, wherein
the input includes an input for selecting the cross-section that
the operator wants to display from among a plurality of cross-
sections of reference medical images previously acquired.

6. The ultrasound diagnostic apparatus of claim 2, wherein
the input includes an input for selecting the cross-section that
the operator wants to display from among a plurality of cross-
sections of reference medical images previously acquired.

7. The ultrasound diagnostic apparatus of claim 3, wherein
the input includes an input for selecting the cross-section that
the operator wants to display from among a plurality of cross-
sections of reference medical images previously acquired.

8. The ultrasound diagnostic apparatus of claim 4, wherein
the input includes an input for selecting the cross-section that
the operator wants to display from among a plurality of cross-
sections of reference medical images previously acquired.

9. The ultrasound diagnostic apparatus of claim 1, wherein
the input includes an input for displaying a preset cross-
section of a plurality of cross-sections of reference medical
images previously acquired.

10. The ultrasound diagnostic apparatus of claim 2,
wherein the input includes an input for displaying a preset
cross-section of a plurality of cross-sections of reference
medical images previously acquired.

11. The ultrasound diagnostic apparatus of claim 3,
wherein the input includes an input for displaying a preset
cross-section of a plurality of cross-sections of reference
medical images previously acquired.

12. The ultrasound diagnostic apparatus of claim 4,
wherein the input includes an input for displaying a preset
cross-section of a plurality of cross-sections of reference
medical images previously acquired.

13. The ultrasound diagnostic apparatus of claim 1, com-
prising:

a location sensor configured to detect a location of an
ultrasound probe that is configured to acquire an echo
signal; and

a location calculation device configured to calculate the
location of the echo signal in a coordinate system of an
ultrasound image based on the detected location;

wherein the reference medical image display control
device is further configured to identify a region corre-

Jul. 18,2013

sponding to the location calculated by the location cal-
culation device in the volume data and to display the
reference medical image.

14. The ultrasound diagnostic apparatus of claim 2, com-

prising:

a location sensor configured to detect a location of an
ultrasound probe that is configured to acquire an echo
signal; and

a location calculation device configured to calculate the
location of the echo signal in a coordinate system of an
ultrasound image based on the detected location;

wherein the reference medical image display control
device is further configured to identify a region corre-
sponding to the location calculated by the location cal-
culation device in the volume data and to display the
reference medical image.

15. The ultrasound diagnostic apparatus of claim 3, com-

prising:

a location sensor configured to detect a location of an
ultrasound probe that is configured to acquire an echo
signal; and

a location calculation device configured to calculate the
location of the echo signal in a coordinate system of an
ultrasound image based on the detected location;

wherein the reference medical image display control
device is further configured to identify a region corre-
sponding to the location calculated by the location cal-
culation device in the volume data and to display the
reference medical image.

16. The ultrasound diagnostic apparatus of claim 4, com-

prising:

a location sensor configured to detect a location of an
ultrasound probe that is configured to acquire an echo
signal; and

a location calculation device configured to calculate the
location of the echo signal in a coordinate system of an
ultrasound image based on the detected location;

wherein the reference medical image display control
device is further configured to identify a region corre-
sponding to the location calculated by the location cal-
culation device in the volume data and to display the
reference medical image.

17. The ultrasound diagnostic apparatus of claim 5, com-

prising:

a location sensor configured to detect a location of an
ultrasound probe that is configured to acquire an echo
signal; and

a location calculation device configured to calculate the
location of the echo signal in a coordinate system of an
ultrasound image based on the detected location;

wherein the reference medical image display control
device is further configured to identify a region corre-
sponding to the location calculated by the location cal-
culation device in the volume data and to display the
reference medical image.

18. The ultrasound diagnostic apparatus of claim 6, com-

prising:

a location sensor configured to detect a location of an
ultrasound probe that is configured to acquire an echo
signal; and

a location calculation device configured to calculate the
location of the echo signal in a coordinate system of an
ultrasound image based on the detected location;
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wherein the reference medical image display control
device is further configured to identify a region corre-
sponding to the location calculated by the location cal-
culation device in the volume data and to display the
reference medical image.

19. The ultrasound diagnostic apparatus of claim 9, com-

prising:

a location sensor configured to detect a location of an
ultrasound probe that is configured to acquire an echo
signal; and

a location calculation device configured to calculate the
location of the echo signal in a coordinate system of an
ultrasound image based on the detected location;

wherein the reference medical image display control
device is further configured to identify a region corre-
sponding to the location calculated by the location cal-
culation device in the volume data and to display the
reference medical image.

20. A method of displaying a medical image in an ultra-

sound diagnostic apparatus, comprising:

receiving an input to display a reference medical image
about a cross-section including a characteristic region,
the reference medical image indicating a location of the
cross-section in relation to a subject; and

displaying the reference medical image about the cross-
section based on volume data of the reference medical
image previously acquired.

Ed * * Ed Ed
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ULTRASOUND DIAGNOSTIC APPARATUS
AND METHOD OF DISPLAYING MEDICAL
IMAGE THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Japanese
Patent Application No. 2011-120467 filed May 30, 2011,
which is hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to an ultrasound diag-
nostic apparatus displaying an ultrasound image and a refer-
ence medical image. The present invention also relates to a
method of displaying a medical image thereof.

[0003] A conventional ultrasound diagnostic apparatus can
display a real-time ultrasound image based on an echo signal
acquired by transmitting an ultrasound wave from an ultra-
sound probe. For example, W02004-098414 discloses an
ultrasound diagnostic apparatus which displays a real-time
ultrasound image and a reference medical image such as an
X-ray CT (Computed Tomography) image and an MRI (Mag-
netic Resonance Imaging) image of the same cross-section in
relation to a subject.

[0004] This ultrasound diagnostic apparatus identifies a
region corresponding to a location of an ultrasound image and
displays the reference medical image for the corresponding
region in the volume data acquired by an X-ray CT apparatus
and an MRI apparatus based on the location of an ultrasound
probe detected by a location sensor. Thus, whenever the ultra-
sound probe is moved, the reference medical image and the
ultrasound image are automatically and constantly displayed
so as to follow the moving ultrasound probe. Therefore, the
ultrasound image and the reference medical image can be
easily compared.

[0005] However, in order to automatically display the real-
time ultrasound image and the same reference medical image,
it is necessary to identify a location relationship between an
ultrasound image and a reference medical image about the
coordinate systems. Therefore, a location alignment is per-
formed to determine a location relationship between an ultra-
sound image and a reference medical image about the coor-
dinate systems.

[0006] Hereinafter an example of aligning a location is
explained. First, an arbitrary cross-section of a reference
medical image is displayed by operating an operation device
based on volume data of the reference medical image previ-
ously acquired from a subject. Ultrasound waves are trans-
mitted to a subject, their echoes are received and a real-time
ultrasound image of arbitrary cross-section is displayed.
[0007] Then, the operator tries to compare the real-time
ultrasound image and the reference medical image, and
moves the location of an ultrasound probe, and operates the
operation device. Then the same cross-sections of the ultra-
sound image and the reference medical image finally are
displayed. At this time, the displayed ultrasound image and
reference medical image are the cross-sectional images of a
characteristic portion, such as a branched region of blood
vessel. Once the same cross-sections of the ultrasound image
and the reference medical image are displayed, the operator
indicates the characteristic portions of the ultrasound image
and the reference medical image that seems to be indicating
the same location on the subject with a cursor. Thus, the same
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portions of the coordinate systems of the ultrasound image
and the reference medical image are identified, and the loca-
tion relationship between the ultrasound image and the refer-
ence medical image about the same coordinate system is
identified.

[0008] When the ultrasound diagnostic apparatus operator
who is unaccustomed to the X-ray CT image or the MRI
image performs such location alignment, one may not be able
to grasp which section in the subject a reference medical
image is even if the reference medical image is displayed. In
some cases, finding a cross-section of the reference medical
image having a characteristic region for location alignment
takes a longer time, and displaying the same cross-sections of
the reference medical image and the ultrasound image takes a
longer time.

BRIEF DESCRIPTION OF THE INVENTION

[0009] In one aspect, an ultrasound diagnostic apparatus is
provided. The ultrasound diagnostic apparatus includes an
input device for inputting a command for displaying a cross-
section of a reference medical image, including a character-
istic region, which identifies a location of the cross-section in
relationto a subject. The apparatus includes a reference medi-
cal image display control device for displaying the reference
medical image about the cross-section inputted by an input
device based on the volume data of the reference medical
image.

[0010] Inoneembodiment, the ultrasound diagnostic appa-
ratus includes a marker display control device for displaying
a marker for indicating a location on a subject about the
cross-section of the displayed reference medical image.
[0011] Further, in one embodiment, the ultrasound diag-
nostic apparatus includes a distance display control device for
displaying the distance between the location of the cross-
section of the reference medical image of the subject and the
location of the cross-section of the ultrasound image of the
subject.

[0012] When an operator inputs a command for displaying
a reference medical image, including a characteristic region,
in which the location on a subject is identified, a cross-section
of'the reference medical image thereofis displayed. Since the
cross-section of the reference medical image is displayed in
which the relative location on subject is identified, a cross-
section of a real-time ultrasound image having the same
cross-section as the reference medical image can be easily
displayed. Therefore, the location can be easily aligned.
[0013] Also, the cross-section in which the reference medi-
cal image is displayed in relation to the subject can be easily
identified by referring to the marker.

[0014] Further, a portion of the cross-section of the refer-
ence medical image in relation to the subject can be easily
identified by referring to the displayed distance.

[0015] Further objects and advantages will be apparent
from the following description of exemplary embodiments as
illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0016] FIG.1is ablock diagram showing one example of a
configuration of an ultrasound diagnostic apparatus.

[0017] FIG.2isablock diagram showing one configuration
of a display control device of an ultrasound diagnostic appa-
ratus in the first embodiment.
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