US 20180092629A1

12) Patent Application Publication (o) Pub. No.: US 2018/0092629 A1l

a9y United States

YONEYAMA et al. (43) Pub, Date: Apr. 5,2018
(54) ULTRASOUND DIAGNOSIS APPARATUS, Publication Classification
MEDICAL IMAGE DIAGNOSIS APPARATUS, (1) Int.Cl
AND COMPUTER PROGRAM PRODUCT A61B 8/00 (2006.01)
A61B 8/06 2006.01
(71) Applicant: Toshiba Medical Systems (52) US.Cl ( )
Corporation, Otawara-shi (IP) CPC ... AG61B 8/463 (2013.01); A61B 8/4416
(72) Toventors: Naoki YONEYAMA, Yaita (JP); (2013.01): 4618 §/5238 (2013.01); A61B
Takatoshi OKUMURA, Yaita (JP); 8/167 (2013.01); A61B 8/06 (2013.01)
Naoyuki NAKAZAWA, Otawara (IP); (57) ABSTRACT
Masatoshi NISHINO, Otawara (IP); According to one embodiment, an ultrasound diagnosis
Norihisa KIKUCHI’ Otawara (IP); apparatus includes an image processing circuit and a pro-
Kazutoshi SADAMITSU, Otawara (JP)  egsing circuit. The image processing circuit generates an
ultrasound image. The processing circuit receives a medical
(73) Assignee: Toshiba Medical Systems image acquired by another medical image diagnosis appa-
Corporation, Otawara-shi (JP) ratus, and aligns the ultrasound image and the medical
image. The processing circuit has a function of recognizing
) identification information held by the medical image when
(21)  Appl. No.: 15/720,934 the ultrasound image and the medical image are displayed
side by side on a display. The processing circuit also has a
(22) Filed: Sep. 29, 2017 fanction of retrieving diagnostic protocol information cor-
responding to the identification information and displaying
(30) Foreign Application Priority Data it on the display, and a function of performing examinations
and processes based on the diagnostic protocol information
Sep. 30,2016 (JP) oo, 2016-192884 displayed.
} i
4 [ \
; ¢
f 41 ) MEDICAL IMAGE MEDICAL IMAGE
|/ 43 52__~] DIAGNOSIS APPARATUS | | DIAGNOSIS APPARATUS
MAGNETIC | MAGNETIC SENSOR
GENERATOR C
ONTROLLER \ \'\
I | 51
Je 42 ye 3 y
/ 39 _"JPROCESSING CIRCUIT
POSITION t 37 PROTOCOL DISPLAY 36
SENSOR POSITION 38 IDENTIFICATION CONTROL FUNCTION S
INFORMATION INFORMATION COMMUNICAT
ACQUISITION MEMORY RECOGNITION PROTOQCOL EXECUTION ION CONTROL
CIRCUIT CIRCUIT FUNCTION FUNCTION CIRCUIT
ULTRA 'y x r Yy 7
SOUND i ! + v
PROBE Y X y [ J
/3‘] /32 i /33 /34 /35 B
TRANSMITTING/ SIGNAL IMAGE INPUT
» RECEIVING || PROCESSING | | PROCESSING DISPLAY CIRCUIT
S CIRCUIT CIRCUIT CIRCUIT
2




—
=
(=
o
o
[\
2 Z
= LINOHID LINOHID LINOYIO yl
= LINoHIo AVIdSIa ONISSTOONd | | ONISSF00ud || oNnAIZoTd e
2 1NNl IOV TYNOIS JONILLINSNVYL
+ 3 Y * Py
a s’ ve ee ) z2e e/

ya 3 v v 3904d
” » A -» E
= aNnos
- v v L 4 v L vein
=
= LINOYHIO NOLLONN NOILONNA LINOHIO LINOHIO
o TOYLINOD NOI| | I NOILLNDIXE 1020 L0Hd NOILINDOD3H AHOWIN NOILISINOJV
m LVOINNWINOD NOLLYWHOANI NOILVINHOANI
t 77 NOILONNA TOHLNOD NOILYOIILNEA ge ) NOILISOd HOSN3S
= o
) AV1dSIA TO00.L0¥d
< LNOYIo ONISsFooad-"4E NOLLISOd
= v e ) zv
k= LS i 1 TN N )
&
= r\/ YA TIOHLNOD HOLVHANIO

\ 4 P

£ HOSNIS OILANOVIA OILANOVI
= SNLVHYddY SISONOVIA | | SNivavddy SISONDVIA "o g -yl Ve
= JOVNI TYOIaIN JOVINI YOI . Lt
2]
= Y
=
o { ‘ J \ v -
= Y ! L "Old
E < r
ko)
o]
=™



Patent Application Publication  Apr.5,2018 Sheet 2 of 7 US 2018/0092629 A1

FIG.2

RECEIVE MEDICAL IMAGE ACQUIRED BY | —ST 1
MEDICAL IMAGE DIAGNOSIS APPARATUS

'

DISPLAY ULTRASOUND IMAGE AND MEDICAL | —gT 2
IMAGE IN SYNCHRONIZATION

RECOGNIZE IDENTIFICATION INFORMATION =~ ST3
FIGURE OUT MEANING OF
L —sT4
IDENTIFICATION INFORMATION
i:
SEARCH FOR DIAGNOSTIC PROTOCOL
L~ S8T5

INFORMATION CORRESPONDING TO
IDENTIFICATION INFORMATION

N
>

15 DIAGNOSTIC PROTOCOL
INFORMATION RETRIEVED?

DISPLAY DIAGNOSTIC PROTOCOL INFORMATION " ST7

'

START EXAMINATIONS AND PROCESSES BASED | ST8
ON DIAGNOSTIC PROTOCOL INFORMATION

IS THERE CHANGE IN DIAGNOSTIC YES
PROTOCOL INFORMATION?

] /ST12

RECEIVE DIAGNOST!IC PROTOCOL
INFORMATION CHANGE SIGNAL

ARE ALL EXAMINATIONS AND
PROCESSES COMPLETED?

END EXAMINATIONS AND PROCESSES |- 11

END



Patent Application Publication  Apr.5,2018 Sheet 3 of 7 US 2018/0092629 A1

LOI\

/PI

FIG.3



Patent Application Publication  Apr.5,2018 Sheet 4 of 7 US 2018/0092629 A1

FIG.4
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FIG.6
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ULTRASOUND DIAGNOSIS APPARATTUS,
MEDICAL IMAGE DIAGNOSIS APPARATUS,
AND COMPUTER PROGRAM PRODUCT

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based on and claims the benefit
of priority from Japanese Patent Application No. 2016-
192884, filed on Sep. 30, 2016; the entire contents of which
are incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to
an ultrasound diagnosis apparatus, a medical image diagno-
sis apparatus, and a computer program product.

BACKGROUND

[0003] Medical treatment has been performed with the
support of a medical image diagnosis apparatus based on the
technological progress of modality (medical image diagno-
sis apparatuses). In addition, various medical image diag-
nosis apparatuses are used when a doctor conducts a diag-
nosis or when the disease state of a patient is determined.
However, upon determining the disease state using a medi-
cal image diagnosis apparatus, for example, when the dis-
ease state to be determined is of a severe disease such as
cancer, in many cases, the disease state is not determined
only by information obtained from one medical image
diagnosis apparatus. This is to more accurately determine
the disease state. In this case, a plurality of medical image
diagnosis apparatuses are used.

[0004] Among the medical image diagnosis apparatuses is
an ultrasound diagnosis apparatus. The ultrasound diagnosis
apparatus can noninvasively examine the internal structure
and blood flow state of a patient. For example, the ultra-
sound diagnosis apparatus is used as one medical image
diagnosis apparatus for determining a disease state relating
to the abdomen and extremities. For example, after a medi-
cal image illustrating internal information of a patient is
acquired by using an X-ray CT apparatus, the disease state
of the patient may be determined based on the medical
image displayed on the ultrasound diagnosis apparatus
together with an ultrasound image.

[0005] When the X-ray CT apparatus is used first and then
the ultrasound diagnosis apparatus is used as above, the
doctor looks at the medical image acquired by the X-ray CT
apparatus and marks a part or an area that bothers him/her.
This mark indicates a part or an area desired to be the object
of an examination conducted by using the ultrasound diag-
nosis apparatus. Then, the marked part or area is examined
with the ultrasound diagnosis apparatus to collect informa-
tion leading to the final determination of the disease state.
[0006] When an examination is performed using the ultra-
sound diagnosis apparatus, if a medical image acquired by
the X-ray CT apparatus and an ultrasound image acquired by
the ultrasound diagnosis apparatus are displayed on the same
screen, the mark on the medical image is also displayed.
Accordingly, the examination is performed more accurately.
[0007] In order to determine the disease state of a patient,
the part or area marked on the medical image is examined
with a medical image diagnosis apparatus different from the
one which has acquired the medical image. On this occasion,
for example, in the case of an experienced operator, he/she
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can accurately perform the examination necessary for deter-
mining the disease state based on the mark displayed on the
screen. However, if the operator is not experienced in the
examination, he/she may not be able to acquire as much
information as necessary to make the final determination of
the disease state compared to the experienced operator. Even
if the examination is performed reliably, the final determi-
nation of the disease state is made by individual doctors. As
a result, the determination may vary depending on the
doctors.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a block diagram illustrating the overall
configuration of an ultrasound diagnosis apparatus accord-
ing to a first embodiment;

[0009] FIG. 2 is a flowchart illustrating the operation of
determining the disease state in an embodiment;

[0010] FIG. 3 is an example of images displayed when an
examination is performed to determine the disease state, and
is a diagram illustrating a case where a benign liver tumor
is suspected;

[0011] FIG. 4 is an explanatory diagram illustrating an
example of diagnostic protocol information indicating the
flow of examinations performed when a benign liver tumor
is suspected;

[0012] FIG. 51s an example of images displayed when an
examination is performed to determine the disease state, and
is a diagram illustrating a case where a malignant liver tumor
is suspected,

[0013] FIG. 6 is an explanatory diagram illustrating an
example of diagnostic protocol information indicating the
flow of examinations performed when a malignant liver
tumor is suspected; and

[0014] FIG. 7 is a block diagram illustrating the overall
configuration of a medical image diagnosis apparatus
according to a second embodiment.

DETAILED DESCRIPTION

[0015] In general, according to one embodiment, an ultra-
sound diagnosis apparatus includes an image processing
circuit and a processing circuit. The image processing circuit
generates an ultrasound image based on a reflected signal
received by a transmitting/receiving circuit that transmits a
drive signal for driving ultrasound transducers of an ultra-
sound probe and receive the reflected signal. The processing
circuit receives a medical image acquired by another medi-
cal image diagnosis apparatus, and displays the ultrasound
image and the medical image. The processing circuit has a
function of recognizing identification information held by
the medical image, and a function of displaying diagnostic
protocol information corresponding to the identification
information.

[0016] Referring now to the drawings, illustrative embodi-
ments are described in detail.

First Embodiment

[Configuration of Ultrasound Diagnosis Apparatus]

[0017] FIG. 1 is a block diagram illustrating the overall
configuration of an ultrasound diagnosis apparatus 1 accord-
ing to a first embodiment. As illustrated in FIG. 1, the
ultrasound diagnosis apparatus 1 includes an ultrasound
probe 2 that transmits/receives ultrasound waves (transmit-
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ted and received waves) to/from a patient, and a main body
3 to which the ultrasound probe 2 is detachably connected.
In the first embodiment, the ultrasound diagnosis apparatus
is described as an example of an apparatus that performs
examinations and processes based on identification infor-
mation attached to a medical image.

[0018] The ultrasound probe 2 is used in a state where its
distal end surface is in contact with the surface of a patient,
and transmits/receives ultrasound waves. The ultrasound
probe 2 incorporates a plurality of ultrasound transducers,
which are arrayed, for example, one-dimensionally on the
distal end surface. The ultrasound probe 2 transmits ultra-
sound waves into the patient through each of the ultrasound
transducers to scan a scan area, and receives reflected waves
from the patient as echo signals. Examples of the scan
include various types of scans such as B mode scan and
Doppler mode scan.

[0019] Besides, examples of the ultrasound probe 2
include a sector scan probe, a linear scan probe, a convex
scan probe and the like, one of which is arbitrarily selected
according to a diagnosis site. The ultrasound transducers
need not necessarily be arranged in a one-dimensional array,
but may be arrayed two-dimensionally such that volume
data can be acquired in real time. In the case of obtaining a
pseudo three-dimensional stereoscopic image in this way, a
probe for three-dimensional scanning is used as the ultra-
sound probe 2. Examples of the probe for three-dimensional
scanning include a two-dimensional array probe and a
mechanical probe.

[0020] The main body 3 includes a transmitting/receiving
circuit 31 configured to transmit a drive signal to the
ultrasound probe 2 and receive a reflection signal from the
ultrasound probe 2, a signal processing circuit 32 configured
to process the reflection signal, an image processing circuit
33 configured to generate an ultrasound image, a display 34
configured to display various images, and an input circuit 35
configured to receive an input signal as being operated by an
operator such as an examiner. The main body 3 further
includes a communication control circuit 36 configured to
control the transmission/reception of signals to/from other
medical image diagnosis apparatuses 51 and 52 (hereinafter,
collectively referred to as “medical image diagnosis appa-
ratus 5 unless each of them is specifically referred to), that
connected a communication network N a processing circuit
37 configured to control each part, a memory circuit 38
configured to store, for example, a medical image diagnosis
support program, and a position information acquisition
circuit 39 configured to figure out the position of the
ultrasound probe 2 These circuits are connected to a bus B,
and can exchange various signals.

[0021] Under the control of the processing circuit 37, the
transmitting/receiving circuit 31 generates a drive signal for
causing the ultrasound probe 2 to generate ultrasound
waves, i.e., an electric pulse signal (hereinafter referred to as
“drive pulse”) to be applied to each of the piezoelectric
transducers, and transmits the drive pulse to the ultrasound
probe 2. The transmitting/receiving circuit 31 includes cir-
cuits (not illustrated) such as a reference pulse generating
circuit, a delay control circuit, a drive pulse generating
circuit, and the like, and each circuit performs the functions
mentioned above. In addition, the transmitting/receiving
circuit 31 receives a reflection signal, i.e., echo signal, from
the ultrasound probe 2. The transmitting/receiving circuit 31
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performs phasing addition on the received signal, and out-
puts the resultant signal to the signal processing circuit 32.
[0022] The signal processing circuit 32 generates various
types of data using the received signal from the ultrasound
probe 2 fed by the transmitting/receiving circuit 31, and
outputs the data to the image processing circuit 33 and the
processing circuit 37. The signal processing circuit 32
includes, for example, a B mode processing circuit (or Be
mode processing circuit), a Doppler mode processing cir-
cuit, a color Doppler mode processing circuit, and the like
(not illustrated). The B mode processing circuit visualizes
the amplitude information of the received signal, and gen-
erates data based on a B mode signal. The Doppler mode
processing circuit extracts Doppler shift frequency compo-
nent from the received signal, and applies fast Fourier
transform (FFT) or the like thereto, thereby generating
Doppler signal data of blood flow information. The color
Doppler mode processing circuit visualizes the blood flow
information based on the received signal, and generates data
based on a color Doppler mode signal.

[0023] The image processing circuit 33 generates two-
dimensional or three-dimensional ultrasound images of the
scan area based on the data supplied from the signal pro-
cessing circuit 32. For example, the image processing circuit
33 generates volume data related to the scan area from the
supplied data. Then, from the volume data generated, the
image processing circuit 33 generates data of a two-dimen-
sional ultrasound image by multi-planar reconstruction
(MPR) and data of a three-dimensional ultrasound image by
volume rendering. The image processing circuit 33 outputs
the two-dimensional or three-dimensional ultrasound image
to the display 34. Examples of the ultrasound image include
a B mode image, a Doppler mode image, a color Doppler
mode image, an M mode image, and the like.

[0024] The display 34 displays various images such as an
ultrasound image generated by the image processing circuit
33 and an operation screen (e.g., graphical user interface
(GUT) configured to receive various instructions from the
operator) under the control of the processing circuit 37. As
the display 34, for example, a liquid crystal display (LCD),
an organic electroluminescence (EL) display, or the like can
be used.

[0025] Incidentally, the display 34 of the embodiment
includes, in addition to a display as a main monitor, a
monitor provided separately from the main monitor (here-
inafter referred to as “sub monitor” for convenience). The
sub monitor is configured to display, for example, switches
and content that cannot be displayed on the main monitor
because of the display area of the main monitor, diagnostic
protocol information (described later), and the like.

[0026] Further, in the embodiment, the display 34 is
described as one constituent element of the ultrasound
diagnosis apparatus 1; however, it is not so limited. The
display 34 need not necessarily be a constituent element of
the ultrasound diagnosis apparatus 1, but may be, for
example, a display separate from the ultrasound diagnosis
apparatus 1.

[0027] The input circuit 35 receives various input opera-
tions made by the operator to provide, for example, an
instruction to capture an image, display an image or switch
images, designation of the mode, various settings, and the
like. For example, GUI, an input device such as buttons, a
keyboard, a trackball, or the like can be used as the input
circuit 35.
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[0028] The communication control circuit 36 enables the
ultrasound diagnosis apparatus 1 to communicate with the
other medical image diagnosis apparatuses (modalities), an
image server, a work station, and the like via the commu-
nication network N. Information and medical images
exchanged between the communication control circuit 36
and the medical image diagnosis apparatus 5 via the com-
munication network N may be in conformity with any
standards such as digital imaging and communication in
medicine (DICOM) and the like.

[0029] The communication network N connects the ultra-
sound diagnosis apparatus 1 and the medical image diag-
nosis apparatus 35, and enables them to exchange, for
example, medical image information. Examples of the com-
munication network N include a local area network (LAN)
and the Internet.

[0030] The processing circuit 37 comprehensively con-
trols each part of the ultrasound diagnosis apparatus 1. For
example, the processing circuit 37 aligns an ultrasound
image generated by the image processing circuit 33 and a
medical image acquired from the medical image diagnosis
apparatus 5, and displays the images side by side on the
display 34. The processing circuit 37 has a function of
recognizing identification information of each medical
image, a function of retrieving diagnostic protocol informa-
tion corresponding to the identification information and
displaying it on the display, and a function of performing an
examination process based on the diagnostic protocol infor-
mation displayed.

[0031] The “medical image” is an image generated by the
medical image diagnosis apparatus 5. In the following
description, “medical image” may be equated with “medical
image data” as appropriate.

[0032] In the medical image, for example, information for
identifying a disease state (hereinafter referred to as “iden-
tification information”) is added to a part or an area that
bothers a doctor or the like who viewed the medical image.
The identification information refers to information that can
serve as a basis for determining the disease state when an
examination is performed with the ultrasound diagnosis
apparatus. That is, there are a plurality of types of identifi-
cation information with respect to each disease state, and
their meanings are each defined. The identification informa-
tion need not necessarily indicate a disease state, but may
indicate some other meaning or may be defined by a
relationship with the examination or a site to be examined.
[0033] The identification information may be displayed in
any mode as long as a person, who performs an examination
by using another medical image diagnosis apparatus (ultra-
sound diagnosis apparatus) to determine the disease state
with reference to the medical image, can identify the disease
state. For example, the identification information may be
displayed as a mark, comments, words, letters or characters,
numerical information, or the like. They may be used singly
or in combination to form the identification information.
Further, the identification information may be attached to the
medical image, embedded in the medical image, or stored as
additional information in the header part of DICOM.
[0034] The term “diagnostic protocol information” as used
herein refers to information indicating procedures and
examination items determined according to the clinical
practice guidelines defined for each disease state. That s, the
diagnostic protocol information serves as a guide for the
examiner to perform examinations and processes. The diag-
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nostic protocol information is associated with the identifi-
cation information and stored in the memory circuit 38.
Diagnostic protocol information corresponding to the iden-
tification information is retrieved from the memory circuit
38 and displayed. The examiner can acquire information
necessary for determining the disease state by performing
examinations and processes according to the diagnostic
protocol information. Incidentally, the diagnostic protocol
information is determined in advance according to the
clinical practice guidelines; however, it may be changed in
each medical institution.

[0035] In the first embodiment, the processing circuit 37
of the ultrasound diagnosis apparatus 1 is configured to
perform various examinations and processes based on the
diagnostic protocol information. However, for example, the
medical image diagnosis support program may be used to
implement the functions of the processing circuit 37. In this
case, the medical image diagnosis support program is loaded
into the processing circuit 37 and executed. Thereby, the
processing circuit 37 recognizes identification information,
displays the diagnostic protocol information, and performs
examinations and processes based on the diagnostic protocol
information through the functions defined by the medical
image diagnosis support program.

[0036] Besides, the medical image diagnosis support pro-
gram may be loaded into the processing circuit 37 of the
ultrasound diagnosis apparatus 1 and executed to thereby
implement at least one function of the signal processing
circuit 32, the image processing circuit 33, or the position
information acquisition circuit 39 (described later), and the
other configuration may be constituted by an independent
circuit.

[0037] The memory circuit 38 is formed of, for example,
a semiconductor or a magnetic disk, and stores programs to
be executed by the processing circuit 37, data, identification
information, and the like. The memory circuit 38 also stores
diagnostic protocol information defined for each clinical
practice guideline in association with the identification
information.

[0038] The position information acquisition circuit 39
acquires the position information of the ultrasound probe 2.
Specifically, the position information acquisition circuit 39
acquires the position information of the ultrasound probe 2
measured by a position measuring system 4 arranged outside
the main body 3. The position measuring system 4 includes
a magnetic generator 41, a position sensor 42, and a mag-
netic sensor controller 43.

[0039] The magnetic generator 41 is located around the
ultrasound diagnosis apparatus 1 and generates magnetism.
The position of the magnetic generator 41 serves as the
position of the origin. The position sensor 42 is provided to
the ultrasound probe 2. The three-dimensional position and
inclination of the ultrasound probe 2 in the real space
(position information) are measured based on a signal from
the position sensor 42 which receives a change in the
magnetic field generated by the magnetic generator 41. The
magnetic sensor controller 43 controls the generation of
magnetism in the magnetic generator 41, and sends the
position information of the ultrasound probe 2 measured to
the position information acquisition circuit 39.

[0040] For example, the signal processing circuit 32, the
image processing circuit 33, and the like can be realized by
a program that causes a processor to execute a program
stored in a predetermined memory, the memory circuit 38, or



US 2018/0092629 A1

the like. The term “processor” as used herein refers to a
circuit such as, for example, a dedicated or general central
processing unit (CPU) arithmetic circuit (circuitry), an
application specific integrated circuit (ASIC), a program-
mable logic device including a simple programmable logic
device (SPLD) and a complex programmable logic device
(CPLD), a field programmable gate array (FPGA), or the
like.

[0041] The processor reads out, for example, a program
stored in a recording circuit or directly incorporated in the
circuit of the processor and execute it, thereby realizing the
functions. The recording circuit for storing the program may
be provided for each processor or may be a storage that
stores a program corresponding to the functions of the signal
processing circuit 32 illustrated in FIG. 1. Further, the
configuration of the memory circuit 38 illustrated in FIG. 1
may be adopted to store the program. The memory circuit 38
is formed of a storage device like a semiconductor memory
and a magnetic disk such as a general random access
memory (RAM) and a hard disc drive (HDD).

[0042] The medical image diagnosis apparatus 5 is used to
acquire a medical image of a target patient before determin-
ing the disease state with the ultrasound diagnosis apparatus
1. Examples of the medical image diagnosis apparatus 5
include an X-ray computed tomography (CT) apparatus, a
magnetic resonance imaging (MRI) apparatus, and the like.
The medical image diagnosis apparatus 5 is connected to the
communication network N. The medical image diagnosis
apparatus 5 sends a medical image accompanied with the
above-described identification information to the ultrasound
diagnosis apparatus 1, which is also connected to the com-
munication network N, via the communication network N.

[Operation]

[0043] Next, with reference to FIGS. 2 to 6, a description
is given of the operation of determining the disease state by
using the ultrasound diagnosis apparatus 1. FIG. 2 is a
flowchart illustrating the operation of determining the dis-
ease state in the embodiment. Although not specifically
mentioned, the identification information is recognized by
the identification information recognition function of the
processing circuit 37 in the following example. Besides,
diagnostic protocol information is displayed based on the
identification information and the diagnostic protocol infor-
mation by the protocol display control function of the
processing circuit 37. Examinations and processes are pet-
formed according to the diagnostic protocol information by
the protocol execution function of the processing circuit 37.
[0044] First, the medical image diagnosis apparatus 5
acquires a medical image illustrating internal information of
a patient. A doctor or the like views the medical image, and
marks a part or an area that bothers him/her. This mark
indicates a part or an area desired to be the object of the
examination conducted by using the ultrasound diagnosis
apparatus, and serves as identification information. For
example, a part where a benign tumor is suspected is marked
with a circle, and a part where a malignant tumor is
suspected 1s marked with a cross. In this manner, what the
identification information means is determined in advance.
The doctor or the like attaches the identification information
representing a prescribed meaning to the data of the medical
image.

[0045] In the embodiment, an example is described in
which the ultrasound diagnosis apparatus 1 acquires the data
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of the medical image having the identification information
from the medical image diagnosis apparatus 5; however, it
is not so limited. Tt suffices if the ultrasound diagnosis
apparatus 1 can acquire medical image data having identi-
fication information. Therefore, for example, a doctor or the
like may attach identification information to the data of a
medical image by using a work station (not illustrated)
connected to the communication network N such that the
ultrasound diagnosis apparatus 1 can acquire the medical
image. In other words, the medical image accompanied with
the identification information need not necessarily be
acquired from the medical image diagnosis apparatus 5.
[0046] The data of the medical image, to which the
identification information is attached by the doctor or the
like, is transmitted from the medical image diagnosis appa-
ratus 5 to the ultrasound diagnosis apparatus 1 via the
communication network N. With regard to the transmission
of the data of the medical image to the ultrasound diagnosis
apparatus 1, the data of the medical image may be stored in
advance in an apparatus such as the medical image diagnosis
apparatus 5 or an image server connected to the communi-
cation network N. While the data of the medical image is
described as being transmitted from the medical image
diagnosis apparatus 5 to the ultrasound diagnosis apparatus
1 via the communication network N, for example, it may be
stored in a portable storage medium and delivered to the
ultrasound diagnosis apparatus 1.

[0047] The ultrasound diagnosis apparatus 1 receives the
medical image acquired by the medical image diagnosis
apparatus 5 (ST1). As described above, the medical image
received by the ultrasound diagnosis apparatus 1 has iden-
tification information attached by the doctor or the like who
views the medical image.

[0048] An examiner, i.e., a doctor, who operates the ultra-
sound diagnosis apparatus 1, brings the ultrasound probe 2
into contact with the patient to be examined and displays an
ultrasound image on the display 34. The patient to be
examined is a patient who is the object of the medical image
acquired by the medical image diagnosis apparatus 5. The
examiner displays the medical image together with the
ultrasound image on the display 34.

[0049] As described above, the ultrasound probe 2 of the
embodiment is provided with the position sensor 42, and the
position of the ultrasound probe 2 can be found out. The
ultrasound image and the medical image are aligned based
on the position information of the ultrasound probe 2 thus
obtained and the position information of the data of the
medical image, and displayed on the same screen in syn-
chronization with each other (ST2). Thus, the identification
information indicated in the medical image is illustrated in
the ultrasound image.

[0050] In the following, a description is given of a case
where the identification information indicates that a benign
tumor is suspected and a case where the identification
information indicates that a malignant tumor is suspected.
The liver is cited as an example of the affected part marked
with the identification information.

[0051] FIG. 3 is an example of images displayed on the
display 34 of the ultrasound diagnosis apparatus 1 when an
examination is performed to determine the disease state.
FIG. 3 illustrates an example of a screen in a case where a
benign liver tumor is suspected. A display screen 6 is
roughly divided into three areas in the horizontal direction of
the display screen 6. A medical image MI is displayed in the
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center of the display screen 6, In FIG. 3, the liver L as the
affected part is indicated by a dotted line. In addition, a
lesion present area E is indicated by a broken line as an area
where a lesion may be present in the liver L.

[0052] The doctor is required to make a final determina-
tion on the disease state in the lesion present area E by using
the ultrasound diagnosis apparatus 1. Accordingly, the lesion
present area E is indicated by identification information ID.
In FIG. 3, the identification information ID is represented by
a solid circle indicating a case where a benign liver tumor is
suspected.

[0053] Since the medical image MI and an ultrasound
image Ul have already been aligned, the identification
information ID illustrated in the medical image MI is also
illustrated at the same position in the ultrasound image Ul
displayed on the right side. The examiner performs exami-
nations and processes using the ultrasound diagnosis appa-
ratus 1 to determine the disease state of the area indicated by
the identification information ID.

[0054] At the left end of the display screen 6, there is an
area for displaying diagnostic protocol information PI (de-
scribed later). Although the diagnostic protocol information
PI is described as being displayed together with the medical
image MT and the ultrasound image UI on the display screen
6 of the ultrasound diagnosis apparatus 1, it is not so limited.
For example, if the display 34 is formed of two monitors
such as a main monitor and a sub monitor, the medical image
MI and the ultrasound image Ul may be displayed on the
main monitor while the diagnostic protocol information PI
may be displayed on the sub monitor.

[0055] The processing circuit 37 of the ultrasound diag-
nosis apparatus 1 recognizes the identification information
1D indicated in the medical image MI (ST3). Specifically, for
example, the shape of the identification information 1D is
analyzed to recognize the shape (pattern), or the identifica-
tion information ID is recognized based on the position
information of the identification information ID in the
medical image MI. In the embodiment, the processing
circuit 37 figures out that the identification information ID is
illustrated in a part of the liver illustrated in FIG. 3. Further,
the processing circuit 37 figures out the meaning of the
identification information ID with the solid circle recognized
(ST4).

[0056] In the example of FIG. 3, a solid circle is illustrated
in a part of the liver. The solid circle serves as the identi-
fication information ID indicating that a benign liver tumor
is suspected in the liver. Thus, the processing circuit 37
determines that “a benign liver tumor is suspected” from the
identification information 1D represented by the solid circle.
[0057] The processing circuit 37 searches the memory
circuit 38 for the corresponding diagnostic protocol infor-
mation PI based on the identification information ID (ST5).
Since the identification information ID indicates that a
“benign liver tumor” is suspected, the diagnostic protocol
information PI relating to a benign liver tumor is to be
retrieved. The memory circuit 38 stores the identification
information 1D and the diagnostic protocol information P1
in association with each other.

[0058] Then, it is determined that whether the diagnostic
protocol information PI relating to a benign liver tumor has
been retrieved from the memory circuit 38 (ST6). If the
diagnostic protocol information PI has not been retrieved
(NO in STe), the retrieval is waited for. If the diagnostic
protocol information PI has been retrieved (YES in ST6), the
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diagnostic protocol information PI is displayed on the dis-
play 34 (ST7). In the example of FIG. 3, the diagnostic
protocol information P is displayed at the left end of the
display screen 6. The diagnostic protocol information PI
may be controlled to be displayed on the sub monitor as
described above.

[0059] FIG. 4 is an explanatory diagram illustrating an
example of the diagnostic protocol information P indicating
the flow of examinations performed when a benign liver
tumor is suspected. That is, FIG. 4 illustrates the diagnostic
protocol information PI displayed at the left end of the
display screen 6. In FIG. 4, the flow of examinations to be
performed according to the diagnostic protocol information
PI to determine the disease state is illustrated from the top
to the bottom. By performing the examinations according to
the diagnostic protocol information P, information neces-
sary for determining the disease state can be acquired. In
addition, by performing the examinations indicated in order
in the diagnostic protocol information PI, all the required
examinations can be performed.

[0060] Incidentally, the title is not indicated in the diag-
nostic protocol information PI illustrated in FI1G. 4. The title
may be, for example, “benign liver tumor”. In this manner,
in a case, for example, where it is not preferable if the patient
can see the title, the title may not be displayed. Meanwhile,
when the diagnostic protocol information P1 includes title
information, naturally, the title can be displayed.

[0061] The examiner starts an examination process based
on the diagnostic protocol information PI displayed (ST8).
That is, the examiner performs examinations and processes
in order according to each item indicated in the diagnostic
protocol information PI. In the following, with reference to
FIG. 4 illustrating an example of the diagnostic protocol
information PI, the examinations performed to determine the
discase state when a benign liver tumor is suspected are
described in order.

[0062] First, a “B mode” examination is carried out. Next,
“distance measurement” is performed. The “distance mea-
surement” refers to a process of measuring the size and the
aspect ratio of a tumor. For example, in the case of a
malignant liver tumor, it is found that the measured value
indicates a slightly irregular shape.

[0063] When one examination is completed and the next
examination is started, the processing circuit 37 recognizes
the transition from one examination to the next examination
based on, for example, the diagnostic protocol information
PI. In this case, the processing circuit 37 displays the
completed examination on the display screen 6 in such a
manner as to clearly indicate the fact that the examination is
completed. For example, the display of the completed
examination may be highlighted, inactive, or changed in
color.

[0064] When one of the examinations and processes,
which need to be performed in order, is skipped, i.c., if the
processing circuit 37 determines that a selected examination
or a process is not the next one defined by the diagnostic
protocol information PT, for example, the notification
thereof may be provided by voice or the like. Further, for
example, the display of each examination may be provided
with a check box such that the examiner may check it each
time the examination is completed. In this case, the next
examination or process cannot be performed unless the
check box is checked. In addition, when all the processes are
completed, the notification thereof may be provided.
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[0065] Besides, it is cumbersome to perform each of the
examinations and processes according to the diagnostic
protocol information PI by operating the input circuit 35 of
the ultrasound diagnosis apparatus 1. In the embodiment, the
examinations to be performed are defined in order in the
diagnostic protocol information PT. Therefore, for example,
a setting may be made such that the operation to start and
end the examination and make a transition to the next
examination or process can be performed by only pressing
one button.

[0066] Upon completion of the “distance measurement”,
the process moves to “still image saving”. The “still image
saving” refers to a process of saving a still image displayed
on the display screen 6. The processing circuit 37 receives
an input operation from the examiner and stores the still
image displayed on the display screen 6 in, for example, the
memory circuit 38.

[0067] After the “still image saving” process, the exam-
iner further performs a “B mode (compression)” examina-
tion. The “B mode (compression)” examination refers to an
examination performed by pressing the probe against a
relevant portion. Since the benign liver tumor is soft, it is
crushed if the liver is compressed. Therefore, whether it is
a benign liver tumor or not can be determined by compress-
ing the liver while “B mode” imaging is being carried out.
Then, while the liver is being compressed, the “still image
saving” process is performed to store a still image of the
liver being compressed.

[0068] “Color mode” refers to a process of displaying the
ultrasound image Ul acquired by the ultrasound diagnosis
apparatus 1 in color. In the case of a benign liver tumor, the
blood vessel may not be formed in the tumor as well.
Therefore, when the ultrasound image of the liver is dis-
played in the “color mode”, the ultrasound image UI is
displayed with the color of the blood vessel. In other words,
by the process of displaying the image in the “color mode”,
whether there is a blood flow is displayed. Thus, it can be
determined whether the liver tumor is benign. Upon receipt
of an operation for selecting the “color mode” from the
examiner, the processing circuit 37 instructs the image
processing circuit 33 to generate an image to be displayed in
the “color mode”. The “color mode” image generated by the
image processing circuit 33 is displayed on the display
screen 6. Then, the aforementioned “still image saving”
process is performed again.

[0069] A case where a benign liver tumor is suspected has
been described above. In the following, a case where a
malignant liver tumor is suspected is described. FIG. 5 is an
example of images displayed on the display 34 when an
examination is performed to determine the disease state.
FIG. 5 illustrates an example of a screen in a case where a
malignant liver tumor is suspected. FIG. 6 is an explanatory
diagram illustrating an example of the diagnostic protocol
information PI indicating the flow of examinations pet-
formed when a malignant liver tumor is suspected.

[0070] As illustrated in FIG. 5, the identification informa-
tion 1D illustrated in the lesion present area E of the medical
image MI is also illustrated in the ultrasound image UT. In
the lesion present area E of both the images, the identifica-
tion information ID is indicated by a cross mark. The
identification information ID indicated by a cross mark
represents a case where a malignant liver tumor is suspected.
Basically, the operation of performing examinations and
processes is similar to that in a case where a benign liver
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tumor is suspected described with reference to FIG. 2 except
items of examinations and processes.

[0071] FIG. 6 illustrates the diagnostic protocol informa-
tion PI indicating the flow of examinations and processes
required when a malignant liver tumor is suspected. The
flow from “B mode” to “color mode” and “still image
saving” is basically the same as that in the case of a benign
liver tumor; however, different examinations and processes
are performed thereafter.

[0072] Incidentally, in this case, the “B mode (compres-
sion)” examination and the “still image saving” processes
are not performed. This is because a malignant liver tumor
is already suspected, and there is no need to examine the
softness of the liver tumor by compressing the liver to check
whether it is a benign liver tumor.

[0073] After the completion of the “color mode” process
and the “still image saving” process, a “contrast agent
mode” examination is performed. Since thin blood vessels
may pass through the malignant liver tumor, an examination
is performed by using a contrast agent to observe the blood
vessels.

[0074] After the contrast agent is injected into the patient,
the process of “moving image saving” related to three
phases of “arterial phase”, “portal vein phase (late vascular
phase)” and “late phase (substantial phase)” is performed.
The “moving image saving” refers to the process of storing
data of ultrasound images in the memory circuit 38 with the
lapse of time. This process is performed in response to an
operation for storing a moving image received by the
processing circuit 37. In addition, the “moving image sav-
ing” process may be triggered when the “moving image
saving” process is selected and ultrasound waves are trans-
mitted from the ultrasound probe 2 to the patient, or upon
recognizing the completion of injection of the contrast
agent. In any of these cases, whether it is a malignant liver
tumor or not is determined based on whether the contrast
agent appears in the moving image or how it appears.

[0075] The examinations and processes performed when a
malignant liver tumor is suspected end up by conducting a
“puncture mode (biopsy guide display)” examination and
“moving image saving (images captured during punctur-
ing)” process.

[0076] The operation of examinations and processes using
the diagnostic protocol information PI has been described by
taking a case where a benign liver tumor is suspected and a
case where a malignant liver tumor is suspected as
examples.

[0077] As described above, the examiner performs exami-
nations and processes in the order indicated in the diagnostic
protocol information PI. However, in the course of the
examinations and processes, the examiner may have doubts
as to the disease state indicated by the identification infor-
mation ID. The identification information 1D is attached to
the medical image MI acquired by the medical image
diagnosis apparatus 5 before the examinations and processes
are performed with the ultrasound diagnosis apparatus 1 at
the discretion of a doctor or the like who viewed the image
MI. Therefore, there may be a case where it is found that the
examinations and processes performed based on the identi-
fication information ID (the diagnostic protocol information
PI corresponding thereto) attached to the medical image MI
are not appropriate through the course of the examinations
and processes using the ultrasound diagnosis apparatus 1.
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[0078] 1In such a case, the examiner performs a change
process at any stage of the examinations and processes to
change the diagnostic protocol information PI such that
he/she can start examinations based on the diagnostic pro-
tocol information PI corresponding to the disease state that
he/she suspects.

[0079] Therefore, while the examinations and processes
based on the diagnostic protocol information PI are being
performed, the processing circuit 37 monitors whether to
receive a signal instructing to change the diagnostic protocol
information PI from the examiner through the input circuit
35 (ST9).

[0080] As a result, if an instruction to change the diag-
nostic protocol information PI is not received from the
examiner (NO in ST9) while the examinations and processes
are being performed based on the diagnostic protocol infor-
mation PI currently displayed on the display 34, the exami-
nations and processes based on the current diagnostic pro-
tocol information PI are continued.

[0081] The processing circuit 37 monitors whether all the
examinations and processes indicated in the diagnostic pro-
tocol information PI have been completed (ST10). If not
(NO in ST10), the processing circuit 37 continues monitor-
ing. If all the examinations are completed (YES in ST10),
the examination and the process using the ultrasound diag-
nosis apparatus 1 end (ST11). This enables the examiner to
acquire various information on the disease state. Thus, it is
possible to make a final determination on the disease state.
[0082] On the other hand, if the examiner has doubts as to
the presumed disease state in the course of the examinations
and processes based on the diagnostic protocol information
P1 displayed on the display 34, the correct disease state
cannot be determined with the examinations and processes
base on the current diagnostic protocol information PI.
Therefore, it is necessary to carry out examinations and
processes required to determine a new disease state sus-
pected by the examiner. Accordingly, the examiner changes
the current diagnostic protocol information PI to new one.
[0083] More specifically, for example, when the examiner
operates a menu button as a part of the input circuit 35, a
screen for the current examinations and processes is changed
to a screen for temporarily interrupting the examinations and
processes currently being performed to receive an operation
for selecting interruption from the examiner. Thereafter, a
screen for selecting new diagnostic protocol information PI
is displayed. For example, the processing circuit 37 deter-
mines that the diagnostic protocol information PI is to be
changed in response to the display of the screen for selecting
new diagnostic protocol information PI (YES in ST9).
[0084] The examiner selects new diagnostic protocol
information PT that is displayed on the screen for selecting
new diagnostic protocol information PI. For example, new
diagnostic protocol information PI is selected from a plu-
rality of pieces of diagnostic protocol information, and is
intended to be for examinations to determine the disease
state that the examiner suspects. The processing circuit 37
receives, from the input circuit 35, a signal indicating that
new diagnostic protocol information PI is selected (ST12).
[0085] When new diagnostic protocol information PI is
selected, the process returns to step ST5, and the corre-
sponding diagnostic protocol information PI is retrieved
from the memory circuit 38. The processing circuit 37
displays the new diagnostic protocol information P1 on the
display 34. The examiner performs examinations and pro-
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cesses based on the diagnostic protocol information PI
newly displayed. The examinations and processes are pet-
formed in the same manner as described above.

[0086] As described above, in the ultrasound diagnosis
apparatus and the medical image diagnosis support program
of the embodiment, diagnostic protocol information accord-
ing to the clinical practice guidelines is set in advance. When
an examination is performed to determine the disease state
of a patient, the diagnostic protocol information can be
displayed correspondingly to the disease state suspected
based on information held by a medical image. With the
ultrasound diagnosis apparatus and the medical image diag-
nosis support program of the embodiment, the examiner is
led to perform examinations based on the diagnostic proto-
col information as a guide. Thus, all the necessary exami-
nations can be performed.

[0087] Since the examiner conduct examinations accord-
ing to the diagnostic protocol information as a guide, the
experiences and methods of a plurality of examiners can be
standardized. Moreover, the omission of examination can be
prevented. As a result, more definite diagnosis can be
achieved. Further, information on the point of interest can be
relayed without omission among a plurality of medical
image diagnosis apparatuses used for definite diagnosis.

Second Embodiment

[0088] In the following, a second embodiment is
described. In the second embodiment, like reference numet-
als designate like elements as those described in the first
embodiment, and the same description is not repeated.

[0089] In the first embodiment, an ultrasound diagnosis
apparatus has been described as an example of an apparatus
for performing examinations and processes based on iden-
tification information attached to a medical image. In the
second embodiment, an example is described in which a
medical image diagnosis apparatus is used as an apparatus
for performing examinations and processes to determine a
disease state. In the following, an X-ray CT apparatus is
described as an example of the medical image diagnosis
apparatus.

[Configuration of Medical Image Diagnosis Apparatus]

[0090] FIG. 7 is a block diagram illustrating the overall
configuration of a medical image diagnosis apparatus A
according to the second embodiment. The medical image
diagnosis apparatus A includes a controller 7 configured to
control the medical image diagnosis apparatus A, a medical
image acquisition device 8 installed in, for example, an
examination room and configured to acquire internal infor-
mation of a patient M to be examined, and a bed 9 on which
the patient M is placed.

[0091] The controller 7 includes a medical image gener-
ating circuit 71, a display 72, an input circuit 73, a commu-
nication control circuit 74, a processing circuit 75, and a
memory circuit 76. The medical image generating circuit 71,
the display 72, the input circuit 73, the communication
control circuit 74, the processing circuit 75, and the memory
circuit 76 are connected via a bus B 1.

[0092] The medical image generating circuit 71 receives
data transmitted from DAS 84 (described later), and gener-
ates a medical image that represents the internal information
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of the patient M by using the data. The medical image
generated is transmitted to the processing circuit 75, for
example.

[0093] The display 72 displays various images such as
those generated by the medical image generating circuit 71
(hereinafter, referred to as “first medical image”), and opera-
tion screens (e.g., graphical user interface (GUI) configured
to receive various instructions from the operator) under the
control of the processing circuit 75. As the display 72, for
example, LCD, an organic EL display, or the like can be
used.

[0094] Incidentally, the display 72 of the embodiment may
include, in addition to a display as a main monitor, a sub
monitor provided separately from the main monitor. The sub
monitor is configured to display, for example, switches and
content that cannot be displayed on the main monitor
because of the display area of the main monitor, diagnostic
protocol information, or the like.

[0095] The input circuit 73 receives various input opera-
tions made by the operator to provide, for example, an
instruction to capture an image, display an image or switch
images, various settings, and the like. For example, GUI, an
input device such as buttons, a keyboard, a trackball, or the
like can be used as the input circuit 73.

[0096] The communication control circuit 74 enables the
medical image diagnosis apparatus A to communicate with
the other medical image diagnosis apparatus 5, an image
server, a work station, and the like via a communication
network N. Information and medical images exchanged
between the communication control circuit 74 and the
medical image diagnosis apparatus 5 via the communication
network N may be in conformity with any standards such as
DICOM.

[0097] The communication network N connects the medi-
cal image diagnosis apparatus A and the medical image
diagnosis apparatus 5, and enables them to exchange, for
example, medical image information. Examples of the com-
munication network N include LAN and the Internet.
[0098] The processing circuit 75 comprehensively con-
trols each part of the medical image diagnosis apparatus A.
For example, the processing circuit 75 aligns the first
medical image generated by the medical image generating
circuit 71 and a medical image generated by the medical
image diagnosis apparatus 5 (hereinafter referred to as
“second medical image”), and displays both the medical
images side by side on the display 72. The processing circuit
75 has a function of recognizing identification information
of the second medical image, a function of acquiring diag-
nostic protocol information corresponding to the identifica-
tion information and displaying it on the display, and a
function of performing an examination process based on the
diagnostic protocol information displayed.

[0099] Identification information ID is added to the second
medical image generated by the medical image diagnosis
apparatus 5 by a doctor or the like who viewed the second
medical image. The identification information ID refers to
information that can serve as a basis for determining the
disease state when an examination is performed with the
medical image diagnosis apparatus A. The second medical
image acquired by the medical image diagnosis apparatus A
from the medical image diagnosis apparatus 5 through the
communication control circuit 74 and displayed on the
display 72 is accompanied with the identification informa-
tion ID. The identification information 1D is reflected on the
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first medical image generated by the medical image gener-
ating circuit 71 in the medical image diagnosis apparatus A
after the alignment.

[0100] In the second embodiment, the processing circuit
75 of the medical image diagnosis apparatus A is configured
to perform various examinations and processes based on the
diagnostic protocol information PI; however, it is not so
limited. For example, a medical image diagnosis support
program may be used to implement the functions of the
processing circuit 75. In this case, the medical image diag-
nosis support program is loaded into the controller 7 of the
medical image diagnosis apparatus A and executed. Thereby,
the general-purpose processor of the medical image diag-
nosis apparatus A recognizes identification information,
displays the diagnostic protocol information, and performs
examinations and processes based on the diagnostic protocol
information through the functions defined by the medical
image diagnosis support program.

[0101] Besides, the medical image diagnosis support pro-
gram may be loaded into the processing circuit 75 of the
medical image diagnosis apparatus A and executed to
thereby implement the functions of the medical image
generating circuit 71 described above, and the other con-
figuration may be constituted by an independent circuit.

[0102] The memory circuit 76 is formed of, for example,
a semiconductor or a magnetic disk, and stores programs to
be executed by the processing circuit 75, data, identification
information, and the like. The memory circuit 76 also stores
diagnostic protocol information defined for each clinical
practice guideline in association with the identification
information.

[0103] The medical image diagnosis apparatus A is pro-
vided with the medical image acquisition device 8 controlled
by the controller 7. The medical image acquisition device 8
includes an X-ray tube (X-ray source) 81 as an X-ray
generator, a diaphragm 82, an X-ray detector 83 as an X-ray
detection device, a data acquisition system (DAS) 84, a
gantry (mount) 85, a high voltage power source 86, a
diaphragm drive device 87, a gantry drive device 88, and a
top board drive device 92.

[0104] The X-ray tube 81 generates X-rays by accelerating
electrons with a tube voltage supplied from the high-voltage
power source 86 and allowing them to collide with a metal
target, and irradiates the X-rays toward the X-ray detector
83. The X-rays irradiated by the X-ray tube 81 form fan
beam X-rays and cone beam X-rays.

[0105] The diaphragm 82 is driven by the diaphragm drive
device 87 to adjust the irradiation range of the X-rays
irradiated from the X-ray tube 81 in the slice direction. With
this, the irradiation range of the X-rays in the slice direction
can be changed to an arbitrary orientation.

[0106] The X-ray detector 83 detects X-rays irradiated
from the X-ray tube 81 and transmitted through the patient
M. The X-ray detector 83 may be, for example, a one-
dimensional array detector having an array of detection
elements arranged in the channel direction, i.e., one in the
column (slice) direction. Alternatively, the X-ray detector 83
may be a two-dimensional array detector having a matrix of
detection elements, i.e., a plurality of them in the channel
direction and the column direction.

[0107] The DAS 84 amplifies the signal of the transmis-
sion data detected by each of X-ray detection elements
constituting the X-ray detector 83, and converts it into a
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digital signal. The data output from the DAS 84 is sent to the
medical image generating circuit 71 of the controller 7.

[0108] The gantry 85 irradiates the patient M with X-rays
and detects X-rays having passed the patient M. Thus, the
gantry 85 has a tunnel-shaped opening 85« in the center
thereof to allow the patient M to enter and exit it. The gantry
85 holds the X-ray tube 81, the diaphragm 82, the X-ray
detector 83 and the DAS 84 in one.

[0109] The X-ray tube 81 and the X-ray detector 83 are
arranged in positions opposed to each other in the gantry 85.
The gantry 85 holds the X-ray tube 81, the diaphragm 82, the
X-ray detector 83 and the DAS 84 in one, and rotates around
the patient M in the center of rotation thereof to perform
photography.

[0110] Under the control of the controller 7, the high
voltage power source 86 supplies power required for the
X-ray irradiation of the X-ray tube 81 to the X-ray tube 81.

[0111] The diaphragm drive device 87 has a mechanism
for adjusting the irradiation range of X-rays in the slice
direction in the diaphragm 82. The diaphragm drive device
87 adjusts the irradiation range under the control of the
controller 7.

[0112] Under the control of the controller 7, the gantry
drive device 88 rotates the gantry 85 around the patient M
place on a top board 91 in the opening 85a of the gantry 85
while maintaining the positional relationship of the devices
held in the gantry 85.

[0113] The bed 9 includes the top board 91 and the top
board drive device 92. When the internal information of the
patient M is acquired using the medical image diagnosis
apparatus A, i.e., when images thereof are captured, the
patient M is directly in contact with the top board 91. When
being in direct contact with the top board 91, the patient M
need not necessarily lie thereon. The top board drive device
92 is located under the top board 91, and moves the top
board 91, on which the patient M is placed, up and down
along the height direction under the control of the controller
7 along with the progress of photography in the gantry 85.

[0114] In the medical image diagnosis apparatus A, when
the patient M is photographed, the top board drive device 92
may drive the top board 91 to enter or exit the gantry 85, or
the gantry 85 may be moved such that the top board 91 enter
and exit the gantry 85.

[Operation]

[0115] The internal configuration of the medical image
diagnosis apparatus A has been described above. In the
second embodiment, an examiner, i.e., a doctor, collects data
for determining the disease state using the medical image
diagnosis apparatus A and derives the final determination of
the disease state.

[0116] The medical image diagnosis apparatus A generates
the first medical image. The identification information 1D
indicated in the second medical image acquired by the
medical image diagnosis apparatus 5 is reflected on the first
medical image generated. The examiner performs examina-
tions and processes for the patient M according to the
diagnostic protocol information PI corresponding to the
identification information ID. The examinations and pro-
cesses based on the diagnostic protocol information PI are
performed in the same manner as described above in the first
embodiment by taking the ultrasound diagnosis apparatus 1
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as an example except that the medical image diagnosis
apparatus is used instead of the ultrasound diagnosis appa-
ratus 1.

[0117] As described above, in the medical image diagnosis
apparatus and the medical image diagnosis support program
of the embodiment, diagnostic protocol information accord-
ing to the clinical practice guidelines is set in advance. When
an examination is performed to determine the disease state
of a patient, the diagnostic protocol information can be
displayed correspondingly to the disease state suspected
based on information held by a medical image. With the
medical image diagnosis apparatus and the medical image
diagnosis support program of the embodiment, the examiner
is led to perform examinations based on the diagnostic
protocol information as a guide. Thus, all the necessary
examinations can be performed.

[0118] Since the examiner conduct examinations accord-
ing to the diagnostic protocol information as a guide, the
experiences and methods of a plurality of examiners can be
standardized. Moreover, the omission of examination can be
prevented. As a result, more definite diagnosis can be
achieved. Further, information on the point of interest can be
relayed without omission among a plurality of medical
image diagnosis apparatuses used for definite diagnosis.
[0119] Specific embodiments have been described by way
of example, and not by way of limitation. For example, in
the first and second embodiments described above, there is
one piece of identification information indicated in a medi-
cal image or an ultrasound image. However, the number of
pieces of identification information indicated in a medical
image or the like is not limited to one, and there may be a
plurality of pieces of identification information.

[0120] In this manner, when a plurality of pieces of
identification information are indicated in a medical image
or the like, diagnostic protocol information is displayed with
respect to each piece of the identification information. In this
case, for example, all pieces of the diagnostic protocol
information can be displayed in a list. Further, since the
examiner performs necessary examinations and processes in
order according to each diagnostic protocol information
displayed, for example, the pieces of the diagnostic protocol
information may be displayed in the order in which the
examiner conducts the examinations and processes.

[0121] In the embodiments described above, for example,
an ultrasound diagnosis apparatus and a medical image
diagnosis apparatus (X-ray CT apparatus) are cited as an
apparatus for performing examinations and processes to
determine a disease state; however, it is not so limited. For
example, MRI may be used as an apparatus for performing
examinations and processes to determine a disease state
based on identification information attached to a medical
image acquired by a medical image diagnosis apparatus
(X-ray CT apparatus).

[0122] The embodiments described above can be imple-
mented in various other forms, and are susceptible to several
modifications and variations (omission, substitution, addi-
tion, etc.), all coming within the scope of the claims which
follow

[0123] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inven-
tions. Indeed, the novel embodiments described herein may
be embodied in a variety of other forms; furthermore,
various omissions, substitutions and changes in the form of
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the embodiments described herein may be made without
departing from the spirit of the inventions. The accompa-
nying claims and their equivalents are intended to cover
such forms or modifications as would fall within the scope
and spirit of the inventions.

What is claimed is:

1. An ultrasound diagnosis apparatus, comprising pro-
cessing circuitry configured to:

transmit a drive signal for driving ultrasound transducers

of an ultrasound probe and receive a reflected signal,
generate an ultrasound image based on the reflected
signal; and

receive a medical image acquired by another medical

image diagnosis apparatus, and display the ultrasound
image and the medical image,

wherein the processing circuitry is further configured to

recognize identification information held by the medi-
cal image, and

display diagnostic protocol information corresponding
to the identification information.

2. The ultrasound diagnosis apparatus of claim 1, further
comptrising a memory circuit configured to store the diag-
nostic protocol information in association with the identifi-
cation information.

3. The ultrasound diagnosis apparatus of claim 1, wherein

the ultrasound probe includes a position sensor, and

the processing circuitry is further configured to align the

ultrasound image and the medical image based on
position information of the ultrasound probe received
from the position sensor.

4. The ultrasound diagnosis apparatus of claim 1, wherein
the identification information is formed of at least one of a
mark, a letter, a comment, and numerical information.

5. The ultrasound diagnosis apparatus of claim 1, wherein
the diagnostic protocol information is defined according to
clinical practice guidelines.
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6. A medical image diagnosis apparatus, comprising:

a bed including a top board on which a patient is placed;

an X-ray generator configured to generate X-rays to be

irradiated to the patient;

an X-ray detector configured to detect X-rays transmitted

through the patient; and

processing circuitry configured to:

generate a first medical image based on a detection
result obtained by the X-ray detector,

receive a second medical image acquired by another
medical image diagnosis apparatus, and display the
first medical image and the second medical image,

wherein the processing circuitry is further configured to

recognize identification information held by the second
medical image, and

display diagnostic protocol information corresponding
to the identification information.

7. A computer program product comprising a non-transi-
tory computer-usable medium having computer-readable
program codes that, when executed, cause a computer to:

recognize identification information held by a medical

image received from another medical image diagnosis
apparatus;

retrieve diagnostic protocol information corresponding to

the identification information; and

display the diagnostic protocol information.

8. The computer program product of claim 7, wherein the
program codes further cause, after start of a step for per-
forming an examination process, the medical image diag-
nosis apparatus to:

receive an instruction to change the diagnostic protocol

information;

receive designation of new diagnostic protocol informa-

tion selected; and

retrieve the new diagnostic protocol information, and start

the examination process.
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