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Description
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The presentinvention relates to an image inter-
pretation report generation apparatus according to the
preamble of claim 1, and an image interpretation report
generation method and computer program.

Description of the Related Art

[0002] Inrecentyears,inthe field of medical treatment,
doctors specialized in image-based diagnosis read med-
ical images, and record the results of reading, as image
interpretation reports, and report the results to doctors in
charge of patients. Further, electronic image interpreta-
tion reports are widely used as the image interpretation
reports.

[0003] Assuchimage interpretation reports, Japanese
Unexamined Patent Publication No. 2005-301453 (Pat-
ent Document 1) discloses a technique that can generate
animage interpretation reportincluding a character string
linked, by a hyperlink, to a reference image. Such an
image interpretation report is used, and a person, such
a doctor in charge, who reads an image can display and
observe a corresponding reference image by clicking a
character in the image interpretation report on a display
screen. Therefore, it is possible to more easily under-
stand the image interpretation report.

[0004] However, generation of an image interpretation
report with a hyperlink, as described above, requires a
linking operation in addition to a conventional operation
for generating an image interpretation report. In the link-
ing operation, a character string in the image interpreta-
tion report to be generated is selected, and a reference
image is dragged and dropped to the position of the se-
lected character string. Therefore, there has been a prob-
lem that a work load in input of the image interpretation
report increases.

[0005] Further, in Patent Document 1, a character
string is linked to an image. Therefore, when plural link
target regions are present in a slice image, only the same
corresponding medical image is observable, irrespective
of selection of any link character from the plural linked
character strings. Hence, there has been a problem that
it is impossible to recognize a position in the medical
image indicated by each character string.

[0006] To solve this problem, a method in which new
plural reference images are generated by cutting out,
from a slice image, each of plural linked target regions,
and in which linking operations are performed by drag-
ging and dropping the generated reference images to
corresponding character strings, respectively, was pro-
posed. However, the method had a problem that the edit
operation is extremely complicated.

[0007] In accordance with the preamble of claim 1,
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WO-A-2009/073185 discloses an image interpretation
report generation apparatus in which, based on the dis-
played medical image, a similar reference image is re-
trieved from a storage. One or more substantial anatom-
ical features or structures of the body portion shown in
the medical image are segmented. Specific features can
be illustrated in a specific (coloured or shaded) manner
based on data from the reference image and associated
data. The user can click an anatomical feature or struc-
ture and thereby causing that text descriptions on the
display related to the feature or structure are shown or
are hidden.

[0008] US 2007/0239489 A1 discloses an imaging di-
agnosis supporting apparatus in addition to an image
based on normal image data. A shared object is con-
structed by supplementary information. Such shared ob-
ject is generated as an entity of information separated
from normal image data.

SUMMARY OF THE INVENTION

[0009] In view of the foregoing circumstances, it is an
object of the present invention to provide an image inter-
pretation apparatus and method that can make it possible
to more easily generate an image interpretation report
including a hyperlink, and that can make it possible to
more easily understand a medical image corresponding
to a linked character string.

[0010] An image interpretation report generation ap-
paratus ofthe presentinvention is animage interpretation
report generation apparatus comprising the features of
claim 1.

[0011] Animage interpretation report generation meth-
od of the present invention is an image interpretation re-
port generation method comprising the steps of:

obtaining and displaying a medical image;
generating and displaying an electronic image inter-
pretation report of the medical image;

inputting the position of a lesion region in the medical
image;

inserting, into the image interpretation report, a link
character linked by a hyperlink to the medical image
including the input position of the lesion region in
such a manner that the link character is distinguish-
ably displayed;

selecting the distinguishably displayed link character
in the image interpretation report; and

displaying an index representing the position of the
lesion region in the medical image based on the se-
lection of the link character.

[0012] An image interpretation report generation pro-
gram of the present invention is an image interpretation
report generation program for causing a computer to
function as an apparatus defined by claim 1.

[0013] Here, the "position of a lesion region" may be a
point representing an arbitrary position in a lesion region,



3 EP 2 478 834 B1 4

or the lesion region, itself. A region may be represented
by using various methods, such as a circle, a rectangle,
an arrow, and a closed curve.

[0014] Further, "input of the position of a lesion region"
may be performed by directly inputting the position of a
lesion by using a mouse, a keyboard, or other input de-
vices. Alternatively, the position of a lesion region calcu-
lated based on a coordinate inputby a mouse, akeyboard
or the like may be input. Further, the position of a lesion
region that has been recognized by using a known image
recognition function for automatically detecting an abnor-
mal shadow region in a medical image by image process-
ing may be input.

[0015] Itis desirable that the "link character" linked by
a hyperlink is a character string, a sign or a number that
has been prepared in advance. Alternatively, the link
character may be input by an operator.

[0016] The expression "inserts, into the image inter-
pretation report, a link character in such a manner that
the link character is distinguishably displayed" means
that the link character is displayed distinguishably from
the other characters so thatthe link character is outstand-
ing in the image interpretation report. For example, the
link character is displayed distinguishably from non-
linked characters by using known methods, such as
coloring the link character or the background of the link
character, an underline, blinking, bold letters, a letter
type, the size of the character, and a frame. Further, the
link character inserted into the image interpretation report
may be edited by changing a character string that has
been prepared in advance or the like to a different char-
acter string or the like, while the linked state of the link
character is maintained.

[0017] The term "selection of a link character" means
selecting alink character by a mouse, akeyboard or other
input devices.

[0018] Intheimage interpretation reportgeneration ap-
paratus of the present invention, the lesion region input
means may be able to input the positions of a plurality of
lesion regions, and the link character insertion means
may be able to insert a plurality of link characters corre-
sponding to the input positions of the plurality of lesion
regions, respectively.

[0019] Intheimage interpretation reportgeneration ap-
paratus of the present invention, it is desirable that the
image interpretation report display means displays, to-
gether with the image interpretation report, an attach-
ment image obtained by reducing the medical image in-
cluding the lesion region corresponding to the link char-
acter.

[0020] Intheimage interpretation reportgeneration ap-
paratus of the present invention, the image interpretation
report display means may display a plurality of attach-
mentimages in the order of arrangement of the link char-
acters in the image interpretation report.

[0021] Intheimage interpretation reportgeneration ap-
paratus of the present invention, the lesion region input
means may be able to manually input the position of the
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lesion region. The expression "able to manually input the
position of the lesion region" means that an operator can
input the position of the lesion region by using an input
device, such as a mouse and a keyboard.

[0022] It is desirable that the image interpretation re-
portgeneration apparatus of the presentinvention further
includes a lesion name storage means that stores lesion
names representing a plurality of lesions, and a lesion
region detection means that automatically detects the
position ofthe lesion regionin the medicalimage. Further,
it is desirable that the lesion region input means inputs
the position of the lesion region that has been automat-
ically detected by the lesion region detection means, and
that the link character insertion means selects, from the
lesion name storage means, a lesion name representing
the lesion present at the position of the lesion region that
has been detected by the lesion region detection means,
and inserts the lesion name.

[0023] The "lesion name" includes at least one of a
disease name, a keyword or a sign representing the dis-
ease name, and abbreviations thereof. The lesion name
may include the name of an organ or a keyword repre-
senting an organ.

[0024] As the "storage means", a hard disk and a re-
cording medium, such as a flash memory, are appropri-
ately used.

[0025] The expression "automatically detects the po-
sition of the lesion region" means detecting an abnormal
shadow region including a lesion by using a known image
recognition function for detecting an abnormal shadow
in a medical image by image processing. The automati-
cally detected lesion region may be an organ region.
[0026] Theindexdisplay means may display the index,
based on the selection of the link character in the image
interpretation report, in such a manner that only the index
corresponding to the selected link character is empha-
sized.

[0027] The link character insertion means may insert
the plurality of link characters in different colors from each
other into the image interpretation report, and the index
display means may display the plurality of indices in the
same colors as the colors of the link characters corre-
sponding to the plurality of indices, respectively.

[0028] Accordingtoanimage interpretation reportgen-
eration apparatus, method and program of the present
invention, a link character linked by a hyperlink to a med-
ical image including the input position of the lesion region
in the medical image is inserted into the image interpre-
tation report in such a manner that the link character is
distinguishably displayed. Therefore, a linking operation
by a hyperlink is completed only by inputting a lesion
region, and a complicated linking operation is not neces-
sary. Hence, it is possible to more easily generate an
image interpretation reportincluding a hyperlink. Further,
itis possible to display an index representing the position
of a lesion region in a medical image by selecting a link
character that is distinguishably displayed in the image
interpretation report. Therefore, itis possible to more eas-
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ily understand the medical image corresponding to the
linked character string.

[0029] When the lesion region input means can input
the positions of a plurality of lesion regions, and the link
character insertion means can insert a plurality of link
characters corresponding to the input positions of the
plurality of lesion regions, respectively, plural corre-
sponding link operations are easy. Therefore, it is not
necessary to perform complicated linking operations,
and it is possible to more easily generate an image in-
terpretation report including a hyperlink.

[0030] When the image interpretation report display
means of the present invention displays, together with
the image interpretation report, an attachment image ob-
tained by reducing the medical image including the lesion
region corresponding to the link character, it is possible
to easily refer to the attachment image of the linked im-
age. Therefore, it is possible to more easily understand
the medical image corresponding to the linked character
string.

[0031] When the image interpretation report display
means of the present invention displays a plurality of at-
tachment images in the order of arrangement of the link
characters in the image interpretation report, itis possible
to easily refer to the attachment images of the linked im-
ages. Therefore, it is possible to more easily understand
the medical images corresponding to the linked character
strings.

[0032] When the lesion region input means of the
present invention can manually input the position of the
lesion region, a linking operation by a hyperlink is com-
pleted only by manually inputting the position of a lesion
region, and a complicated linking operation is not neces-
sary. Therefore, it is possible to more easily generate an
image interpretation report including a hyperlink.

[0033] When the image interpretation report genera-
tion apparatus, method and program of the present in-
vention further includes a lesion name storage means
that stores lesion names representing a plurality of le-
sions, and a lesion region detection means that automat-
ically detects the position of the lesion region in the med-
ical image, and the lesion region input means inputs the
position of the lesion region that has been automatically
detected by the lesion region detection means, and the
link character insertion means selects, from the lesion
name storage means, a lesion name representing the
lesion present at the position of the lesion region that has
been detected by the lesion region detection means, and
inserts the lesion name, a link character representing the
position of a lesion region is automatically inserted into
the image interpretation report. Therefore, it is possible
to more easily generate an image interpretation report
including a hyperlink.

[0034] When the index display means of the present
invention displays the index, based on the selection of
the link character in the image interpretation report, in
such a manner that only the index corresponding to the
selected link character is emphasized, it is possible to
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more easily understand the medical image correspond-
ing to the linked character string.

[0035] When the link character insertion means of the
present invention inserts the plurality of link characters
in different colors from each other into the image inter-
pretation report, and the index display means displays
the plurality of indices in the same colors as the colors
of the link characters corresponding to the plurality of
indices, respectively, it is possible to easily understand
correspondence between the plurality of link characters
in the image interpretation report and the positions of the
plurality of lesion regions. Therefore, itis possible to more
easily understand the medical images corresponding to
the linked character strings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0036]

Figure 1 is a schematic diagram illustrating the con-
figuration of an image interpretation report genera-
tion apparatus according to an embodiment of the
present invention;

Figure 2is ablock diagramillustrating a configuration
according to a first embodiment;

Figure 3 is a functional block diagram illustrating an
image interpretation report generation function ac-
cording to the first embodiment;

Figure 4 is a flowchart for explaining a flow of link
character insertion processing in the first embodi-
ment;

Figure 5 is a conceptual diagram of an image inter-
pretation report and a medical image displayed by
the image interpretation report generation function
of the first embodiment;

Figure 6 is a flowchart for explaining a flow of link
character change in the first embodiment;

Figure 7 is a conceptual diagram of an image inter-
pretation report generated by changing a part of the
link character in the first embodiment;

Figure 8 is a conceptual diagram of an image inter-
pretation report and a medical image displayed in a
second embodiment;

Figure 9 is a conceptual diagram of an image inter-
pretation report and a medical image displayed in a
modified example of the second embodiment;
Figure 10 is a functional block diagram illustrating
an image interpretation report generation function
according to a third embodiment;

Figure 11 is a flowchart for explaining a flow of link
character insertion processing in the third embodi-
ment;

Figure 12 is a diagram illustrating an example of a
correspondence table showing correspondence be-
tween the positions of lesion regions and link char-
acter candidates; and

Figure 13 is a diagram illustrating an example of dis-
play of a candidate list of link characters.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0037] Figure 1is a schematic diagram illustrating the
hardware configuration of a medical image processing
apparatus. As illustrated in Figure 1, in this system, a
modality 1, an image storage server 2, and an image
processing workstation 3 are connected to each other
through a network 9 in such a manner that communica-
tion is possible therebetween.

[0038] The modality 1 obtains medical image V repre-
senting an object to be examined. Specifically, the mo-
dality 1 is a CT apparatus, an MRI apparatus, a PET, an
ultrasonic diagnosis apparatus, and the like.

[0039] The image storage server 2 is a computer that
stores, in an image database, medical image V obtained
by the modality 1 and medical image V generated by
image processing at the image processing workstation
3, and manages the medicalimage V. The image storage
server 2 includes a large-capacity external recording de-
vice, and database management software (for example,
ORDB (Object Relational Database) management soft-
ware).

[0040] The image processing workstation 3 is a com-
puter that performs, based on a request from a person
who reads the image, image processing on medical im-
age V obtained by the modality 1, or medical image V
obtained from the image storage server 2, and displays
a generated image.

[0041] The storage format of image data and commu-
nication between apparatuses through the network 9 are
based on a protocol, such as DICOM (Digital Imaging
and Communications in Medicine).

[0042] Next, a configuration related to a medicalimage
processing function of the first embodiment will be de-
scribed.

[0043] Figure 2 is a schematic block diagram illustrat-
ing the configuration of the image processing workstation
3. Asillustrated in Figure 2, an image interpretation report
generation apparatus of the first embodiment is consti-
tuted by the image processing workstation 3 including a
display unit 301, such as a liquid crystal monitor, an input
unit 303, a hard disk 305, a CPU 307, a memory 309,
and a communication interface 311. The display unit 301
displays various kinds of information. The input unit 303
is composed of a keyboard, a mouse and the like for
inputting various kinds of information. The hard disk 305
stores various programs for controlling the image inter-
pretation report generation apparatus of the present em-
bodiment and various kinds of data, such as image data.
The various programs include an image interpretation
report generation program of the present invention. The
CPU 307 controls the image interpretation report gener-
ation apparatus according to the present embodiment by
executing various programs. The memory 309 is a work-
ing area during execution of programs, and the commu-
nication interface 311 is connected to a network through
a bus 313.

[0044] In all examples of the present invention, the
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function of the present invention is carried out by a com-
puter by using a program installed from the outside. A
set of information including the program may be provided
by arecording medium, such as aCD-ROM, a flash mem-
ory, and FD, or from an external recording medium
through a network, and installed.

[0045] Figure3isa functional block diagramillustrating
apartrelated to animage interpretation report generation
function in the first embodiment of the present invention.
As illustrated in Figure 3, the image interpretation report
generation function of the presentinvention is composed
of a medical image display means 50, an image interpre-
tation report display means 30, a lesion region input
means 10, a link character insertion means 20, a link
character selection means 40, and an index display
means 60. The medical image display means 50 obtains,
based on a request from the modality 1 or the image
storage server 2, medical image V through the network
9. The image interpretation report display mean 30 gen-
erates and displays an electronic image interpretation
report. The lesion region input means 10 inputs the po-
sition of the lesion region in the medical image. The link
character insertion means 20 inserts, into the image in-
terpretation report, a link character linked by a hyperlink
to the input position of the lesion region in such a manner
that the link character is distinguishably displayed. The
link character selection means 40 selects the displayed
link character in the displayed image interpretation re-
port. The index display means 60 displays, based on the
selection by the link character selection means 40, an
index representing the position of the lesion region in the
medical image.

[0046] The lesion region input means 10 mainly in-
cludes the input unit 303 for inputting a lesion region. The
lesion region input means 10 inputs, into the link charac-
ter insertion means 20, information representing the po-
sition of a lesion region and information representing
medical image V including the position of the lesion re-
gion, as position information. The position of the lesion
region is appropriately input, as a point, a circle, a rec-
tangle or the like, to the medical image V by an operation
by an operator at the input unit 303.

[0047] The link character insertion means 20 mainly
includes the CPU 307. The link character insertion means
20 links, by a hyperlink, the position of the lesion region
input by the lesion region input means 10 and a prede-
termined character string composed of a character string,
a sign, a number or the like that has been prepared in
advance to each other. Further, the link character inser-
tion means 20 inserts, into the image interpretation report
prepared by the image interpretation report display
means 30, the predetermined character string as a link
character in such a manner that the link character is dis-
tinguishably displayed.

[0048] The image interpretation report display means
30 mainly includes the input unit 303 for generating an
image interpretation report, the CPU 307 for generating
the image interpretation report, and the display unit 301
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for displaying the image interpretation report. The image
interpretation report display means 30 generates the im-
age interpretation report that reflects an input at the input
unit 303 based on an operation by an operator, and dis-
plays the generated image interpretation report on the
display unit 301.

[0049] The link character selection means 40 mainly
includes the input unit 303. The link character selection
means 40 inputs, based on the selection of a link char-
acter by the operator at the input unit 303, the selected
link character into the index display means 60 and the
medical image display means 50.

[0050] The medical image display means 50 mainly
includes the communication interface 311 for obtaining
medical image V from the network 9, and the display unit
301 for displaying the obtained medical image V. The
medical image display means 50 displays, on the display
unit 301. the medical image obtained through the net-
work.

[0051] Theindexdisplay means 60 mainly includes the
display unit 301 for displayingan index. The index display
means 60 displays an index at the position of a lesion in
medical image V that is linked to the selected link char-
acter. At this time, the medical image V including the
position of the lesion corresponding to the selected link
character is displayed on the display unit 301 by the med-
ical image display means 50. The index may be a cross
mark, such as an index at position 115A illustrated in
Figure 5. Alternatively, a known index, such as a point,
a circle, a rectangle, an arrow and a closed curve, which
can represent a position may be used.

[0052] With reference to Figures 4 and 5, an operation
for inserting a link character into an image interpretation
report according to the present embodiment will be de-
scribed.

[0053] Figure 5 is a conceptual diagram of an image
interpretation report and a medical image displayed by
the image interpretation report generation function ac-
cording to the first embodiment. Figure 5 illustrates an
image interpretation report generation screen 100, as an
example of the image interpretation report generation
screen.

[0054] First, the composition of the image interpreta-
tion report generation screen 100, illustrated in Figure 5,
will be described. The image interpretation report gener-
ation screen 100, illustrated in Figure 5, includes a patient
information area 101 for describing information about a
patient. The patient information area 101 displays, for
example, a patient’s name, a patient’s ID, sex, age, and
the like, which are obtainable from head information of
DICOM. Further, the date of imaging, a modality, a re-
quested department, and the like are input to a medical
image information area 103 for showing information
about medical image V by the input unit 103, such as the
mouse and the keyboard, or based on the header infor-
mation of DICOM, and displayed. Further, an image in-
terpretation report area 104 includes a box 106 of the
name of a doctor who performs image reading, a box 105
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of findings, which are an image interpretation report, and
a box 107 of diagnosis. A doctor or the like, as an oper-
ator, can input data into the box 106 of the name of a
doctor who reads the image, the box 105 of findings, and
the box 107 of diagnosis, and edit the data by using a
mouse, a keyboard, or the like.

[0055] Further, the image interpretation report gener-
ation screen 100 may appropriately include an image in-
terpretation edit button 109 for storing or cancelling an
edited image interpretation report, or the like, and various
other function buttons, if necessary. In Figure 5, a tem-
porary storage button, an OK button, a cancel button,
and the like are illustrated as examples.

[0056] In the image interpretation report generation
screen 100, buttons, such as a past report selection but-
ton 119A and a reference image selection button 119B,
which are necessary to refer to information, are appro-
priately prepared. Further, the image interpretation report
generation screen 100 includes a link input selection but-
ton 111 that can make an input of link possible in the
embodiments of the present invention. The link input se-
lection button 111 may be provided in various known
manners as long as the purpose of the button is achiev-
able.

[0057] When the past report selection button 119A is
selected, a past report is selectably displayed in a refer-
ence information area 117. When the reference image
selection button 119B is selected, a thumbnail of medical
image V is selectably displayed in the reference informa-
tion area 117, as illustrated in Figure 5.

[0058] Further, the image interpretation report gener-
ation screen 100 includes a detail image display area
113. Further, reference information, such as a thumbnail
of medical image V and a past report, is appropriately
displayed in the reference information area 117. Figure
5illustrates a state in which a thumbnail 117A is selected
from plural thumbnails representing medical image V in
the reference information area 117, and a medical image
115 corresponding to the thumbnail 117A is displayed in
the detailimage display area 113. Here, the plural thumb-
nails displayed in the reference information area 117 may
be thumbnails of medical images representing a lesion
included in a series of medical images V. Alternatively,
the plural thumbnails may be thumbnails of medical im-
ages representing lesions included in plural series of
medical images V.

[0059] The detailimage display area 113 appropriately
includes edit buttons 113A and 113B for processing and
editing a medical image displayed in the detail image
display area 113.

[0060] Next, with reference to Figure 4, the flow of in-
putting a link character 105A to the box 105 of findings,
which is an image interpretation report, will be described.
Figure 4 is a flowchart illustrating the operation by the
image interpretation report generation apparatus accord-
ing to the first embodiment.

[0061] First, the link input button 111 is selected by
using the input unit 303, and a link input mode is turned



11 EP 2 478 834 B1 12

on (ST101).

[0062] Next, a cross pointer 113C is selected from the
edit button 113A by using the input unit 303 to input the
position of a lesion. Then, the cross pointer is displayed.
When the cross pointer is positioned at the lesion, and
the mouse is clicked at the position, the position 115A of
the lesionis input (ST102isY) . In this manner, the lesion
region input means 10 in the image interpretation report
generation apparatus of the present embodiment can
manually input the position of a lesion region. Further,
selection of the position 115A of the lesion is not limited
to the selection by the edit button 113A illustrated in Fig-
ure 5, and the position of the lesion region may be se-
lected or displayed by using various marks (indices),
such as a point, a circle, a rectangle, a closed curve, and
an arrow, as long as the marks are a figure, a line, and
a point that can provide marking. Further, the color of the
mark may be selected by using a tool, such as a color
selection button 113B.

[0063] Next, when the position 115A of the lesion re-
gion is input, information representing the storage loca-
tion of the medical image 115 including the position 115A
of the lesion, and information including position informa-
tion, such as the coordinate of the lesion region in the
medical image 115, representing the position of the le-
sion region are obtained by the link character insertion
means 20. Further, the position information may include
information, such as an image ID, obtained from the
header information of DICOM for example. The position
information may include image information, such as the
luminance value of the image at the position 115A of the
lesion. For example, when the position of the lesion re-
gion is a point, a coordinate value in the medical image
115 may be obtained as the position information. When
the position of the lesion region is a circle, the coordinate
value of the center of the circle in the medical image 115
and the radius of the circle may be obtained as the po-
sition information. When the position of the lesion region
is a figure that is a shape enclosed by straight lines or a
curve, information representing the figure, such as the
end points of the straight lines in the medical image 115
and a function representing the curve, may be appropri-
ately obtained as the position information.

[0064] The link character insertion means 20 selects,
from predetermined character strings, a character string
that has not been used in the box 105 of findings, and
determines the character string as the link character
105A to be inserted (ST103).

[0065] The predetermined character strings may be
any one of character strings, signs, and numbers. As the
predetermined character strings, (1) a fixed pattern char-
acter string, such as LESION 1 and LESION 2, (2) when
medical image V is composed of a series of slice images,
a number that is a combination of the series number of
the medicalimage V and the slice number of a sliceimage
including the position of the lesion together, (3) a pixel
value at the position of the lesion, (4) the anatomical
name of the region at the position of the lesion, (5) the
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coordinate value of the position of the lesion, or (6) a
combination of these elements may be used.

[0066] When the fixed pattern character string, such
as LESION 1 and LESION 2, is used as the predeter-
mined character string, it is possible to perform a linking
operation only by selecting the position of the lesion re-
gion without inputting a link character at the input unit
303. Therefore, it is possible to more easily generate an
image interpretation reportincluding a hyperlink. Further,
since it is possible to insert the link character only by
manually selecting the position of the lesion region, it is
possible to more easily generate an image interpretation
report including a hyperlink.

[0067] Further, when a number that is a combination
of the series number of the medical image 115 and the
slice number of the slice image including the position of
the lesion is used as the predetermined character string,
the link character is generated by obtaining necessary
information from the header information of the medical
image 115. In this case, a linking operation is possible
without inputting a link character at the input unit 303,
and it is possible to clearly recognize a medical image to
which the character string is linked. Therefore, it is pos-
sible to more easily generate an image interpretation re-
port including a hyperlink.

[0068] Further, when a pixel value or a coordinate val-
ue at the position of the lesion is used as the predeter-
mined character string, the link character is generated
by obtaining a corresponding pixel value or a correspond-
ing coordinate value at the position of the lesion region
in the medical image 115. In this case, a linking operation
is possible without inputting the link character from the
input unit 303, and it is possible to estimate the condition
and the position of the lesion region from the link char-
acter. Therefore, it is possible to more easily generate
an image interpretation report including a hyperlink.
[0069] Further, when a region name representing an
anatomical region is used as the predetermined charac-
ter string, it is possible to extract and insert the link char-
acter, as described below. First, an organ to which the
input position of the lesion region belongs is extracted
by CAD (CAD; Computer Aided Diagnosis). As examples
of organ extraction, the following techniques are appli-
cable. Specifically, Japanese Unexamined Patent Pub-
lication No. 2001-137230, and Japanese Unexamined
Patent Publication No. 2008-253293 are applicable to
lung fields. Japanese Unexamined Patent Publication
No. 2001-283191, and Japanese Unexamined Patent
Publication No. 2002-345807 are applicable to extraction
of aliver. Japanese Unexamined Patent Publication No.
2008-43564 is applicable to bones. Japanese Unexam-
ined Patent Publication No. 2004-141612 is applicable
to a heart. Further, other organ recognition techniques
are applicable as long as the techniques can automati-
cally extract an organ to which the selected position of
the lesion belongs. For example, the aforementioned or-
gan extraction is performed on a medical image including
the position of alesion, and if an extracted organ includes
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the position of the lesion, the organ may be determined
as the organ to which the position of the lesion belongs.
A region name representing this organ, and which rep-
resents an anatomical region, may be inserted as the link
character. In this case, a linking operation is possible
without inputting a link character at the input unit 303,
and itis possible to estimate the condition or the position
of the lesion region from the link character. Therefore, it
is possible to more easily generate an image interpreta-
tion report including a hyperlink.

[0070] Further, a region name representing each or-
gan or a region of each organ may be used as the region
name. For example, as for a lung, a left lung and a right
lung may be used as the region names, or smaller clas-
sified regions, namely, superior lobe of right lung, middle
lobe of right lung, inferior lobe of right lung, superior lobe
of left lung, and inferior lobe of left lung may be used as
the region names. Alternatively, regions classified into
bronchopulmonary segments, such as superior lingular
bronchopulmonary segment (S4), may be used as the
region names. Further, abbreviations of these names
may be used as the region names.

[0071] Further, in a modified example of using, as the
predetermined character string, a region name repre-
senting an anatomical region, a lesion name storage
means 80 for storing a link character candidate repre-
senting a lesion may be further provided. When the lesion
name storage means 80 is provided, it is possible to reg-
ister the name of a lesion, the name of a region, or the
abbreviation thereof, in advance, in the lesion name stor-
age means 80. Further, the stored lesion names may be
selectively used as the predetermined character string.
[0072] The lesion name storage means 80 is mainly
composed of a hard disk 305. The lesion name storage
means 80 is a database of lesion names in which at least
two lesion names are stored. Plural lesions or regions
are registered in advance. The lesion name may be reg-
istered by an input at the input unit 303. Alternatively,
lesion names that have been prepared in advance may
be copied through a network, a recording medium or the
like, and generated. Further, an anatomical region name,
such as an organ, may be registered in the lesion name
storage means 80. Here, the lesion name may be an
abbreviation of the name or a sign representing the le-
sion. Specifically, a correspondence table of the positions
of lesion regions and link character candidates, as illus-
trated in Figure 12, is prepared in the lesion name storage
means 80. The correspondence table shows corre-
spondence among organ names 201, characteristic in-
formation 203 about the positions of lesion regions, and
candidates 205 of link characters representing lesions.
In Figure 12, the luminance values 203 of a CT image,
as the characteristic information 203 about the positions
of lesion regions, are corresponded.

[0073] When the position of a lesion region is input, an
organ to which the input position of the lesion region be-
longs is extracted by using the aforementioned example
of organ extraction by CAD. Next, the luminance value

10

15

20

25

30

35

40

45

50

55

of an image at the input position of the lesion region is
obtained as position information.

[0074] As illustrated in Figure 12, when the input posi-
tion of the lesion region belongs to the lung in the organ
name 201, and for example, when the luminance value
at the position of the lesion region, which has been input
with respect to the characteristic information 203 at the
position of the lesion, is-50, whichis includedintherange
of from -2000 to O, four character strings of the link char-
acter candidates 205 are determined, as corresponding
link character candidates 205A. The four character
strings are BULLA, PNEUMOTHORAX, PULMONARY
EMPHYSEMA, and BRONCHODILATATION. When the
luminance value is 100, the luminance value of 100 is
included in the range of from 50 to 100, and also in the
range of from 100 to 1000. Therefore, NODE, GGO, IN-
FILTRATION SHADOW, and CALCIFICATION are de-
termined as link character candidates.

[0075] As illustrated in Figure 13, when a user selects
the position of a lesion region, the link character candi-
dates 20A are displayed as a link character candidate
list 210 in the image interpretation report generation
screen 100. When a user selects a link character candi-
date 210A from the link character candidate list 210, the
selected link character candidate 210A is inserted into
the image interpretation report, as a link character. In
Figure 13, when a character string that is not the link
character candidate is input, OTHERS may be selected,
and a link character may be input at the input unit. The
link character candidate list may be displayed in pull-
down menu form. Alternatively, various methods that can
select aregion name are adoptable. In this case, alinking
operation is possible only by selecting a link character at
the input unit 303, and it is possible to estimate the con-
dition or the position of the lesion region from the link
character. Therefore, it is possible to more easily gener-
ate an image interpretation report including a hyperlink.
[0076] Further, an average or a variance of luminance
values in the vicinity of the position of the lesion region,
or the pattern of luminance values may be obtained, as
information obtained from the position of the lesion. Fur-
ther, corresponding link character candidates may be se-
lected by using, as characteristic information 203 about
the position of lesion region, characteristic information
based on an average or a variance of luminance values
in the vicinity of the position of the lesion region, or the
pattern of luminance values.

[0077] Next, the link character insertion means 20
stores link information about the position 115A of the le-
sion (ST104). For example, the link information may be
composed of (1) a link ID, (2) the name of a series, a
slice name, and the position of the lesion region repre-
sented by a coordinate on the slice, and (3) a link char-
acter. The link ID, the name of a series, the slice name,
the position of the lesion region represented by a coor-
dinate on the slice are obtainable from position informa-
tion input from the lesion region input means 10.

[0078] A link character 105A is linked, by a hyperlink,
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to an image including the position 115A of the lesion re-
gion obtained from the lesion region input means 10, and
inserted to the box 105 of findings (ST105). At this time,
the link character 105A is inserted in such a manner that
the state of linking by a hyperlink is identifiable. The link
character 105A is distinguished from characters other
than the link character 105A by means of coloring the
link character or the background of the link character, an
underline, blinking, bold letters, a letter type, the size of
the link character, and a frame. As for an insertion posi-
tion, it is desirable that the link character is inserted to a
position at which a cursor is located in the image inter-
pretation report. Alternatively, the link character may be
inserted after the last sentence in the box 105 of finding
in the image interpretation report. The link character may
be appropriately inserted to a desirable position.

[0079] Further, when the position of the lesion region
is input in a manner similar to ST102, the steps from
ST102 to ST105 are repeated (ST106 is Y). In other
words, the lesion region input means 10 of the present
embodiment can input the positions of plural lesion re-
gions, and the link character insertion means 20 can in-
sert plural link characters corresponding to the input po-
sitions of the lesion regions, respectively. When the po-
sitions of plural lesion regions are selected in the medical
image V, corresponding link characters are inserted the
same number of times as the number of selected posi-
tions.

[0080] When the position of a lesion region is not input,
link character insertion processing ends (ST106 is N).
[0081] Further, when the input unit 303 has selected
the inserted link character in the image interpretation re-
portgeneration area 105, forexample, when the link char-
acter 105A has been selected by a selection tool 123 or
the like illustrated in Figure 5, the medical image display
means 50 obtains position information about a medical
image 115 corresponding to the link character 105A from
the image interpretation report display means 30. Fur-
ther, the medical image display means 50 displays the
medical image 115 in the detail image display area 113.
Further, the index display means 60 obtains link informa-
tion from the link character insertion means 20, and dis-
plays the position 115A of the lesion region correspond-
ing to the link character 105A on the medical image 115
in the detail image display area 113. It is desirable that
the index is displayed in the same style as the input of
the position of the lesion region. Specifically, if the posi-
tion of a lesion region is input with a cross pointer, it is
desirable that the index is represented also by a cross
pointer. If the position of a lesion region is input with a
closed curve, itis desirable that the index is represented
also by a closed curve. Here, when the position of alesion
region is represented as an area, the index may be dis-
played as a representative point in the area. Further, the
display style of the index may be selected from an arrow,
an area, various pointers indicating a representative point
in the lesion region, and the like.

[0082] An operator can edit an inserted link character
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and sentences around the link character by an operation
of a keyboard or the like after insertion of the link char-
acter. Further, a different link character may be inserted.
Further, an input of link and an operation of writing an
image interpretation report may be performed alternate-
ly.

[0083] Meanwhile, in conventional techniques, it was
possible to check a medical image including a lesion re-
gion only after generating a hyperlink in a generated im-
age interpretation report by drag-and-drop. However, in
the present invention, it is possible to generate link char-
acters before a specific content is written in the image
interpretation report by selecting, one after another, the
positions of lesion regions in medical image V. Further,
when a link character that has been already inserted is
selected even while an operator is writing the content of
the image interpretation report, it is possible to display
the position of a corresponding lesion region. Therefore,
itis possible to easily check the position of a lesion region
during generation of the image interpretation report. Fur-
ther, it is possible to more easily generate an image in-
terpretation report including a hyperlink.

[0084] With reference to Figures 6 and 7, an operation
of changing a link character inserted in the image inter-
pretation reportaccording to the present embodiment will
be described.

[0085] Figure 6 is a flowchart for explaining the flow of
changing a link character in the first embodiment.
[0086] Figure 7 is a conceptual diagram of an image
interpretation report generated by changing a part of the
link character in the first embodiment.

[0087] Figure 7 illustrates an example of the box 105
of findings in the image interpretation report generation
screen 100. Figure 7 illustrates a state in which three link
characters, namely, LESION 1, LESION 2 (105B), and
LESION 3 (105C) have been inserted, and LESION 1 is
edited to IRREGULAR NODE (105A), which is a new link
character.

[0088] First, in the box 105 of findings in which the link
characters have been inserted, the input unit 303 selects
a link character (ST201). Next, the link character is
changed to an arbitrary character string, or sign, or
number by an operation of a mouse or a keyboard. Spe-
cifically, for example, a selection tool, such as an arrow
123, is positioned at the link character, and the mouse
is right clicked. Then, a link character change option is
displayed in pull-down menu form. The link character is
changed by selecting the link character change option
(ST202). The link character may be changed by using
other appropriate methods as long as the methods can
change only the character strings of the link characters
while the state of the hyperlink is maintained.

[0089] Next, the link information is updated by linking,
to the position of the lesion region, the link character after
change, instead of the link character before change
(ST203).

[0090] When the position of the lesion region is select-
ed, as a point, by the cross pointer or the like, as de-
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scribed above, a link character linked, by a hyperlink, to
the position of a lesion region is inserted to the image
interpretation report only by a click of the input unit 303.
Therefore, unlike conventional techniques, it is not nec-
essary to repeat drag-and-drop operations. Therefore, it
is possible to easily link the position of a lesion region.
Further, the position of the lesion region is selected as a
point or an area, and the selected position is displayed
in the medical image V. Therefore, it is possible to im-
mediately recognize a part of the medical image V that
is referred to in the image interpretation report. Hence,
it is possible to more easily understand a medical image
corresponding to the linked character string.

[0091] Further, when the positions of plural lesion re-
gions are indicated in a medical image, the positions
115D, 115E, and 115F of the plural lesion regions may
be displayed in such a manner that when the link char-
acter 105D is selected, the position 115D is displayed
but the positions 115E and 115F are not displayed.
[0092] In the technique disclosed in Patent Document
1, a character string is linked to an image. Therefore,
when a slice image includes plural link target regions,
the corresponding medical image is the same image, ir-
respective of selection of any character string from the
linked plural character strings. Hence, there has been a
problem that it is difficult to recognize which position in
the medical image each character string indicates. How-
ever, in the present embodiment, an index representing
the position of a lesion region is displayed in the medical
image. Therefore, it is possible to clearly recognize about
which position of a lesion region each link character 105D
describes. Hence, itis possible to more easily understand
a medical image corresponding to the linked character
string.

[0093] Further, when a slice image includes plural link
target regions, a complicated method as disclosed in Pat-
ent Document 1 is not used. In the technique disclosed
in Patent Document 1, plural linked target regions are cut
out from a slice image, and new plural reference images
are generated for respective target regions. Further, a
linking operation is performed by drag-and-drop of each
of the generated reference images to corresponding
character strings, respectively. Unlike Patent Document
1, itis possible to generate an image interpretation report
that can accurately recognize the position of a lesion re-
gion corresponding to a link character only by selecting
and inputting a corresponding position at the input unit
303. Therefore, it is possible to more easily generate a
medical image including a hyperlink.

[0094] Figure 8 is a conceptual diagram of an image
interpretation report and a medical image displayed by
an image interpretation report generation function of the
second embodiment. In Figures 8 and 9, the composition
of elements to which the same numbers as those in Fig-
ure 5 are assigned is same as Figure 5. Therefore, ex-
planation of the elements will be omitted.

[0095] As illustrated in Figure 8, in the image interpre-
tation report generation screen, the image interpretation
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report display means 30 includes an attachment image
display area 121 in an image interpretation report area
114, and displays, as attachment images, thumbnails
121A, 121B, and 121C together with the image interpre-
tation report. The thumbnails 121A, 121B, and 121C are
reduced medical images including the positions of lesion
regions corresponding to the link characters. The thumb-
nail 121A of the medical image is a reduced medical im-
age including the position 115A of the lesion region. The
thumbnail 121B is a reduced medical image including
the position 115B of the lesion region. The thumbnail
121C of the medical image is a reduced medical image
including the position 115C of the lesion region.

[0096] If a thumbnail (reduced image) of a medical im-
age including the position of a lesion region correspond-
ing to a link character is displayed together with an image
interpretation report as described above, itis possible to
more easily understand the medical image correspond-
ing to the linked character string when the image inter-
pretation report is read later.

[0097] Further, when thumbnails of medical images in-
cluding the positions of the lesion regions, and which are
attachment images, are displayed in the attachment im-
age display area 121 of the medical image in the order
of description in the report, it is possible to easily recog-
nize about which image each link character describes.
Therefore, it is possible to more easily understand the
medical image corresponding to the linked character
string.

[0098] Figure 9 illustrates another modified example.
The following modified example is applicable to other em-
bodiments without changing the essential features there-
of. Figure 9 is a conceptual diagram of an image inter-
pretation report and a medical image displayed by an
image interpretation report generation function in a mod-
ified example of the second embodiment.

[0099] As another modified example of a case of indi-
cating the positions of plural lesion regions in a medical
image, there is a method of displaying the positions 115D,
115E and 115F of the plural lesion regions, simultane-
ously. In this case, when the link character 105D is se-
lected, the selected link character 105D and the position
115D of the lesion region are displayed distinguishably
from the other link characters 105E and 105F and the
positions 115E and 115F of the lesion regions, respec-
tively. Accordingly, it is possible to clearly recognize
about which position of a lesion region the link character
105D is written. Further, it is possible to recognize the
number of the positions of lesion regions indicated in the
image. Therefore, itis possible to more easily understand
a medical image corresponding to the linked character
string. In Figure 9, as an example of distinguishably dis-
playing the positions of plural lesion regions presentin a
medical image, the link character 105D is selected, and
the selected link character 105D is framed. Consequent-
ly, the link character 105D is displayed distinguishably
from the link characters 105E and 105F. Further, a cross
pointer at the position 115D of the lesion region corre-
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sponding to the selected link character 105D is made
thicker than cross pointers at positions 115E and 115F
representing the positions of the other lesion regions.
Accordingly, the positions of the lesion regions are dis-
tinguishably displayed.

[0100] Further, when the selected link character and
an index representing the position of a corresponding
lesion region are displayed in an emphasized manner by
using various distinguishingly-displayable methods, it is
possible to more clearly indicate to which link character
the position of a displayed lesion region corresponds.
The various distinguishingly-displayable methods can
distinguishably display by means of blinking of a mark,
a character or both of them, coloring of the link character
or the background of the link character, an underline,
blinking, bold letters, letter types, the size of the link char-
acter, a frame, and the like. Hence, it is possible to more
easily understand the medical image corresponding to
the linked character string.

[0101] Further, when plural link characters and the po-
sitions of plural lesion regions are present, a link charac-
ter and the position of a lesion region corresponding to
each other may be displayed in the same color. When
they are distinguishably displayed in such a manner, it
is possible to clearly recognize about which position of
the lesion region each link character describes. Further,
it is possible to recognize the positions of lesion regions
represented by all of the link characters, respectively, at
the same time. Therefore, it is possible to more easily
understand the medical image corresponding to the
linked character string.

[0102] Next, a third embodiment will be described. In
the third embodiment, the position of a lesion region is
automatically input by CAD (CAD; Computer Aided Di-
agnosis).

[0103] Figure 10is afunctional block diagram illustrat-
ing an image interpretation report generation function of
the third embodiment. The apparatus further includes a
lesion name storage means 80 and a lesion region de-
tection means 70. The lesion name storage means 80
stores plural lesion names representing lesions, and the
lesion region detection means 70 automatically detects
the position of alesion region in amedical image. Further,
the lesion region input means 10 inputs the position of
the lesion region that has been automatically detected
by the lesion region detection means 70. Further, the link
character insertion means 30 selects, from the lesion
name storage means 80, a lesion name representing a
lesion located at the position of the lesion region detected
by the lesion region detection means 70, and inserts the
lesion name. Other features are similar to those of the
first embodiment. Therefore, explanation will be omitted
with respect to a part to which the same names as those
of the first embodiment are assigned.

[0104] The lesion name storage means 80 mainly in-
cludes a hard disk 305, and the lesion name storage
means 80 is a lesion name database in which at least
two lesion names are stored. Plural lesions or regions
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areregistered in advance. The lesion names may be reg-
istered by an input from the input unit 303. Alternatively,
lesion names that have been prepared in advance may
be copied through a network, a recording medium or the
like, and generated. Further, an anatomical region name,
such as an organ, may be registered in the lesion name
storage means 80. Here, the lesion name may be an
abbreviation of the lesion name or a sign representing
the lesion.

[0105] The lesion region detection means 70 automat-
ically extracts a lesion from medical image V by using a
known means for detecting a lesion, such as a tumor.
The lesion region detection means 70 detects the posi-
tion of a lesion region, and inputs the position of the lesion
region into the lesion region input means 10. Further, the
link character insertion means 30 selects, from the lesion
name storage means 80, a lesion name representing the
lesion region detected by the lesion region detection
means, and inserts the lesion name as a link character.
Here, when link characters represent the same lesion
name, it is desirable to insert specific disease names as
a subordinate concept for better recognition.

[0106] The lesion region detection means 70 performs
CAD (CAD; Computer Aided Diagnosis), in which an ab-
normal shadow candidate is automatically detected by
computer processing, and automatically detects a lesion
region. In this case, the position of the abnormal shadow
may be a region. Alternatively, the position of the abnor-
mal shadow may be a point, such as the center of gravity
of the abnormal shadow, which represents a represent-
ative position of the abnormal shadow region. Further,
automatic detection of lesion regions may be performed
on all of medical images, or a part of the medical images.
[0107] As techniques for detection of a lesion region,
the following techniques may be adopted. Specifically,
techniques for detecting a lung cancer disclosed in Jap-
anese  Unexamined Patent Publication No.
2003-225231, Japanese Unexamined Patent Publica-
tion No. 2003-271924, and K. Kubota et al., "Evaluation
of Computer-Aided Diagnosis system for Lung Cancer
based on Helical CT images", the Institute of Electronics,
Information and Communication Engineers (IEICE),
IEICE Technical Report, pp. 41-46, 2001 are applicable.
Further, consolidation disclosed in S. Kido et al., "Intelli-
gent CAD for diffuse lung diseases", Grant-in-Aid for Sci-
entific Research, granted by the Ministry of Education,
Culture, Sports, Science and Technology (MEXT), Study
in Specific Field "Intellectual Diagnosis Aid of Multi-Di-
mensional Medical Image", Proceedings of 4th Sympo-
sium, pp. 45-54, 2007 is applicable. Further, Ground-
Glass Opacity(GGO) and Crazy-Paving are applicable.
Further, detection techniques of diffuse lung disease,
such as honeycomb-shaped shadow, pulmonary emphy-
sema shadow and particle-shaped shadow, are applica-
ble. Further, a technique for detecting a liver cancer dis-
closedinY. Wakida et al., "Liver Cancer Detection based
on a Temporal Density Feature from Abdominal Dynamic
X-ray CT Images", Proceedings of Japan Society of Com-
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puter-Aided Diagnosis of Medical Images, Vol. 10, No.
1, 2007 is applicable. Further, a technique for detecting
hepatocellular carcinoma, hepatic cyst, hepatic heman-
gioma, and bleeding in aliverregion disclosed in H. Fuijita
et al., "Intelligent Computer-aided Diagnosis Based on
Normal Structure Recognition of Human Body", Grant-
in-Aid for Scientific Research, granted by the Ministry of
Education, Culture, Sports, Science and Technology
(MEXT), Study in Specific Field "Intellectual Diagnosis
Aid of Multi-Dimensional Medical Image", Proceedings
of 4th Symposium, pp. 55-60, 2007 is applicable.
[0108] Further, atechnique for detecting an abnormal-
ity in a blood vessel, as disclosed in Japanese Unexam-
ined Patent Publication No. 2004-329929, a technique
for detecting an abnormal shadow candidate, as dis-
closed in Japanese Unexamined Patent Publication No.
10 (1998)-97624, which was filed by the applicant of this
application, and a technique for detecting a calcified re-
gion, as disclosed in Japanese Unexamined Patent Pub-
lication No. 8(1996)-215183, may be used. When alesion
region has been detected by using the aforementioned
lesion detection techniques, lesion region detection in-
formation is input to the lesion region detection means
10. The lesion region detection information specifies the
position of the lesion region and a detection technique
used to detect the lesion.

[0109] Figure 11 is a flowchart for explaining a flow of
link character insertion processing in the third embodi-
ment. With reference to Figure 11, the flow of link char-
acter insertion processing in the third embodiment will
be described. Here, steps ST305 to ST308 are the same
as steps ST103 to ST106, respectively.

[0110] First, in a manner similar to ST101, the image
interpretation report is set in a condition in which an input
of link is possible (ST301). For example, as illustrated in
Figure 5, the link input button 111 may be selected by
the input unit 303. Further, an automatic lesion region
insertion button, or the like may be provided, and a button
for making input of a link character possible, as described
in the third embodiment, or the like may be provided. The
buttons may be turned on to display an input screen.
[0111] Next, when the link input mode is turned on, the
lesion region detection means 70 automatically detects
a lesion, such as an abnormal shadow (ST302). When
the lesion region detection means 70 has a function for
detecting plural lesions, automatic lesion region detec-
tion is repeated until detection of lesion regions is com-
pleted by all of the lesion region detection functions
(ST303 is N).

[0112] When all of lesion region detection is completed
(ST303 is Y), and the position 115G of a lesion region is
detected, lesion region detection information that speci-
fies the position 115G of the detected lesion region and
the method used to detect the position 115G of the lesion
lesion is input to the lesion region input means 10. In a
manner similar to ST103 illustrated in Figure 4, when the
position 115G of the lesion region is input, the lesion re-
gion input means 10 obtains information, such as an ad-
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dress representing the storage location of the medical
image 115 oran image ID, and a coordinate representing
the position 115G of the lesion region. Further, the lesion
region input means 10 inputs the lesion region detection
information that specifies the method used to detect the
position 115G of the lesion lesion to the link character
insertion means 30.

[0113] The link character insertion means 30 selects,
from predetermined character strings, a character string
that has not been used in the box 105 of findings, and
determines the character string as the link character
105G to be inserted (ST305).

[0114] The predetermined character strings are
stored, in advance, in the storage means 80 in such a
manner that character strings to be inserted are corre-
lated to methods used to detect the positions of lesion
regions, and the character string to be inserted is deter-
mined based on the input lesion region detection infor-
mation. Further, it is desirable that the character string
to be inserted is a character string representing the de-
tected lesion region.

[0115] When the technique used to detect a lesion de-
tects a lesion that is specific to an organ, it is desirable
that a keyword representing a lesion name of a detection
target by the lesion detection technique is used as a char-
acter string to be inserted. Specifically, when the tech-
nique used to detect the position of a lesion region is a
technique for detecting alung cancer, "LUNG CANCER"
is used as a character string to be inserted. When the
technique used to detect the position of a lesion region
is a technique for detecting a liver cancer, "LIVER CAN-
CER" is used as a character string to be inserted. In this
manner, it is desirable that keywords representing ex-
pected lesions are correlated to lesion region detection
information specifying techniques used to detect lesions
so that the keywords are used as character strings to be
inserted. Consequently, the automatically inserted link
character is a keyword representing a lesion specific to
an organ. Therefore, it is possible to easily recognize the
position of a lesion and the name of the lesion based on
the link character. Further, it is possible to more easily
generate an image interpretation report including a hy-
perlink.

[0116] Further, the region name of a lesion region may
be obtained by performing, by using CAD, region recog-
nition on medical image V1 including the lesion region
detected by the lesion region detection means 70. Fur-
ther, a character string composed of the lesion name
representing the detected lesion and the obtained region
name may be used as a link character to be inserted.
Consequently, the automatically inserted link character
is a keyword representing the organ and the lesion.
Therefore, itis possible to easily recognize, based on the
link character, the organ in which the lesion is present
and the lesion name. Further, itis possible to more easily
generate an image interpretation report including a hy-
perlink. Specifically, with respect to medical image V1 in
which a lesion region has been detected, the techniques
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disclosed in Japanese Unexamined Patent Publication
No. 2001-137230, and Japanese Unexamined Patent
Publication No. 2008-253293 are adoptable for a lung
field. The techniques disclosed in Japanese Unexamined
Patent Publication No. 2001-283191, and Japanese Un-
examined Patent Publication No. 2002-345807 are
adoptable in extraction of aliver. The technique disclosed
in Japanese Unexamined Patent Publication No.
2008-43564 is adoptable for bones, and the technique
disclosed in Japanese Unexamined Patent Publication
No. 2004-141612 is adoptable for a heart. If the position
of the detected lesion is included in the extracted organ,
it is possible to judge that the organ is a region including
the lesion region. Further, other organ recognition tech-
niques are adoptable as long as it is possible to automat-
ically extract an organ to which the position of a detected
lesion belongs. As the character string to be inserted, the
predetermined character string explained in ST105 may
be used.

[0117] Next, the link character insertion means 20
stores link information about position 115G (ST306). For
example, the link information may be composed of (1) a
link ID, (2) a series name, a slice name, and the position
of a lesion region represented by a coordinate on a slice,
and (3) a link character. The link ID, the series name, the
slice name, and the position of a lesion region represent-
ed by a coordinate on a slice may be obtained based on
the position information input from the lesion region input
means 10.

[0118] A link character 105G is linked, by a hyperlink,
to the position 115G of the lesion region obtained from
the lesion region input means 10, and is inserted to the
box 105 of findings (ST307) . At this time, in a manner
similar to ST105, the link character 105G is inserted in
such a manner that the state of linking by a hyperlink is
identifiable.

[0119] Further, when the position of the lesion region
is input at the input unit 303 in a manner similar to ST102,
steps of ST305to ST307 arerepeated (ST308is Y). Spe-
cifically, when the positions of plural lesion regions are
selected in medical image V, the same number of corre-
sponding link characters as the number of times of se-
lection are inserted.

[0120] When no position of a lesion region is input, link
character insertion processing ends (ST308 is N). When
there is an input by the input unit 303, processing similar
to ST103 is performed in ST305, as described above.
[0121] If the position of a lesion region to be linked to
is automatically input as in the third embodiment, a link
character linked, by a hyperlink, to the position of the
lesion region has been already inserted in the image in-
terpretation report when generation of the image inter-
pretationreportis started. Therefore, itis possible to more
easily generate an image interpretation report including
a hyperlink. Further, according to the present embodi-
ment, it is possible to provide a list of information about
link characters and the positions of corresponding lesion
regions for a person who reads the medical image V be-
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fore he/she reads through the medical image V. There-
fore, it is possible to provide an estimated lesion region
for the person who reads the image. Hence, it is possible
to reduce human errors, such as overlooking a lesion
region or forgetting to write information in a report, during
interpretation of the image. Accordingly, it is possible to
assist generation of a more accurate image interpretation
report.

[0122] Further, whenthe character string to be inserted
in the image interpretation report is a character string
related to a region, it is possible to easily understand in
which region the lesion region is present by looking at
the automatically inserted link character. Therefore, it is
possible to more easily generate an image interpretation
report including a hyperlink.

[0123] Further, as a modified example of the third em-
bodiment, a lesion region detection means 70’ may be
provided instead of the lesion region detection means
70. When the input unit 303 selects the position of a lesion
region, the lesion region detection means 70’ extracts
the lesion region including the position of the lesion re-
gion.

[0124] Specifically, in the flow of link character inser-
tion illustrated in Figure 11, the following process is per-
formed instead of ST302. The process other than ST302
is similar to the third embodiment.

[0125] A method disclosed in Japanese Unexamined
Patent Publication No. 2007-307358, which was filed by
the applicant of the present application, is used. First,
machine learning is performed, in advance, on the fea-
ture value of each pixel in plural sample images including
abnormal regions the outlines of which are known. Ac-
cordingly, evaluation function F for evaluating whether
each pixel is a pixel representing an outline is obtained
with respect to feature values. Next, a position in an ab-
normal region in the image is selected by using the input
unit 303. Further, a sufficiently large identified region in-
cluding the abnormal region is determined based on the
position, and a feature value for each pixel in the deter-
mined identified region is extracted. An evaluation value
as to whether each pixel represents an outline is ob-
tained, based on the extracted feature value, by using
the evaluation function. Further, an optimum outline of
the lesion region is obtained based on the obtained eval-
uation value. The obtained outline of the lesion region is
input to the lesion region input means 10.

[0126] When the modified example of the third embod-
iment is used, it is possible to more accurately extract
and select a lesion region only by selecting the position
of the lesion region as a point. Further, it is possible to
generate an image interpretation report showing a more
accurate lesion region. Hence, it is possible to generate
a higher-quality image interpretation report without com-
plicating an operator’s operation.

[0127] Further, as another modified example of the
present embodiment, an organ region may be automat-
ically input as the position of a lesion region. In this case,
an organ region is automatically detected, and lesion re-
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gion detection information specifying the position of the
detected organ region and the detection technique used
to detect the organ is input to the lesion region detection
means 10. Further, when a link character is inserted, it
is desirable that a keyword representing an organ name
of a detection target by the technique used to detect the
organ region is used as a character string to be inserted.
Specifically, when the technique used to detect the po-
sition of the organ region is a technique for detecting a
lung, "LUNG" is used as a character string to be inserted.
Itis desirable that keywords representing expected organ
names orregions of organs are correlated to lesion region
detection information specifying techniques used to de-
tect organ regions so that the keywords are used as char-
acter strings to be inserted. Consequently, the automat-
ically inserted link character is a keyword representing
the organ. Therefore, it is possible to easily recognize
the organ based on the link character. Further, it is pos-
sible to more easily generate an image interpretation re-
port including a hyperlink.

[0128] Here, with respect to an organ region, an organ
including a lesion may be detected in some cases, and
an organ without any lesion may be detected in other
cases. Even when an organ without any lesion is detect-
ed, a comment on the organ without any lesion is still
written in an image interpretation report in some cases
when the condition of a disease is improved or the like.
Therefore, generation of an image interpretation report
becomes easy.

[0129] Astechniques for automatically detecting an or-
ganregion, the following techniques are applicable. Jap-
anese Unexamined Patent  Publication  No.
2001-137230, and Japanese Unexamined Patent Publi-
cation No. 2008-253293 are applicable to lung fields.
Japanese Unexamined Patent Publication No.
2001-283191, and Japanese Unexamined Patent Publi-
cation No. 2002-345807 are applicable to extraction of a
liver. Japanese Unexamined Patent Publication No.
2008-43564 is applicable to bones. Japanese Unexam-
ined Patent Publication No. 2004-141612 is applicable
to a heart. Further, other techniques are applicable as
long as the techniques can automatically detect an organ
region.

[0130] In the specification of the present application,
in the operation of changing the link character that has
been inserted in the image interpretation report, as de-
scribed with reference to Figure 6, editing of the image
interpretation report is started in step ST201 of link char-
acter selection, and a link character to be edited is se-
lected. At this time, it is desirable to separately provide
a mode of editing a link character and a mode of editing
a character other than the link character, and to switch
the modes to each other between a case of editing a link
character and a case of editing a character other than
the link character. Further, it is desirable that characters
other than the link character in the image interpretation
report are locked so that they are not changeable in the
mode of changing the link character. In contrast, it is de-
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sirable that the link character is locked so that the link
character is not changeable in the mode of editing the
characters other than the link character in the image in-
terpretation report.

[0131] As the method for switching a mode of editing
a link character and a mode of editing a character other
than the link character, for example, a pull-down menu
may be displayed by right clicking a mouse while a se-
lection tool is positioned on the link character in the image
interpretation report. Further, the mode of editing a link
character and the mode of editing characters other than
the link character in the report may be provided to be
selectable in the pull-down menu. Alternatively, the
mouse may be double clicked while the selection tool is
positioned on the link character in the image interpreta-
tionreportto turn onthe mode of editing the link character,
and to turn off the mode of editing characters other than
the link character at the same time. The mouse may be
double clicked while the selection tool is positioned on a
character other than the link characterto turn onthe mode
of editing characters other than the link character, and
to turn off the mode of editing the link character at the
same time. Similarly, the mouse may be right clicked
while the selection tool is positioned on the link character
in the image interpretation report to turn on the mode of
editing the link character, and to turn off the mode of
editing characters other than the link character at the
same time. The mouse may be right clicked while the
selection tool is positioned on a character other than the
link character to turn on the mode of editing characters
other than the link character, and to turn off the mode of
editing the link character at the same time. Further, a
button or the like for selecting a mode of editing a link
character and a mode of editing characters other than
the link character in the report may be provided on the
display screen. The method for switching the mode of
editing alink character and the mode of editing characters
other than the link character is not limited to the afore-
mentioned examples, and various methods for changing
modes are applicable.

[0132] Asdescribed above, the mode of editing the link
character and the mode of editing characters other the
link character are switched. Therefore, when a new char-
acter is inserted before or after a link character, it is pos-
sible to clearly judge whether the inserted character is
inserted as a link character or as a character other than
the link character. Further, it is possible to prevent a user
from erroneously editing a link character as a character
other than the link character. Further, it is possible to
prevent a user from erroneously editing, as a link char-
acter, a character other than the link character.

[0133] In the embodiments in the specification of the
present application, the position of a corresponding le-
sion region is displayable based on selection of a link
character even while the image interpretation report is
edited. Therefore, a method for selecting a link character
to display the position of a corresponding lesion region
and a method for selecting a link character to edit the link
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character should be different from each other. For exam-
ple, the link character is selected by left click of a mouse
to display the position of a lesion region corresponding
to the link character, and the link character is selected
by using the methods as described above to edit the link
character.

[0134] Further, in the steps of ST201 and ST202 in
Figure 6, the image interpretation report may be edited
by an input of user’s voice. For example, a voice input
unit, such as a microphone, and a voice recognition
means, such as voice recognition software for recogniz-
ing the user’s voice, may be further provided. Further, a
button for switching ON/OFF of image interpretation re-
port voice editing, or the like nay be provided on a display
screen in such a manner that ON/OFF is selectable. Fur-
ther, the input means 303 may turn on the image inter-
pretation report voice edit mode based on selection of
"ON" in the image interpretation report voice edit button
by the user. Accordingly, when the image interpretation
report voice edit mode is ON, all or a part of edit of link
characters may be performed, based on voice informa-
tion obtained by the voice recognition means, by obtain-
ing, at the voice input unit, a voice input by the user.
Further, the image interpretation report voice edit mode
may be applied to at least one of the link character and
characters other than the link character, or to both of the
link character and the characters other than the link char-
acter.

[0135] As the voice edit method, various known meth-
ods may be used. For example, when the image inter-
pretation report voice edit mode is ON, if a microphone
receives voice saying "Link Character Edit", the first link
character of plural link characters described in the image
interpretation report is selected, and distinguishably dis-
played. While the link character is distinguishably dis-
played, if voice saying "Link Character Candidate" is re-
ceived, candidate 1 of the link character, candidate 2 of
the link character, and candidate 3 of the link character
are displayed in a pull-down menu in the vicinity of the
distinguishably displayed link character in such a manner
that a candidate is selectable therefrom. Here, when
voice saying "Select No. 1" is received, the link character
may be changed to candidate 1 of the link character.
Alternatively, when voice saying "Link Character Input"
is received while the link character is distinguishably dis-
played as described above, the user may change the link
character to a word or phrase that is input by voice fol-
lowing the voice saying "Link Character Input" . In the
voice edit mode, it is desirable that operations necessary
for each edit are performed also by an input of voice. The
operations necessary for each edit are selecting one of
plural link characters in the image interpretation report
when voice saying "Link Character Edit" is received, se-
lecting a link character following the distinguishably dis-
played link character or a link character before the dis-
tinguishably displayed link character in the order of ar-
rangement from the beginning of the image interpretation
report when voice saying "Next" or "Before" is received,
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and the like.

[0136] As described above, when it is possible to edit
a link character in the image interpretation report based
on an input of user’s voice, it is possible to generate the
image interpretation report also by editing by voice.
Therefore, the operation characteristic is improved, and
it is possible to easily generate the image interpretation
report.

Claims

1. Animage interpretation report generation apparatus
comprising:

a medical image display means (50) adapted to
obtain and display a medical image;

an image interpretation report display means
(30) adapted to generate and display an elec-
tronic image interpretation report of the medical
image; and

a link character selection means (40) that se-
lects a distinguishably displayed link character
in the image int.erpretation report;
characterized by

a lesion region input means (10) adapted to
manually input the position of a lesion region in
the medical image;

a link character insertion means (20) adapted to
insert, into the image interpretation report, the
link character linked by a hyperlink to the med-
ical image including the input position of the le-
sion region in such a manner that the link char-
acter is distinguishably displayed; and
anindexdisplay means (60) that displays, based
on the selection by the link character selection
means, an index representing the position of the
lesion region in the medical image.

2. Animageinterpretationreportgeneration apparatus,
as defined in Claim 1, wherein the lesion region input
means (10) can input the positions of a plurality of
lesion regions, and
wherein the link character insertion means caninsert
a plurality of link characters corresponding to the in-
put positions of the plurality of lesionregions, respec-
tively.

3. Animageinterpretationreportgeneration apparatus,
as defined in Claim 1 or 2, wherein the image inter-
pretation report display means (30) displays, togeth-
erwiththe image interpretation report, an attachment
image obtained by reducing the medical image in-
cluding the lesion region corresponding to the link
character.

4. Animageinterpretationreportgeneration apparatus,
as defined in Claim 3, wherein the image interpreta-
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tion report display means (30) displays a plurality of
attachment images in the order of arrangement of
the link characters in the image interpretation report.

Animage interpretation reportgeneration apparatus,
as defined in any one of Claims 1 to 4, wherein the
lesion region input means (10) can manually input
the position of the lesion region.

Animage interpretation reportgeneration apparatus,
as defined in any one of Claims 1 to 4, the apparatus
further comprising:

a lesion name storage means (70) that stores
lesion names representing a plurality of lesions;
and

a lesion region detection means (80) that auto-
matically detects the position of the lesionregion
in the medical image,

wherein the lesion region input means (10) in-
puts the position of the lesion region that has
been automatically detected by the lesionregion
detection means (80), and

wherein the link character insertion means (20)
selects, from the lesion name storage means
(70), a lesion name representing the lesion
present at the position of the lesion region that
has been detected by the lesion region detection
means (80), and inserts the lesion name.

Animage interpretation reportgeneration apparatus,
as defined in anyone of Claims 2 to 6, wherein the
index display means (60) displays the index, based
on the selection of the link character in the image
interpretation report, in such a manner that only the
index corresponding to the selected link character is
emphasized.

Animage interpretation reportgeneration apparatus,
as defined in any one of Claims 2 to 7, wherein the
link character insertion means (20) inserts the plu-
rality of link characters in different colors from each
other into the image interpretation report, and
wherein the index display means (60) displays the
plurality of indices in the same colors as the colors
of the link characters corresponding to the plurality
of indices, respectively.

An image interpretation report generation method
comprising the steps of:

obtaining and displaying a medical image;
generating and displaying an electronic image
interpretation report of the medical image;
inputting the position of a lesion region in the
medical image;

inserting, into the image interpretation report, a
link character linked by a hyperlink to the med-
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ical image including the input position of the le-
sion region in such a manner that the link char-
acter is distinguishably displayed;

selecting the distinguishably displayed link char-
acter in the image interpretation report; and
displaying an index representing the position of
the lesion region in the medical image based on
the selection of the link character.

10. A computer-readable recording medium stored

therein an image interpretation report generation
program for causing a computer to function as the
image interpretation report generation apparatus as
defined in any one of claims 1 to 8.

Patentanspriiche

Vorrichtung zum Erstellen von Bildinterpretationsbe-
richten, umfassend:

eine Medizinbild-Anzeigeeinrichtung (50), aus-
gebildet zum Gewinnen und Anzeigen eines
medizinischen Bilds;

eine Bildinterpretationsbericht-Anzeigeeinrich-
tung (30), ausgebildet zum Erzeugen und An-
zeigen eines elektronischen Bildinterpretations-
berichts bezliglich des medizinischen Bilds; und
eine Verknipfungszeichen-Auswahleinrichtung
(40), die ein unterscheidbar angezeigtes Ver-
knlipfungszeichenin dem Bildinterpretationsbe-
richt auswahlt;

gekennzeichnet durch

eine Lasionszonen-Eingabeeinrichtung (10),
ausgebildet zum manuellen Eingeben der Stelle
einer Lasionszone innerhalb des medizinischen
Bilds;

eine Verknlpfungszeichen-Einfiigeeinrichtung
(20), ausgebildet, um in den Bildinterpretations-
bericht das Verknipfungszeichen einzufiigen,
das uber einen Hyperlink mit dem medizini-
schen Bild verknUpft ist, einschliel3lich der ein-
gegebenen Stelle der Lasionszone in der Wei-
se, dass das Verknipfungszeichen unter-
scheidbar angezeigt wird; und

eine Indexanzeigeeinrichtung (60), die basie-
rend auf der Auswahl durch die Verknipfungs-
zeichen-Auswahleinrichtung einen Index an-
zeigt, der die Stelle der Lasionszone innerhalb
des medizinischen Bilds reprasentiert.

Vorrichtung nach Anspruch 1, bei der die Lasions-
zonen-Eingabeeinrichtung (10) die Stellen mehrerer
Lasionszonen eingeben kann, und

wobei die Verknlipfungszeichen-Einfiigeeinrichtung
mehrere Verkniifungszeichen entsprechend den an-
gegebenen Positionen der mehreren Lasionszonen
einfligen kann.
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Vorrichtung nach Anspruch 1 oder 2, bei der die In-
terpretationsbericht-Anzeigeeinrichtung (30) zu-
sammen mit dem Bildinterpretationsbericht ein An-
hangbild anzeigt, welches erhalten wird durch Ver-
kleinern des die Lasionszone entsprechend dem
Verknlpfungszeichen enthaltenen medizinischen
Bilds.

Vorrichtung nach Anspruch 3, bei der die Bildinter-
pretationsbericht-Anzeigeeinrichtung (30) mehrere
Anhangpbilder in der Reihenfolge der Anordnung der
VerknUlpfungszeichen innerhalb des Bildinterpreta-
tionsberichts anzeigt.

Vorrichtung nach einem der Anspriiche 1 bis 4, bei
der die Lasionszonen-Eingabeeinrichtung (10) den
Ort der Lasionszone manuell eingeben kann.

Vorrichtung nach einem der Anspriiche 1 bis 4, wei-
terhin umfassend:

eine Lasionsnamen-Speichereinrichtung (70),
die fir mehrere Lasionen reprasentative Lasi-
onsnamen speichert; und

eine Lasionszonen-Nachweiseinrichtung (80),
die automatisch die Stelle der Lasionszone in
dem medizinischen Bild nachweist,

wobei die Lasionszonen-Eingabeeinrichtung
(10) die Stelle der Lasionszone, die automatisch
von der Lasionszonen-Nachweiseinrichtung
(80) nachgewiesen wurde, eingibt, und

wobei die Verknlpfungszeichen-Einfiigeein-
richtung (20) aus der Lasionsnamen-Speicher-
einrichtung (70) einen Lasionsnamen auswahlt,
der die an der von der Lasionszonen-Nachwei-
seinrichtung (80) nachgewiesenen Stelle der
Lasionszone vorhandene Lasion reprasentiert,
und den Lasionsnamen einfugt.

Vorrichtung nach einem der Anspriiche 2 bis 6, bei
der die Indexanzeigeeinrichtung (60) den Index ba-
sierend auf der Auswahl des Verknipfungszeichens
in dem Bildinterpretationsbericht in der Weise an-
zeigt, dass nur der dem ausgezeichneten Verkniip-
fungszeichen ausgewahlte Index hervorgehoben
wird.

Vorrichtung nach einem der Anspriiche 2 bis 7, bei
der die Verknlpfungszeichen-Einfligeeinrichtung
(20) die mehreren Verknlpfungszeichen in vonein-
ander verschiedenen Farben in den Bildinterpretati-
onsbericht einfligt, und

wobei die Indexanzeigeeinrichtung (60) die mehre-
renin Indizes in den gleichen Farben wie den Farben
derden mehreren Indizes entsprechenden Verknlip-
fungszeichen anzeigt.

Verfahren zum Erstellen von Bildinterpretationsbe-
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richten, umfassend folgende Schritte:

Gewinnen und Anzeigen des medizinischen
Bilds;

Erzeugen und Anzeigen eines elektronischen
Bildinterpretationsberichts des medizinischen
Bilds;

Eingeben der Stelle einer Lasionszone inner-
halb des medizinischen Bilds;

Einfligen eines durch einen Hyperlink mit dem
medizinischen Bild verkniipften Verknipfungs-
zeichens einschlieRlich der eingegebenen Stel-
le der Lasionszone in den Bildinterpretationsbe-
richt in der Weise, dass das Verknlpfungszei-
chen in unterscheidbarer Weise angezeigt wird;
Auswahlen des unterscheidbar angezeigten
Verknipfungszeichens innerhalb des Bildinter-
pretationsberichts; und

Anzeigen eines Index’, der die Stelle der Lasi-
onszone innerhalb des medizinischen Bilds re-
prasentiert, basierend auf der Auswahl des Ver-
knlpfungszeichens.

10. Computerlesbares Aufzeichnungsmedium mit ei-

nem darin gespeicherten Programm zum Erstellen
eines Bildinterpretationsberichts, um einen Compu-
ter zu veranlassen, als Vorrichtung zum Erstellen
eines Bildinterpretationsberichts gemaR einem der
Anspriche 1 bis 8 zu fungieren.

Revendications

Appareil de génération de rapports d’interprétation
d’'image, comprenant :

un moyen d’affichage d'image médicale (50) ap-
te a obtenir et afficher une image médicale ;
un moyen d’affichage de rapportd’interprétation
d’'image (30) apte a générer et afficher un rap-
port d’interprétation d’'image électronique de
I'image médicale, et

un moyen de sélection de caractére de liaison
(40) qui sélectionne un caractére de liaison af-
fiché de maniére distinctive dans le rapport d’in-
terprétation d'image,

caractérisé par

un moyen d’entrée de région de lésion (10) apte
a entrer manuellement la position d’une région
de Iésion dans I'image médicale ;
unmoyend’insertion de caractére de liaison (20)
apte a insérer, dans le rapport d’interprétation
d’'image, le caractére de liaison relié par un lien
hypertexte a I'image médicale incluant la posi-
tion d’entrée de la région de lésion, de maniere
a ce que le caractére de liaison soit affiché de
maniére distinctive, et

un moyen d’affichage d’index (60) qui affiche,
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sur la base de la sélection par le moyen de sé-
lection de caractere de liaison, un index repré-
sentant la position de la région de lésion dans
limage médicale.

Appareil de génération de rapports d’interprétation
d'image selon la revendication 1, dans lequel le
moyen d’entrée de région de lésion (10) peut entrer
les positions d’une pluralité de régions de Iésion, et
dans lequel le moyen d’insertion de caractére de
liaison peut insérer une pluralité de caractéres de
liaison correspondant respectivement aux positions
d’entrée de la pluralité de régions de lésion.

Appareil de génération de rapports d’interprétation
d’'image selon la revendication 1 ou 2, dans lequel
le moyen d’affichage de rapport d’interprétation
d’'image (30) affiche, conjointement au rapport d’in-
terprétation d'image, une image de piéce jointe ob-
tenue en réduisant 'image médicale incluant la ré-
giondelésion correspondant au caractére de liaison.

Appareil de génération de rapports d’interprétation
d'image selon la revendication 3, dans lequel le
moyen d’affichage de rapport d’interprétation d’'ima-
ge (30) affiche une pluralité d'images de piéces join-
tes dans l'ordre d’agencement des caractéeres de
liaison dans le rapport d’interprétation d’'image.

Appareil de génération de rapports d’interprétation
d’'image selon I'une quelconque des revendications
1 a 4, dans lequel le moyen d’entrée de région de
Iésion (10) peut entrer manuellement la position de
la région de lésion.

Appareil de génération de rapports d’interprétation
d’'image selon I'une quelconque des revendications
1 a 4, 'appareil comprenant en outre :

un moyen de stockage de nom de lésion (70)
qui stocke des noms de Iésion représentant une
pluralité de Iésions, et

un moyen de détection de région de lésion (80)
qui détecte automatiquement la position de la
région de lésion dans I'image médicale,

dans lequel le moyen d’entrée de région de lé-
sion (10) entre la position de la région de Iésion
qui a été automatiquement détectée par le
moyen de détection de région de Iésion (80), et
dans lequel le moyen d’insertion de caractere
de liaison (20) sélectionne, a partir du moyen de
stockage de nom de lésion (70), un nom de lé-
sion représentant la lésion présente au niveau
de la position de la région de Iésion qui a été
détectée par le moyen de détection de région
de Iésion (80), et insere le nom de Iésion.

7. Appareil de génération de rapports d’interprétation
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d’'image selon I'une quelconque des revendications
2 a 6, dans lequel le moyen d’affichage d’index (60)
affiche lI'index, sur la base de la sélection du carac-
tére de liaison dans le rapport d’interprétation d’'ima-
ge, de maniére a ce que seul I'index correspondant
au caractere de liaison sélectionné soit mis en va-
leur.

Appareil de génération de rapports d’interprétation
d’'image selon I'une quelconque des revendications
2 a7, dans lequel le moyen d’insertion de caractéere
de liaison (20) insére la pluralité de caracteres de
liaison dans des couleurs différentes entre les uns
etles autres dansle rapport d’interprétation d’image,
et

dans lequelle moyen d’affichage d’index (60) affiche
la pluralité d’index dans les mémes couleurs que les
couleurs des caractéres de liaison correspondant
respectivement a la pluralité d’'index.

Procédé de génération de rapports d’interprétation
d’'image comprenant les étapes consistant a :

obtenir et afficher une image médicale ;
générer et afficher un rapport d’interprétation
d’'image électronique de I'image médicale ;
entrer la position d’une région de Iésion dans
'image médicale ;

insérer, dans le rapport d’'interprétation d'image,
un caractere de liaison relié par un lien hyper-
texte a limage meédicale incluant la position
d’entrée de la région de Iésion, de maniére a ce
que le caractére de liaison soit affiché de ma-
niére distinctive ;

sélectionner le caractére de liaison affiché de
maniére distinctive dans le rapport d’interpréta-
tion d'image, et

afficher un index représentant la position de la
région de lésion dans I'image médicale sur la
base de la sélection du caractére de liaison.

10. Support d’enregistrement pouvant étre lu par ordi-

nateur a I'intérieur duquel est stocké un programme
de génération de rapports d’interprétation d'image
destiné a amener un ordinateur a fonctionner comme
I'appareil de génération de rapports d’interprétation
d’'image selon I'une quelconque des revendications
1a8.
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