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(57) ABSTRACT

A finding classification unit classifies a target region
included in an examination image into a plurality of lesion
regions indicating a plurality of findings to generate a
finding classification result. A first search unit searches for
a case image similar to an examination image as a first
similar case image from a case database DB based on the
finding classification result. A display controller displays the
examination image and the first similar case image. A key
finding specification unit receives designation of a position
of a key finding to the displayed examination image to
specify a position of the key finding and specifies a finding
name of the key finding having the position specified. A
second search unit further searches for a case image asso-
ciated with the specified position and the finding name of the
key finding from the first similar case image to acquire a
second similar case image.
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IMAGE SEARCH DEVICE, IMAGE SEARCH
METHOD, AND IMAGE SEARCH PROGRAM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority under 35
US.C. § 119 to Japanese Patent Application No. 2017-
210165 filed on Oct. 31, 2017. The above application is
hereby expressly incorporated by reference, in its entirety,
into the present application.

BACKGROUND

Technical Field

[0002] The present invention relates to an image search
device, an image search method, and an image search
program that search for a case image similar to an exami-
nation image to be an examination target from a case
database, in which a plurality of cases including one or more
case images are registered.

Related Art

[0003] Inrecent years, with the advance of medical equip-
ment, such as a computed tomography (CT) device and a
magnetic resonance imaging (MRI) device, high-resolution
three-dimensional images with higher quality are used in
image diagnosis.

[0004] In a medical field, a similar case search device that
searches for a past case similar to an examination image
based on the examination image to be an examination target
is known (for example, see Case-based lung image catego-
rization and retrieval For interstitial lung diseases: clinical
workflow, Adrien Depeursinge et al., Int J CARS (2012)
7:97-110, Published online: 1 Jun. 2011, JP2015-191285A,
and JP2015-187845A). The examination image is, for
example, a three-dimensional image acquired with a CT
device, and is used for performing diagnosis of a patient,
such as specification of a disease of the patient. Here, in a
single examination using the CT device, a plurality of slice
images are acquired. For this reason, an examination image
having one or more slice images (referred to as examination
slice images) is included in single examination data. Since
a case is often created by integration of past examination
data, a case image having one or more slice images (here-
inafter, referred to as case slice images) is also included in
data of a single case.

[0005] In Case-based lung image categorization and
retrieval For interstitial lung diseases: clinical workflow,
Adrien Depeursinge et al.,, Int J CARS (2012) 7:97-110,
Published online: 1 Jun. 2011, a method has been suggested
that classifies a case image of a lung into a plurality of lesion
regions respectively indicating a plurality of findings and
then registers the case image in a case database, classifies a
lung into a plurality of lesion regions respectively indicating
a plurality of findings on an examination image, and
searches for a case image similar to the examination image
based on a classification result of the findings on the
examination image.

[0006] In JP2015-191285A, a method has been suggested
that receives designation of a plurality of regions of interest
each including one or more different target lesions in an
examination image, acquires a feature quantity of each
region of interest, compares the feature quantity of each
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region of interest with a feature quantity of a case lesion
registered in a case database as a lesion in a case image to
calculate an individual similarity of each region of interest,
calculates an integral similarity based on a plurality of
calculated individual similarities, and searches for a similar
case similar to the examination image based on the integral
similarity.

[0007] In JP2015-187845A, a method has been suggested
that selects one or a plurality of images as a key image from
among a plurality of images constituting a medical image,
detects a position of a characteristic local structure of a
human body from the medical image, specifies a local
structure in the key image or in the periphery of the key
image, generates information regarding the specified local
structure as first local structure information, displays the first
local structure information as a candidate to be described in
an input field of a finding, and searches for an image
interpretation report for reference of a new image interpre-
tation report from a plurality of image interpretation reports
stored based on the first local structure information of the
new image interpretation report being currently created.
[0008] On the other hand, an interstitial pneumonia is
known as a lung disease. A method has been suggested that
analyzes a CT image of a patient with an interstitial pneu-
monia to classify and quantify a lesion indicating a specific
finding, such as a honeycomb lung, a reticular shadow, and
a cyst, included in the CT image (see Evaluation of com-
puter-based computer tomography stratification against out-
come models in connective tissue disease-related interstitial
lung disease: a patient outcome study, Joseph Jacobi et al.,
BMC Medicine (2016) 14:190, DOI 10.1186/512916-016-
0739-7, and Quantitative evaluation of CT image of inter-
stitial pneumonia, IWASAWA Tae, Journal of Japanese
Associations of Tomography, Vol. 41, No. 2, August, 2014).
In this way, the CT image is analyzed to classify and
quantify a lesion, whereby it is possible to easily determine
the degree of lung disease. The regions classified and
quantified in this way are displayed in different colors
respectively assigned thereto, whereby it is possible to easily
diagnose how much a region of a specific symptom is
included in an image.

[0009] In order to extract a structure, such as an organ to
be noticed, from a three-dimensional image, such as a CT
image, it is necessary to detect the structure in the three-
dimensional image. Here, a method of deep learning has
been suggested in order to classify pixels to be noticed in an
image into a plurality of classes. Deep learning is a method
of machine learning using a multilayer neural network
constructed by hierarchical connection of a plurality of
processing layers.

[0010] In deep learning, arithmetic processing is per-
formed on a plurality of different pieces of arithmetic result
data obtained with respect to input data by a previous
hierarchical layer, that is, extraction result data of the feature
quantity in each layer of the multilayer neural network.
Then, additional arithmetic processing is performed on data
of the feature quantity obtained in this way in subsequent
processing layers, whereby it is possible to classify input
data into a plurality of classes by improving a recognition
rate of a feature quantity.

[0011] Itis considered that such a method of deep learning
is applied to the above-described three-dimensional image to
classify pixels of a three-dimensional image into a plurality
of classes. For example, in a case of a plurality of structures
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included in the three-dimensional image are classified, deep
learning is performed on a neural network with the three-
dimensional image as input such that a pixel to be a
processing target in the three-dimensional image is classified
into any one of a plurality of structures. With the use of the
neural network subjected to deep learning in this way, it is
possible to classify a target pixel of the input three-dimen-
sional image into any one of a plurality of structure.
[0012] With the use of the method described in Case-based
lung image categorization and retrieval For interstitial lung
diseases: clinical workflow, Adrien Depeursinge et al., Int J
CARS (2012) 7:97-110, Published online: 1 Jun. 2011, it is
possible to search for a case image similar to a lesion
included in the lung of the examination image. However, in
the method described in Case-based lung image categoriza-
tion and retrieval For interstitial lung diseases: clinical
workflow, Adrien Depeursinge et al., Int J CARS (2012)
7:97-110, Published online: 1 Jun. 2011, a search is not
performed based on a characteristic finding (hereinafter,
referred to as a key finding) after a diagnosis name is
specified. In the method described in JP2015-191285A, in a
case where a region of interest is designated so as to
surround a lesion indicating a key finding, it is possible to
perform a search based on the key finding. However, in a
case where another lesion other than the lesion indicating the
key finding is included in the region of interest, it is not
possible to perform a search based on the key finding with
high accuracy. Furthermore, a search result may be consid-
erably different with a difference in a way of surrounding the
region of interest. In addition, in the method described in
JP2015-187845A, a local structure is specified from a
selected key image. For this reason, in a case where a
physician has not stored a key image, it is not possible to
specify a key finding.

SUMMARY

[0013] The invention has been accomplished in consider-
ation of the above-described situation, and an object of the
invention is to appropriately search a case image similar to
an examination image based on a key finding designated on
the examination image.

[0014] An image search device according to the invention
comprises a finding classification unit that classifies a target
region included in an examination image having one or more
examination slice images into a plurality of lesion regions
respectively indicating a plurality of findings to generate a
finding classification result, a first search unit that searches
for a case image similar to the examination image as a first
similar case image from a case database, in which a plurality
of case images each having one or more a case slice images
are registered and a finding classification result on each of
the plurality of case images and a position and a finding
name of a key finding to be a key for specifying a diagnosis
name in the finding classification result are registered in
association with each of the plurality of case images, based
on the finding classification result of the examination image,
a display controller that displays at least one of the one or
more examination slice images or the examination image on
a display unit, a key finding specification unit that receives
designation of a position of a key finding to at least one of
the displayed one or more examination slice images or
examination image to specify a position of the key finding
and specifies a finding name of the key finding having the
position specified, and a second search unit that further
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searches for at least one of one or more case slice images or
a case image associated with the specified position and
finding name of the key finding from the first similar case
image to acquire a second similar case image.

[0015] The “lesion region” means a region having a spe-
cific symptom or a specific form within the target region. For
this reason, in the embodiment, it is assumed that a region
of a structure itself having a specific form, such as a heart
and a diaphragm is also included in the lesion region. Note
that a finding of a physician to each of a plurality of lesion
regions is obtained. For this reason, each of a plurality of
lesion regions shows a finding.

[0016] The image search device according to the invention
may further comprise a diagnosis name acquisition unit that
acquires a diagnosis name of a registration target image
having one or more registration target slice images to be
registered in the case database, a registration key finding
specification unit that, with reference to a table in which a
variety of diagnosis names are associated with finding
names of key findings corresponding to the variety of
diagnosis names, specifies a finding name of a key finding
of' the registration target image based on the diagnosis name
of the registration target image and the finding classification
result in the registration target image and specifies a position
of the key finding specified in the registration target image
based on the specified finding name of the key finding, and
a registration unit that registers the registration target image
as a new case image in the case database in association with
the finding classification result on the registration target
image and the specified position and finding name of the key
finding.

[0017] The image search device according to the invention
may further comprise a key image acquisition unit that
acquires a key registration target slice image from a regis-
tration target image having one or more registration target
slice images to be registered in the case database, a regis-
tration key finding specification unit that specifies the find-
ing name and the position of the key finding of the exami-
nation image based on the finding classification result in the
key registration target slice image, and a registration unit
that registers the registration target image as a new case
image in the case database in association with the finding
classification result on the registration target image and the
specified position and finding name of the key finding.
[0018] The image search device according to the invention
may further comprise a diagnosis name acquisition unit that
acquires a diagnosis name of a registration target image
having one or more registration target slice images to be
registered in the case database, a first registration key finding
specification unit that, with reference to a table in which a
variety of diagnosis names are associated with finding
names of key findings corresponding to the variety of
diagnosis names, specifies a finding name of a key finding
of' the registration target image based on the diagnosis name
of'the registration target image and specifies a position of the
key finding specified in the registration target image based
on the specified finding name of the key finding and the
finding classification result in the registration target image,
a first registration unit that registers the registration target
image as a new case image in the case database in associa-
tion with the finding classification result on the registration
target image and the specified position and finding name of
the key finding, a key image acquisition unit that acquires a
key registration target slice image from the registration
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target image, a second registration key finding specification
unit that specifies the finding name and the position of the
key finding of the examination image based on the finding
classification result in the key registration target slice image,
and a second registration unit that registers the registration
target image as a new case image in the case database in
association with the finding classification result on the
registration target image and the specified position and
finding name of the key finding.

[0019] The “registration target image” is an image to be
registered in the case database, and the examination image
may become the registration target image. In this case, the
registration key finding specification unit can also be used as
the key finding specification unit.

[0020] In the image search device according to the inven-
tion, the target region included in the case image may be
divided into a plurality of subregions, a feature quantity
relating to the lesion region may be calculated on each of the
plurality of subregions, the feature quantity may be regis-
tered in the case database in association with the case image,
and the first search unit may divide the target region
included in the examination image into a plurality of sub-
regions corresponding to the subregions of the case image,
may calculate a feature quantity relating to the lesion region
on each of the plurality of subregions, and may search for the
first similar case image from the case database based on a
weighted sum of similarities of the feature quantities
between the subregions of the examination image and the
case image registered in the case database.

[0021] In the image search device according to the inven-
tion, the finding classification unit may have a discriminator
subjected to deep learning so as to classify the plurality of
findings, and may classify the target region into the plurality
of findings with the discriminator.

[0022] Animage search method according to the invention
comprises classifying a target region included in an exami-
nation image having one or more examination slice images
into a plurality of lesion regions respectively indicating a
plurality of findings to generate a finding classification
result, searching for a case image similar to the examination
image as a first similar case image from a case database, in
which a plurality of case images each having one or more a
case slice images are registered and a finding classification
result on each of the plurality of case images and a position
and a finding name of a key finding to be a key for specifying
a diagnosis name in the finding classification result are
registered in association with each of the plurality of case
images, based on the finding classification result of the
examination image, displaying at least one of the one or
more examination slice images or the examination image on
a display unit, receiving designation of a position of a key
finding to at least one of the displayed one or more exami-
nation slice images or examination image to specify a
position of the key finding and specifies a finding name of
the key finding having the position specified, and further
searching for at least one of one or more case slice images
or a case image associated with the specified position and
finding name of the key finding from the first similar case
image to acquire a second similar case image.

[0023] Note that a program causing a computer to execute
the image search method according to the invention may be
provided.

[0024] Another image search device according to the
invention comprises a memory configured to store a com-
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mand to be executed on a computer, and a processor
configured to execute the stored command. The processor
executes processing for classifying a target region included
in an examination image having one or more examination
slice images into a plurality of lesion regions respectively
indicating a plurality of findings to generate a finding
classification result, searching for a case image similar to the
examination image as a first similar case image from a case
database, in which a plurality of case images each having
one or more a case slice images are registered and a finding
classification result on each of the plurality of case images
and a position and a finding name of a key finding to be a
key for specifying a diagnosis name in the finding classifi-
cation result are registered in association with each of the
plurality of case images, based on the finding classification
result of the examination image, displaying at least one of
the one or more examination slice images or the examination
image on a display unit, receiving designation of a position
of'a key finding to at least one of the displayed one or more
examination slice images or examination image to specify a
position of the key finding and specifies a finding name of
the key finding having the position specified, and further
searching for at least one of one or more case slice images
or a case image associated with the specified position and
finding name of the key finding from the first similar case
image to acquire a second similar case image.

[0025] According to the invention, the target region
included in the examination image having one or more
examination slice images is classified into a plurality of
lesion regions respectively indicating a plurality of findings
and the finding classification result is generated. Then, a case
image similar to the examination image is searched as the
first similar case image from the case database based on the
finding classification result of the examination image, and at
least one of one or more examination slice images or the
examination image is displayed on the display unit. Then,
the designation of the position of the key finding to at least
one of the displayed one or more examination slice images
or examination image is received, the position of the key
finding is specified, and the finding name of the key finding
having the position specified is specified. In addition, at least
one of one or more case slice image or the case image
associated with the specified position and finding name of
the key finding is further searched from the first similar case
image, and the second similar case image is acquired. For
this reason, it is possible to appropriately search for a case
image similar to an examination image based on a key
finding designated to the examination image.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is a hardware configuration diagram show-
ing the outline of a diagnosis support system to which an
image search device according to a first embodiment of the
invention is applied.

[0027] FIG. 2 is a schematic block diagram showing the
configuration of the image search device according to the
first embodiment.

[0028] FIG. 3 is a diagram showing an example of a
multilayer neural network.

[0029]
image.

FIG. 4 is a diagram showing a labeled examination
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[0030] FIG. 5 is a diagram showing a table in which a
variety of diagnosis names are associated with finding
names of key findings corresponding to a variety of diag-
nosis names.

[0031] FIG. 6 is a diagram illustrating specification of a
position of a key finding.

[0032] FIG. 7 is a diagram showing a case database.
[0033] FIG. 8 is a diagram showing a first search result
list.

[0034] FIG. 9 is a diagram showing a first search result.
[0035] FIG. 10 is a diagram showing a first search result

in which an examination slice image of an axial cross-
section is displayed instead of an examination image.

[0036] FIG. 11 is a diagram showing a second search
result.
[0037] FIG. 12 is a flowchart showing processing that is

performed in the first embodiment.

[0038] FIG. 13 is a schematic block diagram showing the
configuration of an image search device according to a
second embodiment.

[0039] FIG. 14 is a diagram showing a case database.
[0040] FIG. 15 is a schematic block diagram showing the
configuration of an image search device according to a third
embodiment.

DETAILED DESCRIPTION

[0041] Hereinafter, embodiments of the invention will be
described referring to the drawings. FIG. 1 is a hardware
configuration diagram showing the outline of a diagnosis
support system to which an image search device according
to a first embodiment of the invention is applied. As shown
in FIG. 1, in the diagnosis support system, an image search
device 1 according to the embodiment, a three-dimensional
imaging device 2, and an image storage server 3 are con-
nected in a communicable state by way of a network 4.
[0042] The three-dimensional imaging device 2 is a device
that captures an image of a part to be a diagnosis target of
a subject to generate a three-dimensional image representing
the part, and is, specifically, a CT device, an MRI device, a
positron emission tomography (PET) device, or the like. The
three-dimensional image having a plurality of slice images
generated by the three-dimensional imaging device 2 is
transmitted to and stored in the image storage server 3. Note
that, in the embodiment, a diagnosis target part of a patient
as a subject is a lung, and the three-dimensional imaging
device 2 is a CT device and generates a CT image including
a chest including the lung of the subject as a three-dimen-
sional image.

[0043] The image storage server 3 is a computer that
stores and manages various kinds of data, and comprises a
large capacity external storage device and database manage-
ment software. The image storage server 3 performs com-
munication with other devices through the wired or wireless
network 4 and transmits and receives image data and the
like. Specifically, various kinds of data including image data
of the three-dimensional image generated in the three-
dimensional imaging device 2 are acquired by way of the
network and are stored and managed in a recording medium,
such as a large capacity external storage device. Note that a
storage format of image data and communication between
the devices by way of the network 4 are based on a protocol,
such as digital imaging and communication in medicine
(DICOM). It is assumed that, in the embodiment, a case
database DB in which a three-dimensional image (herein-
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after, referred to as an examination image) to be a target of
examination and a case image are registered is stored in the
image storage server 3. The case database DB will be
described below. In the embodiment, the examination image
is a three-dimensional image having one or more slice
images (hereinafter, referred to as examination slice
images). The case image is also a three-dimensional image
having one or more slice images (hereinafter, referred to as
case slice images).

[0044] The image search device 1 is constituted by install-
ing an image search program according to the embodiment
of the invention on one computer. The computer may be a
work station or a personal computer that is directly operated
by a physician who performs diagnosis, or may be a server
computer connected to the work station or the personal
computer through the network. The image search program is
distributed in a form of being recorded in a recording
medium, such as a digital versatile disc (DVD) or a compact
disc read only memory (CD-ROM), and is installed on the
computer from the recording medium. Alternatively, the
image search program may be stored in a storage device of
a server computer connected to the network or a network
storage in a form of being accessible from the outside and
may be downloaded to and installed on a computer to be
used by a physician.

[0045] FIG. 2 is a diagram showing the schematic con-
figuration of the image search device according to the first
embodiment of the invention that is realized by installing the
image search program on the computer. As shown in FIG. 2,
the image search device 1 comprises, as the configuration of
a standard work station, a central processing unit (CPU) 11,
a memory 12, and a storage 13. A display 14 and an input
unit 15, such as a keyboard and a mouse, are connected to
the image search device 1. Note that the display 14 corre-
sponds to a display unit.

[0046] In the storage 13, various kinds of information
including the examination image of the subject and infor-
mation necessary for processing acquired from the image
storage server 3 by way of the network 4 are stored.
[0047] In the memory 12, the image search program is
stored. The image search program defines, as processing to
be executed on the CPU 11, image acquisition processing for
acquiring an examination image to be a target of examina-
tion, finding classification processing for classifying a target
region included in the examination image into a plurality of
lesion regions respectively indicating a plurality of findings
to generate a finding classification result, first search pro-
cessing for searching for a case image similar to the exami-
nation image as a first similar case image from a case
database, in which a plurality of case images are registered,
based on the finding classification result of the examination
image, display control processing for displaying at least one
of one or more examination slice images or the examination
image on the display 14, key finding specification process-
ing for receiving designation of a position of a key finding
to at least one of the displayed one or more examination slice
images or examination image to specify a position of the key
finding and specifying a finding name of the key finding with
the position specified, second search processing for further
searching for at least one of the one or more case slice
images or the case image associated with the specified
position and finding name of the key finding from the first
similar case image to acquire a second similar case image,
and database management processing for registering the
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examination image in the case database. Note that the
display control processing includes processing for display-
ing the first search result of the first search processing and
the second search result of the second search processing on
the display 14.

[0048] As the database management processing, diagnosis
name acquisition processing for acquiring a diagnosis name
of a registration target image having one or more registration
target slice images to be registered in the case database,
registration key finding specification processing for, with
reference to a table in which a variety of diagnosis names are
associated with finding names of key findings corresponding
to the variety of diagnosis names, specifies a finding name
of'a key finding of the registration target image based on the
diagnosis name of the registration target image and the
finding classification result in the registration target image
and specifies a position of the key finding specified in the
registration target image based on the specified finding name
of'the key finding, and registration processing for registering
the registration target image as a new case image in the case
database in association with the finding classification result
on the registration target image and the specified position
and finding name of the key finding are defined.

[0049] Then, the CPU 11 executes the processing accord-
ing to the program, whereby the computer functions as an
image acquisition unit 21, a finding classification unit 22, a
first search unit 23, a display controller 24, a key finding
specification unit 25, a second search unit 26, and a database
management unit (hereinafter, referred to as a DB manage-
ment unit) 27. The DB management unit 27 functions as a
diagnosis name acquisition unit 31, a registration key find-
ing specification unit 32, and a registration unit 33. Note
that, in the embodiment, although the functions of the units
are executed by the image search program, the invention is
not limited thereto, and the functions of the units may be
executed a dedicated circuit in which a plurality of inte-
grated circuits (ICs), processors, application specific inte-
grated circuits (ASICs), field-programmable gate arrays
(FPGAs), memories, and the like are appropriately com-
bined. Alternatively, program commands stored in the dedi-
cated circuit and program commands to be executed by the
general CPU 11 programmed so as to use a program of the
dedicated circuit may be combined.

[0050] The image acquisition unit 21 acquires an exami-
nation image V0 of a subject to be a target of examination.
In the embodiment, the examination image V0 is a three-
dimensional image having a plurality of examination slice
images. Note that, in a case where the examination image V0
is already stored in the storage 13, the image acquisition unit
21 may acquire the examination image V0 from the storage
13.

[0051] The finding classification unit 22 classifies a lung
region included in the examination image V0 into a plurality
of lesion regions respectively indicating a plurality of find-
ings. Note that the lung region corresponds to the target
region. In the embodiment, the finding classification unit 22
has a discriminator constituted of a multilayer neural net-
work subjected to deep learning so as to be able to classify
a plurality of lesion regions on the lung region. In the
multilayer neural network subjected to deep learning, arith-
metic processing is performed on a plurality of different
pieces of arithmetic result data obtained with respect to input
data by a previous hierarchical layer, that is, extraction result
data of a feature quantity using a variety of kernels in each
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layer, and additional arithmetic processing is performed on
data of the feature quantity obtained in this way in subse-
quent processing layers, whereby it is possible to improve a
recognition ratio of the feature quantity to classify input data
into a plurality of classes.

[0052] Note that, in the embodiment, although an example
where the multilayer neural network outputs a classification
result of the lung region into a plurality of lesion regions
with the examination image V0 as input has been described,
a configuration may be made in which a classification result
of'the lung region into a plurality of lesion regions with each
of a plurality of examination slice images constituting the
examination image V0 as input is output.

[0053] FIG. 3 is a diagram showing an example of the
multilayer neural network. As shown in FIG. 3, a multilayer
neural network 40 has a plurality of hierarchical layers
including an input layer 41 and an output layer 42. In the
embodiment, learning is performed such that the lung region
included in the examination image V0 is classified into 33
lesion regions respectively indicating 33 findings of normal
lung, ground glass opacity (GGO) tumor nodular shadow,
mixed tumor nodular shadow, solid tumor nodular shadow,
frosted glass shadow, light frosted glass shadow, centrilobu-
lar frosted glass shadow, consolidation, low absorption,
centrilobular emphysema, panlobular emphysema, normal
pulmonary emphysema tendency, cyst, tree-in-bud appear-
ance (TIB), small nodule (non-centrilobular), centrilobular
small nodular shadow, interlobular septal thickening, bron-
chial wall thickening, bronchiectasis, bronchioloectasis, air-
bronchogram, traction bronchiectasis, cavity infiltrative
shadow, cavity tumor, reticular shadow, fine reticular
shadow, honeycomb lung, pleural effusion, pleural thicken-
ing, chest wall, heart, diaphragm, and blood vessel. Note
that, in the following description, the names of the findings
indicated by the 33 lesion regions are referred to as finding
names. In the embodiment, the lesion region includes a
region having a specific symptom or a specific form within
the lung region. For this reason, in the embodiment, it is
assumed that a region of a structure itself having a specific
form, such as a heart and a diaphragm, is also included in the
lesion region. Note that, in the embodiment, although the
number of classifications is 33, the number of classifications
may be greater or smaller than 33.

[0054] In the embodiment, the multilayer neural network
40 is made to learn the 33 lesions using a large number,
millions, of pieces of teacher data. In learning, a voxel
region normalized to a prescribed size (for example, 1.5
cmx1.5 cmx1.5 cm) is cut from a three-dimensional image
having a known lesion, and an image of the cut voxel region
is used as teacher data. Then, teacher data is input to the
multilayer neural network 40, and the multilayer neural
network 40 is made to output a classification result of the
lesion regions. Next, the output result is compared with
teacher data, and weights of links among the hierarchical
layers in units (indicated by circles in FIG. 3) included in
each layer of the multilayer neural network 40 are corrected
from an output side toward an input side according to
whether the result is a correct answer or an incorrect answer.
The correction of the weights of the links is repeatedly
performed using a large number of teacher data until the
prescribed number of corrections is reached or until a correct
answer rate of the classification result to be output becomes
a prescribed correct answer rate, and learning ends.
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[0055] Note that, in a case where an input image is an
examination slice image, in learning of the multilayer neural
network 40, a two-dimensional region normalized to a
prescribed size (for example, 1.5 cmx1.5 cm) is cut from a
slice image constituting a three-dimensional image having a
known lesion, and an image of the cut two-dimensional
region is used as teacher data.

[0056] The finding classification unit 22 extracts the lung
region as the target region from the examination image V0
for classification. As a method of extracting the lung region,
any method, such as a method that extracts the lung region
by expressing a signal value of each pixel in the examination
image V0 in the form of a histogram and subjects the lung
to threshold processing or a region growing method based
on a seed point representing the lung, can be used.

[0057] The finding classification unit 22 sequentially cuts
the same voxel region as teacher data from the extracted
lung region and inputs the voxel region to the discriminator
constituted of the multilayer neural network 40 subjected to
learning as described above. With this, on a center pixel of
the cut region, 33 probability values to the 33 lesion regions
are output. The finding classification unit 22 classifies the
center pixel of the region input to the multilayer neural
network 40 into a lesion region having the largest probability
value among the 33 probability values to generate a finding
classification result. With this, each of all pixels of the lung
region included in the examination image V0 are classified
into any one of the 33 lesion regions.

[0058] The finding classification unit 22 performs labeling
on each classified lesion region based on the finding clas-
sification result to generate a labeled examination image V1.
Specifically, the finding classification unit 22 extracts pixels
in the same classification with respect to the pixels of the
lung regions included in the examination image V0. Then,
labeling is performed to the lesion regions having a given
volume or more by assigning a different color to each lesion
region and the examination image V1 is generated. Note
that, in a case where labeling is performed on an examina-
tion slice image, labeling is performed to the lesion regions
having a given area or more.

[0059] FIG. 4 is a diagram showing the labeled examina-
tion image. Note that, in FIG. 4, although an examination
slice image of any tomographic plane in the examination
image V1 is shown, the examination slice image is repre-
sented by V1 as reference numeral. In FIG. 4, for simplifi-
cation of description, only eight lesion regions of frosted
glass shadow, normal shadow, bronchus, honeycomb lung,
reticular shadow, consolidation, low absorption region, and
cyst among the 33 lesion regions are shown. As shown in
FIG. 4, in the labeled examination image V1, different colors
are assigned to the separated lesion regions. In FIG. 4, the
different colors are indicated by different patterns.

[0060] The first search unit 23 searches for a case image
similar to the examination image V0 as a first similar case
image from the case database DB based on the finding
classification result of the examination image V0. First, the
case database DB will be described.

[0061] In the case database DB, a plurality of case images
each having one or more case slice images are registered. In
detail, a finding classification result on each of a plurality of
case images, a position of a key finding to be a key for
specifying a diagnosis name in the finding classification
result, and a finding name of the key finding are registered
in association with each of a plurality of case images. In the
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embodiment, in a case where the examination image V0 is
newly acquired, the examination image V0 is registered in
the case database DB as a new case image. Note that,
although an examination image is primarily registered in the
case database DB, since an image that is not an examination
image may be included, an image to be registered in the case
database DB may be referred to as a registration target image
in the following description. Hereinafter, registration of the
examination image in the case database will be described.

[0062] Registration of the examination image V0 in the
case database DB as a new case image is performed by the
DB management unit 27. Here, the examination image V0 to
be registered in the case database DB is stored in the image
storage server 3 in association with an electronic medical
chart created by diagnosis. In the electronic medical chart, a
diagnosis result of a patient as a subject is described. In the
diagnosis result, the diagnosis name of the examination
image V0 is also described. In order to register the exami-
nation image V0 in the case database DB as a new case
image, the diagnosis name acquisition unit 31 of the DB
management unit 27 acquires the diagnosis name of the
examination image V0 to be registered in the case database
DB with reference to the electronic medical chart created
based on the examination image V0 to be registered in the
case database DB.

[0063] The registration key finding specification unit 32 of
the DB management unit 27 specifies a finding name of a
key finding of the examination image V0 based on the
diagnosis name of the examination image V0 and the finding
classification result in the examination image V0 with ref-
erence to a table in which a variety of diagnosis names are
associated with finding names of key findings corresponding
to a variety of diagnosis names. FIG. 5 is a diagram showing
a table in which a variety of diagnosis names are associated
with finding names of key findings corresponding to a
variety of diagnosis names. As shown in FIG. 5, in a table
LUT1, a variety of diagnosis names are associated with
finding names of key findings corresponding to a variety of
diagnosis names. For example, a finding name of a key
finding of “TIB, bronchiectasis, traction bronchiectasis,
frosted glass shadow, and honeycomb lung” is associated
with a diagnosis name of “pulmonary involvement of col-
lagen vascular disease (1) RA”. The registration key finding
specification unit 32 specifies the finding name of the key
finding based on the diagnosis name of the examination
image V0 with reference to the table LUT1. Note that,
although the table LUT1 is stored in the storage 13, the table
LUT1 may be stored in the image storage server 3.

[0064] The registration key finding specification unit 32
specifies a position of the key finding specified in the
examination image V0 based on the specified finding name
and the finding classification result of the examination image
V0. For example, in a case where the labeled examination
image V1 that is generated based on the finding classifica-
tion result of the examination image V0 is the image shown
in FIG. 4 and the specified finding name is a frosted glass
shadow, as shown in FIG. 6, positions of regions of frosted
glass shadows surrounded by double lines are specified as
the position of the key finding. Note that a lesion region
corresponding to the key finding exists in a three-dimen-
sional space in the examination image V0 and exists in a
two-dimensional space in the examination slice image. In
the embodiment, as the position of the key finding, any pixel
position within the lesion region corresponding to the key
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finding may be used. Here, any pixel position may be all
pixel positions within the lesion region or may be a pixel
position representative of a region, such as the center of
gravity. In the embodiment, it is assumed that the center of
gravity position of the lesion region is used as the position
of the key finding.

[0065] Note that, in the examination image V0, as
described below, the position and the finding name of the
key finding are specified by the key finding specification unit
25. For this reason, in the registration key finding specifi-
cation unit 32 of the DB management unit 27, the position
and the finding name of the key finding specified by the key
finding specification unit 25 may be used. In this case, the
registration key finding specification unit 32 can also be
used as the key finding specification unit 25.

[0066] The registration unit 33 registers the examination
image V0 as a new case image in the case database DB in
association with the finding classification result on the
examination image V0 and the specified position and finding
name of the key finding. FIG. 7 is a diagram showing the
configuration of the case database DB. As shown in FIG. 7,
in the case database DB, a file name of a case image, such
as IMGO0001.dcm, a finding classification result, a file name
of'alabeled case image, such as IMG0001_L..dcm, a position
of a specified key finding, such as (x1,y1,z1), and a finding
name of a key finding, such as a frosted glass shadow, are
registered. Here, although the probability values (p1 to p33)
to the 33 lesion regions at the pixel positions in the exami-
nation image V0 are registered as the finding classification
result, for simplification of description, the finding classifi-
cation result on IMG0001.dem only is shown. Although only
one coordinate position is shown in the position of the key
finding of the case database DB shown in FIG. 7, in a case
where a plurality of key findings are included in the exami-
nation image V0, a plurality of coordinate positions are
registered.

[0067] The first search unit 23 searches for a case image
similar to the examination image V0 as a first similar case
image from the case database DB, in which the case images
are registered in this way, based on the finding classification
result of the examination image V0. Specifically, a similarity
of the finding classification result of the examination image
V0 and a finding classification result of each case image
registered in the case database DB is calculated, and the first
similar case image is searched based on the similarity.
Hereinafter, the calculation of the similarity will be
described.

[0068] The first search unit 23 divides the lung region
included in the examination image V0 into a plurality of
subregions. In the embodiment, a lung region is divided into
two regions of a center and a periphery for each lung, is
divided into three regions of upper, middle, and lower
regions, and is further divided into two regions of a dorsal
side and a ventral side. With this, the lung region is divided
into 12 subregions for each lung. Here, the center means a
region in the lung close to the trachea, and the periphery
means a region in the lung away from the trachea. Note that
the boundary of the center and the periphery may be
prescribed according to a distance from a position where the
trachea is branched. The boundaries in dividing the lung
regions into the three regions of the upper, middle, and lower
regions may be prescribed according to a distance from an
upper end of the lung. The boundary in dividing the lung
region into the two regions of the dorsal side and the ventral
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side may be prescribed according to a direction from a
position on the most ventral side or the most dorsal side of
the lung, for example. Note that a method of dividing the
lung region is not limited thereto, the lung region may be
divided into minute subregions of a region close to and a
region away from the subpleural and a region close to and
a region away from the blood vessel.

[0069] The first search unit 23 calculates a feature quantity
for calculating a similarity for each subregion in the exami-
nation image V0. In the embodiment, 33 average values
within the subregion of the probability values on the 33
lesion regions are calculated as the feature quantity of the
subregion. For this reason, the feature quantity becomes a
33-dimensional value. Similarly, the first search unit 23
divides all case images registered in the case database DB
into 12 subregions for each lung and calculates 33 feature
quantities for each subregion. Note that the feature quanti-
ties of each subregion on the case image are preferably
calculated in advance and registered in the case database DB
in achieving fast search processing.

[0070] Then, the first search unit 23 calculates the simi-
larity of the feature quantities between the subregions of the
examination image V0 and the case image. As the similarity,
a correlation value between the corresponding feature quan-
tities in the corresponding subregions of the examination
image V0 and the case image can be used. As the correlation
value, for example, a sum of absolute values of differential
values, a sum of squares of the differential values, or the like
can be used. The first search unit 23 calculates the similarity
of the feature quantities for each subregion, and further
calculates a weighted sum of the similarities of the feature
quantities calculated for the respective subregions. The
weight may be the same (for example, 1.0) with respect to
the similarities on all subregions. However, the number of
diseases having a lesion significantly distributed in a center
portion of a lung is small except for a cancer. For this reason,
in a case where a noncancerous pulmonary patient is a
search target, or the like, a weight to the similarity calculated
on a prescribed subregion may be made large by assigning
a large weight to the similarity calculated on a subregion
other than the subregion corresponding to the center, or the
like to calculate the weighted sum of the similarities.
[0071] Then, the first search unit 23 calculates the
weighted sum between each of all case images registered in
the case database DB and the examination image V0, and
sorts the case images in a descending order of the weighted
sum to create the first search result list. FIG. 8 is a diagram
showing the first search result list. Then, the first search unit
23 extracts a predetermined number of case images from the
highest sorting order in the first search result list as the first
similar case images from the case database DB.

[0072] Note that the feature quantities calculated by the
first search unit 23 are not limited to the average values of
the probability values on the 33 lesion regions. For example,
a ratio of the largest probability value within the subregion
among the probability values on the 33 lesion regions may
be used as a feature quantity. A volume of the largest
probability value within the subregion among the probabil-
ity values on the 33 lesion regions may be used as a feature
quantity. In this case, the volume can be calculated by the
number of pixelsxa volume per voxel. The average values of
a prescribed number (for example, three) of probability
values within the subregion among the probability values on
the 33 lesion regions, an average CT value, a variation value
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of CT values, a maximum CT value, or a minimum CT value
may be used as a feature quantity.

[0073] The display controller 24 displays a search result
(hereinafter, referred to as a first search result) of the first
search unit 23 on the display 14. FIG. 9 is a diagram showing
the first search result. As shown in FIG. 9, in a first search
result 51, a labeled examination image V1 and labeled first
similar case images R1 to R4 are displayed. Note that,
although the four first similar case images R1 to R4 are
displayed, more first similar case images may be displayed.

[0074] In FIG. 9, the examination image V1 and the first
similar case images R1 to R4 are projection images pro-
jected by a prescribed projection method. Note that, in FIG.
9, although only five kinds of labeling are shown, 33 kinds
of'labeling are actually made. Below the examination image
V1, examination slice images 52 to 54 in three cross-
sections of an axial cross-section, a sagittal cross-section,
and a coronal cross-section are displayed. Below the first
similar case images R1 to R4, case slice image in the same
three cross-sections are also displayed. Slice surfaces of the
examination slice images 52 to 54 displayed below the
examination image V1 and the case slice image displayed
below the first similar case images R1 to R4 can be switched
by an operation from the input unit 15.

[0075] The key finding specification unit 25 receives des-
ignation of a position of a key finding to the displayed
examination image V0 to specify a position of the key
finding and specifies a finding name of the key finding
having the position designated. The specification of the
position of the key finding is performed by an operator
moving a cursor to the position of the key finding in the
examination image V1 and performing an operation, such as
a click, in the first search result 51 displayed on the display
14 according to an instruction from the input unit 15.

[0076] Here, since the examination image V1 displayed in
the first search result 51 is a projection image obtained by
projecting a three-dimensional image in a two-dimensional
manner, in a case where the position of the key finding in the
examination image V1 is designated, it is difficult to specify
a coordinate position in the examination image V0 of the
position. For this reason, it is preferable that, in the first
search result 51, the examination slice image is displayed
instead of the examination image V1, and the position of the
key finding is specified. FIG. 10 is a diagram showing the
first search result in which an examination slice image of an
axial cross-section is displayed instead of the examination
image V1. The operator displays the examination slice
image 52 of a desired slice position in the first search result
51, moves a cursor 55 to a position of a key finding on the
examination slice image 52, and performs an instruction to
specify the position of the key finding using the input unit
15. Since the examination slice image 52 is a two-dimen-
sional image constituting the examination image V1 as a
three-dimensional image, the position specified on the
examination slice image 52 can specify a coordinate position
in the three-dimensional image. Accordingly, the key finding
specification unit 25 specifies the position of the key finding
designated by the operator as a coordinate value on the
examination image V1.

[0077] The key finding specification unit 25 specifies a
finding name of the key finding specified in the examination
slice image with reference to the finding classification result
on the examination image V0.
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[0078] The second search unit 26 further narrows down to
and searches for a case image associated with the specified
position and finding name of the key finding from the first
similar case images to acquire a second similar case image.
In the embodiment, the second search unit 26 specifies a
subregion including the key finding specified in the exami-
nation image V0 in the examination image V0. Then, a
similarity of pixel values of the specified subregion and a
subregion in the first similar case image corresponding to the
specified subregion is calculated. As the similarity, a corre-
lation value of corresponding pixel values between the
subregions of the first similar case image and the examina-
tion image V0 can be used. At this time, a weight to a pixel
where the key finding is classified may be made large to
calculate the correlation value. The second search unit 26
sorts the first similar case images in a descending order of
the calculated similarity to create a second search result list.
Then, a prescribed number of case images from the highest
sorting order in the second search result list are extracted as
second similar case images.

[0079] Note that the second search unit 26 may extract a
case slice image including the key finding specified in the
examination slice image 52 from each of the first similar
case images and may calculate a similarity of the extracted
case slice image and the examination slice image 52 to
acquire a second similar case image.

[0080] The display controller 24 displays a search result
(hereinafter, referred to as a second search result) of the
second search unit 26 on the display 14. FIG. 11 is a diagram
showing the second search result. As shown in FIG. 11, in
a second search result 57, the examination slice image 52
having the key finding designated and second similar case
images R11 and R12 are displayed. Note that, in FIG. 11,
although the two second similar case images R11 and R12
are displayed, more second similar case images may be
displayed.

[0081] Next, processing that is performed in the first
embodiment will be described. FIG. 12 is a flowchart
showing processing that is performed in the first embodi-
ment. First, the image acquisition unit 21 acquires the
examination image V0 (Step ST1), and the finding classifi-
cation unit 22 classifies the lung region included in the
examination image V0 into a plurality of lesion regions
respectively indicating a plurality of findings to generate the
finding classification result (Step ST2). Then, the first search
unit 23 searches a case image similar to the examination
image V0 as a first similar case image from the case database
DB based on the finding classification result of the exami-
nation image V0 (first search processing, Step ST3). Next,
the display controller 24 displays the labeled examination
image V1 and the first similar case images as the first search
result on the display 14 (Step ST4).

[0082] In addition, the key finding specification unit 25
receives the designation of the position of the key finding to
the displayed examination image V1 to specify the position
of the key finding and specifies the finding name of the key
finding having the position specified (key finding specifica-
tion processing, Step ST5). Then, the second search unit 26
further narrows down to and searches for a case image
associated with the specified position and finding name of
the key finding from the first similar case images to acquire
second similar case images (second search processing, Step
ST6). Then, the display controller 24 displays the searched
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image and the second similar case images as the second
search result on the display 14 (Step ST7), and ends the
processing.

[0083] In this way, according to the first embodiment, it is
possible to appropriately search for a case image similar to
the examination image V0 based on the key finding desig-
nated to the examination image V0.

[0084] Next, a second embodiment of the invention will
be described. FIG. 13 is a diagram showing the schematic
configuration of an image search device according to the
second embodiment of the invention. Note that, in FIG. 13,
the same configurations as those in FIG. 2 are represented by
the same reference numerals, and detailed description will
not be repeated. The image search device according to the
second embodiment is different from the first embodiment in
that the image search device comprises a DB management
unit 28 different from the DB management unit 27 of the
image search device according to the first embodiment.
[0085] As shown in FIG. 13, the DB management unit 28
of the image search device according to the second embodi-
ment comprises a key image specification unit 61, a regis-
tration key finding specification unit 62, and a registration
unit 63.

[0086] The key image specification unit 61 acquires a key
examination slice image from the examination image V0 as
a registration target image. Here, the examination image V0
to be registered in the case database DB is stored in the
image storage server 3 in association with an electronic
medical chart or an image interpretation report created by
diagnosis. In the electronic medical chart or the image
interpretation report, information for specifying an exami-
nation slice image, such as a slice position or a file name of
the key examination slice image in the examination image
V0, is described. Furthermore, information of the key
examination slice image itself may be stored in the image
storage server 3 in association with the examination image
V0. Note that, as the key examination slice image, a slice
image when a physician performs image diagnosis, for
example, to decide a diagnosis name or a slice image
including the position of the specified key finding can be
used. In order to register the examination image V0 as a new
case image in the case database DB, the key image speci-
fication unit 61 of the DB management unit 28 acquires the
key examination slice image from the examination image
V0 to be registered in the case database DB with reference
to an electronic medical chart created based on the exami-
nation image V0 to be registered in the case database DB.
Hereinafter, the key examination slice image is referred to as
a key slice image.

[0087] The registration key finding specification unit 62 of
the DB management unit 28 specifies the finding name and
the position of the key finding of the examination image V0
based on a finding classification result in the key slice image.
Note that the finding classification result in the examination
image V0 is already generated by the finding classification
unit 22. For this reason, the registration key finding speci-
fication unit 62 refers to the finding classification result in
the key slice image and specifies, as a key finding, a finding
indicated by lesion regions existing equal to or greater than
a prescribed threshold with respect to the lung region
included in the key slice image. Note that the number of key
findings may be one or plural. Furthermore, as a position of
the key finding, any pixel position within the lesion region
corresponding to the key finding may be used. Here, any
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pixel position may be all pixel positions within the lesion
region or a pixel position representative of a region, such as
the center of gravity. Even in the second embodiment, as in
the first embodiment, it is assumed that the center of gravity
position of the lesion region is used as the position of the key
finding. In addition, the registration key finding specification
unit 62 specifies a finding name of the key finding from the
position of the key finding with reference to the finding
classification result.

[0088] The registration unit 63 of the DB management
unit 28 registers the finding classification result on the
examination image V0, the key slice image, and the position
and the finding name of the key finding specified in the key
slice image as a new case image in the case database DB in
association with the examination image V0. FIG. 14 is a
diagram showing the configuration of the case database DB
to be registered in the second embodiment. As shown in FIG.
14, in the case database DB, a file name of a case image,
such as IMG0001.dem, a finding classification result, a file
name of a labeled examination image V1, such as
IMGO0001_L.dcm, a file name of a key slice image, such as
IMG0001_010.dem, a position of a specified key finding,
such as (x1,y1,z1), and a finding name of a key finding, such
as a frosted glass shadow, are registered. Note that although
only one coordinate position is shown in the position of the
key finding of the case database DB shown in FIG. 14, in a
case where a plurality of key findings are included in the
examination image V0, a plurality of coordinate positions
are registered.

[0089] With the use of the case database DB in which the
case images are registered in this way, in a case where a key
finding is specified to an examination slice image, it is
possible to efficiently perform the second search processing
for searching for a second similar case image using a key
slice image registered in the case database DB.

[0090] Next, a third embodiment of the invention will be
described. FIG. 15 is a diagram showing the schematic
configuration of an image search device according to a third
embodiment of the invention. Note that, in FIG. 15, the same
configurations as those in FIG. 2 are represented by the same
reference numerals, and detailed description will not be
repeated. The image search device according to the third
embodiment is different from the first embodiment in that
the image search device comprises both of the DB manage-
ment unit 27 of the image search device according to the first
embodiment and the DB management unit 28 of the image
search device according to the second embodiment. Note
that, in the third embodiment, the DB management unit 27
according to the first embodiment is referred to as a first DB
management unit 27, and the DB management unit 28
according to the second embodiment is referred to as a
second DB management unit 28. Furthermore, in FIG. 15,
the diagnosis name acquisition unit 31, the registration key
finding specification unit 32, and the registration unit 33 of
the first DB management unit 27, and the key image
specification unit 61, the registration key finding specifica-
tion unit 62, and the registration unit 63 of the second DB
management unit 28 will be omitted. Note that the registra-
tion key finding specification unit 32 and the registration
unit 33 of the first DB management unit 27 correspond to a
first registration key finding specification unit and a first
registration unit, respectively. Furthermore, the registration
key finding specification unit 62 and the registration unit 63
of the second DB management unit 28 correspond to a
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second registration key finding specification unit and a
second registration unit, respectively.

[0091] In the third embodiment, a new case image is
registered in the case database DB by one of the first DB
management unit 27 and the second DB management unit
28. Setting of using either the first DB management unit 27
or the second DB management unit 28 is performed accord-
ing to an instruction of the operator from the input unit 15.
Using either the first DB management unit 27 or the second
DB management unit 28 may be automatically switched. For
example, in a case where a table in which a variety of
diagnosis names are associated with finding names of key
findings corresponding to a variety of diagnosis names is
broken or is not found, a case image can be registered in the
case database DB using the second DB management unit 28
instead of the first DB management unit 27. Furthermore, in
a case where a key slice image cannot be specified in the
examination image V0, a case image can be registered in the
case database DB using the first DB management unit 27
instead of the second DB management unit 28.

[0092] Note that, in the respective embodiments, although
the case database DB is stored in the image storage server 3,
the case database DB may be stored in the storage 13.
[0093] In the respective embodiments, although the
examination image is registered in the case database DB, an
image other than the examination image may be registered
as a registration target image in the case database.

[0094] Hereinafter, embodiments of the invention will be
described.

Embodiment 1
[0095] A database management device comprising:
[0096] a diagnosis name acquisition unit that acquires a

diagnosis name of a registration target image having one or
more registration target slice images to be registered in a
case database, in which a plurality of case images each
having one or more a case slice images are registered and a
finding classification result on each of the plurality of case
images and a position and a finding name of a key finding
to be a key for specifying a diagnosis name in the finding
classification result are registered in association with each of
the plurality of case images;

[0097] a registration key finding specification unit that,
with reference to a table in which a variety of diagnosis
names are associated with finding names of key findings
corresponding to the variety of diagnosis names, specifies a
finding name of a key finding of the registration target image
based on the diagnosis name of the registration target image
and specifies a position of the key finding specified in the
registration target image based on the specified finding name
of the key finding and the finding classification result in the
registration target image; and

[0098] a registration unit that registers the registration
target image as a new case image in the case database in
association with the finding classification result on the
registration target image and the specified position and
finding name of the key finding.

Embodiment 2

[0099] A database management device comprising:

[0100] a key image acquisition unit that acquires a key
registration target slice image from a registration target
image having one or more registration target slice images to
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be registered in a case database, in which a plurality of case
images each having one or more a case slice images are
registered and a finding classification result on each of the
plurality of case images and a position and a finding name
of a key finding to be a key for specifying a diagnosis name
in the finding classification result are registered in associa-
tion with each of the plurality of case images;

[0101] a registration key finding specification unit that
specifies the finding name and the position of the key finding
of the examination image based on the finding classification
result in the key registration target slice image; and

[0102] a registration unit that registers the registration
target image as a new case image in the case database in
association with the finding classification result on the
registration target image and the specified position and
finding name of the key finding.

Embodiment 3

[0103] A database management device comprising:
[0104] a diagnosis name acquisition unit that acquires a
diagnosis name of a registration target image having one or
more registration target slice images to be registered in a
case database, in which a plurality of case images each
having one or more a case slice images are registered and a
finding classification result on each of the plurality of case
images and a position and a finding name of a key finding
to be a key for specifying a diagnosis name in the finding
classification result are registered in association with each of
the plurality of case images;

[0105] a first registration key finding specification unit
that, with reference to a table in which a variety of diagnosis
names are associated with finding names of key findings
corresponding to the variety of diagnosis names, specifies a
finding name of a key finding of the registration target image
based on the diagnosis name of the registration target image
and specifies a position of the key finding specified in the
registration target image based on the specified finding name
of the key finding and the finding classification result in the
registration target image;

[0106] a first registration unit that registers the registration
target image as a new case image in the case database in
association with the finding classification result on the
registration target image and the specified position and
finding name of the key finding;

[0107] a key image acquisition unit that acquires a key
registration target slice image from the registration target
image;

[0108] a second registration key finding specification unit

that specifies the finding name and the position of the key
finding of the examination image based on the finding
classification result in the key registration target slice image;
and

[0109] a second registration unit that registers the regis-
tration target image as a new case image in the case database
in association with the finding classification result on the
registration target image and the specified position and
finding name of the key finding.

What is claimed is:

1. An image search device comprising:

a finding classification unit that classifies a target region
included in an examination image having one or more
examination slice images into a plurality of lesion
regions respectively indicating a plurality of findings to
generate a finding classification result;
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a first search unit that searches for a case image similar to
the examination image as a first similar case image
from a case database, in which a plurality of case
images each having one or more a case slice images are
registered and a finding classification result on each of
the plurality of case images and a position and a finding
name of a key finding to be a key for specifying a
diagnosis name in the finding classification result are
registered in association with each of the plurality of
case images, based on the finding classification result
of the examination image;

a display controller that displays at least one of the one or
more examination slice images or the examination
image on a display unit;

a key finding specification unit that receives designation
of a position of a key finding to at least one of the
displayed one or more examination slice images or
examination image to specify a position of the key
finding and specifies a finding name of the key finding
having the position specified; and

a second search unit that further searches for at least one
of one or more case slice images or a case image
associated with the specified position and finding name
of the key finding from the first similar case image to
acquire a second similar case image.

2. The image search device according to claim 1, further

comprising:

a diagnosis name acquisition unit that acquires a diagnosis
name of a registration target image having one or more
registration target slice images to be registered in the
case database;

a registration key finding specification unit that, with
reference to a table in which a variety of diagnosis
names are associated with finding names of key find-
ings corresponding to the variety of diagnosis names,
specifies a finding name of a key finding of the regis-
tration target image based on the diagnosis name of the
registration target image and the finding classification
result in the registration target image and specifies a
position of the key finding specified in the registration
target image based on the specified finding name of the
key finding; and

a registration unit that registers the registration target
image as a new case image in the case database in
association with the finding classification result on the
registration target image and the specified position and
finding name of the key finding.

3. The image search device according to claim 1, further

comprising:

a key image acquisition unit that acquires a key registra-
tion target slice image from a registration target image
having one or more registration target slice images to
be registered in the case database;

a registration key finding specification unit that specifies
the finding name and the position of the key finding of
the examination image based on the finding classifica-
tion result in the key registration target slice image; and

a registration unit that registers the registration target
image as a new case image in the case database in
association with the finding classification result on the
registration target image and the specified position and
finding name of the key finding.

4. The image search device according to claim 1, further

comprising:
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a diagnosis name acquisition unit that acquires a diagnosis
name of a registration target image having one or more
registration target slice images to be registered in the
case database;

a first registration key finding specification unit that, with
reference to a table in which a variety of diagnosis
names are associated with finding names of key find-
ings corresponding to the variety of diagnosis names,
specifies a finding name of a key finding of the regis-
tration target image based on the diagnosis name of the
registration target image and specifies a position of the
key finding specified in the registration target image
based on the specified finding name of the key finding
and the finding classification result in the registration
target image;

a first registration unit that registers the registration target
image as a new case image in the case database in
association with the finding classification result on the
registration target image and the specified position and
finding name of the key finding;

a key image acquisition unit that acquires a key registra-
tion target slice image from the registration target
image;

a second registration key finding specification unit that
specifies the finding name and the position of the key
finding of the examination image based on the finding
classification result in the key registration target slice
image; and

a second registration unit that registers the registration
target image as a new case image in the case database
in association with the finding classification result on
the registration target image and the specified position
and finding name of the key finding.

5. The image search device according to claim 1,

wherein the target region included in the case image is
divided into a plurality of subregions, a feature quantity
relating to the lesion region is calculated on each of the
plurality of subregions, and the feature quantity is
registered in the case database in association with the
case image, and

the first search unit divides the target region included in
the examination image into a plurality of subregions
corresponding to the subregions of the case image,
calculates a feature quantity relating to the lesion
region on each of the plurality of subregions, and
searches for the first similar case image from the case
database based on a weighted sum of similarities of the
feature quantities between the subregions of the exami-
nation image and the case image registered in the case
database.

6. The image search device according to claim 1,

wherein the finding classification unit has a discriminator
subjected to deep learning so as to classify the plurality
of findings, and classifies the target region into the
plurality of findings with the discriminator.

7. An image search method comprising:

classifying a target region included in an examination
image having one or more examination slice images
into a plurality of lesion regions respectively indicating
a plurality of findings to generate a finding classifica-
tion result;

searching for a case image similar to the examination
image as a first similar case image from a case data-
base, in which a plurality of case images each having
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one or more a case slice images are registered and a
finding classification result on each of the plurality of
case images and a position and a finding name of a key
finding to be a key for specifying a diagnosis name in
the finding classification result are registered in asso-
ciation with each of the plurality of case images, based
on the finding classification result of the examination
image;

displaying at least one of the one or more examination

slice images or the examination image on a display
unit;

receiving designation of a position of a key finding to at

least one of the displayed one or more examination
slice images or examination image to specify a position
of the key finding and specifies a finding name of the
key finding having the position specified; and

further searching for at least one of one or more case slice

images or a case image associated with the specified
position and finding name of the key finding from the
first similar case image to acquire a second similar case
image.

8. A non-transitory computer-readable storage medium
that stores an image search program that causes a computer
to execute:

a procedure of classifying a target region included in an

examination image having one or more examination
slice images into a plurality of lesion regions respec-
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tively indicating a plurality of findings to generate a
finding classification result;

a procedure of searching for a case image similar to the
examination image as a first similar case image from a
case database, in which a plurality of case images each
having one or more a case slice images are registered
and a finding classification result on each of the plu-
rality of case images and a position and a finding name
of a key finding to be a key for specifying a diagnosis
name in the finding classification result are registered in
association with each of the plurality of case images,
based on the finding classification result of the exami-
nation image;

a procedure of displaying at least one of the one or more
examination slice images or the examination image on
a display unit;

a procedure of receiving designation of a position of a key
finding to at least one of the displayed one or more
examination slice images or examination image to
specify a position of the key finding and specifies a
finding name of the key finding having the position
specified; and

a procedure of further searching for at least one of one or
more case slice images or a case image associated with
the specified position and finding name of the key
finding from the first similar case image to acquire a
second similar case image.
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