a9y United States

OKAMURA

US 20110295118A1

12) Patent Application Publication (o) Pub. No.: US 2011/0295118 Al

(43) Pub. Date: Dec. 1, 2011

(54)

(75)

(73)

1)
(22)

(30)

ULTRASOUND DIAGNOSIS APPARATUS AND
IMAGE-INFORMATION MANAGEMENT

APPARATUS

Inventor:

Yoko OKAMURA,

Nasushiobara-shi (JP)

Assignees:

TOSHIBA MEDICAL SYSTEMS

CORPORATION,
OTAWARA-SHI (JP);

KABUSHIKI KAISHA
TOSHIBA, TOKYO (JP)

Appl. No.:

Filed:

13/116,394

May 26, 2011

Foreign Application Priority Data

Jun. 1,2010  (JP) oo

..................... 2010-126057

Publication Classification

(51) Int.CL
AGIB 8/00 (2006.01)

(52) US.Cle coooooooeeeeseeoeeeeee oo 600/440

(57) ABSTRACT

According to one embodiment, an ultrasound diagnosis appa-
ratus includes an image memory, an output-information cre-
ating unit, and a control unit. The image memory associates
and stores an ultrasound image and a first image that is set in
accordance with a schematic image representing a portion
imaged onto the ultrasound image and a positional image
indicating a scanning position with ultrasound when creating
the ultrasound image. The output-information creating unit
creates a second image based on a shape of the first image
stored by the image memory. The output-information creat-
ing unit then creates an image that image information
extracted from the ultrasound image associated with the first
image is superimposed onto the created second image, as
output information. The control unit performs control of out-
putting the output information created by the output-informa-
tion creating unit to an external device.
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ULTRASOUND DIAGNOSIS APPARATUS AND
IMAGE-INFORMATION MANAGEMENT
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from Japanese Patent Application No. 2010-
126057, filed on Jun. 1, 2010; the entire contents of which are
incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to
an ultrasound diagnosis apparatus and an image-information
management apparatus.

BACKGROUND

[0003] Conventionally, an ultrasound diagnosis apparatus
plays an important role in today’s medical care as a medical
diagnostic imaging apparatus that has various advantages,
such as simple operationality, noninvasiveness without risk of
radiation exposure, and compactness of the apparatus scale.

[0004] Specifically, an ultrasound diagnosis apparatus can
display a state of motion of an examination subject in real
time, for example, beats of a heart or a motion of an embryo,
by a simple operation of touching an ultrasound probe onto a
body surface. Moreover, the ultrasound diagnosis apparatus
has a high level of safety because of its noninvasiveness,
thereby being able to perform examinations repeatedly. Fur-
thermore, the ultrasound diagnosis apparatus is small in scale
of apparatus, compared with other medical diagnostic imag-
ing apparatuses, such as an X-ray diagnosis apparatus, an
X-ray Computed Tomography (CT) apparatus, and a Mag-
netic Resonance Imaging (MRI) apparatus, so that an exami-
nation at a bed side by being moved there can be easily
performed. Moreover, among ultrasound diagnosis appara-
tuses without risk of radiation exposure, an apparatus that is
down-sized to be carried with one hand has been developed,
such ultrasound diagnosis apparatus can be easily used in a
medical practice, such as a maternity, or home care.

[0005] According to an examination using such ultrasound
diagnosis apparatus, an ultrasound image rendered of atissue
directly under a touched ultrasound probe can be created and
displayed in real time, so that a plurality of ultrasound images
is recorded by moving the ultrasound probe on an examina-
tion target portion during the examination. When recording,
to identify which portion of the subject is taken onto each
ultrasound image, a “mark” indicating positional information
is recorded onto the image. Particularly, in a case of exami-
nation of a mamma, because no organ or no blood vessel to be
a landmark is included, the “mark” is noteworthy and
required for recording an ultrasound image. Such “mark” can
be a body mark representing an organ to be examined, or a
mark indicating a scanning position with ultrasound in the
organ.

[0006] When registering information about an ultrasound
image recorded in this way (image information) onto a chart
as a report, a reading doctor writes a position at which the
ultrasound image is taken and a comment obtained from the
ultrasound image, onto a schema on which an examination
target portion can be recognized at a glance.

[0007] The reading doctor writes a comment on a lesion
into the schema after the ultrasound examination is per-
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formed while reconfirming ultrasound images and data col-
lected from the ultrasound images, thereby creating a report.
The schema onto which a comment on a lesion is described is
a schema manually rendered by the reading doctor, or a
schema for a report that is registered in an electric chart
system. Furthermore, a method of managing a report created
by such processing has been also developed.

[0008] According to a conventional report preparation,
after an examination with ultrasound is performed, all images
need to be checked and then only required information needs
to be reconfirmed and recorded, so that the operation requires
a reading doctor to expend time and effort.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1is a schematic diagram for explaining a con-
figuration of an ultrasound diagnosis apparatus according toa
first embodiment;

[0010] FIG. 2 is a schematic diagram for explaining a first
image;
[0011] FIG. 3 is a schematic diagram for explaining mea-

suring processing by using ultrasound image;

[0012] FIG. 4 is a schematic diagram for explaining an
example of association information;

[0013] FIG. 5 is a schematic diagram for explaining an
output image in a measurement mode;

[0014] FIG. 6 is a schematic diagram for explaining an
output image in a color Doppler mode;

[0015] FIG. 7 is a schematic diagram for explaining an
output image in a calcification-highlighted mode;

[0016] FIG. 81is a schematic diagram for explaining output
information created from a plurality of ultrasound images;
[0017] FIG. 9 is a schematic diagram for explaining image
storing processing performed by the ultrasound diagnosis
apparatus according to the first embodiment;

[0018] FIG. 10 is a schematic diagram for explaining out-
put-information creating processing performed by the ultra-
sound diagnosis apparatus according to the first embodiment;
[0019] FIGS. 11, 12, and 13 are schematic diagrams for
explaining and example that a plurality of output images is
created from a same ultrasound image;

[0020] FIG. 14 is a schematic diagram for explaining out-
put-information creating processing performed by an ultra-
sound diagnosis apparatus according to a second embodi-
ment;

[0021] FIG. 15 is a schematic diagram for explaining a
control unit according to a third embodiment;

[0022] FIG. 16 is a schematic diagram for explaining pro-
cessing performed an ultrasound diagnosis apparatus accord-
ing to the third embodiment; and

[0023] FIG. 17 is a schematic diagram for explaining a
modification of the first to the third embodiment.

DETAILED DESCRIPTION

[0024] According to one embodiment, an ultrasound diag-
nosis apparatus includes an image storage unit, an output-
information creating unit, and a control unit. The image stor-
age unit associates and stores an ultrasound image, and a first
image that is set in accordance with a schematic image rep-
resenting a portion imaged onto the ultrasound image and a
positional image indicating a scanning position with ultra-
sound when creating the ultrasound image. The output-infor-
mation creating unit creates a second image based on a shape
of the first image stored by the image storage unit, and creates
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as output information an image that image information
extracted from an ultrasound image associated with the first
image is superimposed on created second image. The control
unit performs control of outputting the output information
created by the output-information creating unit to a predeter-
mined external device.

[0025] Exemplary embodiments of an ultrasound diagnosis
apparatus will be explained below in detail with reference to
the accompanying drawings.

[0026] First of all, a configuration of an ultrasound diagno-
sis apparatus according to a first embodiment is explained
below. FIG. 1 is a schematic diagram for explaining the con-
figuration of the ultrasound diagnosis apparatus according to
the first embodiment. As shown in FIG. 1, the ultrasound
diagnosis apparatus according to the first embodiment
includes an ultrasound probe 1, a monitor 2, an input device 3,
and an apparatus main body 10. Moreover, the apparatus main
body 10 is connected to an external device 4 via a network
100.

[0027] Theultrasound probe 1 includes a plurality of piezo-
electric vibrators; and the piezoelectric vibrators generate
ultrasound based on a driving signal supplied from a trans-
mitting-receiving unit 11 included in the apparatus main body
10 described later, and receive a reflected wave from a subject
P and convert it into an electric signal. Moreover, the ultra-
sound probe 1 includes a matching layer provided to the
piezoelectric vibrators, and a backing material that prevents
propagation of ultrasound backward from the piezoelectric
vibrators.

[0028] When ultrasound is transmitted from the ultrasound
probe 1 to the subject P, the transmitted ultrasound is con-
secutively reflected by discontinuity planes of acoustic
impedance in internal body tissue of the subject P, and
received as a reflected wave signal by the piezoelectric vibra-
tors included in the ultrasound probe 1. The amplitude of a
received reflected wave signal depends on a difference in the
acoustic impedance of the discontinuity planes that reflect
ultrasound. A reflected wave signal when a transmitted ultra-
sound pulse is reflected by a moving blood flow or a surface
of a heart wall is affected by a frequency deviation, depen-
dently on a velocity component in the ultrasound transmitting
direction of a moving object, due to the Doppler effect.
[0029] The input device 3 is to the apparatus main body 10
via an interface unit 20, which will be described later. The
input device 3 includes a mouse, akeyboard, a button, a panel
switch, a touch command screen, a foot switch, a trackball,
and the like; receives various setting requests from an opera-
tor of the ultrasound diagnosis apparatus; and transfers each
of the receives various setting requests to the apparatus main
body 10. For example, the input device 3 receives an output
request for output information, which will be described later.
[0030] The monitor 2 displays a Graphical User Interface
(GUD) for the operator of the ultrasound diagnosis apparatus
to input various setting requests by using the input device 3,
and displays an ultrasound image created by the apparatus
main body 10.

[0031] Theexternal device 4 is a device that is connected to
the apparatus lain body 10 via the interface unit 20, will be
described later, for example, a printer, an electronic chart
system, and an external storage device.

[0032] The apparatus main body 10 is a device that creates
an ultrasound image based on a reflected wave received by the
ultrasound probe 1; and includes the transmitting-receiving
unit 11, a B-mode processing unit 12, a Doppler processing
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unit 13, an image creating unit 14, an image memory 15, an
image compositing unit 16, an internal storage unit 17, an
output-information creating unit 18, and a control unit 19, as
shown in FIG. 1.

[0033] Thetransmitting-receiving unit 11 includes a trigger
generating-circuit, a delay circuit, a pulsar circuit, and the
like; and supplies a driving signal to the ultrasound probe 1.
The pulsar circuit repeatedly generates a rate pulse for form-
ing transmission ultrasound at a certain rate frequency. The
delay circuit gives to each rate pulse generated by the pulsar
circuit, a delay time with respect to each of the piezoelectric
vibrators to be required for converging ultrasound generated
from the ultrasound probe 1 into a beam and determining
transmission directivity. The trigger generating circuit
applies a driving signal (driving pulse) to the ultrasound
probe 1 at timing based on the rate pulse. In other words, the
delay circuit arbitrarily adjusts the transmitting direction
from the piezoelectric vibrator plane by changing the delay
time to be given to each rate pulse.

[0034] The transmitting-receiving unit 11 has a function of
instantly changing the transmission frequency, the transmis-
sion driving voltage, and the like, to execute a certain scan
sequence based on an instruction by the control unit 19, which
will be described later. Particularly, a change of the transmis-
sion driving voltage is implemented by a transmission circuit
of liner amplifier type that can instantly switch the value of
the transmission driving voltage, or a mechanism of electri-
cally switching a plurality of power supply units.

[0035] Moreover, the transmitting-receiving unit 11
includes an amplifier circuit, analog/digital (A/D) converter,
an adder, and the like; and performs various kinds of process-
ing on a reflected wave signal received by the ultrasound
probe 1, thereby creating reflected wave data. The amplifier
circuit performs gain correction processing by amplifying the
reflected wave signal channel by channel. The A/D converter
converts the reflected wave signal of which gain is corrected
from analog-to-digital, and gives a delay time required for
determining reception directivity to the digital data. The
adder creates reflected wave data by performing addition
processing of the reflected wave signal processed by the A/D
converter. Through the addition processing by the adder, a
reflection component from a direction in accordance with the
reception directivity of the reflected wave signal is empha-
sized.

[0036] In this way, the transmitting-receiving unit 11 con-
trols transmission directivity and reception directivity in
transmission and reception of ultrasound.

[0037] The B-mode processing unit 12 receives from the
transmitting-receiving unit-11 reflected wave data that is a
processed reflected wave on which the gain correction pro-
cessing, the A/D conversion processing, and the addition
processing are performed; performs logarithmic amplifica-
tion, envelope detection processing, and the like; and creates
data (B-Mode data) that a signal strength is expressed by the
brightness.

[0038] The Doppler processing unit 13 performs frequency
analysis on velocity information from the reflected wave data
received from the transmitting-receiving unit 11; extracts
components of a blood flow, tissue, and contrast media echo
by Doppler effects; and creates data (Doppler data) that mov-
ing object information, such as an average velocity, a distri-
bution, a power, and the like, are extracted with respect to
multiple points.
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[0039] Theimage creating unit 14 creates a B-mode image
on which the strength of a reflected wave is expressed in
brightness from the B-mode data created by the B-mode
processing unit 12. Moreover, the image creating unit 14
creates as an ultrasound image, a color Doppler image as an
average velocity image, a distribution image, a power image,
or a combination image of them, each of which indicates
moving body information, from the Doppler data created by
the Doppler processing unit 13.

[0040] Furthermore, the image creating unit 14 can create
an image (for example, a calcification-highlighted image) on
which a special target (for example, a calcified portion) is
displayed in a highlighted manner by performing filtering
processing-on B-mode data created by the B-mode process-
ing unit 12.

[0041] In this way, the image creating unit 14 scans the
same cross section of the subject P with ultrasound through
different sequences, thereby creating ultrasound images in
various modes in real time, such as a B-mode image, a color
Doppler image, an image in a calcification-highlighted dis-
play mode, in accordance with the types of examination.
[0042] Theimage creating unit 14 converts (scan-converts)
a scanning-line signal sequence of an ultrasound scan into a
scanning-line signal sequence in a video format typified by
television, and creates an ultrasound-image as a display
image.

[0043] The image compositing unit 16 creates a composite
image that text information about various parameters, a scale,
abody mark, and the like, are composited onto an ultrasound
image created by the image creating unit 14, and then outputs
it to the monitor 2 as a video signal.

[0044] The image memory 15 is a memory that stores an
ultrasound image created by the image creating unit 14, and a
composite image created by the image compositing unit 16.
The image creating unit 14 and the image compositing unit 16
associate the created ultrasound image and the created com-
posite image with the subject P, respectively, and store them
into the image memory 15.

[0045] The internal storage unit 17 stores control programs
for performing ultrasound transmission and reception, image
processing, and display processing, diagnosis information
(for example, a patient ID, and a doctor’s comment), and
various data, such as a diagnosis protocol and various kinds of
body marks. The control programs stored by the internal
storage unit 17 include a measuring program for measuring
the size of a certain portion (for example, a tumor) specified in
an ultrasound image by the operator. A body mark is an image
(schematic image) that schematically represents an organ ora
portion imaged onto an ultrasound image. Moreover, a body
mark is also called a pictogram.

[0046] Moreover, the internal storage unit 17 is used for
storing images stored by the image memory 15, as required.
Data stored by the internal storage unit 17 can be transferred
to an external peripheral device (the external device 4) via the
interface unit 20, which will be described later.

[0047] The output-information creating unit 18 creates out-
put information described later from a composite image
stored by the image memory 15. The output-information cre-
ating unit 18 will be described later in detail.

[0048] The controlunit 19 controls the whole of processing
performed by the ultrasound diagnosis apparatus. Specifi-
cally, the control unit 19 controls processing performed by the
transmitting-receiving unit 11, the B-mode processing unit
12, the Doppler processing unit 13, the image creating unit
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14, and the image compositing unit 16; and performs control
of displaying an ultrasound image or a composite image
stored by the image memory 15 onto the monitor 2; based on
the various setting requests input by the operator via the input
device 3 and the various control programs and the various
data read from the internal storage unit 17. Moreover, the
control unit 19 measures various index values indicating the
size of a certain portion specified in an ultrasound image by
the operator, based on the measuring program read from the
internal storage unit 17.

[0049] As described above, an overall configuration of the
ultrasound diagnosis apparatus according to the first embodi-
ment is explained. Under such configuration, the image cre-
ating unit 14 creates an ultrasound image through an exami-
nation among various types (modes), and the control unit 19
causes the monitor 2 to display the created ultrasound image.
By referring to the ultrasound image displayed on the monitor
2, the operator then sets a schematic image (body mark) that
schematically represents an organ or a portion imaged onto
the ultrasound image, and a positional image indicating a
scanning position with ultrasound when creating the ultra-
sound image. Hereinafter, an image that is set in accordance
with a schematic image and a positional image is referred to
as a “first image”. F1G. 2 is a schematic diagram for explain-
ing a first image.

[0050] Forexample, as shown in FIG. 2, the operator refers
to B-mode image 40 that a right mamma of the subject P is
imaged, sets a body mark 41 that is a schematic image sche-
matically representing the right mamma by reading it from
the internal storage unit 17, via the input device 3. Further-
more, the operator sets in the body mark 41 a positional image
42 indicating a scanning position with ultrasound when cre-
ating the ultrasound image, based on a position touched with
the ultrasound probe 1 on the right mamma the subject P.
[0051] According to such settings, the image compositing
unit 16 creates a composite image into which the B-mode
image 40 and “a first image including the body mark 41 and
the positional image 42” are combined, as shown in FIG. 2.
The image compositing unit 16 then stores the created com-
posite image into the image memory 15 when a storing
request is received from the operator. The setting processing
of a first image described above is similarly executed on an
ultrasound image created through an examination in another
mode, as well as a B-mode image. Specifically, the setting
processing of a first image is performed on a color Doppler
image created in a color Doppler mode, a calcification-high-
lighted image treated in a calcification-highlighted mode, or
the like.

[0052] Accordingly, the image memory 15 stores an ultra-
sound image, and “a first image that is set with a schematic
image representing a portion imaged onto the ultrasound
image and a positional image indicating a scanning position
with ultrasound when creating the ultrasound image”, in an
associated manner. Resulting from storing the firstimage, the
image memory 151s brought also storing information about a
relative position of the positional image in the schematic
image. Moreover, the image memory 15 stores the mode of
the ultrasound image by associating it with the ultrasound
image.

[0053] The operator who refers to the ultrasound image
sometimes performs measuring processing on the ultrasound
image in some cases. FIG. 3 is a schematic diagram for
explaining the measuring processing by using ultrasound
image.
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[0054] For example, the operator measures a measurement
target portion 43 on the B-mode image 40, as depicted in FIG.
3, by using the input device 3. In accordance with a measure-
ment result, for example, as shown in FIG. 3, the control unit
19 causes display of “A: 10.2 millimeters, and B: 8.5 milli-
meters” as a-measurement result 44, According to an example
shown in FIG. 3, a result of an ellipse measurement is dis-
played.

[0055] As well as causing display of the measurement
result 44, the control unit 19 stores the measurement result 44
into the image memory 15 by also associating it with the
B-mode image 40 and the first image including the body mark
41 and the positional image 42.

[0056] “An ultrasound image and a first image” or “an
ultrasound image, a first image, and a measurement result”
that are stored in accordance with a storing request by the
operator are conventionally used when preparing a report of
an examination using ultrasound image. According to the first
embodiment, a report of an examination using ultrasound
image can be easily prepared through processing by the out-
put-information creating unit 18, which is explained below.
[0057] Specifically, the output-information creating unit 18
creates a second image based on the shape of a first image
stored by the image memory 15. More specifically, the out-
put-information creating unit 18 sets an image that reflects
image information extracted from an ultrasound image asso-
ciated with a first image, into an image in the same shape as
the shape of a schematic image (body mark), in accordance
with relative positional relation of a positional image in the
schematic image, thereby creating a second image. The out-
put-information creating unit 18 then creates an image that
image information extracted from the ultrasound image asso-
ciated with the first image is superimposed onto the created
second image, as output information. For example, after an
examination of the same subject (the subject P) is performed,
when the operator inputs an output request for output infor-
mation about the ultrasound examination of the subject P via
the input device 3 together with an identification (ID) of the
subject P and an examination 1D, the processing by the out-
put-information creating unit 18 is executed.

[0058] Theinternal storage unit 17 stores association infor-
mation that a type of image information to be superimposed
on a second image is associated with each mode of examina-
tion using ultrasound, and the output-information creating
unit 18 sets image information to be superimposed onto a
second image by referring to the association information.
FIG. 4 is a schematic diagram for explaining an example of
association information.

[0059] Forexample, as shownin FIG. 4, theinternal storage
unit 17 stores association information that “mode: measure-
ment mode” is associated with “image information: measure-
ment result”. In other words, the internal storage unit 17
stores association information that a measurement result is to
be described in output information as image information,
with respect to an ultrasound image associated with measure-
ment resultinaccordance with the measurement mode. More-
over, for example, as shown in FIG. 4, the internal storage unit
17 stores association information that “mode: color-Doppler
mode” is associated with “image information: there is a blood
flow”. In other words, the internal storage unit 17 stores
association information that a comment of “there is a blood
flow” is to be described in output information as image infor-
mation, with respect to a color Doppler image. Furthermore,
for example, as shown in FIG. 4, the internal storage unit 17
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stores association information that “mode: calcification-
highlighted mode” is associated with “image information:
there is calcification”. In other words, the internal storage unit
17 stores association information that a comment of “there is
calcification” is to be described in output information as
image information, with respect to calcification-highlighted
image.

[0060] Based on such association-information, a concrete
example of output information created by the output-infor-
mation creating unit 18 is explained below with reference to
FIGS. 5to 7. FIG. 5 is a schematic diagram for explaining an
output image in the measurement mode; FIG. 6 is a schematic
diagram for explaining an output image in the color Doppler
mode; and FIG. 7 is a schematic diagram for explaining an
output image in the calcification-highlighted mode.

[0061] For example, when creating output information
from a composite image in the measurement mode shown in
FIG. 3, the output-information creating unit 18 creates an
image 46 formed in the same shape as the shape of the body
mark 41 (see FIG. 5). As shown in FIG. 5, the output-infor-
mation creating unit 18 then sets an image 47 that schemati-
cally represents the measurement target portion 43 in the
image 46, in accordance with relative positional relation of
the positional image 42 in the body mark 41. In other words,
the output-information creating unit 18 creates a second
image of the image 46 and the image 47 based on the shapes
of the body mark 41 and the positional image 42 in the first
image. The output-information treating unit 18 then superim-
poses “910.2x8.5” expressing the content of the measure-
ment result 44 as the image information onto the vicinity of
the image 47 in the second image as shown in FIG. 5, by
referring to the above association information, thereby creat-
ing output information 45.

[0062] Moreover, when creating output information from a
composite image in the color Doppler mode shown in the left
figure in FIG. 6, the output-information creating unit 18 cre-
ates an image 48 formed in the same shape as the shape of the
body mark (see the right figure in FIG. 6). As shown in the
right figure in FIG. 6, the output-information creating unit 18
then sets an image 49 that schematically represents that there
is a blood flow in the image 48, in accordance with relative
positional relation of the positional image in the body mark.
As shown in the right figure in FIG. 6, the output-information
creating unit 18 then superimposes the comment “there is a
blood flow” as the image information onto the vicinity of the
image 49 in the second image by referring to the above
association information, thereby creating output information
50.

[0063] Furthermore, when creating output information
from a composite image in the calcification-highlighted mode
shown in the left figure in FIG. 7, the output-information
creating unit 18 creates an image 51 formed in the same shape
as the shape of the body mark (see the right figure in FIG. 7).
As shown in the right figure in FIG. 7, the output-information
creating unit 18 then sets an image 52 that schematically
represents that there is calcification in the image 51, in accor-
dance with relative positional relation of the positional image
in the body mark. As shown in the right figure in FIG. 7, the
output-information creating unit 18 then superimposes the
comment “there is a calcification” as the image information
onto the vicinity of the image 52 in the second image by
referring to the above association information, thereby creat-
ing output information 53.
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[0064] Among ultrasound examinations, a plurality of
ultrasound images is sometimes stored with respect to the
same tissue of the same subject (the subject P), and a report
needs to be prepared from the plurality of ultrasound images,
in some cases.

[0065] When the image memory 15 stores a plurality of
ultrasound images associated with a first image including the
same schematic image (body mark) among a plurality of
ultrasound images taken from the same subject, the output-
information creating unit 18 according to the first embodi-
ment creates a second image by superimposing images based
on respective positional images of the ultrasound images onto
the same schematic image, and further superimposes image
information about the respective ultrasound images onto the
vicinities of the images based on the corresponding positional
images. Accordingly, the output-information creating unit 18
according to the first embodiment creates an output image.
[0066] A case of creating output information from a plural-
ity of ultrasound images is explained below with reference to
FIG. 8. FIG. 8 is a schematic diagram for explaining output
information created from a plurality of ultrasound images.
[0067] The left figures in FIG. 8 depict composite images
that respective two B-mode images taken of the right mamma
of the subject P at two different ultrasound scanning positions
are each combined with a body mark, a positional image, and
a measurement result. In other words, the two composite
images in the measurement mode shown in the left figures in
FIG. 8 are set with respective positional images at the differ-
ent positions in the same body mark. Moreover, the two
composite images in the measurement mode shown in the left
figures in FIG. 8 are provided with descriptions of respective
measurement results of the measurement target portions set in
the composite images. Precisely, the composite image shown
in the upper left figure in FIG. 8 is provided with a description
of a measurement result “A: 10.2 millimeters, and B: 8.5
millimeters”; and the composite image shown in the lower
left figure in FIG. 8 is provided with a description of a mea-
surement result “A: 5.2 millimeters, and B: 4.5 millimeters”.
[0068] Insuch case, the output-information creating unit 18
creates an image 54 formed in the same shape as the shape of
the body mark, as shown in the right figure in FIG. 8. The
output-information creating unit 18 then sets an image 55 and
an image 56 that schematically represent two measurement
target portions in the image 54, as shown in the right figure in
FIG. 8, in accordance with relative positional relation of the
respective positional images of the two composite images
with respect to the body mark. Accordingly, the output-infor-
mation creating unit 18 creates a second image that includes
the images 54, 55, and 56. The output-information creating
unit 18 then superimposes a measurement result “¢10.2x8.5”
of the composite image shown in the upper left figure in FIG.
8 onto the vicinity of the image 55 in the second image as
shown in the right figure in FIG. 8, by referring to the above
association information. Moreover, the output-information
creating unit 18 superimposes a measurement result “5.2x
4.5” of the composite image shown in the lower left figure in
FIG. 8 onto the vicinity of the image 56 in the second image
as shown in the right figure in FI1G. 8, by referring to the above
association information. Accordingly, the output-information
creating unit 18 creates one piece of output information 57
from the plurality of ultrasound images taken from the same
tissue of the subject P.

[0069] The example shown it FIG. 8 is explained above in
the case of creating output information from a plurality of
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images in the measurement mode taken from the same sub-
ject. However, the first embodiment can be in a case of cre-
ating output information from a plurality of images, for
example, in the color Doppler mode or the calcification-
highlighted mode. Moreover, the first embodiment can be in
acase of creating output information from images in different
modes taken from the same subject.

[0070] The control unit 19 shown in FIG. 1 performs con-
trol so as to output the output information created by the
output-information creating unit 18 to the external device 4
via the interface unit 20 and the network 100 based on an
output request by the operator. For example, the control umt
19 performs control such that output information is to be
printed by a printer that is the external device 4. As another
example, the control unit 19 performs control so as to transfer
output information as a chart of the subject P to an electronic
chart system that is the external device 4. The control unit 19
shown in FIG. 1 can also perform control so as to display
output information on the monitor 2, and control so as to store
it into the internal storage unit 17.

[0071] Processing performed by the ultrasound diagnosis
apparatus according to the first embodiment is explained
below with reference to FIGS. 9 and 10. FIG. 9 is a schematic
diagram for explaining image storing processing performed
by the ultrasound diagnosis apparatus according to the first
embodiment; and FIG. 10 1s a schematic diagram for explain-
ing output-information creating processing performed by the
ultrasound diagnosis apparatus according to the first embodi-
ment.

[0072] As shown in FIG. 9, the ultrasound diagnosis appa-
ratus according to the first embodiment determines whether a
storing request to store the composite image of the ultrasound
image and the first image that is set from the schematic image
(body mark) and the ultrasound scanning direction is received
(Step S101). If the storing request is not received (No at Step
S101), the ultrasound diagnosis apparatus turns on standby.
By contrast, if the storing request is received (Yes at Step
S101); the control unit 19 determines whether the composite
image for which storing request is received is in the measure-
ment mode that includes a measurement result (Step S102).

[0073] Ifitis inthe measurement mode (Yes at Step S102);
in accordance with an instruction by the control unit 19, the
image compositing unit 16 associates the ultrasound image,
the first image, and the measurement result with mode infor-
mation, and stores them into the image memory 15 (Step
S103), then terminates the processing.

[0074] By contrast, if it is not in the measurement mode (No
at Step S102); in accordance with an instruction by the control
unit 19, the image compositing unit 16 associates the ultra-
sound image and the first image with mode information, and
stores them into the image memory 15 (Step S104), then
terminates the processing. Resulting from storing the first
image, the image memory 15 is brought also storing informa-
tion about a relative position of the positional image in the
schematic image.

[0075] Asshownin FIG. 10, the ultrasound diagnosis appa-
ratus according to the first embodiment then determines
whether an output request for output information according to
the ultrasound examination of the subject P is received (Step
S201). If the output request is not received (No at Step S201),
the ultrasound diagnosis apparatus turns on standby.

[0076] By contrast, if the output request is received (Yes at
Step S201); the output-information creating unit 18 creates a
second image based on a shape of the first image stored by the
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image memory 15, and creates output information that is an
image that image information set from mode information and
association information about an ultrasound image associ-
ated with the first image is superimposed onto the created
second image (Step 8202, see FIGS. 510 8).

[0077] The control unit 19 then performs control so as to
output the output information to the external device 4 that is
to be an output target (Step S203), and then terminates the
processing.

[0078] As described above, according to the first embodi-
ment, the image memory 15 stores an ultrasound image, ad a
first image that is set with a schematic image representing a
portion imaged onto the ultrasound image and a positional
image indicating a scanning position with ultrasound when
creating the ultrasound image, in an associated manner. The
output-information creating unit 18 then creates a second
image based on a shape of the first image stored by the image
memory 15. The output-information creating unit 18 then
creates as output information an image that image informa-
tion extracted from the ultrasound image associated with the
first image is superimposed onto the created second image.
The control unit 19 then performs control so as to output the
output information created by the output-information creat-
ing unit 18 to the external device 4 via the interface unit 20 and
the network 100, based on an output request by the operator.
[0079] Precisely, according to the first embodiment, a
report preparation that is conventionally performed while
watching an ultrasound image again by filling image infor-
mation into a manually-drawn schema, or a schema regis-
tered, for example, in an electronic chart system, can be
automatically performed. Inother words, the ultrasound diag-
nosis apparatus according to the first embodiment automati-
cally produces a schema from a composite image of an ultra-
soundimage, a living-body schematic image and a positional-
information image; and furthermore, automatically
superimposes image information onto the automatically pro-
duced schema, thereby automatically performing a report
preparation. Therefore, according to the first embodiment, a
report of an examination using ultrasound image can be easily
prepared.

[0080] Moreover, according to the first embodiment the
output-information creating unit 18 sets an image that reflects
image information extracted from an ultrasound image asso-
ciated with a first image, into an image in the same shape as
the shape of a schematic image, in accordance with relative
positional relation of a positional image in the schematic
image, thereby creating a second image. Therefore, according
to the first embodiment, a second image precisely reflecting
information that is input when taking an ultrasound image can
be automatically created, so that a report of an examination
using ultrasound image can be more easily prepared.

[0081] Furthermore, according to the first embodiment, a
body mark that schematically represents a portion or an organ
imaged onto an ultrasound image is used as a schematic
image. Therefore, according to the first embodiment, output
information can be created by using a body mark that is
conventionally registered in the ultrasound diagnosis appara-
tus, so that a report of an examination using ultrasound image
can be far more easily prepared.

[0082] Moreover, according to the first embodiment, the
internal storage unit 17 stores association information that a
type of image information to be superimposed on a second
image is associated with each mode of examination using
ultrasound image, and the output-information creating unit
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18 sets image information to be superimposed onto a second
image by referring to the association information. Therefore,
according to the first embodiment, output information that
image information in accordance with the examination mode
is automatically transcribed onto a second image can be cre-
ated.

[0083] Furthermore, according to the first embodiment,
when the image memory 15 stores a plurality of ultrasound
images associated with a first image including the same sche-
matic image (body mark) among a plurality of ultrasound
images taken from the same subject, the output-information
creating unit 18 creates a second image by superimposing
images based on respective positional images of the ultra-
sound images onto the same schematic image, and further
superimposes image information about the respective ultra-
sound images onto the vicinities of the images based on the
corresponding positional images, thereby creating an output
image.

[0084] Therefore, according to the first embodiment, even
when there is a plurality of lesions in the same tissue of the
same subject, time and effort for a reading doctor to prepare a
report by watching again a plurality of ultrasound images of
the same subject can be avoided.

[0085] The first embodiment is explained above in the case
where the same ultrasound image includes one piece of image
information. However, the same ultrasound image sometimes
includes a plurality of pieces of image information in some
cases among ultrasound examinations. For example, some-
times there is a case of performing measurements on a plu-
rality of measurement target portions due to a plurality of
tumors that is observed at different positions in an ultrasound
image created at the same ultrasound scanning position.

[0086] Insuch case, the output-information creating unit 18
creates a plurality of pieces of output information that a
plurality of pieces of image information is superposed on
second images, based on information about depths in the
ultrasound image of the respective pieces of image informa-
tion. FIGS. 11 to 13 are schematic diagrams for explaining an
example of creating a plurality of output images from the
same ultrasound image.

[0087] For example, FIG. 11 depicts a composite image
that two measurement results are combined with a first image
by setting two measurement target portions in different
depths along the ultrasound transmitting direction on the
same B-mode image. For example, FIG. 11 depicts that a
measurement result 60 of a measurement target portion 58 at
a position “two centimeters” from the ultrasound probe 1 is
“A (longitudinal diameter): 10.2 millimeters, and B (trans-
verse diameter): 8.5 millimeters”, and a measurement result
61 of a measurement target portion 59 at a position “five
centimeters” from the ultrasound probe 1 is “C (longitudinal
diameter): 5.1 millimeters, and D (transverse diameter): 4.2
millimeters”.

[0088] In such case, as shown in the left figure in FIG. 12,
the output-information creating unit 18 creates a second
image that an image schematically representing the measure-
ment target portion 58 is set in an image formed in the same
shape as the shape of the body mark shown in FIG. 11. The
output-information creating unit 18 then superimposes “¢10.
2x8.5” expressing the content of the measurement result 60
and depth information “two centimeters”, thereby creating
output information 62, as shown in the lower left figure in
FIG. 12.
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[0089] Moreover, as shown in the lower right figure in FIG.
12, the output-information creating unit 18 creates a second
image that an image schematically representing the measure-
ment target portion 59 is set in an image formed in the same
shape as the shape of the body mark shown in FIG. 11. The
output-information creating unit 18 then superimposes “¢5.
1x4.2” expressing the content of the measurement result 61
and depth information “five centimeters”, thereby creating
output information 63, as shown in the lower right figure in
FIG. 12.

[0090] Alternatively, to enable a person who refers to the
output information to recognize three-dimensionally respec-
tive pieces of depth information about the measurement por-
tions, the output-information creating unit 18 creates at first a
plurality of images formed in the same shape as the shape of
the body mark shown in FIG. 11, as a plurality of pieces of
output information not including image information. The out-
put-information creating unit 18 then inserts the output infor-
mation 62 and 63 into the pieces of output information not
including image information, based on the pieces of depth
information. The output-information creating unit 18 then
creates one piece of data, by bundling a plurality of output
images created by such processing with a scroll bar 64, as
shown in FIG. 13. The reading doctor can refers to the output
information 62 and 63 at a position in accordance with the
depth information, by moving the scroll bar 64 up or down, as
shown in FIG. 13.

[0091] In this way, according to a modification of the first
embodiment, when there is a plurality of pieces of image
information in the same ultrasound image, the output-infor-
mation creating unit 18 creates a plurality of pieces of output
information that a plurality of pieces of image information is
superposed on second images, based on information about
depths in the ultrasound image of the respective pieces of
image information. Therefore, according to the modification,
even when there is a plurality of pieces of image information
in the same ultrasound image, a report of an examination
using ultrasound image can be easily prepared.

[0092] A second embodiment is explained below in a case
where output information is creates only about a specified
ultrasound image.

[0093] The output-information creating unit 18 according
to the second embodiment creates output information only
about an ultrasound image that is specified by the operator.
For example, when storing a composite image, the operator
specifies whether or not to use it for outputting output infor-
mation. Accordingly, the image compositing unit 16 associ-
ates it with a flag indicating that it is for output, together with
an ultrasound image and a first image, and stores them into the
image memory 15, for example. When an output request for
output information according to an ultrasound examination of
the subject P is received, the output-information creating unit
18 creates an output image only from an ultrasound image
associated with the flag among a plurality of ultrasound
images of the subject P.

[0094] Processing performed by the ultrasound diagnosis
apparatus according to the second embodiment is explained
below with reference to FIG. 14. FIG. 14 is a schematic
diagram for explaining output-information creating process-
ing performed by the ultrasound diagnosis apparatus accord-
ing to the second embodiment. Image storing processing by
the ultrasound diagnosis apparatus according to the second
embodiment is similar to the image storing processing
explained with reference to FIG. 9, except that a flag is asso-
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ciated when the processing is of storing an image for output,
therefore explanation is omitted.

[0095] Asshownin FIG. 14, the ultrasound diagnosis appa-
ratus according to the second embodiment determines
whether an output request for output information in the ultra-
sound examination of the subject P is received (Step S301). If
the output request is not received (No at Step S301), the
ultrasound diagnosis apparatus turns on standby.

[0096] By contrast, if the output request is received (Yes at
Step S301); the output-information creating unit 18 creates a
second image based on a shape of the first image only from an
ultrasound image associated with a flag for output, and cre-
ates output information that is an image that image informa-
tion set from mode information and association information
about an ultrasound image associated with the first image is
superimposed onto the created second image (Step S302).
[0097] The control unit 19 then performs control so as to
output the output information to the external device 4 that is
to be an output target (Step S303), and then terminates the
processing.

[0098] As described above, according to the second
embodiment, the output-information creating unit 18 creates
output information only with respect to an ultrasound image
specified by the operator. Therefore, according to the second
embodiment, output information can be created only from an
ultrasound image determined by the reading doctor as it is
useful for report preparation.

[0099] According to a third embodiment, processing using
output information is explained below with reference to FIG.
15. FIG. 15 is a schematic diagram for explaining a control
unit according to the third embodiment.

[0100] The control unit 19 according to the third embodi-
ment performs control when the operator who refers to output
information specifies a piece of image information in the
output information, so as to display an ultrasound image from
which the specified piece of image information is extracted,
onto the monitor 2.

[0101] Processing performed by the control unit 19 accord-
ing to the third embodiment is explained below by using the
output information 57 explained with reference to FIG. 8. For
example, as shown in the left figure in FIG. 15, when the
image 55 that schematically represents a measurement target
portion of a measurement result “910.2x8.5” is specified by
the reading doctor with the input device 3, such as a mouse,
the control unit 19 reads from the image memory 15 a com-
posite image of an ultrasound image (B-mode image) ren-
dered of the measurement target portion from which the
image 55 is created, based on relative positional information
about the image 55 in the image 54. The control unit 19 then
performs control so as to display the read composite image
onto the monitor 2, as shown in the right figure in FIG. 15. The
third embodiment can be in a case where there is one piece of
image information in output information, as the operator
specifies the one piece of image information, an ultrasound
image or a composite image that s an extraction source of the
image information is displayed.

[0102] Processing performed by the ultrasound diagnosis
apparatus according to the third embodiment is explained
below with reference to FIG. 16. FIG. 16 is a schematic
diagram for explaining processing performed by the ultra-
sound diagnosis apparatus according to the third embodi-
ment.

[0103] As depicted in FIG. 16, the ultrasound diagnosis
apparatus according to the third embodiment determines



US 2011/0295118 Al

whether image information in the output information is speci-
fied by the operator who refers to the output information
about the subject P (Step S401). If the image information is
not specified (No at Step S401), the ultrasound diagnosis
apparatus turns on standby.

[0104] By contrast, if the image information is specified
(Yes at Step S401); the control unit 19 performs control so as
to display onto the monitor 2 the ultrasound image from
which the specified image information is extracted (Step
S402), and then terminates the processing.

[0105] As described above, according to the third embodi-
ment, when the operator who refers to the output information
specifies image information in the output information, the
control unit 19 performs control so as to display onto the
monitor 2 the ultrasound image from which the specified
image information is extracted. Conventionally, for example,
in a case of a re-examination, a doctor needs to confirm a
lesion part by seeing a comment in a report and finding an
ultrasound image related to a comment considered as mean-
ingful. However, according to the third embodiment, a doctor
can refer to an ultrasound image related to a comment con-
sidered as meaningful, through a simple operation, such as
specifying a piece of image information in output informa-
tion. Therefore, according to the third embodiment, effi-
ciency of an ultrasound examination can be improved.

[0106] The first to the third embodiments are explained
above in the cases where output-information creating pro-
cessing and output control processing are executed in the
ultrasound diagnosis apparatus. However, the output-infor-
mation creating processing and the output control processing
explained in the first to the third embodiments can be
executed by an image-information management apparatus
that is placed separately from the ultrasound diagnosis appa-
ratus, by using ultrasound image created by the ultrasound
diagnosis apparatus. Modifications using an image-informa-
tion management apparatus placed separately from the ultra-
sound diagnosis apparatus are explained below. FIG. 17 is a
schematic diagram for explaining a modification of the first to
the third embodiment.

[0107] The image-information management apparatus is,
for example, as shown in FIG. 17, placed as an apparatus
included in an in-hospital system that is introduced in a hos-
pital. As an in-hospital system, a Picture Archiving and Com-
munication System (PACS), an electronic chart system, a
Hospital Information System (HIS), a Radiology Information
System (RIS), and the like, can be listed.

[0108] As shown in FIG. 17, a medical diagnostic imaging
apparatus, an image storage device, and a terminal device are
connected to such in-hospital system in conditions capable to
communicate, for example, via a local area network (LAN)
that is provided inside the hospital. The medical diagnostic
imaging apparatus is an apparatus placed in the hospital, such
as an ultrasound diagnosis apparatus, an X-ray diagnosis
apparatus, an X -ray Computed Tomography (CT) apparatus,
a Magnetic Resonance Imaging (MRI) apparatus, a Single
Photon Emission Computed Tomography (SPECT) appara-
tus, a Positron Emission computed Tomography (PET) appa-
ratus, a SPECT-CT apparatus that a SPECT apparatus and an
X-ray CT apparatus are integrated, a PET-CT apparatus that a
PET apparatus and an X-ray CT apparatus are integrated, or
the like. The terminal device is a device that allows a doctor or
an examination engineer who works in the hospital to view a
medical image. For example, the terminal device is a personal
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computer (PC) that is operated by a doctor or an examination
engineer who works in the hospital.

[0109] The image storage device is a device that receives
data, such as a medical image taken by the medical diagnostic
imaging apparatus, and supplemental information about the
medial image, and stores and manages the received data. For
example, the image storage device stores and manages “a
composite image of an ultrasound image, a schematic image,
and positional image” stored by the image memory 15, and “a
measurement result of the composite image™.

[0110] Inother words, the image-information management
apparatus can executes the processing explained in the first to
the third embodiments by using data received by the image
storage device from an ultrasound diagnosis apparatus, and
can output a processing result to the terminal device. In such
case, theimage-information management apparatus can auto-
matically perform report preparation, from each of ultra-
sound images taken by a plurality of ultrasound diagnosis
apparatuses included in the in-hospital system, by cooperat-
ing with the image storage device. In other words, as the
image-information management apparatus is installed in the
in-hospital system, a report of an examination using ultra-
soundimage can be easily prepared, similarly to the first to the
third embodiments. The image-information management
apparatus can be applied to a case where the image-informa-
tion management apparatus is configured as an apparatus
capable to store a massive volume of image data, so that the
image-information management apparatus is integrated with
the image storage device. Alternatively, it can be applied to a
case where the image storage device is configured to function
as the image-information management apparatus.

[0111] Furthermore, the image-information management
apparatus described above can be applied to a case where the
image-information management apparatus creates output
information by using a medical image, such as an X-ray
image, an X-ray CT image, an MRI image, a SPECT image,
or a PET image, as well as an ultrasound image, as a medical
image to be processed. In such case, the image storage device
or the image-information management apparatus stores a
medical image, and “a first image that is set with a schematic
image representing a portion image onto the medical image
and a positional image indicating the position of a region of
interest in the medical image”, in an associated manner.
[0112] Forexample, the image storage device or the image-
information management apparatus stores an X-ray CT
image of a chest. The image storage device or the image-
information management apparatus then stores “a first image
that is set with a schematic image schematically representing
the chest and a positional image indicating the position of a
Region Of Interest (ROI)”, by associating it the X-ray CT
image of the chest.

[0113] Theimage-information management apparatus then
creates a second image based on the shape of the first image,
and creates an image that image information extracted from a
medical image associated with the first image is superim-
posed on the second image, as output information. For
example, the image-information management apparatus cre-
ates an image that a measurement result of the region of
interest in the X-ray CT image of the chest is superimposed
onto the second image, as output information.

[0114] Theimage-information management apparatus then
performs control so as to output the output information to a
certain external device (for example, a terminal device).
According to the modification, report preparation can be
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automatically performed from each of medical images taken
by medial diagnostic imaging apparatuses included in an
in-hospital system. In other words, as the image-information
management apparatus is installed in the in-hospital system,
areport of an examination using medical image can be easily
prepared.

[0115] Asexplained above, according to the first to the third
embodiments, a report of an examination using ultrasound
image can be easily prepared.

[0116] 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 ultrasound diagnosis apparatus comprising:

an image storage unit that associates and stores an ultra-

sound image, and a first image that is set in accordance
with a schematic image representing a portion imaged
onto the ultrasound image and a positional image indi-
cating a scanning position with ultrasound when creat-
ing the ultrasound image;

an output-information creating unit that creates a second

image based on a shape of the first image stored by the
image storage unit, and creates as output information an
image that image information extracted from an ultra-
sound image associated with the first image is superim-
posed on created second image; and

acontrol unit that performs control of outputting the output

information created by the output-information creating
unit to a predetermined external device.

2. The ultrasound diagnosis apparatus according to claim
1, wherein the output-information creating unit sets an image
reflecting the image information into an image in a same
shape as that of the schematic image, in accordance with
relative positional relation of the positional image in the sche-
matic image, thereby creating the second image.

3. The ultrasound diagnosis apparatus according to claim
1, wherein the schematic image is a body mark representing a
portion imaged onto the ultrasound image.

4. The ultrasound diagnosis apparatus according to claim 1
further comprising an association-information storage unit
that stores association information that a type of image infor-
mation to be superimposed onto the second image is associ-
ated with each type of examination using ultrasound image,
wherein the output-information creating unit sets image
information to be superimposed onto the second image by
referring to the association information stored by the associa-
tion-information storage unit.

5. The ultrasound diagnosis apparatus according to claim
1, wherein when the image storage unit stores a plurality of
ultrasound images associated with a first image including a
same schematic image among a plurality of ultrasound
images taken from a same subject, the output-information
creating unit creates a second image by superimposing
images based on respective positional images of ultrasound
images onto the same schematic image, and further creates
the output image by superimposing image information about
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respective ultrasound images in vicinities of images based on
corresponding positional images.

6. The ultrasound diagnosis apparatus according to claim
1, wherein when there is a plurality of pieces of image infor-
mation within a same ultrasound image, the output-informa-
tion creating unit creates a plurality of pieces of output infor-
mation that the pieces of image information are each
superimposed onto the second image based on information
about respective depths in the ultrasound image of the pieces
of image information.

7. The ultrasound diagnosis apparatus according to claim
1, wherein the output-information creating unit creates the
output information only on a specified ultrasound image.

8. The ultrasound diagnosis apparatus according to claim
1, wherein when an operator who refers to the output infor-
mation specifies image information in the output information,
the control unit performs control of displaying onto a prede-
termined display unit an ultrasound image from which speci-
fied image information is extracted.

9. An image-information management apparatus compris-
ing:

an image storage unit that associates and stores an ultra-

sound image, and a first image that is set in accordance
with a schematic image representing a portion imaged
onto the ultrasound image and a positional image indi-
cating a scanning position with ultrasound when creat-
ing the ultrasound image;

an output-information creating unit that creates a second

image based on a shape of the first image stored by the
image storage unit, and creates as output information an
image that image information extracted from an ultra-
sound image associated with the first image is superim-
posed on created second image; and

acontrol unit that performs control of outputting the output

information created by the output-information creating
unit to a predetermined external device.

10. The image-information management apparatus accord-
ing to claim 9, wherein the output-information creating unit
sets an image reflecting the image information into an image
in a same shape as that of the schematic image, in accordance
with relative positional relation of the positional image in the
schematic image, thereby creating the second image.

11. The image-information management apparatus accord-
ing to claim 9, wherein the schematic image is a body mark
representing a portion imaged onto the ultrasound image.

12. The image-information management apparatus accord-
ing to claim 9 further comprising an association-information
storage unit that stores association information that a type of
image information to be superimposed onto the second image
is associated with each type of examination using ultrasound
image, wherein the output-information creating unit sets
image information to be superimposed onto the second image
by referring to the association information stored by the asso-
ciation-information storage unit.

13. The image-information management apparatus accord-
ing to claim 9, wherein when the image storage unit stores a
plurality of ultrasound images associated with a first image
including a same schematic image among a plurality of ultra-
sound images taken from a same subject, the output-informa-
tion creating unit creates a second image by superimposing
images based on respective positional images of ultrasound
images onto the same schematic image, and further creates
the output image by superimposing image information about
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respective ultrasound images in vicinities of images based on
corresponding positional images.

14. The image-information management apparatus accord-
ing to claim 9, wherein when there is a plurality of pieces of
image information within a same ultrasound image, the out-
put-information creating unit creates a plurality of pieces of
output information that the pieces of image information are
each superimposed onto the second image based on informa-
tion about respective depths in the ultrasound image of the
pieces of image information.

15. The image-information management apparatus accord-
ing to claim 9, wherein the output-information creating unit
creates the output information only on a specified ultrasound
image.

16. The image-information management apparatus accord-
ing to claim 9, wherein when an operator who refers to the
output information specifies image information in the output
information, the control unit performs control of displaying
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onto a predetermined display unit an ultrasound image from
which specified image information is extracted.
17. An image-information management apparatus com-
prising:
an image storage unit that associates and stores an medical
image, and a first image that is set in accordance with a
schematic image representing a portion imaged onto the
medical image and a positional image indicating a posi-
tion of a region of interest on the medical image;
an output-information creating unit that creates a second
image based on a shape of the first image stored by the
image storage unit, and creates as output information an
image that image information extracted from a medical
image associated with the first image is superimposed
onto created second image; and
acontrol unit that performs control of outputting the output
information created by the output-information creating
unit to a predetermined external device.
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