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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an ultrasound
diagnostic apparatus according to the preamble of claim
1 and a method for controlling the ultrasound diagnostic
apparatus, and more particularly, to an ultrasound diag-
nostic apparatus that does not require an operation of a
user in a case in which an examination is interrupted.

2. Description of the Related Art

[0002] In the related art, an ultrasound diagnostic ap-
paratus using an ultrasound image has been put to prac-
tical use in the medical field. In general, in this type of
ultrasound diagnostic apparatus, an ultrasound probe
provided with an array transducer scans the body of a
patient with an ultrasound beam and receives ultrasound
echoes from the patient and the received signal is elec-
trically processed to generate an ultrasound image.
[0003] For example, a method which continuously ex-
amines a plurality of predetermined examination parts,
such as an extended focused assessment with sonog-
raphy for trauma (eFAST) examination, is performed in
a case in which the ultrasound diagnostic apparatus is
used to diagnose a patient. In a case in which the exam-
ination is interrupted during the continuous examination,
there is a concern that examination data including, for
example, an ultrasound image obtained by the examina-
tion will not be appropriately stored. For this reason,
JP5242023B discloses an ultrasound image diagnostic
apparatus that appropriately store examination data
even in a case in which an examination is interrupted.
In accordance with the preamble of claim 1, US
2013/163838 A1 discloses an ultrasound diagnostic ap-
paratus in which the examination situation determination
unit determines whether the examination has ended or
not. To this end, it is determined whether additional im-
ages are included in a selected workflow. In that case, a
user may indicate whether he wants to return to the work-
flow or not.

SUMMARY OF THE INVENTION

[0004] However, the user needs to operate the ultra-
sound image diagnostic apparatus to perform an inter-
ruption process in order to interrupt an examination using
the ultrasound image diagnostic apparatus disclosed in
JP5242023B and it takes a lot of time and effort to perform
the interruption process. In particular, in a case in which
a patient different from the patient who is being examined
needs to be urgently examined, it is difficult to appropri-
ately perform the interruption process.
[0005] The invention has been made in order to solve
the problems of the related art and an object of the in-

vention is to provide an ultrasound diagnostic apparatus
and a method for controlling the ultrasound diagnostic
apparatus that do not require an operation of a user in a
case in which an examination is interrupted.
[0006] According to the invention, there is provided an
ultrasound diagnostic apparatus comprising the features
of claim 1.
[0007] Preferably, the ultrasound diagnostic apparatus
further comprises an apparatus control unit that stores
the content of the examination in the memory unit so as
to be associated with the patient information, generates
examination data including at least one ultrasound image
generated from the imaging unit by continuously exam-
ining the plurality of examination parts, and stores the
generated examination data in the memory unit.
[0008] The ultrasound diagnostic apparatus may fur-
ther comprise a part determination unit that determines
the imaging part of the patient on the basis of the ultra-
sound image generated by the imaging unit. The exam-
ination situation determination unit may determine
whether the examination of all of the plurality of exami-
nation parts related to the content of the examination
associated with the patient information has ended on the
basis of a determination result of the part determination
unit.
[0009] The tag giving unit may give the examination
interruption tag to the examination data in a case in which
the examination situation determination unit determines
that the examination of all of the plurality of examination
parts related to the content of the examination associated
with the patient information has not ended and may give
the examination end tag to the examination data in a case
in which the examination situation determination unit de-
termines that the examination of all of the plurality of ex-
amination parts related to the content of the examination
associated with the patient information has ended. The
apparatus control unit may store the examination data,
to which the examination interruption tag has been given
by the tag giving unit, as examination interruption data
in the memory unit so as to be associated with the patient
information in a case in which the examination situation
determination unit determines that the examination of all
of the plurality of examination parts related to the content
of the examination associated with the patient informa-
tion has not ended and may store the examination data,
to which the examination end tag has been given by the
tag giving unit, as examination end data in the memory
unit so as to be associated with the patient information
in a case in which the examination situation determina-
tion unit determines that the examination of all of the plu-
rality of examination parts related to the content of the
examination associated with the patient information has
ended.
[0010] The ultrasound diagnostic apparatus may fur-
ther comprise an examination resumption determination
unit that determines whether the examination interruption
data associated with the new patient information has
been stored in the memory unit, determines whether to
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resume the interrupted continuous examination in a case
in which it is determined that the examination interruption
data associated with the new patient information has
been stored in the memory unit, and determines to start
a new continuous examination in a case in which the
interrupted continuous examination is not resumed.
[0011] The tag giving unit may give the examination
end tag to the examination interruption data associated
with the new patient information in a case in which the
examination resumption determination unit determines
to start the new continuous examination, and the appa-
ratus control unit may store the examination interruption
data, to which the examination end tag has been given
by the tag giving unit, as the examination end data in the
memory unit.
[0012] The examination resumption determination unit
may determine to resume the interrupted continuous ex-
amination in a case in which an examination interruption
period from a time when the tag giving unit gives the
examination interruption tag to the new patient informa-
tion to a time when the new patient information is input
to the input unit again is less than a preset threshold
value and may determine to start a new continuous ex-
amination in a case in which the examination interruption
period is equal to or greater than the preset threshold
value.
[0013] The apparatus control unit may store the exam-
ination data, from which the ultrasound image that is not
suitable for diagnosis has been removed, in the memory
unit according to a determination result of the examina-
tion situation determination unit.
[0014] According to the invention, there is provided a
method for controlling an ultrasound diagnostic appara-
tus. The method comprises: a step of transmitting and
receiving an ultrasound beam to and from a patient using
an ultrasound probe and converting a received signal
output from the ultrasound probe into an image to gen-
erate an ultrasound image of an imaging part of the pa-
tient; a step of allowing a user to input patient information
including information for specifying a patient; a step of
storing content of an examination for continuously exam-
ining a plurality of examination parts of the patient so as
to be associated with the patient information; a step of,
in a case in which new patient information is input during
the continuous examination, determining whether the ex-
amination of all of the plurality of examination parts re-
lated to the content of the examination associated with
the patient information has ended; and a step of giving
an examination interruption tag indicating that an exam-
ination has been interrupted to the patient information in
a case in which it is determined that the examination of
all of the plurality of examination parts related to the con-
tent of the examination associated with the patient infor-
mation has not ended and giving an examination end tag
indicating that an examination has ended to the patient
information in a case in which it is determined that the
examination of all of the plurality of examination parts
related to the content of the examination associated with

the patient information has ended.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 is a block diagram illustrating the configuration
of an ultrasound diagnostic apparatus according to
Embodiment 1 of the invention.
Fig. 2 is a block diagram illustrating the internal con-
figuration of a receiving unit.
Fig. 3 is a block diagram illustrating the internal con-
figuration of a B-mode processing unit.
Fig. 4 is a flowchart illustrating the operation of Em-
bodiment 1.
Fig. 5 is a diagram illustrating a dialogue displayed
in Embodiment 1.
Fig. 6 is a flowchart illustrating an interruption proc-
ess according to Embodiment 1.
Fig. 7 is a flowchart illustrating an end process ac-
cording to Embodiment 1.
Fig. 8 is a diagram illustrating a dialogue displayed
in a modification example of Embodiment 1.
Fig. 9 is a block diagram illustrating the configuration
of Embodiment 2.
Fig. 10 is a flowchart illustrating an interruption proc-
ess according to Embodiment 2.
Fig. 11 is a flowchart illustrating an interruption proc-
ess according to Embodiment 3.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0016] Hereinafter, embodiments of the invention will
be described with reference to the accompanying draw-
ings.

Embodiment 1

[0017] Fig. 1 illustrates the configuration of an ultra-
sound diagnostic apparatus according to Embodiment 1
of the invention. The ultrasound diagnostic apparatus in-
cludes an ultrasound probe 1 provided with an array
transducer 1A. An image generation unit 3 is connected
to the ultrasound probe 1 through a transmitting/receiving
unit 2 and a display unit 5 is connected to the image
generation unit 3 through a display control unit 4.
[0018] The transmitting/receiving unit 2 includes a
transmitting unit 6 and a receiving unit 7 that are con-
nected to the array transducer 1A of the ultrasound probe
1 and a transmission/reception control unit 8 that is con-
nected to the transmitting unit 6 and the receiving unit 7.
The image generation unit 3 includes a brightness-mode
(B-mode) processing unit 9 that is connected to the re-
ceiving unit 7 of the transmitting/receiving unit 2 and a
digital scan converter (DSC) 10 that is connected to the
B-mode processing unit 9. The display control unit 4 is
connected to the DSC 10.
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[0019] Apart determination unit 11 and an apparatus
control unit 12 are connected to the DSC 10 of the image
generation unit 3.
[0020] The apparatus control unit 12 is connected to
the transmission/reception control unit 8 of the transmit-
ting/receiving unit 2, the B-mode processing unit 9 of the
image generation unit 3, the display control unit 4, and
the part determination unit 11. In addition, an examination
situation determination unit 13 is connected to the appa-
ratus control unit 12. A tag giving unit 14 is connected to
the examination situation determination unit 13 and the
apparatus control unit 12. Furthermore, a memory unit
15, an input unit 16, and a storage unit 17 are connected
to the apparatus control unit 12.
[0021] The array transducer 1A of the ultrasound probe
1 includes a plurality of ultrasound transducers that are
one-dimensionally or two-dimensionally arranged. Each
of the ultrasound transducers transmits ultrasonic waves
in response to a driving signal supplied from the trans-
mitting unit 6. In addition, each of the ultrasound trans-
ducers receives ultrasound echoes from a patient and
outputs a received signal. Each ultrasound transducer
is, for example, a transducer in which electrodes are
formed at both ends of a piezoelectric body made of pi-
ezoelectric ceramic typified by lead zirconate titanate
(PZT), a polymer piezoelectric element typified by poly-
vinylidene difluoride (PVDF), or a piezoelectric crystal
typified by lead magnesium niobate-lead titanate (PMN-
PT).
[0022] In a case in which a pulsed voltage or a contin-
uous-wave voltage is applied to the electrodes of the
transducer, the piezoelectric body is expanded and con-
tracted and pulsed or continuous ultrasonic waves are
generated from each transducer. The ultrasonic waves
are combined to form an ultrasound beam. In addition,
each transducer receives propagated ultrasonic waves,
is expanded and contracted, and generates an electric
signal. The electric signal is output as a received ultra-
sound signal.
[0023] The transmitting/receiving unit 2 transmits and
receives an ultrasound beam and the image generation
unit 3 generates a B-mode image signal. Therefore, the
transmitting/receiving unit 2 and the image generation
unit 3 form an imaging unit. The transmitting unit 6 of the
transmitting/receiving unit 2 includes, for example, a plu-
rality of pulse generators, adjusts the amount of delay of
each driving signal such that the ultrasonic waves trans-
mitted from a plurality of ultrasound transducers in the
array transducer 1A form an ultrasound beam, on the
basis of a transmission delay pattern selected according
to a control signal from the transmission/reception control
unit 8, and supplies the driving signals to the plurality of
ultrasound transducers.
[0024] As illustrated in Fig. 2, the receiving unit 7 has
a configuration in which an amplification unit 18 and an
analogue/digital (A/D) conversion unit 19 are sequential-
ly connected in series. The receiving unit 7 amplifies the
received signals transmitted from each ultrasound trans-

ducer of the array transducer 1A with the amplification
unit 18 and performs A/D conversion for the received
signals with the A/D conversion unit 19 to generate digital
received data.
[0025] The transmission/reception control unit 8 con-
trols the transmitting unit 6 and the receiving unit 7 on
the basis of various control signals transmitted from the
apparatus control unit 12 such that the transmission of
an ultrasound pulse to the patient and the reception of
an ultrasound echo from the patient are repeated at a
pulse repetition frequency (PRF) interval.
[0026] The B-mode processing unit 9 of the image gen-
eration unit 3 has a configuration in which a beam former
20 and a signal processing unit 21 are sequentially con-
nected in series, as illustrated in Fig. 3. The beam former
20 applies a delay to each received data item output from
the receiving unit 7 of the transmitting/receiving unit 2
according to a sound speed or a sound speed distribution
set on the basis of a reception delay pattern selected
according to a control signal from the apparatus control
unit 12 and adds the received data to perform a reception
focusing process. A sound ray signal in which the focus
of an ultrasound echo subjected to phasing addition is
narrowed is generated by the reception focusing process.
[0027] The signal processing unit 21 corrects the at-
tenuation of the sound ray signal generated by the beam
former 20 depending on the vibration of the reflection
position of ultrasonic waves and then performs an enve-
lope detection process. In addition, the signal processing
unit 21 performs various types of necessary image
processing including a gradation process to generate a
B-mode image signal which is tomographic image infor-
mation related to the tissues of the patient.
[0028] The DSC 10 of the image generation unit 3 con-
verts the B-mode image signal generated by the signal
processing unit 21 into an image signal based on a gen-
eral television signal scanning system (raster conver-
sion).
[0029] The display control unit 4 displays a B-mode
image on the display unit 5 on the basis of the B-mode
image signal generated by the image generation unit 3.
[0030] The display unit 5 includes a display device,
such as a liquid crystal display (LCD), and displays the
B-mode image under the control of the display control
unit 4.
[0031] The part determination unit 11 determines an
imaging part of the patient on the basis of the B-mode
image signal generated by the image generation unit 3.
[0032] Here, data including at least one B-mode image
signal obtained by examining an examination part of the
patient, the determination result of an imaging part of the
patient by the part determination unit 11, and various
kinds of information obtained by examination is defined
as examination data. In addition, the examination data
is configured such that a plurality of ultrasound images
can be sequentially displayed and viewed as a motion
picture.
[0033] In a case in which a continuous examination for
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continuously examining a plurality of predetermined ex-
amination parts in a predetermined order is performed,
the plurality of examination parts and the examination
order are defined as the content of the examination.
[0034] The memory unit 15 stores the content of vari-
ous types of continuous examinations typified by an
eFAST examination that continuously examines the ex-
amination parts in the order of, for example, the right
abdomen, the left abdomen, the bladder, the heart, the
right lung, and the left lung in advance. In addition, the
memory unit 15 stores examination data obtained by ex-
amining the patient.
[0035] The memory unit 15 can be formed by a record-
ing medium, such as a hard disk, a flexible disk, a mag-
neto-optical disk (MO), a magnetic tape (MT), a random
access memory (RAM), a compact disk read only mem-
ory (CD-ROM), a digital versatile disk read only memory
(DVD-ROM), a secure digital card (SD card), a compact
flash card (CF card), or a universal serial bus memory
(USB memory). It is preferable that the memory unit 15
is formed by a server so as to store the examination data
through a network. In this case, for example, the memory
unit 15 can exchange the examination data with remote
hospitals.
[0036] The storage unit 17 stores, for example, an op-
eration program and can have the same configuration as
the memory unit 15.
[0037] The input unit 16 is used by a user to perform
an input operation and may include, for example, a key-
board, a mouse, a trackball, and a touch panel.
[0038] Here, identification symbols including informa-
tion for specifying the patient, such as the name, sex,
blood type, birth date, and phone number of the patient,
are defined as patient information (patient specification
information). An example of the patient information (pa-
tient specification information) is a patient identification
(ID) number. The patient information (patient specifica-
tion information) is input to the input unit 16 by an input
operation of the user.
[0039] In a case in which the patient information (pa-
tient specification information) is input to the input unit
16, the apparatus control unit 12 associates the patient
information (patient specification information) with the
content of the examination for continuously examining a
plurality of examination parts, such as the eFAST exam-
ination, stored in the memory unit 15 in advance. Then,
the memory unit 15 stores the content of the examination
associated with the patient information (patient specifi-
cation information).
[0040] In addition, in a case in which new patient infor-
mation (patient specification information) different from
the patient information (patient specification information)
of the patient who is currently being examined is input to
the input unit 16, the apparatus control unit 12 outputs
the new patient information (patient specification infor-
mation) to the examination situation determination unit
13.
[0041] The apparatus control unit 12 generates exam-

ination data and stores the examination data in the mem-
ory unit 15.
[0042] In addition, the apparatus control unit 12 con-
trols the transmission/reception control unit 8, the B-
mode processing unit 9, the DSC 10, the display control
unit 4, the part determination unit 11, the examination
situation determination unit 13, and the tag giving unit 14
on the basis of commands input to the input unit 16 by
the user.
[0043] In a case in which new patient information (pa-
tient specification information) different from the patient
information (patient specification information) of the pa-
tient who is currently being examined is input to the input
unit 16, the examination situation determination unit 13
reads the content of the examination associated with the
patient information (patient specification information)
from the memory unit 15 and automatically determines
whether the examination of all of the examination parts
related to the content of the examination associated with
the patient information (patient specification information)
has ended.
[0044] For example, in a case in which an eFAST ex-
amination for examining the right abdomen, the left ab-
domen, the bladder, the heart, the left lung, and the right
lung is performed, the patient information (patient spec-
ification information) is associated with the content of the
eFAST examination. Then, the examination situation de-
termination unit 13 determines whether the examination
of all of the examination parts has ended. Specifically,
the examination situation determination unit 13 reads the
examination data stored in the memory unit 15. In a case
in which the read examination data includes the deter-
mination result of the part determination unit 11 indicating
that all of the examination parts related to the content of
the eFAST examination have been determined to be the
imaging parts of the patient, the examination situation
determination unit 13 determines that the examination of
all of the examination parts related to the content of the
eFAST examination has ended.
[0045] In a case in which the examination situation de-
termination unit 13 determines that the examination of
all of the plurality of examination parts related to the con-
tent of the examination associated with the patient infor-
mation (patient specification information) has not ended,
that is, the current examination has been interrupted, the
tag giving unit 14 gives an examination interruption tag
indicating that the examination has been interrupted to
the patient information (patient specification information).
In addition, the tag giving unit 14 gives the examination
interruption tag to the examination data stored in the
memory unit 15. The apparatus control unit 12 stores the
examination data, to which the examination interruption
tag has been given, as examination interruption data in
the memory unit 15 so as to be associated with the patient
information (patient specification information) to which
the examination interruption tag has been given.
[0046] In addition, in a case in which the examination
situation determination unit 13 determines that the ex-
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amination of all of the plurality of examination parts re-
lated to the content of the examination associated with
the patient information (patient specification information)
has ended, that is, the current examination has ended,
the tag giving unit 14 gives an examination end tag indi-
cating that the examination has ended to the patient in-
formation (patient specification information). In addition,
the tag giving unit 14 gives the examination end tag to
the examination data stored in the memory unit 15. The
apparatus control unit 12 stores the examination data, to
which the examination end tag has been given, as ex-
amination end data in the memory unit 15 so as to be
associated with the patient information (patient specifi-
cation information) to which the examination end tag has
been given.
[0047] The image generation unit 3, the display control
unit 4, the transmission/reception control unit 8 of the
transmitting/receiving unit 2, the part determination unit
11, the apparatus control unit 12, the examination situa-
tion determination unit 13, and the tag giving unit 14 are
formed by a central processing unit (CPU) and an oper-
ation program that causes the CPU to perform various
processes. However, these units may be formed by dig-
ital circuits. In addition, some or all of the image gener-
ation unit 3, the display control unit 4, the transmission/re-
ception control unit 8 of the transmitting/receiving unit 2,
the part determination unit 11, the apparatus control unit
12, the examination situation determination unit 13, and
the tag giving unit 14 may be integrated into one CPU.
[0048] Next, the operation of Embodiment 1 will be de-
scribed with reference to a flowchart illustrated in Fig. 4.
[0049] First, in Step S1, the user operates the input
unit 16 to input the patient information (patient specifica-
tion information) of the patient to be examined to the input
unit 16. Here, the memory unit 15 stores the content of
various types of continuous examinations typified by the
eFAST examination that continuously examines, for ex-
ample, the right abdomen, the left abdomen, the bladder,
the heart, the right lung, and the left lung in this order in
advance. In addition, the user operates the input unit 16
to select the type of continuous examination to be per-
formed on the patient corresponding to the input patient
information (patient specification information), for exam-
ple, the eFAST examination. Then, the apparatus control
unit 12 associates the content of the eFAST examination
with the patient information (patient specification infor-
mation) input to the input unit 16 and the memory unit 15
stores the content of the eFAST examination associated
with the patient information (patient specification infor-
mation).
[0050] In Step S2, the transmitting/receiving unit 2 per-
forms the transmission and reception of ultrasound
beams and scanning, using the plurality of ultrasound
transducers in the array transducer 1A of the ultrasound
probe 1. Each ultrasound transducer which has received
ultrasound echoes from the patient outputs a received
signal to the receiving unit 7. The receiving unit 7 per-
forms amplification and A/D conversion for the received

signal to generate received data.
[0051] In, Step S3, the received data is input to the
image generation unit 3. The B-mode processing unit 9
performs the reception focusing process for the received
data and the DSC 10 converts the received data into a
signal to generate a B-mode image signal. The B-mode
image signal is output from the image generation unit 3
to the display control unit 4 and a B-mode image is dis-
played on the display unit 5.
[0052] The B-mode image signal output from the DSC
10 of the image generation unit 3 is input to the part de-
termination unit 11. In Step S4, the part determination
unit 11 determines an imaging part of the patient. For
example, in a case in which the right abdomen that is
examined at the beginning of the eFAST examination is
examined, a captured image of the right abdomen is in-
cluded in the B-mode image signal and the part determi-
nation unit 11 determines that the imaging part of the
patient is the right abdomen.
[0053] A known matching technique can be used to
determine the imaging part of the patient on the basis of
the B-mode image signal. In addition to the matching
technique, for example, machine learning or a general
image recognition method may be used to calculate sim-
ilarity and the imaging part may be determined on the
basis of the calculated similarity.
[0054] Here, the apparatus control unit 12 generates
examination data including the B-mode image signal of
the right abdomen output from the DSC 10 of the image
generation unit 3, the determination result of the part de-
termination unit 11 indicating that the imaging part of the
patient is the right abdomen, and various kinds of infor-
mation obtained by the examination. The B-mode image
of the right abdomen is associated with the determination
result of the part determination unit 11. In a case in which
the user diagnoses the patient with the B-mode image,
the user can refer to the determination result indicating
that the imaging part of the patient is the right abdomen.
[0055] Then, the apparatus control unit 12 stores the
examination data in the memory unit 15.
[0056] Then, in Steps S5 and S6, the B-mode image
signal of the right abdomen is generated and the B-mode
image of the right abdomen is displayed on the display
unit 5. In addition, the B-mode image signal is added to
the examination data. Then, in Step S7, it is determined
whether new patient information (patient specification in-
formation) different from the patient information (patient
specification information) of the patient who is currently
being examined has been input to the input unit 16. In a
case in which it is determined that the new patient infor-
mation (patient specification information) has not been
input to the input unit 16, it is determined whether the
examination of the examination part that is being exam-
ined, that is, the right abdomen has ended in Step S8.
[0057] The user may operate the input unit 16 to de-
termine whether the examination of the part that is being
examined has ended. Alternatively, it may be automati-
cally determined that the imaging part of the B-mode im-
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age signal has been changed from, for example, the right
abdomen to the left abdomen and it may be determined
whether the examination of the part that is being exam-
ined has ended. Specifically, in general, in a case in which
the imaging part is changed, the probe is separated from
the surface of the body and emits ultrasonic waves to the
air. Therefore, it is possible to determine whether the
imaging part has been changed by detecting the aerial
emission state (a state in which a reflected signal is not
obtained).
[0058] Until it is determined in Step S7 that new patient
information (patient specification information) has been
input to the input unit 16 or it is determined in Step S8
that the examination of the right abdomen that is being
examined has ended, Steps S5 to S8 are repeated and
the right abdomen is continuously diagnosed. In this way,
various kinds of information including, for example, the
B-mode image signal of the right abdomen and the diag-
nosis results of the user obtained by the examination are
accumulated as the examination data.
[0059] In a case in which it is determined in Step S8
that the examination of the right abdomen that is being
examined has ended, the examination result is reflected
in a dialogue D illustrated in Fig. 5. The dialogue D shows
the situation of the continuous examination that is cur-
rently being performed and includes a text box T for in-
putting the patient information (patient specification in-
formation) and a plurality of situation display portions L
indicating whether the examination of each examination
part related to the continuous examination that is current-
ly being performed has ended. In a case in which the
corresponding examination parts have not been exam-
ined, "unexamined" is displayed in the plurality of situa-
tion display portions L. In a case in which the correspond-
ing examination parts have been examined, ultrasound
images corresponding to the examination parts are dis-
played in the plurality of situation display portions L.
[0060] The patient corresponding to the patient infor-
mation (patient specification information) is specified by
the patient information (patient specification information)
input to the text box T and the examination situation of
the patient are displayed in the dialogue D. As described
above, the examination result indicating that the exami-
nation of the right abdomen has ended is reflected in the
dialogue D in such a way that an ultrasound image of the
right abdomen is displayed in the situation display portion
L corresponding to the right abdomen.
[0061] In addition, the user can operate the input unit
16 such that the dialogue D and the B-mode image are
displayed on the display unit 5. The user can operate the
input unit 16 such that only the dialogue D or only the B-
mode image is displayed on the display unit 5.
[0062] Then, in Step S9, it is determined whether the
examination of all of the examination parts related to the
content of the eFAST examination associated with the
patient information (patient specification information) in-
put to the input unit 16 has ended.
[0063] In a case in which it is determined in Step S9

that the examination of all of the examination parts related
to the content of the eFAST examination associated with
the patient information (patient specification information)
input to the input unit 16 has not ended, the process re-
turns to Step S2. For example, in a case in which the left
abdomen is examined after the examination of the right
abdomen ends, it is determined that the examination of
all of the examination parts related to the content of the
eFAST examination associated with the patient informa-
tion (patient specification information) has not ended and
the process returns to Step S2.
[0064] In Steps S2 and S3, a B-mode image signal of
the left abdomen is generated. Then, in Step S4, the part
determination unit 11 determines that the left abdomen
captured in the B-mode image signal output from the DSC
10 of the image generation unit 3 is the imaging part of
the patient. In Steps S5 and S6, a B-mode image signal
of the left abdomen is generated. Then, the B-mode im-
age signal of the left abdomen and the determination
result indicating that the imaging part of the patient is the
left abdomen are added to the examination data.
[0065] In this way, Steps S2 to S9 are repeated and
the examination of a plurality of examination parts related
to the content of the eFAST examination associated with
the patient information (patient specification information)
ends sequentially. The ultrasound images corresponding
to each examination part are displayed in the plurality of
situation display portions L of the dialogue D illustrated
in Fig. 5.
[0066] In a case in which the ultrasound images are
displayed in all of the situation display portions L, the
user determines whether to end the examination in Step
S9. Specifically, an icon for performing an end process
is displayed in a blank B of the dialogue D. In a case in
which the user selects the icon through the input unit 16,
the examination is determined to end and the determi-
nation result is output from the apparatus control unit 12
to the tag giving unit 14. Then, in Step S11, the end proc-
ess is performed. The end process is performed through
a process in Steps S31 and S32 of the flowchart illustrat-
ed in Fig. 7.
[0067] In Step S31, first, the tag giving unit 14 that has
received the determination result from the apparatus con-
trol unit 12 gives the examination end tag indicating that
the examination has ended to the patient information (pa-
tient specification information). Then, the tag giving unit
14 gives the examination end tag to the examination data
stored in the memory unit 15. Then, in Step S32, the
apparatus control unit 12 stores the examination data, to
which the examination end tag has been given, as the
examination end data in the memory unit 15 so as to be
associated with the patient information (patient specifi-
cation information) to which the examination interruption
tag has been given. In this way, the eFAST examination
of the patient corresponding to the patient information
(patient specification information) input to the input unit
16 ends.
[0068] On the other hand, in a case in which it is de-
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termined in Step S7 that new patient information (patient
specification information) different from the patient infor-
mation (patient specification information) of the patient
who is currently being examined has been input to the
text box T of the dialogue D illustrated in Fig. 5 through
the input unit 16, an interruption process is performed in
Step S10. The interruption process is performed through
a process from Step S21 to Step S24 in a flowchart illus-
trated in Fig. 6.
[0069] First, in Step S21, it is automatically determined
whether the examination of all of the examination parts
related to the content of the eFAST examination associ-
ated with the patient information (patient specification in-
formation) of the patient who is currently being examined
has ended. Specifically, the examination situation deter-
mination unit 13 reads the examination data stored in the
memory unit 15 and determines whether the examination
of all of the examination parts related to the content of
the eFAST examination associated with the patient in-
formation (patient specification information) has ended
on the basis of the determination result of the part deter-
mination unit 11 included in the read examination data.
[0070] In a case in which it is determined in Step S21
that the examination of all of the examination parts related
to the content of the eFAST examination associated with
the patient information (patient specification information)
has not ended, the process proceeds to Step S22. For
example, in a case in which the examination of only the
right abdomen has ended, only the determination result
indicating that the imaging part of the patient is the right
abdomen is included in the read examination data. The
examination situation determination unit 13 determines
that the examination of all of the examination parts related
to the content of the eFAST examination associated with
the patient information (patient specification information)
of the patient who is currently being examined has not
ended, that is, the eFAST examination has been inter-
rupted, on the basis of the determination result, and out-
puts the determination result to the tag giving unit 14.
[0071] Then, in Step S22, first, the tag giving unit 14
that has received the determination result from the ex-
amination situation determination unit 13 gives the ex-
amination interruption tag indicating that the examination
has been interrupted to the patient information (patient
specification information) of the patient who is currently
being examined. Then, the tag giving unit 14 gives the
examination interruption tag to the examination data
stored in the memory unit 15.
[0072] Then, in Step S24, the apparatus control unit
12 stores the examination data, to which the examination
interruption tag has been given, as the examination in-
terruption data in the memory unit 15 so as to be asso-
ciated with the patient information (patient specification
information) to which the examination interruption tag has
been given.
[0073] On the other hand, in Step S21, in a case in
which the examination data read from the memory unit
15 by the examination situation determination unit 13 in-

cludes the determination result of the part determination
unit 11 indicating that all of the examination parts related
to the content of the eFAST examination are the imaging
parts of the patient, the examination situation determina-
tion unit 13 determines that the examination of all of the
examination parts related to the content of the eFAST
examination associated with the patient information (pa-
tient specification information) of the patient who is cur-
rently being examined has ended and outputs the deter-
mination result to the tag giving unit 14.
[0074] Then, in Step S23, first, the tag giving unit 14
that has received the determination result from the ex-
amination situation determination unit 13 gives the ex-
amination end tag to the patient information (patient
specification information) of the patient who is currently
being examined. Then, the tag giving unit 14 gives the
examination end tag to the examination data stored in
the memory unit 15.
[0075] Then, in Step S24, the apparatus control unit
12 stores the examination data, to which the examination
end tag has been given, as examination end data in the
memory unit 15 so as to be associated with the patient
information (patient specification information) to which
the examination end tag has been given.
[0076] As such, in a case in which new patient infor-
mation (patient specification information) different from
the patient information (patient specification information)
of the patient who is currently being examined is input to
the input unit 16, it is determined whether the examination
has been interrupted and the examination interruption
data or the examination end data is automatically stored
in the memory unit 15. Therefore, the user does not need
to operate the input unit 16 in order to interrupt the ex-
amination. In addition, for example, in a case in which a
patient different from the patient who is currently being
examined is transported and the transported patient
needs to be urgently examined, it is possible to appro-
priately store the examination data of the patient who has
been examined so far.
[0077] In a case in which the examination data of the
patient who has been examined so far is stored in the
memory unit 15 in Step S24, the process returns to Step
S2 in the flowchart illustrated in Fig. 4 and a new exam-
ination of the patient corresponding to the new patient
information (patient specification information) starts.
[0078] For example, in a case in which the eFAST ex-
amination is performed on a new patient corresponding
to new patient information (patient specification informa-
tion), Steps S2 to S9 are repeated and the examination
of a plurality of examination parts related to the content
of the eFAST examination associated with the new pa-
tient information (patient specification information) ends
sequentially. The ultrasound images corresponding to
each examination part are displayed in the plurality of
situation display portions L of the dialogue D illustrated
in Fig. 5.
[0079] In a case in which the ultrasound images are
displayed in all of the situation display portions L, an icon
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for performing the end process is displayed in the blank
B of the dialogue D in Step S9. In a case in which the
user selects the icon through the input unit 16, the end
process is performed in Step S11.
[0080] In Step S31 of the flowchart illustrated in Fig. 7,
first, the tag giving unit 14 gives the examination end tag
to the new patient information (patient specification in-
formation). Then, the tag giving unit 14 gives the exam-
ination end tag to the examination data stored in the
memory unit 15. Then, in Step S32, the apparatus control
unit 12 stores the examination data, to which the exam-
ination end tag has been given, as the examination end
data in the memory unit 15. In this way, the eFAST ex-
amination of the patient corresponding to the new patient
information (patient specification information) input to the
input unit 16 ends.
[0081] As described above, the dialogue D illustrated
in Fig. 5 includes the text box T and the plurality of ex-
amination situation display portions L. However, as illus-
trated in Fig. 8, the dialogue D may be configured such
that a schema image S illustrating each examination part
of the patient is added. The configuration in which the
schema image S is added to the dialogue D makes it
possible for the user to easily check, for example, the
position of each examination part related to the content
of the eFAST examination.
[0082] In addition, since the examination data is con-
figured such that a plurality of ultrasound images accu-
mulated by the examination are sequentially displayed
and viewed as a motion picture, capacity is likely to in-
crease. In some cases, the examination data includes a
B-mode image that is not suitable for diagnosis, such as
a B-mode image that is all black due to inappropriate
contact between the ultrasound probe 1 and the patient,
a B-mode image that is all white, or a B-mode image that
includes a large amount of noise. It takes a lot of time
and effort for the user to remove the B-mode image that
is not suitable for diagnosis with the input unit 16.
[0083] For this reason, the apparatus control unit 12
can be configured so as to automatically remove the B-
mode image that is not suitable for diagnosis from the
examination data using, for example, the above-men-
tioned known matching technique. With this configura-
tion, the apparatus control unit 12 automatically removes
the B-mode image that is not suitable for diagnosis from
the examination data before the tag giving unit 14 gives
the examination interruption tag or the examination end
tag to the examination data.
[0084] As such, since the apparatus control unit 12 au-
tomatically removes the B-mode image that is not suita-
ble for diagnosis from the examination data, it is possible
to easily prevent an increase in the capacity of the ex-
amination data stored in the memory unit 15.

Embodiment 2

[0085] In Embodiment 1, in a case in which new patient
information (patient specification information) different

from the patient information (patient specification infor-
mation) of the patient who is currently being examined
is input to the input unit 16, the interruption process is
performed and then a new examination of a patient cor-
responding to the new patient information (patient spec-
ification information) starts. However, the invention is not
limited thereto. In Embodiment 2, in a case in which the
examination of the patient corresponding to the new pa-
tient information (patient specification information) was
interrupted in the past, it is possible to resume the inter-
rupted examination.
[0086] Fig. 9 illustrates the configuration of an ultra-
sound diagnostic apparatus according to Embodiment 2.
The ultrasound diagnostic apparatus according to Em-
bodiment 2 has the same configuration as the ultrasound
diagnostic apparatus according to Embodiment 1 illus-
trated in Fig. 1 except that it further includes an exami-
nation resumption determination unit 31. The examina-
tion resumption determination unit 31 is connected to the
apparatus control unit 12, the examination situation de-
termination unit 13, and the tag giving unit 14.
[0087] Next, an interruption process according to Em-
bodiment 2 will be described with reference to a flowchart
illustrated in Fig. 10.
[0088] In a case in which new patient information (pa-
tient specification information) different from the patient
information (patient specification information) of the pa-
tient who is currently being examined is input to the input
unit 16 by an operation of the user, the examination data
of the patient who is currently being examined is stored
as examination interruption data or examination end data
in the memory unit 15 through the process from Step S21
to Step S24.
[0089] Then, in Step S41, it is determined whether the
examination interruption data associated with the new
patient information (patient specification information) in-
put to the input unit 16 has been stored in the memory
unit 15. Specifically, the examination resumption deter-
mination unit 31 that has received the determination re-
sult of the examination situation determination unit 13
searches for the examination interruption data associat-
ed with the new patient information (patient specification
information). The examination interruption data associ-
ated with the new patient information (patient specifica-
tion information) stored in the memory unit 15 indicates
that the examination of the patient corresponding to the
new patient information (patient specification informa-
tion) was interrupted in the past.
[0090] In addition, the examination interruption tag giv-
en to the new patient information (patient specification
information) indicates that the examination of the patient
corresponding to the new patient information (patient
specification information) was interrupted in the past. In
a case in which the examination interruption tag has not
been given to the new patient information (patient spec-
ification information), it is considered that the examina-
tion of the patient corresponding to the new patient infor-
mation (patient specification information) has not been
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interrupted and the examination interruption data has not
been stored in the memory unit 15. In this case, the ex-
amination resumption determination unit 31 does not
search for the examination interruption data associated
with the new patient information (patient specification in-
formation) and determines that the examination interrup-
tion data associated with the new patient information (pa-
tient specification information) has not been stored in the
memory unit 15.
[0091] In a case in which it is determined in Step S41
that the examination interruption tag has not been given
to the new patient information (patient specification in-
formation) or the examination interruption data associat-
ed with the new patient information (patient specification
information) has not been stored in the memory unit 15,
the examination resumption determination unit 31 out-
puts the determination result to the apparatus control unit
12. Then, in Step S45, a new examination of the patient
corresponding to the new patient information (patient
specification information) starts.
[0092] On the other hand, in a case in which it is de-
termined in Step S41 that the examination interruption
data associated with the new patient information (patient
specification information) has been stored in the memory
unit 15, the examination resumption determination unit
31 outputs the determination result to the apparatus con-
trol unit 12. Then, in Step S42, it is determined whether
to resume the interrupted examination. Specifically, the
apparatus control unit 12 controls the display control unit
4 on the basis of the determination result of the exami-
nation resumption determination unit 31 such that a dia-
logue for allowing the user to determine whether to
resume the interrupted examination is displayed on the
display unit 5.
[0093] In a case in which the user determines to
resume the examination in Step S42, the interrupted ex-
amination of the patient corresponding to the new patient
information (patient specification information) is resumed
in Step S43. In this case, since the content of the inter-
rupted examination has already been associated with the
new patient information (patient specification informa-
tion), the examination is resumed for the content of the
examination associated with the new patient information
(patient specification information). For example, in a case
in which the eFAST examination has been interrupted,
the apparatus control unit 12 reflects the situation of the
interrupted examination in the dialogue D illustrated in
Fig. 5 on the basis of the examination interruption data.
Therefore, the user can resume the examination with ref-
erence to the dialogue D in which the situation of the
interrupted examination has been reflected.
[0094] In addition, in a case in which the user resumes
the interrupted examination, the user may use all of the
examination interruption data associated with the new
patient information (patient specification information) or
may use a portion of the examination interruption data.
That is, a portion of the examination data obtained by the
resumed examination can be replaced with a portion of

the examination interruption data.
[0095] In a case in which the user determines not to
resume the examination in Step S42, the examination
resumption determination unit 31 outputs the determina-
tion result to the tag giving unit 14. Then, in Step S44,
the tag giving unit 14 that has received the determination
result of the examination resumption determination unit
31 gives the examination end tag to the examination in-
terruption data associated with the new patient informa-
tion (patient specification information). Then, the appa-
ratus control unit 12 stores the examination interruption
data, to which the examination end tag has been given,
as the examination end data in the memory unit 15.
Therefore, in a case in which the patient corresponding
to the new patient information (patient specification in-
formation) is separately examined, the examination re-
sumption determination unit 31 is prevented from deter-
mining that the examination interruption data associated
with the new patient information (patient specification in-
formation) has been stored in the memory unit 15.
[0096] Then, in Step S45, a new examination of the
patient corresponding to the new patient information (pa-
tient specification information) starts.
[0097] As such, in a case in which the examination
interruption data associated with the new patient infor-
mation (patient specification information) has been
stored in the memory unit 15, it is possible to resume the
interrupted examination with the examination interruption
data.
[0098] In a case in which it is determined in Step S41
that the examination interruption data associated with
the new patient information (patient specification infor-
mation) has been stored in the memory unit 15, in Step
S42, the user may start an examination, without deter-
mining whether to resume the examination, and may de-
termine whether the examination has been resumed on
the basis of examination data acquired by the resumed
examination.
[0099] For example, in a case in which the B-mode
image signals of the right abdomen and the left abdomen
are included in the examination interruption data stored
due to the interruption of the eFAST examination, if a B-
mode image signal of the bladder is generated in the
examination that has started, it is considered that the
bladder to be examined after the left abdomen in the
eFAST examination is examined. In a case in which the
B-mode image of the bladder is generated in the exam-
ination that has started, it can be determined that the
examination has been resumed.
[0100] In contrast, in a case in which a B-mode image
signal of the right abdomen is generated in the examina-
tion that has started, it is considered that the right abdo-
men which has been examined is reexamined. In a case
in which the B-mode image signal of the right abdomen
is generated in the examination that has started, it can
be determined that a new examination has started.
[0101] In this embodiment, the interruption process is
performed in a case in which new patient information
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(patient specification information) different from the pa-
tient information (patient specification information) of the
patient who is currently being examined is input to the
input unit 16. However, the invention is not limited thereto.
For example, the user may operate the input unit 16 to
interrupt the examination of the patient who is currently
being examined, without inputting new patient informa-
tion (patient specification information), and may examine
a patient different the patient. In this case, since no pa-
tient information (patient specification information) is in-
put to the input unit 16, it is difficult to determine whether
examination interruption data associated with the patient
information (patient specification information) has been
stored in the memory unit 15. Therefore, a new exami-
nation of the patient is regarded as having started. In a
case in which patient information (patient specification
information) is issued in parallel to the examination of the
patient, the user knows that the patient information (pa-
tient specification information) has been present from in-
formation such as the name of the patient. In addition, in
a case in which the examination interruption data asso-
ciated with the patient information (patient specification
information) has been stored in the memory unit 15, the
user can read the examination interruption data and can
determine whether to resume the examination.
[0102] With this configuration, it is possible to omit the
input of the patient information (patient specification in-
formation) and to rapidly start an examination. In addition,
in a case in which the examination interruption data has
been stored in the memory unit 15, it is possible to resume
the examination with the examination interruption data
and thus to rapidly end the examination.

Embodiment 3

[0103] In Embodiment 2, in a case in which the exam-
ination resumption determination unit 31 determines that
examination interruption data associated with new pa-
tient information (patient specification information) has
been stored in the memory unit 15, the user determines
to resume the interrupted examination. However, in Em-
bodiment 3, the examination resumption determination
unit 31 automatically determines whether to resume the
examination.
[0104] An interruption process according to Embodi-
ment 3 will be described with reference to a flowchart
illustrated in Fig. 11.
[0105] In a case in which new patient information (pa-
tient specification information) different from the patient
information (patient specification information) of the pa-
tient who is currently being examined is input to the input
unit 16 by an operation of the user, the examination data
of the patient who is currently being examined is stored
in the memory unit 15 through the process from Step S21
to Step S24. Then, in Step S41, the examination resump-
tion determination unit 31 that has received the determi-
nation result of the examination situation determination
unit 13 determines whether the examination interruption

data associated with the new patient information (patient
specification information) input to the input unit 16 has
been stored in the memory unit 15.
[0106] In a case in which it is determined in Step S41
that the examination interruption data associated with
the new patient information (patient specification infor-
mation) has been stored in the memory unit 15, the ex-
amination resumption determination unit 31 calculates
an examination interruption period in Step S51.
[0107] Here, the examination interruption period is a
period from the time when the tag giving unit 14 gives
the examination interruption tag to the patient information
(patient specification information) to the time when the
patient information (patient specification information) is
input to the input unit 16 again, that is, a period for which
the examination of the patient corresponding to the pa-
tient information (patient specification information) is in-
terrupted.
[0108] Then, in Step S52, it is determined whether the
examination interruption period calculated by the exam-
ination resumption determination unit 31 is less than a
preset threshold value. The threshold value of the exam-
ination interruption period can be set to, for example, 30
days. However, the threshold value may be appropriately
changed.
[0109] In a case in which it is determined in Step S52
that the examination interruption period is less than the
threshold value, the interrupted examination of the pa-
tient corresponding to the new patient information (pa-
tient specification information) is resumed in Step S43.
In this case, the apparatus control unit 12 reflects the
situation of the interrupted examination in the dialogue
D on the basis of the examination interruption data.
Therefore, after inputting new patient information (patient
specification information) to the input unit 16, the user
can resume the examination with reference to the dia-
logue D in which the situation of the interrupted exami-
nation has been reflected, without operating the input
unit 16 at all.
[0110] On the other hand, in a case in which it is de-
termined in Step S52 that the examination interruption
period is equal to or greater than the threshold value, the
examination resumption determination unit 31 outputs
the determination result indicating that the interrupted
examination is not resumed to the tag giving unit 14. The
reason is as follows. In a case in which the examination
interruption period is equal to or greater than the preset
threshold value, the examination interruption data stored
in the memory unit 15 is too old. It is considered that the
use of the examination interruption data at the time of
the resumption of the interrupted examination is inappro-
priate.
[0111] Then, in Step S44, the tag giving unit 14 gives
the examination end tag to the examination interruption
data associated with the new patient information (patient
specification information). Then, the apparatus control
unit 12 stores the examination interruption data, to which
the examination end tag has been given, as the exami-
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nation end data in the memory unit 15. In Step S45, a
new examination of the patient corresponding to the new
patient information (patient specification information)
starts.
[0112] As such, in a case in which the examination
interruption data associated with new patient information
(patient specification information) has been stored in the
memory unit 15, the examination interruption period is
calculated and is compared with the preset threshold val-
ue. Therefore, it is possible to automatically determine
whether to resume the interrupted examination.
[0113] In the resumed examination, for example, in a
case in which the examination interruption data includes
a B-mode image signal of the right abdomen, a dialogue
may be displayed on the display unit 5 such that the user
determines whether to overwrite a B-mode image signal
obtained by newly examining the right abdomen on the
B-mode image signal in the examination interruption da-
ta. In this case, the user can determine whether to resume
the examination using all of the read examination inter-
ruption data, using some of the read examination inter-
ruption data, or without using the read examination inter-
ruption data.

Explanation of References

[0114]

1: ultrasound probe
1A: array transducer
2: transmitting/receiving unit
3: image generation unit
4: display control unit
5: display unit
6: transmitting unit
7: receiving unit
8: transmitting/receiving unit
9: B-mode processing unit
10: DSC
11: part determination unit
12: apparatus control unit
13: examination situation determination unit
14: tag giving unit
15: memory unit
16: input unit
17: storage unit
18: amplification unit
19: A/D conversion unit
20: beam former
21: signal processing unit
31: examination resumption determination unit
D: dialogue
T: text box
L: situation display portion
B: blank
S: schema image

Claims

1. An ultrasound diagnostic apparatus comprising:

an ultrasound probe (1);
an imaging unit (3) adapted to transmit and to
receive an ultrasound beam to and from a pa-
tient using the ultrasound probe (1) and to con-
vert a received signal output from the ultrasound
probe into an image to generate an ultrasound
image of an imaging part of the patient;
an input unit (16) adapted to be used by a user
to input patient information including information
for specifying a patient;
a memory unit (15) adapted to store content of
an examination for continuously examining a
plurality of examination parts of the patient as-
sociated with the patient information; and
an examination situation determination unit (13).
characterized in that the examination situation
determining unit (13) is adapted to in a case in
which new patient information is input to the in-
put unit during the continuous examination, de-
termine whether the examination of all of the plu-
rality of examination parts related to the content
of the examination associated with the patient
information has ended; and
a tag giving unit, that is adapted to give an ex-
amination interruption tag indicating that an ex-
amination has been interrupted to the patient
information in a case in which the examination
situation determination unit determines that the
examination of all of the plurality of examination
parts related to the content of the examination
associated with the patient information has not
ended and to give an examination end tag indi-
cating that an examination has ended to the pa-
tient information in a case in which the exami-
nation situation determination unit determines
that the examination of all of the plurality of ex-
amination parts related to the content of the ex-
amination associated with the patient informa-
tion has ended.

2. The ultrasound diagnostic apparatus according to
claim 1, further comprising:
an apparatus control unit (12) adapted to store the
content of the examination in the memory unit so as
to be associated with the patient information, to gen-
erate examination data including at least one ultra-
sound image generated from the imaging unit by
continuously examining the plurality of examination
parts, and to store the generated examination data
in the memory unit.

3. The ultrasound diagnostic apparatus according to
claim 2, further comprising:
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a part determination unit (11) adapted to deter-
mine the imaging part of the patient on the basis
of the ultrasound image generated by the imag-
ing unit,
wherein the examination situation determination
unit (13) is adapted to determine whether the
examination of all of the plurality of examination
parts related to the content of the examination
associated with the patient information has end-
ed on the basis of a determination result of the
part determination unit.

4. The ultrasound diagnostic apparatus according to
claim 2 or 3,

wherein the tag giving unit is adapted to give the
examination interruption tag to the examination
data in a case in which the examination situation
determination unit determines that the examina-
tion of all of the plurality of examination parts
related to the content of the examination asso-
ciated with the patient information has not ended
and to give the examination end tag to the ex-
amination data in a case in which the examina-
tion situation determination unit determines that
the examination of all of the plurality of exami-
nation parts related to the content of the exam-
ination associated with the patient information
has ended, and
the apparatus control unit (12) is adapted to
store the examination data, to which the exam-
ination interruption tag has been given by the
tag giving unit, as examination interruption data
in the memory unit so as to be associated with
the patient information in a case in which the
examination situation determination unit deter-
mines that the examination of all of the plurality
of examination parts related to the content of the
examination associated with the patient infor-
mation has not ended and to store the exami-
nation data, to which the examination end tag
has been given by the tag giving unit, as exam-
ination end data in the memory unit so as to be
associated with the patient information in a case
in which the examination situation determination
unit determines that the examination of all of the
plurality of examination parts related to the con-
tent of the examination associated with the pa-
tient information has ended.

5. The ultrasound diagnostic apparatus according to
claim 4, further comprising:
an examination resumption determination unit (31)
adapted to determine whether the examination in-
terruption data associated with the new patient in-
formation has been stored in the memory unit, to
determine whether to resume the interrupted contin-
uous examination in a case in which it is determined

that the examination interruption data associated
with the new patient information has been stored in
the memory unit, and to determine to start a new
continuous examination in a case in which the inter-
rupted continuous examination is not resumed.

6. The ultrasound diagnostic apparatus according to
claim 5,

wherein the tag giving unit (14) is adapted to
give the examination end tag to the examination
interruption data associated with the new patient
information in a case in which the examination
resumption determination unit determines to
start the new continuous examination, and
the apparatus control unit (12) is adapted to
store the examination interruption data, to which
the examination end tag has been given by the
tag giving unit, as the examination end data in
the memory unit.

7. The ultrasound diagnostic apparatus according to
claim 5 or 6,
wherein the examination resumption determination
unit (31) is adapted to determine to resume the in-
terrupted continuous examination in a case in which
an examination interruption period from a time when
the tag giving unit gives the examination interruption
tag to the new patient information to a time when the
new patient information is input to the input unit again
is less than a preset threshold value and to determine
to start a new continuous examination in a case in
which the examination interruption period is equal to
or greater than the preset threshold value.

8. The ultrasound diagnostic apparatus according to
any one of claims 4 to 7,
wherein the apparatus control unit (12) is adapted
to store the examination data, from which the ultra-
sound image that is not suitable for diagnosis has
been removed, in the memory unit (15) according to
a determination result of the examination situation
determination unit (13).

9. A method for controlling an ultrasound diagnostic ap-
paratus, the method comprising:

a step of transmitting and receiving an ultra-
sound beam to and from a patient using an ul-
trasound probe (1) and converting a received
signal output from the ultrasound probe into an
image to generate an ultrasound image of an
imaging part of the patient;
a step of allowing a user to input patient infor-
mation including information for specifying a pa-
tient;
a step of storing content of an examination for
continuously examining a plurality of examina-
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tion parts of the patient so as to be associated
with the patient information;
a step of, in a case in which new patient infor-
mation is input during the continuous examina-
tion, determining whether the examination of all
of the plurality of examination parts related to
the content of the examination associated with
the patient information has ended; and
a step of giving an examination interruption tag
indicating that an examination has been inter-
rupted to the patient information in a case in
which it is determined that the examination of all
of the plurality of examination parts related to
the content of the examination associated with
the patient information has not ended and giving
an examination end tag indicating that an exam-
ination has ended to the patient information in a
case in which it is determined that the examina-
tion of all of the plurality of examination parts
related to the content of the examination asso-
ciated with the patient information has ended.

Patentansprüche

1. Ultraschalldiagnosevorrichtung, umfassend:

eine Ultraschallsonde (1);
eine Bildgebungseinheit (3), ausgebildet zum
Senden und zum Empfangen eines Ultraschall-
strahls zu bzw. von einem Patienten unter Ver-
wendung der Ultraschallsonde (1), und zum
Umwandeln eines empfangenen Signals, das
von der Ultraschallsonde ausgegeben wurde, in
ein Bild, um ein Ultraschallbild eines Bildge-
bungsteils des Patienten zu erzeugen;
eine Eingabeeinheit (16), ausgebildet zur Ver-
wendung durch einen Benutzer zwecks Eingabe
von Patienteninformation, welche Information
zum Spezifizieren eines Patienten enthält;
eine Speichereinheit (15), ausgebildet zum
Speichern des Inhalts einer Untersuchung zur
kontinuierlichen Untersuchung mehrerer Unter-
suchungsteile des Patienten in Verbindung mit
der Patienteninformation; und
eine Untersuchungssituations-Bestimmungs-
einheit (13),
dadurch gekennzeichnet, dass die Untersu-
chungssituations-Bestimmungseinheit (13)
ausgebildet ist, um für den Fall, dass neue Pa-
tienteninformation in die Eingabeeinheit wäh-
rend der kontinuierlichen Untersuchung einge-
geben wird, zu bestimmen, ob die Untersuchung
sämtlicher der mehreren Untersuchungsteile
bezüglich des Inhalts der mit der Patienteninfor-
mation zusammenhängenden Untersuchung
abgeschlossen ist; und
eine Etikettiereinheit, ausgebildet, um der Pati-

enteninformation dann ein Untersuchungsun-
terbrechungsetikett, das eine Untersuchungs-
Unterbrechung angibt, hinzuzufügen, wenn die
Untersuchungssituations-Bestimmungseinheit
bestimmt, dass die Untersuchung sämtlicher
der mehreren Untersuchungsteile bezüglich
des Inhalts des zu der Patienteninformation ge-
hörigen Untersuchung nicht abgeschlossen ist,
und um ein Untersuchungsendeetikett, welches
ein Untersuchungs-Ende angibt, der Patienten-
information dann hinzuzufügen, wenn die Un-
tersuchungssituations-Bestimmungseinheit be-
stimmt, dass die Untersuchung sämtlicher der
mehreren Untersuchungsteile bezüglich des In-
halts der zu der Patienteninformation gehörigen
Untersuchung abgeschlossen ist.

2. Vorrichtung nach Anspruch 1, weiterhin umfassend:
eine Vorrichtungssteuereinheit (12), ausgebildet
zum Speichern des Inhalts der Untersuchung in der
Speichereinheit in Zuordnung zu der Patienteninfor-
mation, um Untersuchungsdaten einschließlich min-
destens eines Ultraschallbilds zu erzeugen, welches
von der Bildgebungseinheit erzeugt wird, durch kon-
tinuierliches Untersuchen der mehreren Untersu-
chungsteile, und zum Speichern der erzeugten Un-
tersuchungsdaten in der Speichereinheit.

3. Vorrichtung nach Anspruch 2, weiterhin umfassend:

eine Teilbestimmungseinheit (11), ausgebildet
zum Bestimmen des Bildgebungsteils des Pati-
enten auf der Grundlage des von der Bildge-
bungseinheit erzeugten Ultraschallbilds,
wobei die Untersuchungssituations-Bestim-
mungseinheit (13) ausgebildet ist zum Bestim-
men, ob die Untersuchung sämtlicher der meh-
reren Untersuchungsteile bezüglich des Inhalts
der zu der Patienteninformation gehörigen Un-
tersuchung abgeschlossen ist, auf der Grundla-
ge eines Bestimmungsergebnisses der Teilun-
tersuchungseinheit.

4. Vorrichtung nach Anspruch 2 oder 3,

bei der die Etikettiereinheit ausgebildet ist zum
Anfügen des Untersuchungsunterbrechungse-
tiketts an die Untersuchungsdaten für den Fall,
dass die Untersuchungssituations-Bestim-
mungseinheit bestimmt, dass die Untersuchung
sämtlicher der mehreren Untersuchungsteile
bezüglich des Inhalts der Untersuchung in Ver-
bindung mit der Patienteninformation nicht ab-
geschlossen ist, und den Untersuchungsdaten
ein Untersuchungsendeetikett hinzuzufügen,
falls die Untersuchungssituations-Bestim-
mungseinheit bestimmt, dass die Untersuchung
sämtlicher der mehreren Untersuchungsteile in
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Verbindung mit dem Inhalt der zu der Patienten-
information gehörigen Untersuchung abge-
schlossen ist, und
die Vorrichtungssteuereinheit (12) dazu ausge-
bildet ist, die Untersuchungsdaten, denen das
Untersuchungsunterbrechungsetikett von der
Etikettiereinheit hinzugefügt wurde, zu spei-
chern als Untersuchungsunterbrechungsdaten
innerhalb der Speichereinheit, um der Patien-
teninformation zugeordnet zu werden, falls die
Untersuchungssituations-Bestimmungseinheit
bestimmt, dass die Untersuchung sämtlicher
der mehreren Untersuchungsteile in Verbin-
dung mit dem Inhalt der zu der Patienteninfor-
mation gehörigen Untersuchung nicht abge-
schlossen ist, und die Untersuchungsdaten, de-
nen das Untersuchungsendeetikett durch die
Etikettiereinheit hinzugefügt wurde, als Unter-
suchungsendedaten in der Speichereinheit in
Zuordnung zu der Patienteninformation dann zu
speichern, wenn die Untersuchungssituations-
Bestimmungseinheit bestimmt, dass die Unter-
suchung sämtlicher der mehreren Untersu-
chungsteile in Verbindung mit dem Inhalt der zu
der Patienteninformation gehörigen Untersu-
chung abgeschlossen ist.

5. Vorrichtung nach Anspruch 4, weiterhin umfassend:
eine Untersuchungswiederaufnahme-Bestim-
mungseinheit (31), ausgebildet zum Bestimmen, ob
die zu der neuen Patienteninformation gehörige Un-
tersuchungsunterbrechungsdaten in der Speicher-
einheit gespeichert wurden, um festzustellen, ob die
unterbrochene kontinuierliche Untersuchung dann
wieder aufzunehmen ist, wenn festgestellt wird, dass
die zu der neuen Patienteninformation gehörigen
Untersuchungsunterbrechungsdaten in der Spei-
chereinheit gespeichert wurden, und um zu bestim-
men, dass eine neue kontinuierliche Untersuchung
begonnen wird, falls die unterbrochene kontinuierli-
che Untersuchung nicht wieder aufgenommen wird.

6. Vorrichtung nach Anspruch 5,

bei der die Etikettiereinheit (14) dazu ausgebil-
det ist, das Untersuchungsendeetikett zu den
Untersuchungsunterbrechungsdaten in Verbin-
dung mit der neuen Patienteninformation dann
hinzuzufügen, wenn die Untersuchungswieder-
aufnahme-Bestimmungseinheit bestimmt, die
neue kontinuierliche Untersuchung zu begin-
nen, und
die Vorrichtungssteuereinheit (12) dazu ausge-
bildet ist, die Untersuchungsunterbrechungsda-
ten, denen das Untersuchungsendeetikett von
der Etikettiereinheit hinzugefügt wurde, als die
Untersuchungsendedaten in der Speicherein-
heit zu speichern.

7. Vorrichtung nach Anspruch 5 oder 6,
bei der die Untersuchungswiederaufnahme-Bestim-
mungseinheit (31) dazu ausgebildet ist, die unter-
brochene kontinuierliche Untersuchung dann wieder
aufzunehmen, wenn eine Untersuchungsunterbre-
chungszeitspanne von einem Zeitpunkt, zu dem die
Etikettiereinheit das Untersuchungsunterbre-
chungsetikett der neuen Patienteninformation hin-
zugefügt hat, bis zu einer Zeit, zu der die neue Pa-
tienteninformation in die Eingabeeinheit erneut ein-
gegeben wird, kürzer ist als ein voreingestellter
Schwellenwert, und zum Bestimmen, eine neue kon-
tinuierliche Untersuchung dann zu starten, wenn die
Untersuchungsunterbrechungszeitspanne gleich
oder größer als der voreingestellte Schwellenwert
ist.

8. Vorrichtung nach einem der Ansprüche 4 bis 7,
bei der die Vorrichtungssteuereinheit (12) dazu aus-
gebildet ist, die Untersuchungsdaten, aus denen das
für eine Diagnose ungeeignete Ultraschallbild ent-
fernt wurde, in der Speichereinheit (15) nach
Maßgabe eines Bestimmungsergebnisses der Un-
tersuchungssituations-Bestimmungseinheit (13) zu
speichern.

9. Verfahren zum Steuern einer Ultraschalldiagnose-
vorrichtung, umfassend:

einen Schritt des Sendens und des Empfangens
eines Ultraschallstrahls zu bzw. von einem Pa-
tienten unter Verwendung einer Ultraschallson-
de (1) und des Umwandelns eines empfange-
nen Signals, das von der Ultrschallsonde aus-
gegeben wird, in ein Bild, um ein Ultraschallbild
eines Bildgebungsteils des Patienten zu erzeu-
gen;
einen Schritt, der es einem Benutzer ermöglicht,
Patienteninformation einschließlich Information
zum Spezifizieren eines Patienten einzugeben;
einen Schritt des Speicherns des Inhalts einer
Untersuchung für eine kontinuierliche Untersu-
chung mehrerer Untersuchungsteile des Pati-
enten in Verbindung mit der Patienteninforma-
tion;
einen Schritt, bei dem für den Fall, dass während
der kontinuierlichen Untersuchung neue Patien-
teninformation eingegeben wird, bestimmt wird,
ob die Untersuchung sämtlicher der mehreren
Untersuchungsteile bezüglich des Inhalts der zu
der Patienteninformation gehörigen Untersu-
chung abgeschlossen ist; und
einen Schritt des Hinzufügens eines Untersu-
chungsunterbrechungsetiketts, welches angibt,
dass eine Untersuchung unterbrochen wurde,
zu der Patienteninformation dann, wenn festge-
stellt wird, dass die Untersuchung sämtlicher
der mehreren Untersuchungsteile bezüglich

27 28 



EP 3 437 566 B1

16

5

10

15

20

25

30

35

40

45

50

55

des Inhalts der zu der Patienteninformation ge-
hörigen Untersuchung nicht abgeschlossen ist,
und des Hinzufügens eines Untersuchungsen-
deetiketts, das angibt, dass eine Untersuchung
abgeschlossen ist, zu der Patienteninformation,
falls bestimmt wird, dass die Untersuchung
sämtlicher der mehreren Untersuchungsteile
bezüglich des Inhalts der zu de Patienteninfor-
mation gehörigen Untersuchung abgeschlos-
sen ist.

Revendications

1. Appareil de diagnostic à ultrasons, comprenant :

une sonde à ultrasons (1) ;
une unité d’imagerie (3), apte à transmettre et
recevoir un faisceau ultrasonore en direction et
en provenance d’un patient à l’aide de la sonde
à ultrasons (1), et à convertir un signal reçu pro-
duit à partir de la sonde à ultrasons en une image
afin de générer une image ultrasonore d’une
partie d’imagerie du patient ;
une unité d’entrée (16), apte à être utilisée par
un utilisateur pour entrer des informations de
patient incluant des informations pour spécifier
un patient ;
une unité de mémoire (15), apte à stocker un
contenu d’un examen pour examiner en continu
une pluralité de parties d’examen du patient, as-
socié aux informations de patient, et
une unité de détermination de situation d’exa-
men (13),
caractérisé en ce que, dans un cas où de nou-
velles informations de patient sont entrées dans
l’unité d’entrée durant l’examen continu, l’unité
de détermination de situation d’examen (13) est
apte à déterminer si oui ou non l’examen de la
totalité de la pluralité de parties d’examen liées
au contenu de l’examen associé aux informa-
tions de patient est terminé, et
une unité d’attribution d’étiquette, laquelle est
apte à attribuer une étiquette d’interruption
d’examen, indiquant qu’un examen a été inter-
rompu, aux informations de patient dans un cas
où l’unité de détermination de situation d’exa-
men détermine que l’examen de la totalité de la
pluralité de parties d’examen liées au contenu
de l’examen associé aux informations de patient
n’est pas terminé, et à attribuer une étiquette de
fin d’examen, indiquant qu’un examen est ter-
miné, aux informations de patient dans un cas
où l’unité de détermination de situation d’exa-
men détermine que l’examen de la totalité de la
pluralité de parties d’examen liées au contenu
de l’examen associé aux informations de patient
est terminé.

2. Appareil de diagnostic à ultrasons selon la revendi-
cation 1, comprenant en outre :
une unité de commande d’appareil (12), apte à stoc-
ker le contenu de l’examen dans l’unité de mémoire
de manière à ce qu’il soit associé aux informations
de patient, afin de générer des données d’examen
incluant au moins une image ultrasonore générée à
partir de l’unité d’imagerie en examinant en continu
la pluralité de parties d’examen, et à stocker les don-
nées d’examen générées dans l’unité de mémoire.

3. Appareil de diagnostic à ultrasons selon la revendi-
cation 2, comprenant en outre :

une unité de détermination de partie (11), apte
à déterminer la partie d’imagerie du patient sur
la base de l’image ultrasonore générée par l’uni-
té d’imagerie, et
dans lequel l’unité de détermination de situation
d’examen (13) est apte à déterminer si oui ou
non l’examen de la totalité de la pluralité de par-
ties d’examen liées au contenu de l’examen as-
socié aux informations de patient est terminé
sur la base d’un résultat de détermination de
l’unité de détermination de partie.

4. Appareil de diagnostic à ultrasons selon la revendi-
cation 2 ou 3,
dans lequel l’unité d’attribution d’étiquette est apte
à attribuer l’étiquette d’interruption d’examen aux
données d’examen dans un cas où l’unité de déter-
mination de situation d’examen détermine que l’exa-
men de la totalité de la pluralité de parties d’examen
liées au contenu de l’examen associé aux informa-
tions de patient n’est pas terminé, et à attribuer une
étiquette de fin d’examen aux données d’examen
dans un cas où l’unité de détermination de situation
d’examen détermine que l’examen de la totalité de
la pluralité de parties d’examen liées au contenu de
l’examen associé aux informations de patient est ter-
miné, et
l’unité de commande d’appareil (12) est apte à stoc-
ker les données d’examen, auxquelles l’étiquette
d’interruption d’examen a été attribuée par l’unité
d’attribution d’étiquette, comme données d’interrup-
tion d’examen dans l’unité de mémoire de manière
à ce qu’elles soient associées aux informations de
patient dans un cas où l’unité de détermination de
situation d’examen détermine que l’examen de la
totalité de la pluralité de parties d’examen liées au
contenu de l’examen associé aux informations de
patient n’est pas terminé, et à stocker les données
d’examen, auxquelles l’étiquette de fin d’examen a
été attribuée par l’unité d’attribution d’étiquette, com-
me données de fin d’examen dans l’unité de mémoi-
re de manière à ce qu’elles soient associées aux
informations de patient dans un cas où l’unité de
détermination de situation d’examen détermine que

29 30 



EP 3 437 566 B1

17

5

10

15

20

25

30

35

40

45

50

55

l’examen de la totalité de la pluralité de parties d’exa-
men liées au contenu de l’examen associé aux in-
formations de patient est terminé.

5. Appareil de diagnostic à ultrasons selon la revendi-
cation 4, comprenant en outre :
l’unité de détermination de reprise d’examen (31)
apte à déterminer si oui ou non les données d’inter-
ruption d’examen associées aux nouvelles informa-
tions de patient ont été stockées dans l’unité de mé-
moire, afin de déterminer la reprise ou non de l’exa-
men continu interrompu dans un cas où il est déter-
miné que les données d’interruption d’examen as-
sociées aux nouvelles informations de patient ont
été stockées dans l’unité de mémoire, et à détermi-
ner de démarrer un nouvel examen continu dans un
cas où l’examen continu interrompu n’est pas repris.

6. Appareil de diagnostic à ultrasons selon la revendi-
cation 5,
dans lequel l’unité d’attribution d’étiquette (14) est
apte à attribuer l’étiquette de fin d’examen aux don-
nées d’interruption d’examen associées aux nouvel-
les informations de patient dans un cas où l’unité de
détermination de reprise d’examen détermine de dé-
marrer le nouvel examen continu, et
l’unité de commande d’appareil (12) est apte à stoc-
ker les données d’interruption d’examen, auxquelles
l’étiquette de fin d’examen a été attribuée par l’unité
d’attribution d’étiquette, comme données de fin
d’examen dans l’unité de mémoire.

7. Appareil de diagnostic à ultrasons selon la revendi-
cation 5 ou 6,
dans lequel l’unité de détermination de reprise d’exa-
men (31) est apte à déterminer la reprise de l’examen
continu interrompu dans un cas où une période d’in-
terruption d’examen allant d’un temps où l’unité d’at-
tribution d’étiquette attribue l’étiquette d’interruption
d’examen aux nouvelles informations de patient jus-
qu’à un temps où les nouvelles informations de pa-
tient sont à nouveau entrées dans l’unité d’entrée
est inférieure à une valeur seuil préréglée, et à dé-
terminer de démarrer un nouvel examen continu
dans un cas où la période d’interruption d’examen
est supérieure ou égale à la valeur seuil préréglée.

8. Appareil de diagnostic à ultrasons selon l’une quel-
conque des revendications 4 à 7,
dans lequel l’unité de commande d’appareil (12) est
apte à stocker les données d’examen, à partir des-
quelles l’image ultrasonore ne convenant pas à un
diagnostic a été éliminée, dans l’unité de mémoire
(15) conformément à un résultat de détermination
de l’unité de détermination de situation d’examen
(13).

9. Procédé destiné à commander un appareil de dia-

gnostic à ultrasons, le procédé comprenant les éta-
pes suivantes :

une étape pour transmettre et recevoir un fais-
ceau ultrasonore en direction et en provenance
d’un patient à l’aide de la sonde à ultrasons (1),
et convertir un signal reçu produit à partir de la
sonde à ultrasons en une image afin de générer
une image ultrasonore d’une partie d’imagerie
du patient ;
une étape pour permettre à un utilisateur d’en-
trer des informations de patient incluant des in-
formations pour spécifier un patient ;
une étape pour stocker un contenu d’un examen
pour examiner en continu une pluralité de par-
ties d’examen du patient de manière à ce qu’el-
les soient associées aux informations de
patient ;
une étape pour, dans un cas où de nouvelles
informations de patient sont entrées durant
l’examen continu, déterminer si oui ou non l’exa-
men de la totalité de la pluralité de parties d’exa-
men liées au contenu de l’examen associé aux
informations de patient est terminé, et
une étape pour attribuer une étiquette d’inter-
ruption d’examen, indiquant qu’un examen a été
interrompu, aux informations de patient dans un
cas où il est déterminé que l’examen de la totalité
de la pluralité de parties d’examen liées au con-
tenu de l’examen associé aux informations de
patient n’est pas terminé, et à attribuer une éti-
quette de fin d’examen, indiquant qu’un examen
est terminé, aux informations de patient dans un
cas où il est déterminé que l’examen de la totalité
de la pluralité de parties d’examen liées au con-
tenu de l’examen associé aux informations de
patient est terminé.
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定为多个检查部的全部的检查没有结束的情况下，对患者信息赋予检查
中断标签，并在该情况下，对患者信息赋予检查结束标签 其中确定所有
多个检查部分的检查已经结束。

https://share-analytics.zhihuiya.com/view/7bde3806-54cf-4e9c-949c-2fd91fc05c98
https://worldwide.espacenet.com/patent/search/family/059965536/publication/EP3437566B1?q=EP3437566B1

