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ABSTRACT

There are provided a medical examination support apparatus which can select a
suitable diagnosis support algorithm for a plurality of pieces of examination data without the
intervention of a doctor, and an operation method and an operation program thereof.

A request receiving unit (60) of a medical examination support server (12) receives
at least two selection instructions among a plurality of pieces of examination data obtained
in a medical examination performed on a patient. An algorithm selection unit (62) selects a
suitable diagnosis support algorithm (30C) according to at least two pieces of the examination
data from among the plurality of diagnosis support algorithms (30). An analysis processing
unit (63) performs analysis processing by the suitable diagnosis support algorithm (30C). A
screen output control unit (65) controls an output of an information display screen (95)
including an information display region (102) in which diagnosis support information of the

suitable diagnosis support algorithm (30C) is displayed.
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1
MEDICAL EXAMINATION SUPPORT APPARATUS, AND OPERATION METHOD
AND OPERATION PROGRAM THEREOF

BACKGROUND OF THE INVENTION
1. Field of the Invention
[0001] The present invention relates to a medical examination support apparatus, and an
operation method and an operation program thereof.
2. Description of the Related Art
[0002] A doctor performs various medical examinations on a patient and views and analyzes
the obtained examination data by himself/herself. For example, in a case where the medical
examination is an image examination such as a computed tomography (CT) examination or a
magnetic resonance imaging (MRI) examination, and the examination data is a medical image,
a doctor views the medical image to extract a lesion shown in the medical image, identifies the
type of the extracted lesion, and measures the size. In order to assist a doctor in performing
diagnosis, recently, a diagnosis support algorithm which automatically performs analysis
processing on the examination data and outputs a result of the analysis processing as diagnosis
support information for supporting diagnosis of the doctor has been developed.
[0003] For example, there is a diagnosis support algorithm suitable for each examination data
(hereinafter, referred to as a suitable diagnosis support algorithm), such as a diagnosis support
algorithm A for analysis of the CT image, and a diagnosis support algorithm B for analysis of
the MRI image. It takes time and effort for the doctor to select the suitable diagnosis support
algorithm from among a plurality of diagnosis support algorithms each time the suitable
diagnosis support algorithm 1s used.
[0004] Therefore, in a medical examination support apparatus disclosed in JP5175752B, the
time and effort for the doctor to select a suitable diagnosis support algorithm is saved by
automatically selecting a suitable diagnosis support algorithm for one medical image of which
a selection instruction (described as image processing request in JP5175752B) is received. In
JP5175752B, image processing is performed on the medical image by the selected suitable
diagnosis support algorithm, and the medical image after the image processing is displayed as
diagnosis support information.

SUMMARY OF THE INVENTION

[0006] In JP5175752B, a selection instruction of one medical image is received so that the

suitable diagnosis support algorithm for the medical image is selected, but in actual diagnosis,
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a plurality of medical images are referred to in many cases. Therefore, in JP5175752B, a
case in which selection instructions of a plurality of medical images are received at one time is
considered. In this case, the suitable diagnosis support algorithm is selected for each of the
plurality of medical images. For example, in a case where the plurality of medical image are
the CT image and the MRI image, the diagnosis support algorithms A and B are selected as the
suitable diagnosis support algorithms respectively, in the above-described example. However,
in a case where the CT image and the MRI image are complexly subjected to the analysis
processing and there is a diagnosis support algorithm C for outputting diagnosis support
information different from that of the diagnosis support algorithms A and B, the suitable
diagnosis support algorithm is not always selected by the above-described simple selection
method.

[0007] It is considered that a diagnosis support algorithm for a plurality of pieces of
examination data such as the diagnosis support algorithm C can provide, to a doctor, more
useful diagnosis support information as compared with a diagnosis support algorithm for one
piece of examination data such as the diagnosis support algorithms A and B. Further, in
consideration that the types of examination data are increasing with the advances in medicine
that is accelerating year by vyear, it is expected that the demand for a diagnosis support
algorithm for a plurality of pieces of examination data will continue to increase. Accordingly,
even in case of a diagnosis support algorithm for a plurality of pieces of examination data, a
mechanism for selecting a suitable diagnosis support algorithm without the intervention of a
doctor is required.

[0008] An object of the invention is to provide a medical examination support apparatus which
can select a suitable diagnosis support algorithm for a plurality of pieces of examination data
without the intervention of a doctor, and an operation method and an operation program
thereof.

[0009] In order to achieve the above-described object, a medical examination support
apparatus according to an embodiment of the invention comprises an instruction receiving unit
that receives at least two selection instructions among a plurality of pieces of examination data
obtained in a medical examination performed on a patient; an algorithm selection unit that
selects a suitable diagnosis support algorithm according to at least two pieces of the
examination data of which the selection instructions are received by the instruction receiving
unit, from among a plurality of diagnosis support algorithms for performing analysis

processing on the examination data and outputting an analysis processing result as diagnosis
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support information for supporting diagnosis of a doctor; an analysis processing unit that
performs the analysis processing by the suitable diagnosis support algorithm; and a screen
output control unit that controls an output of an information display screen including an
information display region in which the diagnosis support information of the suitable
diagnosis support algorithm is displayed.
[0010] It is preferable that the information display screen includes a list display region in
which the plurality of pieces of examination data are displayed in a list for receiving the
selection instruction, in addition to the information display region, the algorithm selection unit
selects the suitable diagnosis support algorithm again each time a selection state of the
examination data in the list display region is changed, and in a case where the suitable
diagnosis support algorithm is selected again by the algorithm selection unit so that the
diagnosis support information is updated, the screen output control unit switches a display of
the information display region to the updated diagnosis support information in conjunction
with the change of the selection state.
[0011] It 1s preferable that the algorithm selection unit performs candidate extraction
processing of extracting candidates for the suitable diagnosis support algorithm according to
the at least two pieces of examination data, and main selection processing of selecting the
suitable diagnosis support algorithm from among the candidates according to a determination
criterion set in advance.
[0012] It 1s preferable that in a case where the instruction receiving unit receives a selection
instruction of one piece of the examination data, the screen output control unit displays
detailed information of the one pieces of examination data of which the selection instruction is
received by the instruction receiving unit.
[0013] It is preferable that the screen output control unit switches between display and
non-display of the information display region according to an operation of the doctor.
[0014] An operation method of a medical examination support apparatus according to an
embodiment of the invention comprises an instruction receiving step of receiving at least two
selection instructions among a plurality of pieces of examination data obtained in a medical
examination performed on a patient; an algorithm selection step of selecting a suitable
diagnosis support algorithm according to at least two pieces of the examination data of which
the selection instruction is received in the instruction receiving step, from among a plurality of
diagnosis support algorithms for performing analysis processing on the examination data and

outputting an analysis processing result as diagnosis support information for supporting
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diagnosis of a doctor; an analysis processing step of performing the analysis processing by the
suitable diagnosis support algorithm; and a screen output control step of controlling an output
of an information display screen including an information display region in which the
diagnosis support information of the suitable diagnosis support algorithm is displayed.

[0015] An operation program of a medical examination support apparatus according to an
embodiment of the invention causes a computer to execute an instruction receiving function of
receiving at least two selection instructions among a plurality of pieces of examination data
obtained in a medical examination performed on a patient; an algorithm selection function of
selecting a suitable diagnosis support algorithm according to at least two pieces of the
examination data of which the selection instruction is received in the instruction receiving
function, from among a plurality of diagnosis support algorithms for performing analysis
processing on the examination data and outputting an analysis processing result as diagnosis
support information for supporting diagnosis of a doctor; an analysis processing function of
performing the analysis processing by the suitable diagnosis support algorithm; and a screen
output control function of controlling an output of an information display screen including an
information display region in which the diagnosis support information of the suitable
diagnosis support algorithm is displayed.
[0016] The invention can provide a medical examination support apparatus which can select a
suitable diagnosis support algorithm for a plurality of pieces of examination data without
intervention of a doctor since at least two selection instructions among a plurality of pieces of
examination data obtained in a medical examination performed on a patient are received and a
suitable diagnosis support algorithm according to the at least two pieces of examination data is
selected from among a plurality of diagnosis support algorithms, and an operation method and
an operation program thereof.
BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Fig. 1 is a diagram illustrating a medical examination system.

Fig. 2 is a diagram illustrating an outline of medical examination support using a
diagnosis support algorithm.

Fig. 3 is a diagram illustrating various kinds of information transmitted and received
between a client terminal and a medical examination support server.

Fig. 4 is a diagram illustrating contents of electronic medical records stored in a
medical record DB.

Fig. 5 is a diagram illustrating contents of medical images stored in an image DB.

Date Regue/Date Received 2020-05-20



CA 03083093 2020-05-20

5

Fig. 6 is a block diagram illustrating a computer constituting the client terminal and
the medical examination support server.

Fig. 7 is a block diagram illustrating various processing units of a CPU of the client
terminal.

Fig. 8 is a block diagram illustrating various processing units of a CPU of the medical
examination support server.

Fig. 9 is a diagram illustrating contents of an algorithm correspondence table.

Fig. 10 is a diagram illustrating a flow of processing of receiving selection
instructions of at least two pieces of examination data, selecting a suitable diagnosis support
algorithm according to the selection instruction, and outputting diagnosis support information
of the suitable diagnosis support algorithm.

Fig. 11 is a diagram illustrating an integrated display screen.

Fig. 12 is a diagram illustrating a viewer screen.

Fig. 13 is a diagram illustrating an information display screen in a state where
examination data is not selected.

Figs. 14A and 14B are diagrams illustrating an aspect in which detailed information
of one piece of examination data of which a selection instruction is received is displayed, Fig.
14A illustrates a state where a selection instruction of one piece of examination data is
received, and Fig. 14B illustrates a viewer screen as the detailed information.

Fig. 15 is a diagram illustrating an information display screen in a case where
selection instructions of at least two pieces of examination data are received and diagnosis
support information is output.

Fig. 16 is a diagram illustrating an information display screen in which an
information display region is displayed.

Figs. 17A and 17B are diagrams illustrating an aspect in which, in a case where a
suitable diagnosis support algorithm is selected again so that diagnosis support information is
updated each time a selection state of the examination data in a list display region is changed,
the display of the information display region is switched to the updated diagnosis support
information in conjunction with the change of the selection state, Fig. 17A illustrates an aspect
before the change of the selection state, and Fig. 17B illustrates an aspect after the change of
the selection state.

Figs. 18A and 18B are diagrams illustrating a selection instruction, a suitable

diagnosis support algorithm, and contents of diagnosis support information in the information
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display screen illustrated in Figs. 17A and 17B, Fig. 18A corresponds to Fig. 17A, and Fig.
18B corresponds to Fig. 17B.

Fig. 19 is a flowchart illustrating a processing procedure of a medical examination
support server.

Fig. 20 is a flowchart illustrating a processing procedure of a medical examination
support server.

Fig. 21 is a diagram illustrating contents of an algorithm correspondence table of a
second embodiment.

Fig. 22 is a diagram illustrating the second embodiment in which selection of a
suitable diagnosis support algorithm is performed by two stages.

Fig. 23 is a diagram illustrating another example of the second embodiment in which
selection of a suitable diagnosis support algorithm is performed by two stages.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0018] [First Embodiment]

In Fig. 1, a medical examination system 10 is constructed in a medical facility, and
includes a client terminal 11, a medical examination support server 12 corresponding to a
medical examination support apparatus, and the like. The client terminal 11 and the medical
examination support server 12 are connected to each other communicably through a network
13, such as a local area network (LAN) provided in the medical facility.

[0019] A server group 14 is also connected to the network 13. The server group 14 includes
an electronic medical record server 15, and an image server 16. The electronic medical
record server 15 has a medical record database (hereinafter, referred to as DB) 15A, and
electronic medical records 19 are stored in the medical record DB 15A in a searchable manner.
The image server 16 has an image DB 16A, and medical images 20 obtained by various image
examinations are stored in the image DB 16A in a searchable manner.

[0020] The image examination is a kind of medical examination, and the medical image 20 is
a kind of examination data. The image examination includes a computed radiography (CR)
examination, a CT examination, an MRI examination, an electro cardiogram (ECQG)
examination, a coronary angiography (CAG) examination, an ultrasonography (US)
examination, an endoscopic examination, and the like. The medical image 20 of the CR
examination, the CT examination, the MRI examination, or the like is created in a data file
format of a digital imaging and communications in medicine (DICOM) standard, for example.

[0021] The client terminal 11, the medical examination support server 12, and the server group
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14 are configured by installing a control program such as an operating system and various
application programs based on a computer such as a personal computer, a server computer, and
a workstation.
[0022] The client terminal 11 includes a display 23 for displaying various display screens, and
an input device 24 such as a keyboard and a mouse, and is operated by a medical staff. In Fig.
1, only one client terminal 11 is illustrated, but a plurality of client terminals 11 are provided
in practice for each medical department, such as internal medicine, surgery, examination
department, and rehabilitation department, or each medical staff. The client terminal 11 is
used to perform a medical examination for a patient by using various functions of the medical
examination support server 12 and the server group 14.
[0023] Since the medical examination support server 12 supports medical examination of the
medical staff, particularly, the doctor, the medical examination support server 12 processes
various kinds of medical data obtained during the medical examination for the patient and
provides the results to the doctor. The medical data includes the examination data.
[0024] As illustrated in Fig. 2, the medical examination support server 12 uses a diagnosis
support algorithm 30 as a part of the medical examination support. More specifically, the
medical examination support server 12 inputs the examination data to the diagnosis support
algorithm 30 and causes the diagnosis support algorithm 30 to automatically perform analysis
processing on the examination data and output the result of the analysis processing as
diagnosis support information for supporting the diagnosis of the doctor.
[0025] At least two pieces of examination data are input to the diagnosis support algorithm 30.
The details of the at least two pieces of examination data may be the same type or different
types, and for example, may be two CT images or a US image and an endoscopic image. For
at least two pieces of examination data, selection instructions are made in the client terminal
11.
[0026] There are a plurality of diagnosis support algorithms 30. In the medical examination
support server 12, from among the plurality of diagnosis support algorithms 30, a suitable
diagnosis support algorithm 30C according to the at least two pieces of examination data is
selected. Therefore, the diagnosis support information is output by performing analysis
processing in the suitable diagnosis support algorithm 30C.
[0027] In Fig. 3, the medical examination support server 12 receives various requests from the
client terminal 11. The various requests include a distribution request for an integrated

display screen 35 (refer to also Fig. 11), an editing request for various display screens, and the
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like.

[0028] The integrated display screen 35 is a display screen in which various kinds of medical
data of a patient to be treated (hereinafter, referred to as target patient) are combined into one
for the doctor to easily perform analysis. The medical examination support server 12
acquires various kinds of medical data of the target patient according to the distribution
request for the integrated display screen 35, from the server group 14, and generates the
integrated display screen 35 on the basis of the acquired various kinds of medical data. The
medical examination support server 12 transmits the generated integrated display screen 35 to
the client terminal 11 that is a request source of the distribution request. The client terminal
11 outputs the integrated display screen 35 from the medical examination support server 12 to
the display 23.

[0029] The medical examination support server 12 generates the integrated display screen 35
that can be viewed on a web browser, and transmits the integrated display screen 35 to the
client terminal 11. The medical examination support server 12 issues an authentication key
to the client terminal 11 to give a right for accessing the medical examination support server
12. After the client terminal 11 accesses the medical examination support server 12 and
performs authentication, the integrated display screen 35 is transmitted from the medical
examination support server 12 to the client terminal 11, and is displayed on the display 23.
[0030] The medical examination support server 12 outputs various display screens including
the integrated display screen 35 in a format of web distribution screen data created in a
markup language such as Extensible Markup Language (XML), for example. The client
terminal 11 reproduces and displays various display screens on the web browser on the basis
of the screen data. Instead of the XML, other data description languages, such as JavaScript
(registered trademark) Object Notation (JSON), may be used.

[0031] In Fig. 4, the electronic medical record 19 of the medical record DB 15A is managed
for each patient in association with a patient identification data (ID) which is a symbol and a
number for identifying each patient such as POO1. The electronic medical record server 15
can search for the electronic medical record 19 from the medical record DB 15A using the
patient ID as a search key.

[0032] The electronic medical record 19 has a plurality of pieces of measurement data and a
plurality of pieces of medication data, as medical data. The measurement data is a kind of
examination data as in case of the medical image 20. The measurement data is organized by

type of medical examination such as vital signs, blood tests, or urine tests, and is stored in
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association with the measurement date and time, measurement items, and measurement values.
The measurement items include, for example, in case of vital signs, the body temperature,
pulse, blood pressure (high and low), and the like, and include, in case of a blood test, the
white blood cell count, platelets, casual blood sugar, and the like. The medication data is
organized by type of medicines such as a medicine A and a medicine B, and is stored in
association with an administration period and a dosage.
[0033] In the electronic medical record 19, in addition to the patient ID, patient information
such as the name, gender, age, date of birth, preference (smoking, drinking), past illness, and
allergies of the patient is recorded. Further, in the electronic medical record 19, medical
examination, creation of the medical report, orders with instructions of surgery, medication,
and the like, events that occurred during the medical examination for the patient such as initial
consultation, re-examination, and hospitalization, or a consultation record including patient's
chief complaint and diagnosis name, a nursing record, and information from the patient's
family are also recorded in time series.
[0034] In Fig. 5, the medical image 20 of the image DB 16A is managed for each patient in
association with the patient ID as in case of the electronic medical record 19. As in case of
the electronic medical record server 15, the image server 16 can search for the medical image
20 from the image DB 16A using the patient ID as a search key.
[0035] A file of the medical images 20 for one case includes the main body of the medical
image 20, and various kinds of additional information such as imaging date and time, an image
ID, an order ID, and attributes (type of image examination, imaging part, direction). The
image server 16 transmits the medical image 20 together with the additional information as the
medical data to the medical examination support server 12.
[0036] The image ID is a symbol and a number for identifying each medical image 20, and the
order ID is a symbol and a number for identifying an order of instructing various kinds of
image examinations. In case of an image examination in which a plurality of medical images
20 are captured at one time, such as CT examination or CAG examination, in order to indicate
that a plurality of medical images 20 are obtained at one image examination, the medical
images 20 are assigned a common order ID, and are collectively managed as the medical
image 20.
[0037] In Fig. 6, the computers constituting the client terminal 11 and the medical examination
support server 12 have basically the same configuration, and each of the computers includes a

storage device 40, a memory 41, a central processing unit (CPU) 42, and a communication
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unit 43.  The client terminal 11 includes the display 23 and the input device 24 as described
above, and similarly, the medical examination support server 12 includes a display 44 and an
input device 45. These are connected to each other through a data bus 46.
[0038] The storage device 40 is a hard disk drive, which is built into a computer that
constitutes the client terminal 11 or the like or which is connected to the computer through a
cable or a network, or a disk array formed by connecting a plurality of hard disk drives.
Control programs such as an operating system, various application programs, and display data
of various display screens associated with these programs are stored in the storage device 40.
[0039] The memory 41 is a work memory required for the CPU 42 to execute processing.
The CPU 42 performs overall control of each unit of the computer by loading a program
stored in the storage device 40 to the memory 41 and executing processing according to the
program.
[0040] The communication unit 43 is a network interface to perform transmission control of
various kinds of information through the network 13. The displays 23 and 44 display various
display screens according to the operations of the input devices 24 and 45. The display
screen has an operation function based on the graphical user interface (GUI). The computer
constituting the client terminal 11 or the like receives an input of an operation instruction from
the input devices 24 and 45 through the display screen.
[0041] In the following description, for the sake of distinction, a suffix "A" is attached to the
reference numeral of each unit of the computer constituting the client terminal 11 except for
the display 23 and the input device 24, and a suffix "B" is attached to the reference numeral of
each unit of the computer constituting the medical examination support server 12 except for
the display 44 and the input device 45.
[0042] In Fig.7, in a case where a web browser is started, the CPU 42A of the client terminal
11 cooperates with the memory 41 or the like to function as a GUI control unit 50 and a
browser control unit 51.
[0043] The GUI control unit 50 displays various display screens on the display 23, and
receives various operation instructions which are input from the input device 24 through
various display screens by the medical staff. The operation instructions include a distribution
instruction of the integrated display screen 35 to the medical examination support server 12, an
editing instruction of various display screens, and the like. The editing instruction of various
display screens includes selection instructions of at least two pieces of examination data. The

GUI control unit 50 outputs the received operation instruction to the browser control unit 51.
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[0044] The browser control unit 51 controls the operation of the web browser. The browser
control unit 51 issues a request according to the operation instruction from the GUI control
unit 50, specifically a distribution request for the integrated display screen 35 according to the
distribution instruction of the integrated display screen 35, an editing request for various
display screens according to the editing instruction of various display screens, and the like, to
the medical examination support server 12.
[0045] The browser control unit 51 receives screen data of each of various display screens
from the medical examination support server 12. The browser control unit 51 reproduces the
display screen to be displayed on the web browser based on the screen data, and outputs the
display screen to the GUI control unit 50. The GUI control unit 50 displays the display
screen on the display 23.
[0046] In Fig. 8, the storage device 40B of the medical examination support server 12 stores
an operation program 55 in addition to the diagnosis support algorithm 30. The operation
program 55 is an application program for causing a computer constituting the medical
examination support server 12 to function as a medical examination support apparatus.
[0047] An algorithm correspondence table 56 (refer to Fig. 9) is also stored in the storage
device 40B. In the algorithm correspondence table 56, at least two pieces of examination
data and the suitable diagnosis support algorithm 30C are associated and stored.
[0048] In a case where the operation program 55 is activated, the CPU 42B of the medical
examination support server 12 functions as a request receiving unit 60, a medical data
acquisition unit 61, an algorithm selection unit 62, an analysis processing unit 63, an
information management unit 64, and a screen output control unit 65, in cooperation with the
memory 41 or the like.
[0049] The request receiving unit 60 receives various requests from the client terminal 11.
The request receiving unit 60 outputs the distribution request for the integrated display screen
35 to the medical data acquisition unit 61, and the information management unit 65, and
outputs the editing request for various display screens to the medical data acquisition unit 61,
the algorithm selection unit 62, and the screen output control unit 65, among the various
requests.
[0050] The editing instruction of various display screens as a trigger of the editing request for
various display screens includes the selection instructions of at least two pieces of examination
data as described above, and the editing request for various display screens in this case

includes information of at least two pieces of examination data. Therefore, the request
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receiving unit 60 corresponds to an instruction receiving unit that receives selection
instructions of at least two pieces of examination data among a plurality of pieces of
examination data obtained in the medical examination performed on the patient, and has an
instruction receiving function.
[0051] The medical data acquisition unit 61 issues an acquisition request for the medical data
of the target patient to the server group 14. In the acquisition request, the patient ID of the
target patient included in the distribution request for the integrated display screen 35 from the
request receiving unit 60 is the search key. The medical data acquisition unit 61 acquires the
medical data of the target patient transmitted from the server group 14 in response to the
acquisition request. The medical data acquisition unit 61 outputs the acquired medical data
to the screen output control unit 65. Further, the medical data acquisition unit 61 outputs,
among the acquired medical data, the at least two pieces of examination data, of which the
selection instructions are received, included in the editing request for various display screens
to the analysis processing unit 63.
[0052] The algorithm selection unit 62 has an algorithm selection function of selecting the
suitable diagnosis support algorithm 30C according to the at least two pieces of examination
data of which the selection instructions are received by the request receiving unit 60, from
among the plurality of diagnosis support algorithms 30. The algorithm selection unit 62
receives the algorithm correspondence table 56 from the information management unit 64, and
performs selection by referring to the algorithm correspondence table 56. The algorithm
selection unit 62 outputs the selection result to the analysis processing unit 63.
[0053] The analysis processing unit 63 has an analysis processing function of executing
analysis processing by the suitable diagnosis support algorithm 30C. More specifically, the
analysis processing unit 63 receives the selection result from the algorithm selection unit 62,
and instructs the information management unit 64 to transfer the suitable diagnosis support
algorithm 30C. Then, the at least two pieces of examination data from the medical data
acquisition unit 61 are input to the suitable diagnosis support algorithm 30C which is
transferred from the information management unit 64 according to the instruction. The
analysis processing unit 63 outputs the diagnosis support information of the suitable diagnosis
support algorithm 30C obtained in this manner, to the screen output control unit 65.
[0054] The information management unit 64 has an information management function of
writing various kinds of information to the storage device 40B and reading various kinds of

information from the storage device 40B. The information management unit 64 writes a new
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diagnosis support algorithm 30 to the storage device 40B according to an installation
instruction of the new diagnosis support algorithm 30 via the input device 45. On the other
hand, the information management unit 64 deletes the diagnosis support algorithm 30 from the
storage device 40B according to an uninstallation instruction of the diagnosis support
algorithm 30. The information management unit 64 updates the contents of the algorithm
correspondence table 56 with installation and uninstallation of the diagnosis support algorithm
30.
[0055] The information management unit 64 outputs the algorithm correspondence table 56 to
the algorithm selection unit 62 for reference at the time of selecting the suitable diagnosis
support algorithm 30C. Further, the information management unit 64 outputs the suitable
diagnosis support algorithm 30C of which the transfer is instructed, to the analysis processing
unit 63.
[0056] The screen output control unit 65 generates the integrated display screen 35 on the
basis of the medical data of the target patient from the medical data acquisition unit 61, and
transmits the integrated display screen 35 to the client terminal 11 which is a request source of
the distribution request for the integrated display screen 35. Further, the screen output
control unit 65 generates an information display screen 95 (refer to Fig. 16) in which the
diagnosis support information of the suitable diagnosis support algorithm 30C is displayed,
and transmits the information display screen 95 to the client terminal 11 which is a request
source of the distribution request for the integrated display screen 35. That is, the screen
output control unit 65 has a screen output control function of controlling the output of the
information display screen 95. Further, since the information display screen 95 is also
transmitted in response to the distribution request for the integrated display screen 35, the
distribution request for the integrated display screen 35 is a distribution request for the
information display screen 95.
[0057] In Fig. 9, in the algorithm correspondence table 56, an algorithm ID of a suitable
diagnosis support algorithm 30C according to at least two pieces of examination data is
registered for the at least two pieces of examination data. The algorithm ID is a symbol and a
number for identifying each diagnosis support algorithm 30. For example, in a case where
the examination data is "two or more CT images having different imaging date and time", an
algorithm ID "ALOO1" of a diagnosis support algorithm 30 of which the outline is lesion size
change graph creation is registered.

[0058] In addition, in a case where the examination data is "two or more head CT images",
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two algorithm IDs, an algorithm ID "AL002" (diagnosis support algorithm 30 of which the
outline is determination of morbidity risk of cerebral infarction) and an algorithm ID "AL003"
(diagnosis support algorithm 30 of which the outline is determination of morbidity risk of
dementia) are registered. In this manner, for the same set of examination data, a plurality of
diagnosis support algorithms 30 are registered in some cases. The outline is provided for
description, but is not registered in the actual algorithm correspondence table 56.
[0059] Fig. 10 illustrates a case in which the at least two pieces of examination data of which
the selection instructions are received by the request receiving unit 60 are two CT images
having different imaging date and time. In this case, the algorithm selection unit 62 refers to
the algorithm correspondence table 56 from the information management unit 64, and extracts
the algorithm ID "ALOO1" of a case where the examination data is "two or more CT images
having different imaging date and time". The algorithm selection unit 62 outputs the
extracted algorithm ID "ALOO1" to the analysis processing unit 63 as the selection result.
[0060] The analysis processing unit 63 instructs the information management unit 64 to
transfer the diagnosis support algorithm 30 having the algorithm ID "ALO0O1" which is the
selection result from the algorithm selection unit 62. The information management unit 64
transfers the diagnosis support algorithm 30 having the algorithm ID "ALOO1" of which the
transfer is instructed, to the analysis processing unit 63. The diagnosis support algorithm 30
having the algorithm ID "ALO0O01" is the suitable diagnosis support algorithm 30C in this case.
[0061] The analysis processing unit 63 inputs two CT images having different imaging date
and time to the diagnosis support algorithm 30 having the algorithm ID "ALOO1" transferred
from the information management unit 64. As a result, diagnosis support information is
output. Since the diagnosis support algorithm 30 having the algorithm ID "ALO01" is for
creating a lesion size change graph as described above, a lesion size change graph 68 is output
as the diagnosis support information.
[0062] The medical staff accesses the medical examination support server 12 via the client
terminal 11, and performs authentication by inputting his/her own staff ID and an
authentication key.  After authentication, an input screen for the patient ID is displayed on the
web browser of the display 23 of the client terminal 11.  In the input screen for the patient ID,
for example, an input box for the patient ID, and a transmission button for performing a
distribution instruction of the integrated display screen 35 are prepared. In a case where a
patient ID of the target patient is input to the input box and the transmission button is selected,

a distribution request for the integrated display screen 35 including a patient ID of the target
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patient is issued from the browser control unit 51 of the client terminal 11 to the request
receiving unit 60 of the medical examination support server 12.
[0063] The distribution request for the integrated display screen 35 is received, and the
acquisition request is issued from the medical data acquisition unit 61 to the server group 14.
The server group 14 transmits the medical data such as the electronic medical record 19 and
the medical image 20 to which the patient ID of the target patient is assigned, to the medical
data acquisition unit 61. The screen output control unit 65 generates the integrated display
screen 35 illustrated in Fig. 11 on the basis of the medical data of the target patient from the
server group 14.
[0064] In Fig. 11, the integrated display screen 35 is divided into roughly four display regions
of a first display region 70, a second display region 71, a third display region 72, and a fourth
display region 73. In the first display region 70, a graph indicating a time-series change of a
measurement value of each measurement item such as the body temperature, pulse, and blood
pressure (high and low) of vital signs, a bar indicating a dosage and an administration period
of the medicine, and the like are displayed.
[0065] In the second display region 71, a plurality of windows displaying the medical data are
displayed side by side. For example, measurement values of representative measurement
items among a plurality of measurement items of the blood test are displayed in a list in a
certain window, and measurement values of representative measurement items among a
plurality of measurement items of the urine test are displayed in a list in a certain window.
Further, there is a window in which the type and the dosage of the medicine are displayed in a
list. There are windows in which a thumbnail 75 of each of various medical images 20 is
displayed, as three windows arranged on a right end of the second display region 71. The
latest medical data is displayed in each window of the second display region 71.
[0066] In the third display region 72, patient information of the target patient, such as the
patient ID, the name, gender, age, date of birth, preference, past illness, and allergies, and the
affiliation medical department and the name of the attending physician of the target patient are
displayed. In the fourth display region 73, windows displaying the patient's chief complaint,
the consultation record, the nursing record, and the information from the patient's family
included in the electronic medical record 19 are displayed side by side.
[0067] Each window in the second display region 71 can be selected by a cursor 80. The
selection of each window in the second display region 71 is included in the editing instruction.

[0068] For example, in a case where a window in which the thumbnail 75 is displayed is
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selected by the cursor 80, the screen output control unit 65 causes a viewer screen 85
illustrated in Fig. 12 to be displayed in a pop-up on the integrated display screen 35.
[0069] In Fig.12, the viewer screen 85 includes an image display region 86 in which a full-size
medical image 20 is displayed, and an information display region 87 in which the patient
information such as the patient ID and the additional information such as the patient's name,
the imaging date and time, the imaging part, and the direction are displayed.
[0070] In the viewer screen 85, a full-size medical image 20 is displayed instead of the
thumbnail 75 in the integrated display screen 35.  Further, detailed information of the medical
1mage 20 can be checked by the information display region 87. That is, the viewer screen 85
displays detailed information of the examination data.
[0071] In a case where a window in which measurement values of representative measurement
items among a plurality of measurement items of the blood test or the urine test are displayed
in a list is selected by the cursor 80, a screen in which all of the measurement values of the
plurality of measurement items are displayed is displayed in a pop-up on the integrated display
screen 35. The screen in which the measurement values of all of the measurement items are
displayed also displays detailed information of the examination data, similar to the viewer
screen 85.
[0072] The screen output control unit 65 causes the information display screen 95 illustrated in
Fig. 13 to be displayed on the side or the like of the integrated display screen 35.
[0073] In Fig. 13, the information display screen 95 has a list display region 96. The list
display region 96 more simply indicates the display of each window in the second display
region 71 of the integrated display screen 35, and is divided into small regions for each day.
In each small region, icons indicating the results of the medical examinations performed on
that day are displayed in a list. That is, the thumbnails 75 of various medical images 20 as
the results of various image examinations, and icons 97A, 97B, and 97C respectively
corresponding to the vital sign, the blood test, and the urine test are displayed.
[0074] In the list display region 96, a plurality of pieces of examination data are displayed in a
list in order to receive the selection instruction. More specifically, in the list display region
96, similar to each window in the second display region 71, the thumbnails 75 and the icons
97A to 97C can be selected by the cursor 80.
[0075] In a case where the thumbnail 75 is selected by the cursor 80 as illustrated in Fig. 14A,
the screen output control unit 65 causes the viewer screen 85 illustrated in Fig. 12 to be

displayed as illustrated in Fig. 14B. Further, although not illustrated, in a case where the
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icons 97A to 97C are selected by the cursor 80, the screen output control unit 65 causes a
screen in which the measurement values of all of the measurement items of each examination
are displayed to be displayed. The reference numeral 100 indicates a frame indicating that
selection is made by the cursor 80.
[0076] The selection instruction of the thumbnails 75 and the icons 97A to 97C corresponds to
the selection instruction of one piece of examination data. Further, the viewer screen 85 and
the screen in which the measurement values of all of the measurement items are displayed
display detailed information of the examination data as described above. That is, in a case
where the selection instruction of one piece of examination data is received by the request
receiving unit 60, the screen output control unit 65 displays detailed information of the one
piece of examination data of which the selection instruction is received by the request
receiving unit 60.
[0077] Fig. 15 illustrates the information display screen 95 in a case where at least two of the
thumbnails 75 and the icons 97A to 97C in the list display region 96 are selected by the cursor
80, that is, in a case where the selection instructions of at least two pieces of examination data
are performed. At this time, in a case where the suitable diagnosis support algorithm 30C
according to the at least two pieces of examination data of which the selection instructions are
received is selected by the algorithm selection unit 62, and the diagnosis support information
of the suitable diagnosis support algorithm 30C is output from the analysis processing unit 63,
a display switching tab 101 for displaying the diagnosis support information appears below the
information display screen 95.
[0078] In a case where the display switching tab 101 is selected by the cursor 80, the screen
output control unit 65 causes an information display region 102 to be displayed below the list
display region 96 as illustrated in Fig. 16. The information display region 102 displays the
diagnosis support information of the suitable diagnosis support algorithm 30C.  Similar to the
case of Fig. 10, Fig. 16 illustrates a case where thumbnails 75 of two CT images having
different imaging date and time are selected by the cursor 80, and the lesion size change graph
68 is output as the diagnosis support information.
[0079] In a case where the display switching tab 101 is selected again by the cursor 80 in a
state illustrated in Fig. 16 where the information display region 102 is displayed, the screen
output control unit 65 returns the information display screen 95 to a state illustrated in Fig. 15
where the information display region 102 is not displayed. That is, the screen output control

unit 65 switches between display and non-display of the information display region 102
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according to the doctor's operation on the display switching tab 101. The selection
instruction of the display switching tab 101 is also included in the editing instruction.
[0080] The algorithm selection unit 62 selects again the suitable diagnosis support algorithm
30C each time the selection state of the examination data in the list display region 96 is
changed. In a case where the suitable diagnosis support algorithm 30C is selected again by
the algorithm selection unit 62 so that the diagnosis support information is updated, the screen
output control unit 65 switches the display of the information display region 102 to the
updated diagnosis support information in conjunction with the change of the selection state.
[0081] A more specific example will be described using Figs. 17A to 18B. Fig. 17A
illustrates the information display screen 95 illustrated in Fig. 16, and Fig. 18A illustrates
contents of the selection instruction, the suitable diagnosis support algorithm 30C, and the
diagnosis support information of the information display screen 95 illustrated in Fig. 16.
That is, in the information display screen 95 illustrated in Fig. 16, the thumbnails 75 of two CT
images having different imaging date and time are selected, the diagnosis support algorithm 30
having the algorithm ID "ALOO1" is selected as the suitable diagnosis support algorithm 30C,
and the lesion size change graph 68 is displayed as the diagnosis support information.
[0082] In a case where the selection state of the examination data in the list display region 96
is changed from this state to the thumbnail 75 of one CT image (any one medical image) and
the icon 97A corresponding to the vital sign as illustrated in Figs. 17B and 18B, the algorithm
selection unit 62 selects again the suitable diagnosis support algorithm 30C from the diagnosis
support algorithm 30 having the algorithm ID "ALOO1" to the diagnosis support algorithm 30
having an algorithm ID "AL007".
[0083] According to the algorithm correspondence table 56 illustrated in Fig. 9, the diagnosis
support algorithm 30 having the algorithm ID "ALO07" is for search of a similar case image.
Therefore, similar case images are output as the diagnosis support information. The screen
output control unit 65 causes a list 110 of thumbnails 75 of the searched similar case images to
be displayed on the information display region 102, instead of the lesion size change graph 68.
A case in which the states of Figs. 17B and 18B are latter than the states of Figs. 17A and 18A
has been described, but a case in which the states of Figs. 17B and 18B are earlier than the
states of Figs. 17A and 18A is satisfied only by reversing the direction of the arrow.
[0084] In a case where a plurality of diagnosis support algorithms 30 are registered for the
same set of examination data, such as the diagnosis support algorithms 30 having the

algorithm IDs "ALO02" and "AL003", all of the plurality of diagnosis support algorithms 30
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are selected as the suitable diagnosis support algorithm 30C. Therefore, in the information
display region 102, all of pieces of the diagnosis support information of the plurality of
diagnosis support algorithms 30 are displayed.
[0085] In a case where the number of the thumbnails 75 and the icons 97A to 97C reach a
number that cannot be displayed at one time in the list display region 96, a vertical scroll bar is
displayed in the list display region 96. Similarly, even in a case where the diagnosis support
information cannot be displayed at one time in the information display region 102, a vertical
scroll bar is displayed in the information display region 102.
[0086] Hereinafter, the operation of the above configuration will be described with reference
to the flowcharts in Figs. 19 and 20. First, the medical staff such as a doctor accesses the
medical examination support server 12 via the client terminal 11, and performs authentication.
In this case, the medical staff inputs his/her own staff ID and an authentication key. After
authentication, in the medical examination support server 12, the request receiving unit 60
receives various requests from the client terminal 11.
[0087] In Fig. 19, in a case where the distribution request for the integrated display screen 35
is received by the request receiving unit 60 (YES in step ST100), an acquisition request for the
medical data of the target patient is issued from the medical data acquisition unit 61 to the
server group 14. The medical data of the target patient transmitted from the server group 14
in response to the acquisition request is acquired by the medical data acquisition unit 61 (step
ST110).
[0088] The medical data of the target patient is output from the medical data acquisition unit
61 to the screen output control unit 65. In the screen output control unit 65, the integrated
display screen 35 and the information display screen 95 are generated on the basis of the
medical data of the target patient from the medical data acquisition unit 61. The generated
integrated display screen 35 and information display screen 95 are transmitted to the client
terminal 11 which is a request source of the distribution request (step ST120).
[0089] In the client terminal 11 which is a request source of the distribution request for the
integrated display screen 35, the integrated display screen 35 and the information display
screen 95 from the medical examination support server 12 are displayed on the display 23. In
this display state, an editing instruction such as selecting a window in the second display
region 71 by the cursor 80 is performed by the medical staff. In this manner, an editing
request is issued from the browser control unit 51.

[0090] The editing request is received by the request receiving unit 60 (YES in step ST130).
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Then, screen editing according to the contents of the editing request is performed by the screen
output control unit 65 (step ST140). For example, in a case where a window in which the
thumbnail 75 is displayed in the second display region 71 is selected by the cursor 80, the
viewer screen 85 is displayed in a pop-up on the integrated display screen 35. The
processing of steps ST130 and ST140 is repeatedly performed until viewing of the integrated
display screen 35 and the information display screen 95 is ended (YES in step ST150).
[0091] Fig. 20 illustrates a case where there are selection instructions of at least two pieces of
examination data in the list display region 96 of the information display screen 95 and an
editing request including information of the at least two pieces of examination data is received
by the request receiving unit 60 (step ST200, instruction receiving step). In this case, as
indicated in step ST210, a suitable diagnosis support algorithm 30C according to the at least
two pieces of examination data is selected from among a plurality of diagnosis support
algorithms 30 by the algorithm selection unit 62 (algorithm selection step).
[0092] The suitable diagnosis support algorithm 30C is transferred from the information
management unit 64 to the analysis processing unit 63. In the analysis processing unit 63,
analysis processing by the suitable diagnosis support algorithm 30C is performed, and
diagnosis support information of the sutable diagnosis support algorithm 30C is output (step
ST220, analysis processing step). The diagnosis support information of the suitable
diagnosis support algorithm 30C is transferred from the analysis processing unit 63 to the
screen output control unit 65.
[0093] After the diagnosis support information of the suitable diagnosis support algorithm 30C
is output, the display switching tab 101 is displayed below the information display screen 95
by the screen output control unit 65 as illustrated in Fig. 15. In a case where the display
switching tab 101 is selected by the cursor 80, the information display region 102 is displayed
(step ST230, screen output control step) by the screen output control unit 65 as illustrated in
Fig. 16. 1In a case where the display switching tab 101 is selected again by the cursor 80 in a
state where the information display region 102 is displayed, the information display region
102 is not displayed by the screen output control unit 65.
[0094] In a case where the selection state of the examination data in the list display region 96
is changed, the processing returns. That is, as illustrated in Figs. 17A to 18B, the suitable
diagnosis support algorithm is selected again by the algorithm selection unit 62, and the
display of the information display region 102 is switched to the updated diagnosis support

information by the screen output control unit 65.
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[0095] In the medical examination support server 12, among a plurality of pieces of
examination data obtained in the medical examination performed on the patient, selection
instructions of at least two pieces of examination data are received by the request receiving
unit 60, and a suitable diagnosis support algorithm 30C according to the at least two pieces of
examination data is selected from among the plurality of diagnosis support algorithms 30 by
the algorithm selection unit 62. Accordingly, it is possible to select a suitable diagnosis
support algorithm 30C for a plurality of pieces of examination data without the intervention of
a doctor.
[0096] The diagnosis support information of the suitable diagnosis support algorithm 30C is
displayed in the information display region 102 of the information display screen 95 by the
screen output control unit 65. Therefore, it is possible for the doctor to easily check the
diagnosis support information.
[0097] The selection of the thumbnails 75 or the icons 97A to 97C in the list display region 96
is intended only to display the viewer screen 85 or the screen in which the measurement values
of all of the measurement items are displayed during the diagnosis work, and is not for
instructing the display of diagnosis support information. However, in a case where the
thumbnails 75 or the icons 97A to 97C in the list display region 96 are selected, in the
background, the medical examination support server 12 automatically performs selection of a
suitable diagnosis support algorithm 30C, the analysis processing, and the like, and further
automatically displays the diagnosis support information. Therefore, it is possible for the
doctor to obtain the diagnosis support information by simply proceeding with the diagnosis
work naturally without tending to instruct the display of the diagnosis support information.
[0098] In a case where the suitable diagnosis support algorithm 30C is selected again by the
algorithm selection unit 62 so that the diagnosis support information is updated each time the
selection state of the examination data in the list display region 96 is changed, the display of
the information display region 102 is switched to the updated diagnosis support information by
the screen output control unit 65 in conjunction with the change of the selection state, and
therefore it is possible to always provide the diagnosis support information suitable for a
situation of the diagnosis work to the doctor.
[0099] In a case where a selection instruction of one piece of examination data is received, the
detailed information of the one piece of examination data is displayed by the screen output
control unit 65, and therefore, it is possible to check the details of the examination data which

cannot be known from the thumbnails 75 and the icons 97A to 97C.
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[0100] In some cases, the doctor makes a diagnosis without referring to the diagnosis support
information. For such a doctor, the display of the information display region 102 is just
troublesome. Therefore, in the embodiment, display and non-display of the information
display region 102 is switched according to the doctor's operation by the screen output control
unit 65. In doing so, it is preferable that the doctor who does not require the diagnosis
support information does not feel bothered.  Further, since the information display region 102
is displayed by one action such as selecting the display switching tab 101 by the cursor 80, the
doctor who requires the diagnosis support information also has minimal stress.
[0101] [Second Embodiment]

In the second embodiment illustrated in Figs. 21 to 23, selection of a suitable
diagnosis support algorithm 30C is performed by two stages.
[0102] In Fig. 21, an algorithm correspondence table 120 of the embodiment has an item of an
evaluation score. The evaluation score is an average value of values that the doctor inputs on
a comprehensive evaluation site of the diagnosis support algorithm 30 established on the web,
and has a perfect score of 10.
[0103] Fig. 21 illustrates an example in which for the examination data of "any one medical
image, vital sign, and blood test", three algorithm IDs, an algorithm ID "ALO050", "ALO51",
and "AL052" (each of which the outline is similar case image search) are registered.
Regarding the evaluation score, the algorithm ID "AL050" has the highest score of "8.6", and
the algorithm ID "ALO052" having a score of "7.7" and the algorithm ID "ALO51" having a
score of "6.2" follow in this order.
[0104] In Fig. 22, an algorithm selection unit 125 of the embodiment performs candidate
extraction processing and main selection processing. The candidate extraction processing is
processing of extracting candidates for the suitable diagnosis support algorithm 30C according
to the at least two pieces of examination data of which the selection instructions are received
by the request receiving unit 60. The candidate extraction processing is the same as the
processing of selecting the suitable diagnosis support algorithm 30C performed by the
algorithm selection unit 62 in the first embodiment.
[0105] The main selection processing is processing of selecting a suitable diagnosis support
algorithm 30C from among candidates extracted in the candidate extraction processing,
according to a determination criterion set in advance. A suitable diagnosis support algorithm
30C which is to be used finally is selected in the main selection processing. Therefore, it can

be said that the candidate extraction processing is temporary selection processing of selecting
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temporarily a suitable diagnosis support algorithm 30C.
[0106] Fig. 22 illustrates a case where the at least two pieces of examination data of which the
selection instructions are received by the request receiving unit 60 are a CT image (any one
medical image), a vital sign, and a blood test. In this case, the algorithm selection unit 125
refers to the algorithm correspondence table 120 from the information management unit 64,
and extracts the algorithm IDs "ALO050", "ALO51", and "AL052" of a case where the
examination data is "any one medical image, vital sign, and blood test" (candidate extraction
processing).
[0107] Next, the algorithm selection unit 125 selects the algorithm ID "ALO50" having the
highest evaluation score from among algorithm IDs "ALO050", "ALO51", and "ALO52"
according to the determination criterion of "highest evaluation score" (main selection
processing). The algorithm selection unit 125 outputs the selected algorithm ID "AL050" to
the analysis processing unit 63 as the main selection result. Since the subsequent processing
is the same as that of the first embodiment, the description thereof is omitted.
[0108] In a case where there is only one candidate extracted in the candidate extraction
processing, there is no need to further narrow down candidates, and thus naturally, the main
selection processing is not performed.
[0109] A questionnaire for causing doctors to select whether diagnosis support information
was helpful for diagnosis is displayed on the information display region 102, and the result of
statistical analysis of the questionnaire result may be used as the evaluation score. The
determination criterion is not limited to the "highest evaluation score" exemplified above.
The determination criterion may be "evaluation score threshold value or greater" or the like.
[0110] Further, the determination criterion may not be related to the evaluation score. For
example, as illustrated in Fig. 23, an urgent degree which is a degree of necessity for
informing the doctor of the diagnosis support information may be used as the determination
criterion, and from among the candidates, a diagnosis support algorithm having a high urgent
degree may be selected in the main selection processing.
[0111] Fig. 23 illustrates a case in which the algorithm correspondence table is the algorithm
correspondence table 56 illustrated in Fig. 9 of the first embodiment and the at least two pieces
of examination data of which the selection instructions are received by the request receiving
unit 60 are two or more head CT images. In this case, the algorithm selection unit 125 refers
to the algorithm correspondence table 56, and extracts the algorithm IDs "ALOO2 (cerebral

infarction risk determination)" and "ALOO3 (dementia risk determination) of a case where the
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examination data is "two or more head CT images".
[0112] Here, in a case where the diagnosis support information of the diagnosis support
algorithm 30 having the algorithm ID "ALO002" is "high risk of cerebral infarction", the
diagnosis support information of the diagnosis support algorithm 30 having the algorithm ID
"ALO003" is "low risk of dementia", and the determination criterion is a "high urgent degree",
the algorithm selection unit 125 selects the algorithm ID "ALO002" considered to have a
relatively high urgent degree from among the algorithm IDs "AL002" and "ALO03". The
algorithm selection unit 125 outputs the selected algorithm ID "AL002" to the analysis
processing unit 63 as the main selection result. In this case, the screen output control unit 65
unconditionally displays the information display region 102, instead of displaying the
information display region 102 with the selection of the display switching tab 101 as in the
first embodiment.
[0113] In this manner, in a case where from among the candidates, a diagnosis support
algorithm having a relatively high urgent degree is selected in the main selection processing by
using the urgent degree as the determination criterion, it is possible to reliably inform the
doctor of the diagnosis support information with a higher urgent degree. Further, in a
situation illustrated in Fig. 23, in a case where the doctor is performing the diagnosis work by
suspecting dementia, since the doctor is informed that the risk of cerebral infarction that the
doctor has not suspected is high, it is possible to give new notice to the doctor, which is
effective in preventing oversight of diseases.
[0114] Note that the level of the urgent degree may be determined according to the diseases
handled by the diagnosis support algorithm 30. For example, in a case where a diagnosis
support algorithm 30 for determining a morbidity risk of emphysema and a diagnosis support
algorithm 30 for determining a morbidity risk of lung cancer are extracted as candidates and
the diagnosis support information of both the diagnosis support algorithms 30 is "risk high", a
diagnosis support algorithm 30 for determining a morbidity risk of lung cancer considered to
have a higher urgent degree than emphysema is selected as the suitable diagnosis support
algorithm 30C.
[0115] The information display screen 95 may not always be displayed together with the
integrated display screen 35. In a case where the distribution request for the information
display screen 95 is received by the request receiving unit 60 separately from the distribution
request for the integrated display screen 35, the information display screen 95 may be

displayed in a pop-up on the integrated display screen 35.
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[0116] In addition to the thumbnails 75, the icons 97A to 97C, and the diagnosis support
information, a manual operation log which is a history of a manual operation of the medical
staff may be displayed on the information display screen 95. The manual operation log
includes specifically, selecting a window in the second display region 71 to display the viewer
screen 85, and selecting the icon 97A to display the screen in which the measurement values of
all of the measurement items of the vital signs are displayed.
[0117] The hardware configuration of a computer which constitutes the medical examination
support server 12 corresponding to the medical examination support apparatus of the invention
can be modified in various ways. For example, in order to improve the processing capacity
and reliability, the medical examination support server 12 may be constituted by a plurality of
server computers that are separated from each other as hardware. For example, the functions
of the request receiving unit 60, the medical data acquisition unit 61, and the analysis
processing unit 63, and the functions of the algorithm selection unit 62, the information
management unit 64, and the screen output control unit 65 are distributed to two server
computers. In this case, the two server computers constitute the medical examination support
apparatus.
[0118] In each embodiment described above, an aspect in which the medical examination
support server 12 generates various display screens and the various display screens are
reproduced by the client terminal 11 and displayed on the display 23 on the basis of the screen
data of the various display screens from the medical examination support server 12 is
exemplified. However, data which is a source for generating various display screens may be
transmitted from the medical examination support server 12 to the client terminal 11 and the
client terminal 11 may generate the various display screens. In this case, the screen output
control unit 65 is constructed in the CPU 42A of the client terminal 11.
[0119] Further, each processing unit constructed in the CPU 42B of the medical examination
support server 12 may be constructed in the CPU 42A of the client terminal 11, and the client
terminal 11 may be operated as the medical examination support apparatus. In this case, the
request receiving unit 60 directly receives instructions from the GUI control unit 50 instead of
the distribution request or the like. In addition, the screen output control unit 65 outputs the
generated various display screens to the GUI control unit 50. Further, the electronic medical
record server 15 or the image server 16 may be operated as the medical examination support
apparatus.

[0120] In this manner, the hardware configuration of a computer can be appropriately changed
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according to the required performance, such as processing capacity, safety, or reliability.
Further, in order to ensure the safety and the reliability, without being limited to hardware, an
application program such as the operation program 55 may be duplicated or may be distributed
and stored in a plurality of storage devices.
[0121] In each embodiment described above, an aspect in which the medical examination
support server 12 is used in one medical facility is described, but an aspect in which the
medical examination support server 12 is used by a plurality of medical facilities may be
adopted.
[0122] In each embodiment described above, the medical examination support server 12 is
communicably connected to the client terminal 11, which is installed in one medical facility,
through the network 13 such as a LAN, and provides various display screens in response to the
distribution request from the client terminal 11. In order for the medical examination support
server 12 to be used by a plurality of medical facilities, the medical examination support
server 12 is communicably connected to each of the client terminals 11 installed in the
plurality of medical facilities, for example, through a wide area network (WAN) such as the
Internet or a public communication network. Then, the medical examination support server
12 receives the distribution request from each client terminal 11 of the plurality of medical
facilities through the WAN, and provides various display screens to each client terminal 11.
In case of using the WAN, it is preferable to construct a virtual private network (VPN) or to
use a communication protocol with a high security level, such as hypertext transfer protocol
secure (HTTPS), in consideration of information security.
[0123] In this case, the electronic medical record 19, and the medical image 20 are managed
for each medical facility. Further, the installation location and operating entity of the medical
examination support server 12 in this case may be a data center operated by a company that is
different from the medical facilities, or may be one of the plurality of medical facilities, for
example.
[0124] It is sufficient that the medical examination support apparatus of the invention has at
least the function of controlling the output of the information display screen 95, and thus the
medical examination support apparatus of the invention may not necessarily have the function
of controlling the output of the integrated display screen 35 as in the screen output control unit
65 in the embodiment described above. Further, it is sufficient that the information display
screen 95 has at least the information display region 102, and may not have the list display

region 96.
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[0125] In each embodiment described above, the hardware structure of the processing units
executing various kinds of processing, such as the request receiving unit 60, the medical data
acquisition unit 61, the algorithm selection unit 62 or 125, the analysis processing unit 63, the
information management unit 64, and the screen output control unit 65, 1S various processors
as follows.
[0126] The various processors include a CPU, a programmable logic device (PLD), dedicated
electrical circuitry, and the like. The CPU is a general-purpose processor functioning as
various processing units by executing software (program) as being well known. The PLD is
a processor of which the circuit configuration can be changed after manufacture, such as a
field programmable gate array (FPGA). The dedicated electrical circuitry is a processor
having a circuit configuration designed exclusively to execute specific processing, such as an
application specific integrated circuit (ASIC).
[0127] One processing unit may be configured by one of the various processors or a
combination of the same or different kinds of two or more processors (for example, a
combination of a plurality of FPGAs or a combination of a CPU and an FPGA). In addition,
a plurality of processing units may be configured by one processor. As an example where a
plurality of processing units are configured by one processor, first, there is an aspect where
one processor is configured by a combination of one or more CPUs and software, and this
processor functions as a plurality of processing units. Second, there is an aspect where a
processor fulfilling the functions of the entire system including a plurality of processing units
by one IC chip as typified by a system on chip (SoC) or the like is used. In this manner,
various processing units are configured by using one or more of the above-described various
processors as hardware structures.
[0128] Furthermore, the hardware structures of these various processors are more specifically
electrical circuitry where circuit elements, such as semiconductor elements, are combined.
[0129] From the above description, the medical examination support apparatus described in
Additional remark 1 described below can be grasped.
[0130] [Additional remark 1]

A medical examination support apparatus comprising:

an instruction receiving processor that receives at least two selection instructions
among a plurality of pieces of examination data obtained in a medical examination performed
on a patient;

an algorithm selection processor that selects a suitable diagnosis support algorithm
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according to the at least two pieces of examination data of which the selection instruction is
received by the instruction receiving processor, from among a plurality of diagnosis support
algorithms for performing analysis processing on the examination data and outputting an
analysis processing result as diagnosis support information for supporting diagnosis of a
doctor;

an analysis processing processor that performs the analysis processing by the suitable
diagnosis support algorithm; and

a screen output control processor that controls an output of an information display
screen including an information display region in which the diagnosis support information of
the suitable diagnosis support algorithm is displayed.
[0131] In the invention, it is also possible to appropriately combine the above-described
various embodiments or various modification examples. Further, without being limited to the
embodiments described above, various configurations can be adopted as long as the
configurations do not depart from the scope of the invention. In addition to the program, the
invention also extends to a storage medium that stores the program.
Explanation of References
[0132] 10: medical examination system

11: client terminal

12: medical examination support server (medical examination support apparatus)

13: network

14: server group

15: electronic medical record server

15A: medical record database (DB)

16: image server

16A: image database (DB)

19: electronic medical record

20: medical image

23, 44: display

24, 45: input device

30: diagnosis support algorithm

30C: suitable diagnosis support algorithm

35: integrated display screen

40, 40B: storage device
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41: memory
42, 42A, 42B: CPU
43: communication unit
46: data bus
50: GUI control unit
51: browser control unit
55: operation program
56, 120: algorithm correspondence table
60: request receiving unit
61: medical data acquisition unit
62, 125: algorithm selection unit
63: analysis processing unit
64: information management unit
65: screen output control unit
68: lesion size change graph
70: first display region
71: second display region
72: third display region
73: fourth display region
75: thumbnail
80: cursor
85: viewer screen
86: image display region
87: information display region
95: information display screen
96: list display region
97Ato 97C: icon
100: frame
101: display switching tab
102: information display region
110: list of thumbnails of similar case images

ST100 to ST150, ST200 to ST230: step
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WHAT IS CLAIMED IS:

1. A medical examination support apparatus comprising:

an instruction receiving unit that receives at least two selection instructions among a
plurality of pieces of examination data obtained in a medical examination performed on a
patient;

an algorithm selection unit that selects a suitable diagnosis support algorithm
according to at least two pieces of the examination data of which the selection instruction is
received by the instruction receiving unit, from among a plurality of diagnosis support
algorithms for performing analysis processing on the examination data and outputting an
analysis processing result as diagnosis support information for supporting diagnosis of a
doctor;

an analysis processing unit that performs the analysis processing by the suitable
diagnosis support algorithm; and

a screen output control unit that controls an output of an information display screen
including an information display region in which the diagnosis support information of the

suitable diagnosis support algorithm is displayed.

2. The medical examination support apparatus according to claim 1,

wherein the information display screen includes a list display region in which the
plurality of pieces of examination data are displayed in a list for receiving the selection
instruction, in addition to the information display region,

the algorithm selection unit selects the suitable diagnosis support algorithm again
each time a selection state of the examination data in the list display region is changed, and

in a case where the suitable diagnosis support algorithm is selected again by the
algorithm selection unit so that the diagnosis support information is updated, the screen output
control unit switches a display of the information display region to the updated diagnosis

support information in conjunction with the change of the selection state.

3. The medical examination support apparatus according to claim 1 or 2,
wherein the algorithm selection unit performs candidate extraction processing of
extracting candidates for the suitable diagnosis support algorithm according to the at least two

pieces of examination data, and main selection processing of selecting the suitable diagnosis
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support algorithm from among the candidates according to a determination criterion set in

advance.

4. The medical examination support apparatus according to any one of claims 1 to 3,
wherein in a case where the instruction receiving unit receives a selection instruction

of one piece of the examination data, the screen output control unit displays detailed

information of the one pieces of examination data of which the selection instruction is

received by the instruction receiving unit.

5. The medical examination support apparatus according to any one of claims 1 to 4,
wherein the screen output control unit switches between display and non-display of

the information display region according to an operation of the doctor.

6. An operation method of a medical examination support apparatus, the operation method
comprising:

an instruction receiving step of receiving at least two selection instructions among a
plurality of pieces of examination data obtained in a medical examination performed on a
patient;

an algorithm selection step of selecting a suitable diagnosis support algorithm
according to at least two pieces of the examination data of which the selection instruction is
received in the instruction receiving step, from among a plurality of diagnosis support
algorithms for performing analysis processing on the examination data and outputting an
analysis processing result as diagnosis support information for supporting diagnosis of a
doctor;

an analysis processing step of performing the analysis processing by the suitable
diagnosis support algorithm; and

a screen output control step of controlling an output of an information display screen
including an information display region in which the diagnosis support information of the

suitable diagnosis support algorithm is displayed.
7. An operation program of a medical examination support apparatus for causing a computer

to execute:

an instruction receiving function of receiving at least selection instructions among a
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plurality of pieces of examination data obtained in a medical examination performed on a
patient;

an algorithm selection function of selecting a suitable diagnosis support algorithm
according to at least two pieces of the examination data of which the selection instruction is
received in the instruction receiving function, from among a plurality of diagnosis support
algorithms for performing analysis processing on the examination data and outputting an
analysis processing result as diagnosis support information for supporting diagnosis of a
doctor;

an analysis processing function of performing the analysis processing by the suitable
diagnosis support algorithm; and

a screen output control function of controlling an output of an information display
screen including an information display region in which the diagnosis support information of

the suitable diagnosis support algorithm is displayed.
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