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(54) Medical image displaying method

(57) A medical image displaying method, for dis-
playing a medical image to be read at the time of image
diagnosis, comprising the steps of: a radiographed im-
age data acquiring step for acquiring the radiographed
image data of a predetermined part of an object to be
radiographed; a biological sound-data detecting step for
detecting the biological sound-data from the object; a
sound source position specifying step for specifying the

sound source position where the biological sound-data
is detected from; and an image displaying step for dis-
playing the medical image including a sound source po-
sition image related to the specified sound source posi-
tion and the radiographed image related to the radio-
graphed image data so that the sound source position
image is superimposed on a part of the radiographed
image corresponding with the specified sound source
position.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a medical im-
age displaying method, program, and recoding medium
for creating a medical image used for image diagnosis.

BACKGROUND OF THE INVENTION

[0002] In the field of medical care, various forms of
diagnosis have been practiced, including image diagno-
sis using such a medical image as a radiographic image
and examination with a stethoscope.

[0003] Inrecent years, image diagnosis has reached
a high degree of sophistication with the development of
medical technology, with the result that a wide variety of
medical images based on an X-ray radiography and CT
technology are now available.

[0004] In many cases, very useful diagnostic informa-
tion can be obtained from the biological sound detected
by a stethoscope, and therefore examination with a
stethoscope has been occupying a crucial position es-
sential to diagnosis. For example, interstitial pneumonia
in an early stage hardly exhibits any change in X-ray
radiographic image, or shows only a very light shadow
even if there is any change. By contrast, the biological
sound detected by a stethoscope provides clear diag-
nostic information indicative of interstitial pneumonia in
some cases.

[0005] Particularly in recent years, U.S. Patent No.
6,139,505, for example, discloses a technology for de-
tecting a source of the biological sound (hereinafter re-
ferred to as "sound source detecting method"). Further,
the Official Gazette of Japanese Patent Tokkai
2001-505085, for example, discloses a technology for
automatic identification of the type of respiratory sounds
using a stethoscope (hereinafter referred to as "respira-
tory sound type identification method"). These exam-
ples reveal that an improved support is being provided
for examination with a stethoscope.

[0006] The aforementioned "respiratory sound" is a
generic term to refer to the sound in the pectoral region,
caused by respiration and detected by a stethoscope. It
can be broadly classified into two types: one is a breath
sound as a sound of air flow occurring in the respiratory
tract and alveoli pulmonis, and the other is an adventi-
tious sound (e.g. a discontinuous rale which is an ab-
normal sound).

[0007] With an increase in the types of medical imag-
es, a radiologist is required to read a lot of medical im-
ages for diagnosis, and therefore time of reading one
sheet of medical image tends to be reduced on average.
As a result, conventional simple X-ray radiographs, for
example, are often read by a clinician in charge, instead
of an expert radiologist having been trained for expertise
and skill. This may cause an unforeseen accident such
as oversight of the lesion or a diagnostic error. Under
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such conditions, development of technologies for im-
proving precision in image diagnosis is receiving wide-
spread attention.

[0008] The object of the present invention is to im-
prove the precision in image diagnosis using a medical
image including a radiographic image.

SUMMARY OF THE INVENTION

[0009] To achieve the aforementioned object, the
present invention provides:

(1) A medical image display method, for creating
and displaying a medical image to be read at the
time of image diagnosis, comprising:

a radiographed image data acquisition step for
acquiring the image data containing a predeter-
mined site of a patient radiographed thereon;
a biological sound detection data acquisition
step for acquiring data on detected biological
sounds produced from the aforementioned ra-
diographed site;

a sound source identification step for identify-
ing the sound source of the biological sound,
based on the data on detected biological
sounds; and

an image display step for displaying the afore-
mentioned identified sound source superim-
posed over the aforementioned radiographed
site.

(2) A medical image display method, for creating
and displaying a medical image to be read at the
time of image diagnosis, comprising:

a radiographed image data acquisition step for
acquiring the image data containing a predeter-
mined site of a patient radiographed thereon;
a biological sound detection data acquisition
step for acquiring the data on detected biolog-
ical sounds produced from the aforementioned
radiographed site;

a sound source identification step for identify-
ing the sound source of the biological sound,
based on the aforementioned acquired data on
detected biological sounds; and

an image display step for parallel display of the
aforementioned identified sound source and
the aforementioned radiographed image.

(3) In the medical image display method described
in (1) or (2), itis preferred that the aforementioned
data on detected biological sounds and/or radio-
graphed image should be acquired via the data line.
(4) In the medical image display method described
in any one of (1), (2) and (3), it is preferred that the
aforementioned radiographed image data should
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be the image data captured by X-rays, CT (Com-
puted Tomography), MRI (Magnetic Resonance Im-
aging), magnetic instrumentation, biological electric
signal, ultrasonic waves or light.

(5) In the medical image display method described
in any one of (1), (2), (3) and (4), it is preferred that
the sound source of the biological sound should be
identified according to the position of the micro-
phone when collecting the aforementioned biologi-
cal sound.

(6) In the medical image display method described
in any one of (1), (2), (3), (4) and (5), it is preferred
that the aforementioned biological sound detection
data acquisition step and sound source identifica-
tion step should be repeated alternately until an in-
struction for termination is inputted.

(7) In the medical image display method described
in any one of (1), (2), (3), (4), (5) and (6), it is pre-
ferred that the image of a predetermined area in-
cluding the sound source of the aforementioned bi-
ological sound should be extracted from the radio-
graphed image in the aforementioned image dis-
play step, and the extracted image should be dis-
played in an enlarged form.

(8) In the medical image display method described
in any one of (1), (2), (3), (4), (5), (6) and (7), it is
preferred that the aforementioned image displayed
in an enlarged form should lie one on top of the area
of the radiographed image including the aforemen-
tioned sound source.

(9) In the medical image display method described
in any one of (1), (2), (3), (4), (5), (6), (7) and (8),
it is preferred that aforementioned image displayed
in an enlarged form should be displayed in the form
associated with the area of the radiographed image
including the aforementioned sound source in the
aforementioned image display step.

(10) In the medical image display method described
in any one of (1), (2), (3), (4), (5), (6), (7), (8) and
(9), it is preferred that the type of the biological
sound should be identified from the data on detect-
ed biological sounds in the aforementioned image
display step, and the aforementioned sound source
should be displayed based on the form of display
conforming to the type of the identified biological
sound.

(11) In the medical image display method described
in (10), it is preferred that the type of the sound
source whose position is displayed on the image
should be displayed for the image to be displayed
in an enlarged form.

(12) In the medical image display method described
in any one of (1), (2), (3), (4), (5), (6). (7). (8), (9),
(10) and (11), it is preferred that, when the data on
detected biological sound is related to the data on
the respiratory sound, the sound source position of
the respiratory sound should be adjusted in re-
sponse to either expiration or inhalation in the dis-
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play step, and the sound source position subse-
quent to this adjustment should be displayed.

(13) In the medical image display method described
in (12), it is preferred that the information for iden-
tifying expiration from inhalation should be included
in the data on detected biological sound.

(14) In the medical image display method described
in (12) or (13), it is preferred that the aforemen-
tioned sound source position should be adjusted
based on the expansion and contraction of lungs at
the time of respiration.

[0010] Thus, the position of the biological sound gen-
erating source can be easily identified synchronously
with reading of the medical image such as an X-ray im-
age. Further, many other pieces of information (e.g. the
image showing the source of the biological sound dis-
played on top of, or in parallel with, the radiographed
image, or the radiographed image where a predeter-
mined area including the sound source is displayed in
an enlarge form) other than radiographed image can be
displayed on the medical image; and hence this ar-
rangement ensures improved concentration of the doc-
tor reading the image and minimizes the possibility of
overlooking a lesion or committing a diagnostic error. To
put it another way, this arrangement improves precision
in image diagnosis.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

Fig. 1 is a diagram representing the configuration
of a medical image display system conforming to
the present invention;

Fig. 2 is a flowchart representing an example of a
medical image display method conforming to the
present invention; and

Fig. 3 is a drawing representing an example of the
image display created by a medical image display
method conforming to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0012] The following describes a medical image dis-
play system 100 conforming to the present invention
with reference to the drawings:

[0013] As shown in Fig. 1, the medical image display
system 100 is equipped with a first auscultatory micro-
phone M-1 through an n-th auscultatory microphone M-
n, an analog-to-digital converting section 10, a radio-
graphing section 20, an inputting section 30, a control
section 40, an image display section 50, a database 60
and an interface 70.

[0014] The first auscultatory microphone M-1 through
n-th auscultatory microphone M-n are attached to the
body of a patient. It captures a biological sound such as
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a respiratory sound, converts the biological sound into
the biological sound detection signal of analog format
and outputs it to the analog-to-digital converting section
10.

[0015] The first auscultatory microphone M-1 through
n-th auscultatory microphone M-n are equipped with a
position identifying signal transmitter/receiver section
M-11 through a position identifying signal transmitter/re-
ceiver section M-n1, respectively. The position identify-
ing signal transmitter/receiver section M-11 through a
position identifying signal transmitter/receiver section
M-n1 transmit and receive the position identifying sig-
nals for identifying the installation positions of the first
auscultatory microphone M-1 through n-th auscultatory
microphone M-n. The following description assumes
that position identifying signals are sound waves, and
the first auscultatory microphone M-1 through n-th aus-
cultatory microphone M-n transmit the sound waves of
inherent frequency as position identifying signals.
[0016] In the analog-to-digital converting section 10,
the biological sound detecting signal inputted from the
first auscultatory microphone M-1 through n-th auscul-
tatory microphone M-n is sampled at a predetermined
sampling frequently, and is converted into the digital da-
ta on detected biological sound. Then the data on de-
tected biological sound is sent to a biological sound an-
alyzing section 41.

[0017] The radiographing section 20 creates a medi-
cal image by radiographing a subject using X-rays, CT
(Computed Tomography), MRI (Magnetic Resonance
Imaging), magnetic instrumentation, biological electric
signal, ultrasonic waves or light.

[0018] The inputting section 30 is equipped with a
keyboard and various pointing devices (mouse, touch
panel, etc.), and is used to apply various types of in-
structions to the control section 40.

[0019] The control section 40 is a biological sound an-
alyzing section 41, a sound source coordinate setting
section 42, a radiographed image coordinate setting
section 43, an image processing section 44, a CPU
(Central Processor Unit) (notillustrated), a built-in mem-
ory, etc. to control the medical image display system 100
in a comprehensive manner. The aforementioned mem-
ory contains various programs (including the medical
image creating program for applying processing of med-
ical image creation, as shown in the flowchart of Fig. 2)
to be implemented by the control section 40.

[0020] The CPU reads various programs including the
medical image display program stored in the aforemen-
tioned memory and provides centralized control of the
operations of various sections according to the process-
ing program. The CPU also executes various types of
processing according to various processing program,
and stores the result of processing in the aforemen-
tioned memory. At the same time, it allows the result of
processing to be displayed on the image display section
50, and sends the stored result of processing to a pre-
determined destination where this result is stored.

10

15

20

25

30

35

40

45

50

55

[0021] Further, the aforementioned memory has are-
cording medium (not illustrated) for storing programs,
data and others in advance. This recording medium is
composed of a magnetic/optical recording medium or a
semiconductor memory. This recording medium is fixed
on the aforementioned memory or is mounted remova-
bly. This recording medium stores various processing
programs including the medical image display program,
as well as data processed by various processing pro-
grams. These various processing programs are stored
in the form of a program code that can be read. The CPU
sequentially executes operations according to the pro-
gram code.

[0022] The aforementioned medical image creating
program may be stored in various recording media such
as a CD (Compact Disk) in advance. In this case, the
medical image display system 100 is equipped with a
driver designed specifically for free reading and writing
of data into the recording medium.

[0023] Using the biological sound analyzing section
41 through the image processing section 44, the control
section 40 applies processing of medical image creation
as shown in the flowchart of Fig. 2. This processing of
medical image creation may be implemented by the
aforementioned medical image creating program or by
hardware.

[0024] The image display section 50 is equipped with
such a display apparatus as an LCD (liquid crystal dis-
play) and a CRT (cathode ray tube), and displays vari-
ous types ofimage data inputted from the control section
40.

[0025] The database 60 stores the data on detected
biological sound in the form associated with the data on
a patient name and data creation date/time. It also
stores the biological sound identification code repre-
senting the type of the biological sound. This data on
detected biological sound may be classified according
to the type of biological sound by the biological sound
analyzing section 41. In this case, each of the classified
data item on detected biological sound is associated
with the biological sound identification code indicating
the type of biological sound, in addition to the patient
name and data creation date/time.

[0026] The database 60 may contain the radio-
graphed image data captured by the radiographing sec-
tion 20, in the form associated with the data showing the
patient name and date/time of radiographing. Alterna-
tively, each of the samples of the data on detected bio-
logical sound and radiographed image data may be
stored therein.

[0027] The interface 70 has an interface for sending
or receiving data via the network such as LAN (Local
Area Network).

[0028] The following describes the details of process-
ing of medical image creation with reference to Fig. 2.
The following description of the operation assumes that
the program for performing various processing de-
scribed in the following flowchart is stored in the memory
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arranged in the control section 40 having a CPU, in the
form of a program code readable to a computer, where
the CPU sequentially performs the operations according
to this program code.

[0029] Firstly, for the radiographed image captured by
the radiographing section 20, the radiographed image
coordinate setting section 43 sets two-dimensional or
three-dimensional coordinate (hereinafter referred to as
"radiographed image coordinate system"), in response
to the dimension (two-dimensional or three-dimensional
image) of this radiographed image (Step S1).

[0030] In this case, the radiographed image is not re-
stricted to the one captured by the radiographing section
20; it may be the radiographed image data stored in the
database 60 or the radiographed image data acquired
via the interface 70. In any case, the radiographed im-
age as electronic data is acquired via the data line (net-
work line such as LAN, serial or USB line, etc.).

[0031] Of the first auscultatory microphone M-1
through n-th auscultatory microphone M-n, the first aus-
cultatory microphone M-1 and second auscultatory mi-
crophone M-2 in the case of a two-dimensional image
(or the first auscultatory microphone M-1 through third
auscultatory microphone M-3 in the case of a three-di-
mensional image) are assumed to be radiographed in
the radiographed image; this is because the position of
the microphone in the image will be identified later. In
this case, at least two auscultatory microphones are re-
quired to identify the position of the microphone in the
image, in the case of a two-dimensional image. For a
three-dimensional image, at least three microphones
are required. For simplicity, the radiographed image is
assumed as a three-dimensional image in the following
description.

[0032] Then the sound source coordinate setting sec-
tion 42 sets the coordinate (hereinafter referred to as
"sound source coordinate system") to identify the sound
source of the biological sound detected by the first aus-
cultatory microphone M-1 (Step S2). The dimension of
the sound source coordinate system is the same as that
of the radiographed image coordinate system.

[0033] In this case, the sound source coordinate set-
ting section 42 allows each of the position identifying
signal transmitter/receiver section M-11 through a posi-
tion identifying signal transmitter/receiver section M-n1
to transmit the sound waves of inherent frequencies (po-
sition identification signals). The relative position (in-
cluding the distance) of the first auscultatory micro-
phone M-1 through n-th auscultatory microphone M-n is
calculated, based on the difference in phase between
the sound waves (position identification signals) re-
ceived from the position identifying signal transmitter/
receiver section M-11 through a position identifying sig-
nal transmitter/receiver section M-n1, and the sound
waves (position identification signals) sent to the posi-
tion identifying signal transmitter/receiver section M-11.
According to the result of this calculation, the position
coordinates of the first auscultatory microphone M-1
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through n-th auscultatory microphone M-n in the sound
source coordinate system is calculated.

[0034] The image processing section 44 adjusts the
radiographed image coordinate system and sound
source coordinate system set in each of the aforemen-
tioned Steps S1 and S2, in the following manner, for ex-
ample:

[0035] The image processing section 44 applies co-
ordinate transformation (including scale transform, ro-
tational transform and parallel translation) to the sound
source coordinate system in such a way that the position
coordinate of the first auscultatory microphone M-1
through third auscultatory microphone M-3 in the afore-
mentioned radiographed image coordinate system will
agree with the position coordinate of the first ausculta-
tory microphone M-1 through third auscultatory micro-
phone M-3 in the sound source coordinate system. This
arrangement allows the position coordinates of the first
auscultatory microphone M-1 through third auscultatory
microphone M-3 to be the same between the aforemen-
tioned radiographed image coordinate system and
sound source coordinate system.

[0036] Upon receipt of the data on detected biological
sound from the analog-to-digital converting section 10
(Step S4), the biological sound analyzing section 41
identifies the type of the data on detected biological
sound according to the type, using the aforementioned
method of identifying biological sound by type. At the
same time, based on the result of this identification, the
biological sound analyzing section 41 assigns the bio-
logical sound identifying code showing the type of bio-
logical sound, to the identified data on detected biolog-
ical sound (Step S5).

[0037] When the biological sound is a respiratory
sound, the biological sound analyzing section 41 can
distinguish between expiration and inhalation from the
data on detected biological sound, and can further clas-
sify the data on detected biological sound into data cor-
responding to expiration and that corresponding to in-
halation. In this case, means may also be provided to
ensure that the distinction between expiration and inha-
lation is made, for example, based on the information
on the expiration and exhalation inputted through the in-
putting section 30 when the operator collects the respi-
ratory sound of the patient. Alternatively, it is also pos-
sible to make such arrangements that this distinction is
made automatically by comparison with the waveform
data inherent to expiration and inhalation (e.g. by com-
parison by statistics process).

[0038] Using the aforementioned sound source de-
tecting method, the sound source coordinate setting
section 42 identifies the source of each biological sound
corresponding to the data on detected biological sound
(Step S6). In this case, the sound source is identified as
the position relative to the first auscultatory microphone
M-1 through n-th auscultatory microphone M-n.

[0039] After that, based on the position of the sound
source identified as shown above, the sound source co-
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ordinate setting section 42 calculates the coordinate of
each sound source position in the sound source coordi-
nate system subsequent to the aforementioned trans-
formation.

[0040] Inthe mannerdescribed above, corresponding
biological sound identifying codes and expiration/inha-
lation identification information are added to the data
sets on detected biological sound classified according
to the type of biological sound and expiration/inhalation.
[0041] Then the radiographed image coordinate set-
ting section 43 applies the following image processing
to the radiographed image (Step S7).

[0042] In the radiographed image coordinate setting
section 43, the character display image for displaying
the biological sound character indicating the biological
sound source is superimposed on the radiographed im-
age (hereinafter referred to as "composite image") in the
position coordinate of each sound source. This biologi-
cal sound character may have its shape and color dif-
ferent for each type of biological sound or may be shown
in blinking display.

[0043] In the radiographed image coordinate setting
section 43, the radiographed image having been super-
imposed as described above is displayed on the image
display section 50 (Step S8).

[0044] The image processing section 44 is capable of
displaying the character display image and radio-
graphed image in separate display frames in parallel,
without the need of superimposing them.

[0045] Further, the sound source coordinate setting
section 42 is capable of determining whether the biolog-
ical sound sources are closely packed or not. If they are
closely packed, the image processing section 44 ex-
tracts the image in the coordinate area including the
closely packed area, from the character display image,
and enlarges it at a predetermined magnification factor
(hereinafter referred to as "sound source packed im-
age"). It is also possible to display this sound source
packed image on the image display section 50 so that
it will not be superimposed on the composite image (ra-
diographed image or character display image) (Fig. 3).
In this case, whether the biological sound sources are
closely packed or not can be determined by checking,
for example, if five or more sound sources are present
in a predetermined coordinate area or not, or if ten or
more sound sources are present in a predetermined co-
ordinate area or not. This number can be determined as
required by the operator.

[0046] Further, if the biological sound is a respiratory
sound, the image processing section 44 is capable of
enlarging or reducing in size the character display image
at a predetermined magnification factor (or based on
preset expansion/contraction model of the lungs) in re-
sponse to either expiration or inhalation. This arrange-
ment allows the position of the sound source to be ad-
justed in response to the changes in the shape of the
lungs (contraction in the vertical direction for expiration,
and expansion in the vertical direction for inhalation) at
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the time of expiration and inhalation. In this case, the
sound source packed image is extracted from the com-
posite image based on the character display image en-
larged or reduced in response to expiration or inhalation
as described above.

[0047] Fig. 3 shows the composite image G (radio-
graphed image of lungs) displayed on the display screen
of the image display section 50, as well as sound source
packed images G11 and G22.

[0048] As shown in Fig. 3, when the packed sound
sources belong to a special type of the biological sound
(this is identified by the sound source coordinate setting
section 42, based on the biological sound identification
code), the image processing section 44 is capable of
displaying the name showing the type of the biological
sound (e.g. "discontinuous rale" and "rale") on the
sound source packed image. In this case, the name in-
formation is associated with the biological sound iden-
tification code and is stored in the memory built in the
control section 40 or the database 60.

[0049] Further, the image processing section 44 al-
lows the image areas G1 and G2 in the composite image
G corresponding to sound source packed images G11
and G22 displayed in enlarged form as described
above, to be displayed in the composite image, using
the arrow mark (dotted line or other objects). This ar-
rangement provides easy identification of the area of the
composite image corresponding to the sound source
packed image displayed in enlarged form. Itis also pos-
sible to make such arrangements that the aforemen-
tioned correspondence is identified by adjusting the
frame display colors, without using such an object as an
arrow.

[0050] Going back to the flowchart of Fig. 2, after Step
S8, evaluation is made to determine whether the instruc-
tion to show that continued display of a composite image
or others will not be made (instruction of termination)
has been inputted or not (Step S9). Processing of the
aforementioned Steps S4 through S9 is repeated until
this instruction of termination is given, and generation
and extinction of the biological sound are displayed in
chronological order.

[0051] As described above, the medical image dis-
play system 100 displays the medical image such as a
radiographic image superimposed on (or separately
from) the position of the biological sound source ac-
quired from the site of radiographing the medical image,
through the first auscultatory microphone M-1 through
n-th auscultatory microphone M-n. Thus, the site of pro-
ducing biological sound can be easily identified at the
timed interval of reading a medical image such as an X-
ray image. Further, much information other than the ra-
diographed image (e.g. image showing the biological
sound source and sound source packed image) can be
indicated on the medical image. This enhances the doc-
tor's power of concentration upon reading the image,
thereby reducing the possibility of overlooking the lesion
or committing a diagnostic error. To put it another way,
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this arrangement improves the precision in image diag-
nosis.

[0052] It should be noted that the description in the
present embodiment is concerned with only an example
of the medical image display method of the present in-
vention, without being restricted thereto. The detailed
configuration and operation of the medical image dis-
play system 100 in the present embodiment can be
modified as required, without departing from the spirit of
the present invention.

[0053] In the present embodiment, the major exam-
ples are given for the cases where the biological sound
is a respiratory sound. The present invention is applied
to cardiac sounds or other sounds without being restrict-
ed to respiratory sounds.

[0054] Further, means may also be provided to en-
sure that, only when the biological sound identified by
the biological sound analyzing section 41 belongs to ab-
normal noise, the position of the aforementioned biolog-
ical sound source is displayed. The abnormal noise in
this case refers to the sound that is not produced from
a body not affected by illness. For example, when the
biological sound is respiratory sound, such an adventi-
tious sound as intermittent rale or rale is included in the
abnormal noise.

[0055] The presentinvention is applicable to animals
as well to humans. Especially in the case of an animal,
there is no accumulation of varied type of information as
compared with the case of humans, and hence reading
of a medical image is accompanied with difficulties.
However, the medical image display system 100 pro-
vides sufficient effects to the animal where there is a
shortage of information for reading of an image.
[0056] Means may also be provided to ensure that the
sound source coordinate system by the first auscultato-
ry microphone M-1 or the like can be set using the cloth-
ing where the first auscultatory microphone M-1 through
n-th auscultatory microphone M-n are fixed in advance.
In this case, there is no need of measuring the positions
of the first auscultatory microphone M-1 through n-th
auscultatory microphone M-n every time, thereby en-
hancing convenience for a user.

[0057] Itis also possible to make such arrangements
that the radiographed image coordinate system and
sound source coordinate system are adjusted by regu-
lating the position of the heart in the sound source co-
ordinate system identified by using the cardiac sound
detected by the first auscultatory microphone M-1 and
the like, to the position of the heart in the radiographed
image.

EFFECTS OF THE INVENTION

[0058] The presentinvention provides easy identifica-
tion of a biological sound generating source synchro-
nously with reading of the medical image such as an X-
ray image. Further, many other pieces of information (e.
g. the image showing the source of the biological sound
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displayed on top of, or in parallel with, the radiographed
image, or the radiographed image where a predeter-
mined area including the sound source is displayed in
an enlarge form) other than radiographed image can be
displayed on the medical image; and hence this ar-
rangement ensures improved concentration of the doc-
tor reading the image and minimizes the possibility of
overlooking a lesion or committing a diagnostic error. To
put it another way, this arrangement improves precision
in image diagnosis.

Claims

1. A medical image displaying method, for displaying
a medical image to be read at the time of image di-
agnosis, comprising the steps of:

a radiographed image data acquiring step for
acquiring the radiographed image data of a pre-
determined part of an object to be radio-
graphed;

a biological sound-data detecting step for de-
tecting the biological sound-data from the ob-
ject;

a sound source position specifying step for
specifying the sound source position where the
biological sound-data is detected from; and
an image displaying step for displaying the
medical image including a sound source posi-
tion image related to the specified sound
source position and the radiographed image re-
lated to the radiographed image data so that
the sound source position image is superim-
posed on a part of the radiographed image cor-
responding with the specified sound source po-
sition.

2. The method of claim 1, wherein at least one of the
radiographed image data and the biological sound-
data is acquired via the data line.

3. The method of claim 1, wherein the radiographed
image data is the image data captured by at least
one of X-rays, CT, MRI, magnetic instrumentation,
biological electric signal, ultrasonic wave and light.

4. The method of claim 1, wherein the sound source
position is specified according to the position of the
microphone when collecting the biological sound.

5. The method of claim 1, wherein the biological
sound-data detecting step, the sound source posi-
tion specifying step and the image displaying step
are repeated alternately until an instruction for ter-
mination is inputted.

6. The method of claim 1, wherein the image display-
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ing step further comprises the steps of:

an image extracting step for extracting the im-
age of a predetermined area including the
sound source position from the radiographed
image; and

an enlarging step for enlarging the extracted
image to displaying the extracted image in an
enlarged form.

The method of claim 6, wherein the extracted image
in an enlarged form is not superimposed on the area
of the radiographed image including the sound
source.

The method of claim 6, wherein the extracted image
in an enlarged form is according to the area of the
radiographed image including the sound source.

The method of claim 1, wherein the image display-
ing step further comprises the steps of:

an identifying step for identifying the type of the
biological sound from the detected biological
sound-data to display the sound source posi-
tion based on the form of display corresponding
to the identified type of the biological sound.

The method of claim 6, wherein the sound source
position in extracted image in an enlarged form is
displayed with the type of the sound source.

The method of claim 1, when the detected biological
sound-data is related to the data on the respiratory
sound, the sound source position of the respiratory
sound is adjusted in response to either expiration
or inhalation in the image displaying step, and the
sound source position subsequent to this adjust-
ment is displayed.

The method of claim 11, wherein the information for
identifying expiration from inhalation is included in
the data on detected biological sound-data.

The method of claim 11, wherein the sound source
position is adjusted based on the expansion and
contraction of lungs at the time of respiration.

A medical image displaying method, for displaying
a medical image to be read at the time of image di-
agnosis, comprising the steps of:

a radiographed image data acquiring step for
acquiring the radiographed image data of a pre-
determined part of an object to be radio-
graphed;

a biological sound-data detecting step for de-
tecting the biological sound-data from the ob-
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ject;

a sound source position specifying step for
specifying the sound source position where the
biological sound-data is detected from; and
an image displaying step for displaying a sound
source position image related to the specified
sound source position and the radiographed
image related to the radiographed image data
side-by-side.

The method of claim 14, wherein at least one of the
radiographed image data and the biological sound-
data is acquired via the data line.

The method of claim 14, wherein the radiographed
image data is the image data captured by at least
one of X-rays, CT, MRI, magnetic instrumentation,
biological electric signal, ultrasonic wave and light.

The method of claim 14, wherein the sound source
position is specified according to the position of the
microphone when collecting the biological sound.

The method of claim 14, wherein the biological
sound-data detecting step, the sound source posi-
tion specifying step and the image displaying step
are repeated alternately until an instruction for ter-
mination is inputted.

The method of claim 14, wherein the image display-
ing step further comprises the steps of:

an image extracting step for extracting the im-
age of a predetermined area including the
sound source position from the radiographed
image; and

an enlarging step for enlarging the extracted
image to displaying the extracted image in an
enlarged form.

The method of claim 19, wherein the extracted im-
age in an enlarged form is not superimposed on the
area of the radiographed image including the sound
source.

The method of claim 19, wherein the extracted im-
age in an enlarged form is according to the area of
the radiographed image including the sound
source.

The method of claim 14, wherein the image display-
ing step further comprises the steps of:

an identifying step for identifying the type of the
biological sound from the detected biological
sound-data to display the sound source posi-
tion based on the form of display corresponding
to the identified type of the biological sound.
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The method of claim 19, wherein the sound source
position in extracted image in an enlarged form is
displayed with the type of the sound source.

The method of claim 14, when the detected biolog-
ical sound-data is related to the data on the respi-
ratory sound, the sound source position of the res-
piratory sound is adjusted in response to either ex-
piration or inhalation in the image displaying step,
and the sound source position subsequent to this
adjustment is displayed.

The method of claim 24, wherein the information for
identifying expiration from inhalation is included in
the data on detected biological sound-data.

The method of claim 24, wherein the sound source
position is adjusted based on the expansion and
contraction of lungs at the time of respiration.

A computer program to control a computer to func-
tion as a medical image display, wherein the medi-
cal image display comprises:

a radiographed image data acquiring function
for acquiring the radiographed image data of a
predetermined part of an object to be radio-
graphed;

a biological sound-data detecting function for
detecting the biological sound-data from the
object; a sound source position specifying func-
tion for specifying the sound source position
where the biological sound-data is detected
from; and

an image displaying function for displaying the
medical image including a sound source posi-
tion image related to the specified sound
source position and the radiographed image re-
lated to the radiographed image data so that
the sound source position image is superim-
posed on a part of the radiographed image cor-
responding with the specified sound source po-
sition.

A recording medium, which comprises a computer
program of claim 27.

A computer program to control a computer to func-
tion as a medical image display, wherein the medi-
cal image display comprises:

a radiographed image data acquiring function
for acquiring the radiographed image data of a
predetermined part of an object to be radio-
graphed;

a biological sound-data detecting function for
detecting the biological sound-data from the
object;
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a sound source position specifying function for
specifying the sound source position where the
biological sound-data is detected from; and
an image displaying function for displaying a
sound source position image related to the
specified sound source position and the radio-
graphed image related to the radiographed im-
age data side-by-side.

30. A recording medium, which comprises a computer

program of claim 29.
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