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ULTRASONIC DIAGNOSIS SUPPORT
SYSTEM, ULTRASONIC IMAGING
APPARATUS, AND ULTRASONIC DIAGNOSIS
SUPPORT METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an ultrasonic diag-
nosis support system, an ultrasonic imaging apparatus, and an
ultrasonic diagnosis support method for supporting diagnosis
using ultrasonic images.

[0003] 2. Description of the Related Art

[0004] The ultrasonic imaging apparatus comprises an
ultrasonic probe comprising a plurality of ultrasonic trans-
ducers. The ultrasonic imaging apparatus transmits ultrasonic
waves to a body to be examined through the ultrasonic probe
and receives reflected waves from the body to be examined
through the ultrasonic probe to generate ultrasonic image data
(such as tomographic image data of a subject to be imaged)
based on the reflected waves.

[0005] The ultrasonic images obtained by the ultrasonic
imaging apparatus are used for medical examinations con-
ducted by a medical examiner such as a doctor. For example,
an ultrasonic imaging apparatus can be used for checking
mammary glands (e.g., Japanese Unexamined Patent Appli-
cation Publication 2006-305337). Herein, a case of conduct-
ing a mammary gland check using an ultrasonic imaging
apparatus is described. First, the examiner conducts an inter-
view with a subject to be examined (a person) regarding their
subjective symptoms (e.g., presence or absence of lumps in
the breasts, tension, pain, etc.). Then, the examiner images the
breasts of the subject to be examined with an ultrasonic imag-
ing apparatus to obtain tomographic image data. Areas with
subjective symptoms that have been declared by the subject
being examined are examined carefully by imaging from a
plurality of directions. The examiner then saves any image
data of areas determined to require a medical examination by
a medical examiner such as a doctor, or the examiner simply
outputs the image. Later, an examiner (doctor) can conduct a
medical examination based on the images that have been
saved or output and contact the subject being examined
regarding the results of the medical examination.

[0006] As described, a medical checkup using an ultrasonic
imaging apparatus is conducted through an interview by an
examiner, imaging with ultrasonic waves, and a medical
examination by a medical examiner (doctor). Furthermore,
checkups of mammary glands using an ultrasonic imaging
apparatus are conducted through group checkups. In this
group checkup, the examiner conducts an interview with a
plurality of subjects to be examined one after another and
conducts imaging with ultrasonic waves.

[0007] However, when a plurality of subjective symptoms
is declared by a subject being examined, the examiner must
distinguish each subjective symptoms separately to conduct
examinations. Therefore, the workload of the examiner
increases and there is a risk that details regarding subjective
symptoms or declared areas are mistaken, or that the exam-
iner forgets to examine areas requiring an examination.

[0008] Furthermore, if the examiner and the medical exam-
iner (doctor) are not the same subject, the relationship
between the subjective symptoms declared by the subject to
be examined and the image obtained by the examiner may be
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unclear to the medical examiner. Thus, there is a risk that the
image may be underutilized, when a medical examiner exam-
ines a subject to be examined.

[0009] Moreover, there are cases in which areas containing
subjective symptoms that have been declared by a subject to
be examined are not imaged by an examiner. In this case,
because an image representing the area with the subjective
symptom does not exist, the medical examiner is not able to
examine the area declared to have subjective symptoms
through an image. Even if the examiner and the medical
examiner are the same subject, the same problems as above
have occurred when the medical examiner examines a subject
to be examined after a few days.

SUMMARY OF THE INVENTION

[0010] The purpose of the present invention is to provide an
ultrasonic diagnosis support system, an ultrasonic imaging
apparatus, and an ultrasonic diagnosis support method for
supporting an examiner so that imaging is possible without
missing any body part of a subject to be examined. Further-
more, the purpose is to provide an ultrasonic diagnosis sup-
port system, an ultrasonic imaging apparatus, and an ultra-
sonic diagnosis support method for supporting a medical
examiner so that the medical examiner is able to conduct an
examination by taking medical questionnaire information of
asubject to be examined into consideration when conducting
a medical examination based on ultrasonic images.

[0011] A first aspect of the present invention is an ultra-
sonic diagnosis support system comprising: a receiver con-
figured to receive medical questionnaire information related
to a subject to be examined subject to medical examination;
and a controller configured to designate a location that is
regarding said received medical questionnaire information
and is located in a body part of said subject to be examined
subject to ultrasonic imaging, and to cause a display to dis-
play said received medical questionnaire information and the
location information indicating said designated location.
[0012] According to the first aspect, when examining a
subject to be examined using ultrasonic waves, the examina-
tion may be conducted while visually checking the medical
questionnaire information by displaying the medical ques-
tionnaire information obtained from the subject to be exam-
ined and the location information related to the medical ques-
tionnaire information. It therefore becomes possible to image
any body part of the subject to be examined without missing.
[0013] A second aspect of the present invention is based on
thefirstaspect of the ultrasonic diagnosis support system. The
second aspect of the ultrasonic diagnosis support system fur-
ther comprises: an image-generator configured to transmit
ultrasonic waves to said subject to be examined and to gen-
erate ultrasonic image data based on reflected waves from
said subject to be examined; and an image-data-storage,
wherein said controller is configured to link said medical
questionnaire information as well as said location informa-
tion to said generated ultrasonic image data and is configured
to cause said image-data-storage to store the same.

[0014] According to the second aspect, when conducting a
medical examination based on an ultrasonic image, it
becomes possible for a medial examiner to conduct a medical
examination while collating the medial questionnaire infor-
mation ofa subject to be examined and an ultrasonic image by
linking the medical questionnaire information to the ultra-
sonic image data obtained from imaging with ultrasonic
waves and by storing the same.
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[0015] A third aspect of the present invention is based on
the first aspect of the ultrasonic diagnosis support system. The
third aspect of the ultrasonic diagnosis support system further
comprises: a mark-storage configured to preliminarily store
subjective symptom marks corresponding to the subjective
symptoms of said subject to be examined and body marks
representing body parts of said subject to be examined,
wherein said receiver is configured to receive said medical
questionnaire information including the subjective symptoms
of said subject to be examined, and said controller is config-
ured to execute: receiving designation of a body part sub-
jected to ultrasonic imaging, acquiring the body mark repre-
senting said designated body part from said mark-storage;
causing said display to display said body mark; receiving
subjective symptom marks corresponding to the subjective
symptoms included in said received medical questionnaire
information from said mark-storage, receiving designation of
the location within said body mark; and causing said display
to display said acquired subjective symptom marks in said
designated location within said body mark in an overlapping
manner.

[0016] According to the third aspect, when examining a
subject to be examined with ultrasonic waves, it is possible to
conduct an examination while visually checking the subjec-
tive symptoms that have been declared by the subject to be
examined using subjective symptom marks by displaying a
subjective symptom mark corresponding to each subjective
symptom that has been obtained from the subject to be exam-
ined on a body mark representing a body part to be subjected
to ultrasonic imaging. It thereby becomes possible to image
any body part with a subjective symptom of the subject to be
examined without missing.

[0017] A fourth aspect of the present invention is based on
the third aspect of the ultrasonic diagnosis support system.
The fourth aspect of the ultrasonic diagnosis support system
further comprises: an image-generator configured to transmit
ultrasonic waves to said subject to be examined, and to gen-
erate ultrasonic image data based on said reflected waves
from the subject to be examined, and an image-data-storage,
wherein said controller is configured to link said medical
questionnaire information as well as the location information
indicating the location of said subjective symptom mark in
said body mark to said generated ultrasonic image data and to
cause said image-data-storage to store the same.

[0018] According to the fourth aspect, when conducting a
medical examination based on an ultrasonic image, it
becomes possible for a medial examiner to conduct a medical
examination while collating a subjective symptom of a
subjesct to be examined and an ultrasonic image by linking
the medical questionnaire information to the ultrasonic image
data obtained from imaging with ultrasonic waves and by
storing the same.

[0019] A fifth aspect of the present invention is an ultra-
sonic imaging apparatus comprising: a mark-storage config-
ured to preliminarily store subjective symptom marks corre-
sponding to the subjective symptoms of a subject to be
examined and body marks representing the body parts of said
subject to be examined, an image-generator configured to
transmit ultrasonic waves to said subject to be examined, and
to generate ultrasonic image data based on reflected waves
from said subject to be examined, a receiver configured to
receive medical questionnaire information including the sub-
jective symptoms of said subject to be examined, a controller
configured to execute: receiving designation of a body part
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subjected to ultrasonic imaging;acquiring the body mark rep-
resenting said designated part from said mark-storage; caus-
ing said display to display said body mark; acquiring subjec-
tive symptom marks corresponding to the subjective
symptoms included in said received medical questionnaire
information from said mark-storage; receiving designation of
alocation within said body mark; and causing said display to
display said acquired subjective symptom marks in an over-
lapping manner with said designated location within said
body mark; and an image-data-storage configured to store
said medical questionnaire information and location informa-
tion indicating the location of said subjective symptom marks
in said body mark by linking to said generated ultrasonic
image data.

[0020] A sixth aspect of the present invention is an ultra-
sonic diagnosis support method, comprising: entering medial
questionnaire information related to a subject to be examined
subject to medical examination; entering a location related to
said received medical questionnaire information, the location
being a body part of said subject to be examined subject to
ultrasonic imaging; and displaying said received medical
questionnaire information as well as the location information
indicating said received location.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a block diagram showing an ultrasonic
diagnosis support system related to an embodiment of the
present invention.

[0022] FIG. 2 illustrates a body mark and a subjective
symptom mark representing a subjective symptom that is
declared by a subject to be examined.

[0023] FIG. 3 illustrates a setting example of a mark repre-
senting a subjective symptom with respect to a body mark.
[0024] FIG. 4 illustrates a screen showing a tomographic
image and a body mark in which a subjective symptom mark
representing a subjective symptom has been set.

[0025] FIG. 5 is a flow chart for explaining a series of
actions according to the ultrasonic diagnosis support system
related to the embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

(Constitution)

[0026] An ultrasonic diagnosis support system related to
the embodiment of the present invention is described refer-
ring to FIG. 1. FIG. 1 is a block diagram showing the ultra-
sonic diagnosis support system related to the embodiment of
the present invention.

[0027] The ultrasonic diagnosis support system related to
this embodiment is comprised by an image-generator 1, a
controller 6, a storage 7, and a user interface (UI) 11. The
controller 6, the storage 7, and the user interface (UT) 11
embody a diagnosis support apparatus 20. In the present
invention, the ultrasonic diagnosis support system may also
be embodied solely of the diagnosis support apparatus 20, and
also the image-generator 1 and the diagnosis support appara-
tus 20 may embody the ultrasonic imaging apparatus.
[0028] The image-generator 1 transmits ultrasonic waves
to a body to be examined and generates ultrasonic image data
such as tomographic image data based on reflected waves
from the body to be examined. The ultrasonic image data
generated in the image-generator 1 is output to a display 12
and an ultrasonic image based on the ultrasonic image data is
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displayed in the display 12. The image-generator 1 comprises
an ultrasonic probe 2, a transmitter/receiver 3, a signal-pro-
cessor 4, and a DSC 5.

[0029] For the ultrasonic probe 2, a single-dimensional
array probe in which a plurality of ultrasonic transducers are
arranged in a row in the scanning direction (1D array probe)
or a two-dimensional array probe in which a plurality of
ultrasonic transducers are arranged two-dimensionally (2D
array probe) is used. The transmitter/receiver 3 comprises a
transmitter and a receiver. The transmitter is connected to
each of the ultrasonic transducers of the ultrasonic probe 2.
The transmitter performs a transmission beam focus by
applying a delay when transmitting ultrasonic waves. The
transmitter then supplies an electrical signal to each of the
ultrasonic transducers to transmit ultrasonic waves that have
been subjected to a beam form (transmission beam form) at a
prescribed focal point. The receiver is connected to each of
the ultrasonic transducers of the ultrasonic probe 2. By the
receiver, an echo signal whose wave has been received by
each of the ultrasonic transducers is amplified, and after an
A/D conversion, the delay time required to determine the
receiving directionality is given and added. Due to the addi-
tion, reflected waves from the direction according to the
receiving directionality are fortified.

[0030] Thesignal-processor 4 comprises a B-mode proces-
sor, a Doppler-mode processor, and a CFM-processor. The
data that has been output from the transmitter/receiver 3
undergoes a prescribed process in one of the processors. The
B-mode processor conducts a Band Pass Filter process to the
signal that has been output from the transmitter/receiver 3,
and thereafter, detects the envelope curve of the output signal.
The B-mode processor conducts imaging of the amplitude
information of the echo with respect to the detected data
through compression processing by logarithm conversion.
The Doppler-mode processor generates blood flow informa-
tion by employing a continuous Doppler method (CW Dop-
pler method) or a pulse Doppler method (PW Doppler
method). The CFM-processor conducts imaging of the mov-
ing blood flow information and generates colored ultrasonic
raster data. The DSC5 (Digital Scan Converter) converts the
data output from the signal-processor 4 to image data repre-
sented by a vertically crossing coordinate in order to obtain an
image represented by a vertically crossing coordinate system
(scan conversion processing). For example, DSCS generates
tomographic image data as two-dimensional information
based on the output from the B-mode processor. The ultra-
sonic image data such as tomographic image data that has
been output from the DSCS5 is output to the display 12 and an
ultrasonic image based on the ultrasonic image data is dis-
played in the display 12.

[0031] The storage 7 comprises an image-data-storage 8, a
mark-storage 9, and a medical-examination-results-storage
10. Specifically, the storage 7 is embodied by a storing device
such as a hard disk.

[0032] The image-data-storage 8 stores ultrasonic image
data such as tomographic image data generated in the image-
generator 1. For example, the controller 6 attaches identifica-
tion information such as patient ID to the tomographic image
data in order to identify the subject to be examined and stores
the tomographic image data attached with the identification
information in the image-data-storage 8. The identification
information such as a patient’s ID are entered from an oper-
ating part 13 by an operator (examiner).
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[0033] The mark-storage 9 stores subjective symptom
marks representing subjective symptoms declared by the sub-
ject to be examined. The subjective symptom marks are dif-
ferent for each symptom. A plurality of subjective symptom
marks are stored in the mark-storage 9. The mark-storage 9
also stores body marks representing the subject body part to
undergo ultrasonic imaging.

[0034] Herein, an example of subjective symptom marks
and body marks is explained referring to FIG. 2. FIG. 2
illustrates body marks and subjective symptom marks repre-
senting subjective symptoms declared by a subject to be
examined. In this embodiment, a case of imaging a breast is
described as an example of a body part to be diagnosed.
[0035] Body marks 31, 32 are schematized marks of the
shape of a breast. For example, the body mark 31 is a sche-
matized mark of a breast on the right side of the subject to be
examined. The body mark 32 is a schematized mark of a
breast on the left side thereof. Furthermore, subjective symp-
tom marks 33, 34, 35 are marks in which different colors or
patterns have been implemented for each. The operator is thus
able to distinguish each subjective symptom in accordance
with the color or the pattern of the mark. For example, the
subjective symptom mark 33 is a mark indicating a “lump”,
and the subjective symptom mark 34 is a mark indicating
“pain”. The subjective symptom mark 35 is a mark indicating
“tension”. As described, different subjective symptom marks
33, 34, 35 are prepared for each subjective symptom declared
by the subject to be examined and are stored preliminarily in
the mark-storage 9. To note, in the example shown in FIG. 2,
three subjective symptom marks are being shown. These are
merely examples of subjective symptom marks, and a plural-
ity of subjective symptom marks are to be stored preliminar-
ily in the mark-storage 9 in accordance with the declared
subjective symptoms.

[0036] Thecontroller 6 reads out a body mark that has been
designated by the operator using the operating part 13 from
the mark-storage 9 and causes the display 12 to display the
body mark. For example, in case of examining a breast of the
right side of the subject to be examined, the controller 6
causes the display 12 to display the body mark 31. Moreover,
the controller 9 receives subjective symptoms that have been
entered by the operator (examiner) with the use of the oper-
ating part 13, reads out subjective symptom marks corre-
sponding to the received subjective symptoms from the mark-
storage 9, and causes the display 12 to display the subjective
symptom marks.

[0037] Forexample, the controller 6 creates a table listing a
plurality of body marks that have been stored in the mark-
storage 9 and causes the display 12 to display the table list.
Furthermore, the controller 6 creates a table listing a plurality
of subjective symptom marks that have been stored in the
mark-storage 9 and causes the display 12 to display the table
list. The operator (examiner) uses the operating part 13 to
select a body mark representing a body part of a subject to be
imaged from the list of body marks by referring to the table
list. Upon receiving the selection from the operating part 13,
the controller 6 causes the display 12 to display the selected
body mark.

[0038] The operator (examiner) then conducts an interview
with the subject to be examined to listen and determine the
subjective symptoms from the subject to be examined. The
operator (examiner) then selects subjective symptom marks
representing the subjective symptoms thathave been declared
by the subject to be examined from the list of subjective
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symptom marks by using the operating part 13 and referring
to the table list. Furthermore, the operator uses the operating
part 13 to designate locations through body marks, which are
equivalent to the areas that have been declared by the subject
to be examined. The controller 6 receives the designated
locations through the body marks from the operating part 13
and instructs to display the subjective symptom marks
selected by the operator in the designated locations.

[0039] Herein, a setting example of subjective symptom
marks on a body mark is explained referring to FIG. 3. FIG. 3
illustrates a setting example of subjective symptom marks
representing subjective symptoms onto a body mark.

[0040] The operator (examiner) selects subjective symp-
tom marks corresponding to the subjective symptoms
obtained through an interview from the subject to be exam-
ined. Furthermore, the operator designates location using the
body mark 31, which is equivalent to the area with a subjec-
tive symptom declared by the subject to be examined. For
example, in a case when a subject to be examined has com-
plained of a “lump”, “pain”, or “tension” as shown in FIG. 3,
the operator selects a subjective symptom mark 36 meaning
“lump”, a subjective symptom mark 37 meaning “pain”, and
a subjective symptom mark 38 meaning “tension”. Moreover,
the operator uses the operating part 13 to designate locations
through body mark 31, which is equivalent to the areas with
the subjective symptoms declared by the subject to be exam-
ined. The controller 6 instructs to display the subjective
symptom marks 36, 37, 38 selected by the operator with the
use of the operating part 13 in the locations on the body mark
31, which has been designated by the operator. Moreover, it is
possible to change the size or the shape of the subjective
symptom marks. Once the size or the shape of a subjective
symptom mark is designated by the operator with the use of
the operating part 13, the controller 6 changes and instructs to
display the subjective symptom mark into the size or the
shape according to the designation.

[0041] Then, when the subjective symptom marks 36, 37,
38 are being displayed in an overlapping manner on the body
mark 31, the operator (examiner) applies the ultrasonic probe
2 to the areas of the subject to be examined that are equivalent
to the locations where the subjective symptom marks 36, 37,
38 have been set while checking the locations of the subjec-
tive symptom marks 36, 37, 38 that have been set on the body
mark 31. In that state, the image-generator 1 scans the body to
be examined with ultrasonic waves and generates ultrasonic
image data such as tomographic image data.

[0042] As described, by displaying the subjective symptom
mark 36 on the body mark 31 in an overlapping manner, the
examiner is able to conduct imaging with ultrasonic waves
while visually checking the area with a subjective symptom
that has been declared by the subject to be examined. It thus
becomes possible to conduct imaging without missing any
body part with a subjective symptom declared by the subject
to be examined. For example, even in a case where a subject
10 be examined declares a plurality of subjective symptoms to
the examiner, by displaying the subjective symptom marks
36, 37, 38 on the body mark 31 in an overlapping manner, it
becomes possible to conduct an examination while checking
the declared areas with the subjective symptoms or the state
thereof. Furthermore, forgetting to examine an area requiring
an examination can be prevented. As described, according to
the present embodiment it becomes possible to prevent the
occurrence of poorly prepared examinations.
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[0043] Herein, an example of a tomographic image gener-
ated by the image-generator 1 is shown in FIG. 4. FIG. 4
illustrates a screen representing a tomographic image and a
body mark in which subjective symptom marks representing
subjective symptoms have been set.

[0044] The controller 6 causes the display 12 to display the
body mark 31 in which the subjective symptom marks 36, 37,
38 have been set. Once tomographic image data is generated
by the image-generator 1, the controller 6 causes the display
12 to display a tomographic image 40 based on the tomo-
graphic image data.

[0045] When the operator (examiner) designates an area to
be imaged on the body mark 31 using the operating part 13,
the controller 6 then instructs to display a mark 43 represent-
ing the area to be imaged in the designated location. Further-
more, when the operator (examiner) designates a location that
is equivalent to a causal area 41 of the subjective symptoms on
the tomographic image 40 using the operating part 13, the
controller 6 instructs to display a mark 42 in the designated
location. In the example shown in FIG. 4, the marks 42, 43
each have an arrow-like shape. The arrow shape is merely an
example, and other shapes may also be used.

[0046] The controller 6 links medical questionnaire infor-
mation including subjective symptoms as well as location
information indicating the locations of subjective symptoms
in a body mark to the ultrasonic image data generated by the
image-generator 1 and causes the storage 8 to store the same.
In the example shown in the FIG. 4, the controller 6 links the
subjective symptom marks 36, 37, 38, mark 43, as well as
body mark 31 and tomographic image data in which the mark
42 has been set and causes the image-data-storage 8 to store
the same.

[0047] Once the operator designates the desired ultrasonic
data, the controller 6 then reads in the designated ultrasonic
image data from the image-data-storage 8 and causes the
display 12 to display an ultrasonic image based on the ultra-
sonic image data. Furthermore, the controller 6 reads in sub-
jective symptom marks corresponding to the subjective
symptoms that are included in the medical questionnaire
information linked to the designated ultrasonic image data
from the mark-storage 9. Then, the controller 6 causes the
display 12 to display the same by overlapping the subjective
symptom marks on the body mark.

[0048] Moreover, the controller 6 may also cause the
image-data-storage 8 to store the ultrasonic image that is
being displayed in the display 12, the body marks, and the
subjective symptom marks as one image data. Once the
operator selects desired image data, the controller 9 then
reads in the designated image data from the image-data-
storage 8 and causes the display 12 to display the ultrasonic
image, body marks, and subjective symptom marks that are
contained in the image data.

[0049] As described, by linking the ultrasonic image data
and the medical questionnaire information, when a medical
examiner (doctor) conducts a medical examination, once
desired ultrasonic image data is designated, an ultrasonic
image based on the ultrasonic image data and the medical
questionnaire information linked to the ultrasonic image data
are displayed in the display 12. Specifically, a body mark in
which subjective symptom marks have been set is displayed
in the display 12. When conducting a medical examination,
the medical examiner (doctor) may conduct a medical exami-
nation by comparing a tomographic image and subjective
symptom marks while taking the subjective symptoms into
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consideration. That is, the medical examination may be con-
ducted by taking into consideration the link between the
subjective symptoms declared by the subject to be examined
and the tomographic image obtained by the examiner.
[0050] Because identification information such as a
patient’s ID has been attached to the tomographic image data,
once the operator (doctor) enters the identification informa-
tion using the operating part 13, the controller 6 obtains
tomographic image data attached with the identification
information from the image-data-storage 8. The controller 6
then causes the display 12 to display a tomographic image
based on the tomographic image data. For example, once
tomographic image data in which the mark 42 has been set,
the controller 6 causes the display 12 to display atomographic
image 40 based on the tomographic image data. The mark 42
is then displayed in an overlapping manner on the tomo-
graphic image 40. Moreover, because the subjective symptom
marks 36, 37, 38, mark 43, and body mark 31 have been
linked to the tomographic image data, the controller 6 causes
the display 12 to display the body mark 31 and to instruct to
display the subjective symptom marks 36, 37, 38, and the
mark 43 in an overlapping manner on the body mark 31. In the
event of conducting a medical examination based on the
tomographic image 40, the medical examiner (doctor) is able
to conduct the medical examination by referring to, for
example, the subjective symptom mark 36 while collating the
tomographic image 40 and the subjective symptom.

[0051] The medical examiner (doctor) then conducts a
medical examination while referring to the tomographic
image 40 as well as the subjective symptom marks and enters
the results of the medical examination using the operating
part 13. Upon receiving the entry of the results of the medical
examination from the operating part 13, the controller 6
causes the medical-examination-results-storage 10 to store
the subjective symptoms and the results of the medical exami-
nation by linking the same. For example, the controller 6 links
the results of the medical examination entered from the oper-
ating part 13 and the subjective symptom marks linked to the
tomographic image 40 and causes the medical-examination-
results-storage 10 to store the same. The subjective symptoms
and the results of the medical examination are thus linked.
The controller 6 may also classify the results of the medical
examination for each subjective symptom and cause the
medical-examination-results-storage 10 to store the same.
[0052] As described, by linking and saving subjective
symptoms declared by the subject to be examined and the
results of the medical examination by the medical examiner
(doctor), it becomes possible to analyze the presence/absence
ofany links between subjective symptoms and example cases
or the progress of illness.

[0053] Furthermore, other than using body marks or sub-
Jjective symptom marks, the medical questionnaire informa-
tion of a subject to be examined may also be represented by
character information. For example, when the operator (ex-
aminer) enters medical questionnaire information of the sub-
jectto be examined as text information by using the operating
part 13, the controller 9 causes the display 12 to display the
medical questionnaire information through characters. Fur-
thermore, once location information indicating the areas with
the subjective symptoms declared by the subject to be exam-
ined is entered by the operator (examirner) as character infor-
mation using the operating part 13, the controller 9 causes the
display 12 to display the location information along with the
medical questionnaire information. For example, if names
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indicating each region of a breast are preliminarily defined,
the operator simply has to enter the name representing the
declared area with a subjective symptom by using the oper-
ating part 13.

[0054] As described, by displaying medical questionnaire
information and location information in the display 12, the
examiner is able to conduct imaging with ultrasonic waves
while checking the declared area that have subjective symp-
toms. It thus becomes possible to conduct imaging without
missing any body part to be examined.

[0055] Moreover, the controller 6 links medical question-
naire information as well as location information to the ultra-
sonic image data generated by the image-generator 1 and
causes the image-data-storage 8 to store the same.

[0056] Once the operator designates desired ultrasonic
image data, the controller 6 then reads in the designated
ultrasonic image data from the image-data-storage 8 and
causes the display 12 to display an ultrasonic image based on
the ultrasonic image data. Moreover, the controller 6 causes
the display 12 to display the medical questionnaire informa-
tion as well as location information that have been linked to
the designated ultrasonic image data together with the ultra-
sonic image.

[0057] As described, by linking the medical questionnaire
information as well as the location information to the ultra-
sonic image data, when conducting a medical examination, it
becomes possible to conduct the medical examination while
taking the link between subjective symptoms and an ultra-
sonic image into consideration.

[0058] Furthermore, the operator may also designate loca-
tions that are equivalent to the areas declared by the subject to
be examined in body marks through the operating part 13 and
may use their voice to enter medical questionnaire informa-
tion including subjective symptoms. The controller 6 causes
the display 12 to display a mark in the designated area of a
body mark in an overlapping manner. In this case, the con-
troller 6 links the location information indicating the desig-
nated locations in the body mark and the voice information
representing the voice that has been entered and causes the
image-data-storage 8 to store the same.

[0059] As described, by displaying a mark indicating the
declared area with a subjective symptom in an overlapping
manner on a body mark, the examiner is able to conduct
imaging with ultrasonic waves while checking the declared
area with the subjective symptom.

[0060] Moreover, the controller 6 links the location infor-
mation of the designated location in a body mark as well as
the voice information to the ultrasonic image data generated
by the image-generator 1 and causes the image-data-storage 8
to store the same.

[0061] Once the operator designates desired ultrasonic
image data, the controller 6 then reads in the designated
ultrasonic image data from the image-data-storage 8 and
causes the display 12 to display an ultrasonic image based on
the ultrasonic image data. Furthermore, the controller 6
causes the display 12 to display a body mark and to display a
mark in the location indicated by the location information that
has been linked to the ultrasonic image data in an overlapping
manner with the body mark. Once the operator uses the oper-
ating part 13 and designates a desired mark from the marks
that are being displayed in an overlapping manner with the
body mark, the controller 6 then replays the voice information
that has been linked to the location where the mark is being
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displayed. The medical questionnaire information linked to
the location where the mark is attached is thus replayed in the
form of a voice.

[0062] As described, by linking medical questionnaire
information as voice information to ultrasonic image data,
when conducting a medical examination, it becomes possible
1o conduct the medical examination while taking the link
between subjective symptoms and an ultrasonic image into
consideration.

[0063] The display 12 comprises displays such as a liquid
crystal display or a CRT.

[0064] The operating part 13 comprises a keyboard, a
mouse, a trackball or TCS (Touch Command Screen), etc. An
operator is able to designate a subjective symptom mark by
using the operating part 13. The operator is able to designate
a location in a body mark that is equivalent to an area with a
subjective symptom declared by a subject to be examined by
using the operating part 13.

[0065] The controller 6 is connected to each part of the
image-generator 1 and conducts controlling of each part. In
this embodiment, the controller 6 conducts controls such as:
display control of ultrasonic image data, display control of
subjective symptom marks, display control of body marks,
linking between subjective symptoms and results of a medical
examination, receipt of medical questionnaire information
that has been entered from the operation part 13, and trans-
mission/receipt control of ultrasonic waves through the trans-
mitter/receiver 3. Furthermore, the controller 6 embodies one
example of both the “receiver” and the “controller” in the
present invention.

[0066] Moreover, the controller 6 comprises a storage such
as a CPU (Central Processing Unit), a ROM (Read Only
Memory), and/or a RAM (Random Access Memory). In the
storage, an ultrasonic diagnosis support program has been
stored for executing the functions of the ultrasonic diagnosis
support system. When the CPU executes the ultrasonic diag-
nosis support program, a function to display ultrasonic image
data, a function to display subjective symptom marks, a func-
tion to display body marks, a function to link subjective
symptoms and results of a medical examination, and a func-
tion to receive medical questionnaire information that has
been entered from the operating part 13 are each executed.

(Actions)

[0067] Next, a series of actions of an ultrasonic diagnosis
support system related to the embodiment of the present
invention is described with reference to FIG. 5. FIG. 5 is a
flowchart for describing a series of actions conducted by the
ultrasonic diagnosis support system related to the embodi-
ment of the present invention.

(Step S01)

[0068] Before imaging with ultrasonic waves, the control-
ler 6 causes the display 12 to display a body mark represent-
ing a body part for imaging. For example, the controller 6
creates atable listing a plurality of body marks and causes the
display 12 to display the table list. When conducting a medi-
cal check of mammary glands, the examiner designates a
body mark representing a breast by using the operating part
13 whilereferring to the table list thatis being displayed in the
display 12. The controller 6 causes the display 12 to display a
body mark 31 or a body mark 32 that represents a breast by
obtaining the body mark from the mark-storage 9 as shown in
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FIG. 2. Furthermore, the controller 6 causes the display 12 to
display a table listing subjective symptom marks representing
subjective symptoms.

(Step S02)

[0069] The examiner then conducts an interview with the
subject to be examined.

(Step S03, Step S04)

[0070] In the interview, if the subject to be examined
declares subjective symptoms (Step S03, Yes), the examiner
uses the operating part 13 and selects subjective symptom
marks representing the subjective symptoms declared by the
subject to be examined. Furthermore, the operator designates
locations in the body mark 31 that are equivalent to the areas
with the subjective symptom declared by the subject to be
examined by using the operating part 13. The controller 6
(e.g., as shown in FIG. 3) causes the display 12 to display the
subjective symptom marks 36, 37, 38 in the designated loca-
tions of the body mark 31 in an overlapping manner.

(Step S05)

[0071] The examiner then conducts imaging with ultra-
sonic waves. The areas that are equivalent to the locations of
the subjective symptom marks 36, 37, 38 are imaged while
checking the locations that are being displayed in the body
mark 31 by referring to the body mark 31 that is being dis-
played in the display 12. As described, by conducting imag-
ing while checking the areas to be imaged by the subjective
symptom marks, it becomes possible for the examiner to
conduct imaging without missing any area with a subjective
symptom that has been declared by the subject to be exam-
ined.

[0072] If the subject to be examined does not declare any
subjective symptoms (Step S03, No), the examiner conducts
imaging under prescribed imaging conditions (Step S05). The
image-generator 1 transmits ultrasonic waves to the subject to
be examined and generates tomographic image data based on
the received reflection. The controller 6 causes the display 12
to display a tomographic image based on the tomographic
image data. For example, as shown in FIG. 4, the controller 6
causes the display 12 to display the body mark 31, subjective
symptom marks 36, 37, 38, and further causes the display 12
to display the obtained tomographic image 40.

(Step S06 to Step S08)

[0073] Theexaminer then observes the tomographic image
40 and determines whether the declared areas with subjective
symptoms are included in the tomographic image 40. If the
examiner determines that the declared areas with the subjec-
tive symptom are included in the tomographic image 40 (Step
S06, Yes), the locations that are equivalent to the areas to be
imaged are designated on the body mark 31 by using the
operating part 13. Furthermore, the operator uses the operat-
ing part 13 and designates the locations on the tomographic
image 40 that are equivalent to the causal areas 41 of the
subjective symptoms. The controller 6 receives each desig-
nation from the operating part 13 and displays the marks 42,
43 in the designated locations (Step S07).

[0074] Moreover, the controller 6 links the subjective
symptom marks 36,37, 38, the mark 43, and the body mark 31
to the tomographic image data in which the mark 42 has been
set and causes the image-data-storage 8 to store the same



US 2008/0208048 Al

(Step S08). That is, the controller 6 causes the image-data-
storage 8 to store the medical questionnaire information by
linking to the tomographic image data. The controller 6 also
attaches identification information such as the patient’s ID, to
identify the subject being examined, to the tomographic
image data. Furthermore, through a printing part (not illus-
trated), the controller 6 may also output the tomographic
image 40 to which subjective symptom marks and the like
have been linked.

[0075] The controller 6 may also cause the image-data-
storage 8 to store, as one image data, the tomographic image
data in which the mark 42 has been set, as well as the subjec-
tive symptom marks 36, 37, 38, the mark 43, and the mark 31.
[0076] On the other hand, if the examiner determines that
the declared areas with the subjective symptom are not
included in the tomographic image 40 (Step S06, No), the
operator determines whether a medical examination by a
medical examiner (doctor) is required or not for a later date
(Step S09). When the operator determines that a medical
examination is required for a later date (Step S09, Yes), the
controller 6 links the body mark 31 in which the subjective
symptom marks 36, 37, 38 have been set to the tomographic
image data and causes the image-data-storage 8 to store the
same (Step SO08).

(Step S10)

[0077] If there are other areas to be examined (Step S10,
Yes), the processes of Step S05 to Step S09 are then executed
again. On the other hand, if there are no other areas to be
examined (Step S10, No), the examination of the subject to be
examined finishes.

[0078] Whenamedical examiner (doctor) conducts a medi-
cal examination on a later date, the medical examiner enters
identification information such as the patient’s ID by using
the operating part 13. The controller 6 receives the identifi-
cation information from the operating part 13 and reads in
tomographic image data to which the identification informa-
tion has been attached from the image-data-storage 8. The
controller 6 then causes the display 12 to display a tomo-
graphic image based on the tomographic image data. For
example, as shown in FIG. 4, the controller 6 causes the
display 12 to display the tomographic image 40 based on
designated tomographic image data. Because subjective
symptom marks and the like have been linked to the tomo-
graphic image data, the controller 6 causes the display 12 to
display the subjective symptom mark 36 and the like along
with the tomographic image 40 as shown in FIG. 4.

[0079] Tt thus becomes possible for the medical examiner
(doctor) to conduct medical examination while taking sub-
jective symptoms into consideration by referring to the tomo-
graphic image 40 and the subjective symptom marks.
[0080] When the medical examiner (doctor) enters the
results of the medical examination by using the operating part
13, the controller 6 receives the results of the medical exami-
nation from the operating part 13 and causes the medical-
examination-results-storage 10 to store the results of the
medical examination that have been entered and the subjec-
tive symptoms by linking them. The controller 6 may also
store the results of the medical examination by classifying
them for each subjective symptom.

[0081] As described, by linking subjective symptoms and
the results of an interview, it becomes possible to analyze the
presence/absence of any links between the subjective symp-
toms and example cases, or the progress of the illness.
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What is claimed is:

1. An ultrasonic diagnosis support system comprising:

a receiver configured to receive medical questionnaire
information related to a subject to be examined subject
to medical examination; and

a controller configured to designate a location that is
regarding said received medical questionnaire informa-
tion and is located in a body part of said subject to be
examined subject to ultrasonic imaging, and to cause a
display to display said received medical questionnaire
information and the location information indicating said
designated location.

2. The ultrasonic diagnosis support system according to

claim 1, further comprising:

an image-generator configured to transmit ultrasonic
waves to said subject to be examined and to generate
ultrasonic image data based on reflected waves from said
subject to be examined: and

an image-data-storage, wherein

said controller is configured to link said medical question-
naire information as well as said location information to
said generated ultrasonic image data and is configured to
cause said image-data-storage to store the same.

3. The ultrasonic diagnosis support system according to

claim 2, wherein said controller is configured to execute:
receiving designation of ultrasonic image data;

acquiring said designated ultrasonic image data from said
image-data-storage;

causing said display to display an ultrasonic image based
on said designated ultrasonic image data; and

causing said display to display said medical questionnaire
information as well as said location information, which
have been linked to said designated ultrasonic image
data together with said ultrasonic image.

4. The ultrasonic diagnosis support system according to

claim 3, further comprising:

a medical-examination-results-storage, wherein said con-
troller is configured to execute:

receiving the results of a medical examination of said sub-
ject to be examined based on said ultrasonic image that
is being displayed in said display; and

linking said received results of the medical examination
and said medical questionnaire information, to cause
said medical-examination-results-storage to store the
same.

5. The ultrasonic diagnosis support system according to

claim 1, further comprising:

a mark-storage configured to preliminarily store subjective
symptom marks corresponding to the subjective symp-
toms of said subject to be examined and body marks
representing body parts of said subject to be examined,
wherein

said receiver is configured to receive said medical ques-
tionnaire information including the subjective symp-
toms of said subject to be examined, and

said controller is configured to execute:

receiving designation of a body part subjected to ultrasonic
imaging, acquiring the body mark representing said des-
ignated body part from said mark-storage;

causing said display to display said body mark:;

receiving subjective symptom marks corresponding to the
subjective symptoms included in said received medical
questionnaire information from said mark-storage,
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receiving designation of the location within said body
mark; and causing said display to display said acquired
subjective symptom marks in said designated location
within said body mark in an overlapping manner.

6. The ultrasonic diagnosis support system according to

claim 5, wherein

said controller is configured to execute:

acquiring a plurality of body marks as well as a plurality of
subjective symptom marks from said mark-storage;

causing said display to display a table listing said plurality
of body marks as well as a table listing said plurality of
subjective symptom marks;

receiving designation of a body mark among said list of
body marks;

causing said display to display said designated body mark;

receiving designation of a subjective symptom mark
among said list of subjective symptom marks; and

causing said display to display said designated subjective
symptom mark in said designated location within said
designated body mark in an overlapping manner.

7. The ultrasonic diagnosis support system according to
claim 5, wherein said body mark is a mark representing a
breast.

8. The ultrasonic diagnosis support system according to
claim 5, further comprising:

an image-generator configured to transmit ultrasonic
waves to said subject to be examined, and to generate
ultrasonic image databased on said reflected waves from
the subject to be examined, and

an image-data-storage, wherein said controller is config-
ured to link said medical questionnaire information as
well as the location information indicating the location
of said subjective symptom mark in said body mark to
said generated ultrasonic image data and to cause said
image-data-storage to store the same.

9. The ultrasonic diagnosis support system according to

claim 8, wherein said controller is configured to execute:
receiving designation of ultrasonic image data;

acquiring said designated ultrasonic image data from said
image-data-storage;

causing said display to display an ultrasonic image based
on said designated ultrasonic image data; and

causing display to display subjective symptom marks cor-
responding to the subjective symptoms included in the
medical questionnaire information that has been linked
to said designated ultrasonic image data, together with
said ultrasonic image in an overlapping manner with
said linked location within said body mark.

10. The ultrasonic diagnosis support system according to

claim 9, further comprising:

a medical-examination-results-storage, wherein said con-
troller is configured to execute:

receiving results of the medical examination of said subject
to be examined based on said ultrasonic image that is
being displayed in said display;

linking said received results of the medical examination
and said medical questionnaire information; and

causing said medical-examination-results-storage to store
the same.

11. An ultrasonic imaging apparatus comprising:

a mark-storage configured to preliminarily store subjective
symptom marks corresponding to the subjective symp-
toms of a subject to be examined and body marks rep-
resenting the body parts of said subject to be examined,
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an image-generator configured to transmit ultrasonic
waves to said subject to be examined, and to generate
ultrasonic image data based on reflected waves from said
subject to be examined,

a receiver configured to receive medical questionnaire
information including the subjective symptoms of said
subject to be examined,

a controller configured to execute:

receiving designation of a body part subjected to ultrasonic
imaging;

acquiring the body mark representing said designated part
from said mark-storage;

causing said display to display said body mark:

acquiring subjective symptom marks corresponding to the
subjective symptoms included in said received medical
questionnaire information from said mark-storage;

receiving designation of a location within said body mark;
and causing said display to display said acquired sub-
jective symptom marks in an overlapping manner with
said designated location within said body mark; and

an image-data-storage configured to store said medical
questionnaire information and location information
indicating the location of said subjective symptom
marks in said body mark by linking to said generated
ultrasonic image data.

12. The ultrasonic imaging apparatus according to claim

11, wherein said controller is configured to execute:
receiving designation of ultrasonic image data;

acquiring said designated ultrasonic image data from said
image-data-storage;

causing said display to display an ultrasonic image based
on said designated ultrasonic image data; and

causing said display to display subjective symptom marks
corresponding to the subjective symptoms included in
the medical questionnaire information that has been
linked to said designated ultrasonic image data, together
with said ultrasonic image in an overlapping manner
with said linked location within said body mark.

13. An ultrasonic diagnosis support method, comprising:

entering medial questionnaire information related to a sub-
ject to be examined subject to medical examination;

entering a location related to said received medical ques-
tionnaire information, the location being a body part of
said subject to be examined subject to ultrasonic imag-
ing; and

displaying said received medical questionnaire informa-
tion as well as the location information indicating said
received location.

14. The ultrasonic diagnosis support method according to

claim 13, further comprising:

transmitting ultrasonic waves to said subject to be exam-
ined;

generating ultrasonic image data based on reflected waves
from said subject to be examined; and

storing, in an image-data-storage, said received medical
questionnaire information as well as said received loca-
tion information as linked to said generated ultrasonic
image data.

15. The ultrasonic diagnosis support method according to

claim 14, further comprising:

receiving designation of ultrasonic image data;

acquiring said designated ultrasonic image data from said
image-data-storage to display an ultrasonic image based
on said designated ultrasonic image data; and
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displaying together with said ultrasonic image said medi-
cal questionnaire information as well as said location
information, which have been linked to said designated
ultrasonic image data.
16. The ultrasonic image diagnosis support method accord-
ing to claim 15, further comprising:
entering the results of a medical examination of said sub-
ject to be examined based on said ultrasonic image that
is being displayed; and
storing, in a medical-examination-results-storage, said
received results of the medical examination as well as
said medical questionnaire information as linked.
17. The ultrasonic diagnosis support method according to
claim 13, further comprising:
entering said medical questionnaire information including
the subjective symptoms of said subject to be examined,
entering said body part subjected to ultrasonic imaging;
displaying a body mark representing said entered body part
subjected to imaging;
receiving designation of a location within said body mark
that is being displayed; and
displaying subjective symptom marks corresponding to the
subjective symptoms included in said received medical
questionnaire information in said designated location
within said body mark in an overlapping manner.
18. The ultrasonic diagnosis support method according to
claim 17, further comprising:
displaying a table listing a plurality of body marks as well
as a table listing a plurality of subjective symptom
marks;
receiving designation of a body mark among said list of
body marks:
displaying said designated body mark;
receiving designation of a subjective symptom mark
among said list of subjective symptom body marks; and
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displaying said designated subjective symptom mark in an
overlapping manner with said designated location
within said designated body mark.
19. The ultrasonic diagnosis support method according to
claim 17, further comprising:
transmitting ultrasonic waves to said subject to be exam-
ined;
generating ultrasonic image data based on reflected waves
from said subject to be examined; and
storing, in an image-data-storage, said received medical
questionnaire information as well as location informa-
tion indicating the location of said subjective symptom
marks in said body mark as linked to said generated
ultrasonic image data.
20. The ultrasonic diagnosis support method according to
claim 19, further comprising:
receiving designation of ultrasonic image data;
acquiring said designated ultrasonic image data from said
image-data-storage, to display an ultrasonic image
based on said designated ultrasonic image data; and
displaying subjective symptom marks corresponding to the
subjective symptoms included in the medical question-
naire information that has been linked to said designated
ultrasonic image data, together with said ultrasonic
image in an overlapping manner with said linked loca-
tion within said body mark.
21. The ultrasonic diagnosis support method according to
claim 20, further comprising:
entering results of a medical examination of said subject to
be examined based on said ultrasonic image that is being
displayed; and
storing in a medical-examination-results-storage said
received results of the medical examination as well as
said medical questionnaire information as linked.
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