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ULTRASOUND DIAGNOSTIC APPARATUS
AND NON-TRANSITORY
COMPUTER-READABLE RECORDING
MEDIUM STORING CONTROL PROGRAM
THEREIN

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The entire disclosure of Japanese patent Applica-
tion No. 2018-097362 filed on May 21, 2018, is incorporated
herein by reference in its entirety.

BACKGROUND

Technological Field

[0002] The present invention relates to an ultrasound
diagnostic apparatus and a non-transitory computer-readable
recording medium storing a control program therein.

Description of Related Art

[0003] An ultrasound diagnostic apparatus includes, for
example, an ultrasound probe that transmits an ultrasound
pulse into a subject and receives an ultrasound echo from the
inside of the subject, an ultrasound diagnostic apparatus
main body that generates an ultrasound image on the basis
of the received ultrasound echo, and a monitor that displays
the generated ultrasound image.

[0004] For example, Japanese Patent No. 4701011 (Patent
Literature 1) discloses an ultrasound diagnostic apparatus
including measured value acquisition means for acquiring a
measured value of a preborn child on the basis of an
ultrasound image displayed on a monitor.

[0005] For example, in the measurement of twin preborn
children, the ultrasound probe is placed on the body of the
mother to receive an ultrasound echo from the inside of the
body of the mother, and an ultrasound image is generated on
the basis of the received ultrasound echo. Then, the gener-
ated ultrasound image is displayed on the monitor. The
measured value acquisition means performs measurement of
items (for example, the head biparietal diameter (BPD) and
the like of the preborn children) that are indicators for the
development of the preborn children on the basis of the
ultrasound image.

[0006] The preborn child is given identification informa-
tion (for example. “preborn child A” or “preborn child B”)
for distinguishing the preborn child from the other preborn
child in the body of the same mother. The doctor selects a
preborn child before the measurement by specifying and
inputting identification information (“preborn child A” or
“preborn child B”). That is, after one of the preborn children
A and B is selected, the measurement of the selected preborn
child is performed.

[0007] The prebormn child measurement is performed a
plurality of times in an almost periodic manner, and a
measurement result is obtained every time the preborn child
measurement is performed. The measurement result is
recorded in a recording area for each of preborn child A and
preborn child B of a patient (the body of the mother) in an
obstetrics patient data base. The measurement result of the
past is also recorded in the recording area. The report is used
in a growth curve display function and the like included in
the ultrasound diagnostic apparatus. The growth curve dis-
play function displays the average growth curve and the
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growth curve of the measurement target in comparison with
each other, or displays a mark indicating the current mea-
sured value (the measured value of the present measure-
ment) of the preborn child on the growth curve, for example.
[0008] For example, in Japanese Patent No. 4322370
(Patent Literature 2), an ultrasound diagnostic apparatus that
automatically allocates each measurement result to one of
the plurality of preborn children on the basis of a predeter-
mined condition is disclosed.

[0009] Meanwhile, in order to generate a report describing
the development of the plurality of preborn children, the
plurality of preborn children need to be accurately distin-
guished in every measurement. It takes time in order to
accurately distinguish the preborn children. If the measure-
ment is performed while the preborn children are errone-
ously distinguished, the measurement of the preborn chil-
dren needs to be redone from the start. Naturally, the redoing
of the preborn child measurement extends the examination
time.

[0010] In the ultrasound diagnostic apparatus disclosed in
Patent Literature 1 above, the measurement is started after
preborn child A and preborn child B are selected. Therefore,
when the positions of preborn child A and preborn child B
in the body of the mother change due to movement and the
like after the selection, the measured value of preborn child
A may be associated with preborn child B, and the measured
value of preborn child B may be associated with preborn
child A. In this case, the measurement of the preborn
children needs to be redone from the start, and the exami-
nation time is extended.

[0011] In the ultrasound diagnostic apparatus disclosed in
Patent Literature 2 above, the measurement results are
automatically allocated to the preborn children. Therefore,
when the measurement results are approximate to each
other, the measurement results may be erroneously allocated
to the preborn children.

SUMMARY

[0012] A first object of the present invention is to provide
an ultrasound diagnostic apparatus and a control program
capable of reducing examination time when a plurality of
preborn children exist in a body of the same mother. A
second object of the present invention is to provide an
ultrasound diagnostic apparatus and a control program
capable of suppressing erroneous association between pre-
born children and measurement results when a plurality of
preborn children exist in a body of the same mother.

[0013] To achieve at least one of the abovementioned
objects, according to an aspect of the present invention, an
ultrasound diagnostic apparatus reflecting one aspect of the
present invention comprises: a measurer that measures a
predetermined item for each of a plurality of preborn chil-
dren in a body of a same mother; a display; and a hardware
processor that causes the display to display measurement
results respectively allocated to the plurality of preborn
children, the hardware processor causing an operation key
associated with an operation for changing the allocation of
the measurement results to be displayed on a same screen as
a screen on which the measurement results are displayed, the
hardware processor changing the allocation of the measure-
ment results respectively allocated to the plurality of preborn
children among the plurality of preborn children in response
to an operation of the operation key.
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[0014] To achieve at least one of the abovementioned
objects, according to an aspect of the present invention, a
non-transitory computer-readable recording medium storing
therein a control program reflecting one aspect of the present
invention, the program causing a computer of an ultrasound
diagnostic apparatus comprising a measurer that measures a
predetermined item for each of a plurality of preborn chil-
dren in a body of a same mother and a display to execute:
causing the display to display measurement results respec-
tively allocated to the plurality of preborn children; and
causing an operation key associated with an operation for
changing the allocation of the measurement results to be
displayed on a same screen as a screen on which the
measurement results are displayed, and changing the allo-
cation of the measurement results respectively allocated to
the plurality of preborn children among the plurality of
preborn children in response to an operation of the operation
key.

BRIEF DESCRIPTION OF DRAWINGS

[0015] The advantages and features provided by one or
more embodiments of the invention will become more fully
understood from the detailed description given hereinbelow
and the appended drawings which are given by way of
illustration only, and thus are not intended as a definition of
the limits of the present invention:

[0016] FIG. 1 is a block diagram illustrating the configu-
ration of an ultrasound diagnostic apparatus according to
Embodiment 1 of the present invention;

[0017] FIG. 2 illustrates an example of a display screen of
a display section of the ultrasound diagnostic apparatus;
[0018] FIG. 3 illustrates an example of a graph screen of
the display section of the ultrasound diagnostic apparatus;
[0019] FIG. 4 is a flowchart illustrating an example of
processing of changing the allocation of measured values of
preborn children;

[0020] FIG. 5 illustrates another example of an operation
key:

[0021] FIG. 6 illustrates an example of likelihood infor-
mation:

[0022] FIG. 7 is a block diagram illustrating the configu-

ration of a multiple pregnancy development measurement
function unit according to Embodiment 2 of the present
invention:

[0023] FIG. 8 illustrates an example of a message:
[0024] FIG. 9 illustrates another example of a message;
[0025] FIG. 10 is a flowchart illustrating an example of

processing of changing the allocation of the measured values
of the preborn children;

[0026] FIG. 11 is a block diagram illustrating the configu-
ration of a multiple pregnancy development measurement
function unit according to Embodiment 3 of the present
invention; and

[0027] FIG. 12 illustrates an example of allocation change
information.

DETAILED DESCRIPTION OF EMBODIMENTS

[0028] Hereinafter, one or more embodiments of the pres-
ent invention will be described with reference to the draw-
ings. However, the scope of the invention is not limited to
the disclosed embodiments.
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Embodiment 1

[0029] Embodiment 1 of the present invention is described
below with reference to the accompanying drawings. FIG. 1
is a block diagram illustrating the configuration of ultra-
sound diagnostic apparatus 1 according to Embodiment 1 of
the present invention.

[0030] As illustrated in FIG. 1, ultrasound diagnostic
apparatus 1 includes ultrasound diagnostic apparatus main
body 10 and ultrasound probe P.

[0031] Ultrasound probe P transmits ultrasound to a sub-
ject such as a living body (not shown), and receives a
reflected wave (reflected echo) of the ultrasound reflected on
the subject. Then, ultrasound probe P acquires a reception
signal that is an electrical signal from the received reflected
echo, and outputs the reception signal to ultrasound diag-
nostic apparatus main body 10.

[0032] Ultrasound diagnostic apparatus main body 10 is
connected to ultrasound probe P via a cable and the like.
Ultrasound diagnostic apparatus main body 10 transmits a
transmission signal of an electrical signal to ultrasound
probe P and causes ultrasound probe P to transmit ultrasound
to the subject. Ultrasound diagnostic apparatus main body
10 images and displays the internal state in the subject as an
ultrasound image on the basis of the reception signal
received from ultrasound probe P.

[0033] As illustrated in FIG. 1, ultrasound diagnostic
apparatus main body 10 includes control section 11, ultra-
sound transmission/reception section 12, signal processing
section 13, image processing section 14, a frame memory
(not shown), storage section 17, operation section 18, and
the like.

[0034] Control section 11 includes a Central Processing
Unit (CPU), a Random Access Memory (RAM), and the
like, executes various types of processing in cooperation
with various types of programs stored in storage section 17,
and comprehensively controls the operation of ultrasound
diagnostic apparatus 1.

[0035] Ultrasound transmission/reception section 12 sup-
plies a transmission signal to ultrasound probe P for causing
ultrasound probe P to generate ultrasound. Ultrasound trans-
mission/reception section 12 receives a reflected echo gen-
erated in the subject by ultrasound probe P, generates a
reception signal, and outputs the reception signal to signal
processing section 13.

[0036] Signal processing section 13 electrically amplifies
a reception electrical signal, which is a converted version of
the reception signal, and outputs the reception electrical
signal to image processing section 14 after applying signal
processing such as digital conversion.

[0037] Image processing section 14 generates a B-mode
image on the basis of the digital reception signal output from
signal processing section 13. The B-mode image expresses
the intensity of the reception signal by brightness. The
B-mode image generated as above is output to a memory
section (not shown) as an ultrasound image. The memory
section includes a frame memory (not shown) that stores
therein the ultrasound image output from image processing
section 14 in units of frame images. Once the ultrasound
image is output from image processing section 14, control
section 11 overwrites the output ultrasound image on the
frame memory in units of frames, and causes the ultrasound
image to be displayed on display section 16.

[0038] Display section 16 is made up of a Liquid Crystal
Display (LCD), a Cathode-Ray Tube (CRT) display, an
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organic Electronic Luminescence (EL) display, a plasma
display, or the like. Display section 16 sequentially displays
the ultrasound images stored in the frame memory (not
shown) in a continuous manner in accordance with the
control from control section 11. Display section 16 displays
various types of operation screens and the like on the screen
in accordance with the control from control section 11.

[0039] Storage section 17 is made up of a Hard Disk Drive
(HDD), a semiconductor nonvolatile memory, and the like,
for example. Storage section 17 stores therein various types
of program and data necessary for the execution of the
programs, and the like.

[0040] Operation section 18 includes various types of
switches, function buttons, a trackball, a mouse, a keyboard,
a touch panel, and the like. Operation section 18 outputs
operation signals to control section 11.

[0041] Ultrasound diagnostic apparatus 1 includes patient
data base 100, multiple pregnancy development measure-
ment function unit 200, and item measurement result saving
section 300 (corresponding to a “measurement result record-
ing section” of the present invention).

[0042] Patient data base 100 records patient information.
As the patient information, there are items such as a “UID”,
“shooting time and date”, an “examination ID”, a “shooting
part”, a “patient ID”, a “patient name”, an “age”, a “gender”,
and an “image saving destination”. Patient data base 100
records the ultrasound image in association with the patient
information.

[0043] Multiple pregnancy development measurement
function unit 200 includes preborn child development mea-
surement section 210 (corresponding to a “measurement
section” in the present invention), measurement result dis-
play control section 220, and allocation changing section
(described below) and allocation change information display
control section 230. Multiple pregnancy development mea-
surement function unit 200 performs measurement of the
items serving as indicators for the development of the
plurality of preborn children in the body of the same mother
with use of the ultrasound image.

[0044] Preborn child development measurement section
210 measures items such as the head biparietal diameter
(BPD), the crown-rump length (CRL), the femur length
(FL), the child body weight of the preborn child. The BPD
is described below as a representative of the measured items
of the preborn child. Note that the measurement result of the
BPD may be simply referred to as a “measurement result”.
The measured value of the BPD may be simply referred to
as a “measured value”.

[0045] An example of a measurement method performed
by preborn child development measurement section 210 is
described. For example, the ultrasound image is frozen by
operation section 18 in a state in which an image of a part
that is desired to be measured 1s displayed on display section
16. As means for performing the freezing, an example in
which operation section 18 1s used is described, but the
freezing may be performed by audio controls or automati-
cally. A cursor for measurement is caused to be displayed on
display section 16 by operation section 18. While the part
that is desired to be measured is displayed on the frozen
image, operating operation section 18 is operated to move
the cursor for measurement is moved, specify the starting
point and the ending point of the measurement, and desig-
nate a measurement range.

Nov. 21,2019

[0046] FIG. 2 illustrates an example of a display screen of
display section 16. As illustrated in FIG. 2, measurement
result display control section 220 causes display section 16
to display graph screen 420 in order to cause present
measured values 430 to be displayed in a graph. On graph
screen 420, a graph, in which present measured values 430
and past measured values 440 when there are measured
values measured in the past are plotted, is displayed with the
horizontal axis being the weeks of pregnancy [week] and the
vertical axis being the length [mm]. On graph screen 420,
average development curve 450 and statistical deviation
curve 460 (for example, a +1.55 SD curve and a -1.55 SD
curve) indicating the average development degree of the
preborn child are displayed.

[0047] As illustrated in FIG. 2, measurement result display
control section 220 causes display section 16 to display
present measured values 430 and past measured values 440
as measured value display screen 470.

[0048] Item measurement result saving section 300
records present measured values 430 as present measure-
ment result 310 together with the identification information
for identifying the preborn children, the examination date
and time, and the weeks of pregnancy of the preborn
children.

[0049] Item measurement result saving section 300 also
records previous or before (past) measured values 440 as
past measurement result 320 together with the identification
information, the examination date and time, and the weeks
of pregnancy of the preborn children.

[0050] In the measurement of the plurality of preborn
children, present measured values 430 may be approximate
to each other. In this case, there is a fear that the measured
values 430 are erroneously allocated to the preborn children.
[0051] In this embodiment, the allocation changing sec-
tion that changes the allocation of plurality of measured
values 430 among the plurality of preborn children is
included. As illustrated in FIG, 1 and FIG. 2, the allocation
changing section includes operation key 18A and allocation
input processing section 240, for example.

[0052] As illustrated in FIG. 2, operation key 18A is
displayed on graph screen 420. Allocation input processing
section 240 changes the allocation of present measured
values 430 (exchanges measured values 430) between pre-
born child A and preborn child B on the basis of a click
operation of operation key 18A. Multiple pregnancy devel-
opment measurement function unit 200 causes item mea-
surement result saving section 300 to record changed present
measured values 430 as present measurement result 310, and
causes allocation change information indicating that the
allocation is changed to be recorded in association with
present measured values 430. Measurement result display
control section 220 causes changed present measured values
430 to be displayed on graph screen 420.

[0053] Meanwhile, when the allocation of measured val-
ues 430 is changed, the allocation change information indi-
cating that the allocation of measured values 430 has been
changed is preferred to be left so that a user pays attention
to the fact that paid measured values 430 are changed.
[0054] In this embodiment, allocation change information
display control section 230 that causes the allocation change
information to be displayed when the allocation of measured
values 430 is changed is included. As illustrated in FIG. 3,
allocation change information display control section 230
causes exclamation mark 480B serving as the allocation
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change information to be displayed near the display posi-
tions of measured values 430 the allocation of which is
changed (near the plots indicating measured values 430) in
graph screen 420. Note that allocation change information
display control section 230 may cause exclamation mark
480B to be displayed near the display positions of measured
values 430 in measured value display screen 470. As a result,
the user can be prompted to visually recognize that the
allocation of measured values 430 displayed near exclama-
tion mark 480B has been changed.

[0055] When the allocation of the past measured values is
changed, the allocation change information is preferred to be
displayed also near display positions of the past measured
values.

[0056] A configuration in which the allocation change for
the preborn children can be performed not only for present
measured values 430 but also for past measured values 440
is preferred. When the allocation change for the preborn
children is performed for past measured values 440, past
measured values 440 the allocation of which is desired to be
changed are selected by the touch panel, the trackball, and
the like (not shown), and the allocation for the preborn
children is changed by operating operation key 18A.
[0057] Next, processing from the input of the patient
information to the change of the allocation of measured
values 430 of the preborn children is described with refer-
ence to FIG. 4. FIG. 4 is a flowchart illustrating an example
of the processing from the input of the patient information
to the change of the allocation of measured values 430 of the
preborn children.

[0058] In Step 8100, the input of the patient information
is received by operation section 18.

[0059] In Step S110, the selection of the preborn child is
received by operation section 18.

[0060] In Step S120, ultrasound image 490 (see FIG. 9) is
displayed on display section 16 by operation section 18.
[0061] In Step S130, preborn child development measure-
ment section 210 performs measurement of the BPD of the
selected preborn child with use of ultrasound image 490.
[0062] In Step S140, preborn child development measure-
ment section 210 determines whether the measurement of
the selected preborn child has ended. When the measure-
ment of the preborn child has ended (Step S140: YES), the
processing transitions to Step S150. When the measurement
of the preborn child has not ended (Step S140: NO), the
processing transitions to Step S120.

[0063] In Step S150, preborn child development measure-
ment section 210 determines whether the measurement of all
the preborn children has ended. When the measurement of
all the preborn children has ended (Step S150: YES), the
processing transitions to Step S160. When the measurement
of all the preborn children has not ended (Step S150: NO),
the processing returns to Step S110.

[0064] In Step S160, measurement result display control
section 220 causes measured values 430 to be displayed on
graph screen 420.

[0065] In Step S170, it is determined whether there is an
operation for changing the allocation of measured values
430. When there is an operation for changing the allocation
(Step S170: YES), the processing transitions to Step S180.
Meanwhile, when there is no operation for changing the
allocation (Step S170: NO), the processing ends.

[0066] In Step S180, allocation input processing section
240 changes the allocation of measured values 430.
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[0067] According to ultrasound diagnostic apparatus 1
according to the embodiment above, preborn child devel-
opment measurement section 210 that measures a predeter-
mined item for each of the plurality of preborn children in
the body of the same mother, measurement result display
control section 220 that causes measured values 430 of each
of the plurality of preborn children to be displayed, and
allocation input processing section 240 that changes the
allocation of measured values 430 among the plurality of
preborn children on the basis of the click operation of
operation key 18A are included. As a result, the doctor can
change the allocation of measured values 430 between
preborn child A and preborn child B by only clicking on
operation key 18A. As a result, the allocation of measured
values 430 can be easily changed. Therefore, the time spent
in the change of the allocation of measured values 430
decreases, and the examination time can be reduced.

[0068] According to the embodiment above, operation key
18A is displayed on graph screen 420. Therefore, the doctor
can change the allocation of measured values 430 on the
same screen as graph screen 420. As a result, the allocation
of measured values 430 can be changed in an easier manner.
Therefore, the time spent in the change of the allocation of
measured values 430 decreases even more, and the exami-
nation time can be further reduced.

[0069] According to the embodiment above, when the
allocation of measured values 430 is changed by the click
operation of operation key 18A, allocation change informa-
tion display control section 230 causes exclamation mark
480B serving as the allocation change information to be
displayed near measured values 430. As a result, it is
expected that the attention of the user is continuously payed
to the fact that measured values 430 are changed.

[0070] In the embodiment above, the allocation changing
section includes operation key 18A for changing the allo-
cation of measured values 430 between preborn child A and
preborn child B. However, the present invention is not
limited thereto. The allocation changing section may include
an operation key for changing the allocation of measured
values 430 among three or more preborn children. For
example, as operation keys 18B illustrated in FIG. 5, the
allocation of measured values 430 can be changed between
preborn child A, preborn child B, preborn child C, and
preborn child D.

[0071] In the embodiment above, measurement result dis-
play control section 220 may cause likelihood information
480D indicating the likelihood of present measured value
430 belonging to the allocated preborn child to be displayed
on graph screen 420 (see FIG. 6). For example, preborn
child development measurement section 210 calculates like-
lihood information 480D indicating the degree by which
present measured value 430 is deviated from an approximate
curve (graph) based on past measured value 440 (rate of
divergence). Likelihood information 480D is expressed in a
percentage. The rate of divergence increases herein as the
percentage decreases.

[0072] Measurement result display control section 220
causes likelihood information 480D to be displayed in
correspondence to the plot indicating present measured
value 430. By displaying likelihood information 480D,
likelihood information 480D serves as a beneficial basis for
decision for the user to decide whether the allocation of
measured values 430 needs to be changed, and a case where
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the preborn children and the measurement results are erro-
neously associated with each other can be suppressed.
[0073] Multiple pregnancy development measurement
function unit 200 may cause item measurement result saving
section 300 to record likelihood information 480D in asso-
ciation with present measured value 430. When the next
measured value is to be displayed, measurement result
display control section 220 causes likelihood information
480D recorded in item measurement result saving section
300 to be displayed as past likelihood information. As a
result, the tendency of the likelihood information can be
presented to the user.

Embodiment 2

[0074] Next, Embodiment 2 of the present invention is
described with reference to FIG. 7 and FIG. 8. FIG. 7 is a
block diagram illustrating the configuration of multiple
pregnancy developmient measurement function unit 200A of
ultrasound diagnostic apparatus 1 according to Embodiment
2 of the present invention. In the description of Embodiment
2, the configurations different from those of Embodiment 1
are mainly described. The same configurations as those of
Embodiment 1 are denoted by the same numerals and the
description thereof is omitted.

[0075] As illustrated in FIG. 7, multiple pregnancy devel-
opment measurement function unit 200A includes preborn
child determining section 250 that determines whether the
measurement results of the plurality of preborn children
measured by preborn child development measurement sec-
tion 210 belong to the respective preborn children. Preborn
child determining section 250 determines whether measured
values 430 (see FIG. 8) belong to the preborn children on the
basis of predetermined conditions. The determination result
of preborn child determining section 250 is recorded in item
measurement result saving section 300.

[0076] A first predetermined condition is a slope of the
past measured values. For example, preborn child determin-
ing section 250 determines that present measured value 430
of preborn child A does not belong to preborn child A when
a difference between a slope of the past measured values (a
linear slope connecting measured value 440 before last and
previous measured value 440) and a slope of present mea-
sured values (a linear slope connecting previous measured
value 440 of preborn child A and present measured value
430 of preborn child A) exceeds a predetermined permis-
sible range.

[0077] A second predetermined condition is a case in
which present measured value 430 is smaller than past
measured value 440. For example, preborn child determin-
ing section 250 determines that present measured value 430
of preborn child A does not belong to preborn child A when
present measured value 430 of preborn child A is smaller
than past measured value 440 of preborn child A.

[0078] A third predetermined condition is the magnitude
relationship between measured value 430 of preborn child A
and measured value 430 of preborn child B. For example,
when past measured value 440 of preborn child A is larger
than past measured value 440 of preborn child B, preborn
child determining section 250 determines that present mea-
sured value 430 of preborn child A and present measured
value 430 of preborn child B do not belong to the respective
preborn children (there is a possibility that the present
measured values are opposite) when present measured value
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430 of preborn child A is smaller than present measured
value 430 of preborn child B.

[0079] As illustrated in FIG. 8, when at least one of the
first to third conditions is satisfied, prompting information
display control section 280 causes prompting information
500A that prompts the change of the allocation of present
measured values 430 between preborn child A and preborn
child B to be displayed on graph screen 420. Note that, as
illustrated in FIG. 9, prompting information display control
section 280 may display message 500A described above on
ultrasound image 490.

[0080] Next, processing of changing the allocation of
measured values 430 in Embodiment 2 is described with
reference to FIG. 10. Note that. Step S200 to Step S260 in
FIG. 10 are the same as Step S100 to Step S160 in FIG. 4,
and hence the description thereof is omitted.

[0081] In Step S270, preborn child determining section
250 determines whether measured value 430 is appropriate
(belongs to the preborn child) on the basis of the first to third
conditions. When none of the first to third conditions is
satisfied, that is, when it is determined that measured value
430 is appropriate (Step S270: YES), the processing ends.
When at least one of the first to third conditions is satisfied,
that is, when it is not determined that measured value 430 is
appropriate (Step S270: NO), the processing transitions to
Step S280.

[0082] In Step S280, prompting information display con-
trol section 280 causes prompting information to be dis-
played.

[0083] In Step S290. it is determined whether there is an
operation for changing the allocation of measured values
430. When there is an operation for changing the allocation
(Step S290: YES), the processing transitions to Step S300.
Meanwhile, when there is no operation for changing the
allocation (Step S290: NO), the processing ends.

[0084] In Step S290, allocation input processing section
240 changes the allocation of measured values 430 of the
preborn children. In Step S290, when the allocation is
changed, as with Embodiment 1, multiple pregnancy devel-
opment measurement function unit 200 causes item mea-
surement result saving section 300 to record the changed
present measured values 430 as present measurement result
310, and causes the allocation change information indicating
that the allocation has been changed to be recorded in
association with present measured values 430.

[0085] Note that, in Embodiment 2 above, determination
result revision section 260 that revises the determination
result by preborn child determining section 250 may be
included. As a result, consistency between the determination
result and the allocation change information can be
obtained. Preborn child determining section 250 may
include a learning function that corrects the boundary for
right and wrong in the determination on the basis of the
determination result and the allocation change information.
As a result, the determination accuracy can be increased.

Embodiment 3

[0086] Next, Embodiment 3 of the present invention is
described with reference to FIG. 11 and FIG. 12. FIG. 11 is
a block diagram illustrating the configuration of multiple
pregnancy development measurement function unit 200B. In
the description of Embodiment 3, the configurations differ-
ent from those of Embodiment 1 are mainly described. The
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same configurations as those of Embodiment 1 are denoted
by the same numerals and the description thereof is omitted.
[0087] Asillustrated in FIG. 11, multiple pregnancy devel-
opment measurement function unit 2008 includes allocation
section 270. Allocation section 270 allocates present mea-
sured value 430 to one of the plurality of preborn children
on the basis of a predetermined condition. The predeter-
mined condition is herein the degree of relevance between
present measured value 430 and past measured value 440 of
each of the plurality of preborn children.

[0088] FIG. 12 illustrates present measured values 430
and previous measured values 440A. When past measured
value 440 is a measured value the allocation of which is
changed to another preborn child after being allocated to one
preborn child on the basis of the predetermined condition,
allocation change information display control section 230
causes exclamation mark 480A serving as the allocation
change information to be displayed on graph screen 420
indicating that the allocation of the past measured value
(previous measured value 440A in FIG. 12) the allocation of
which has been changed has been changed.

[0089] Note that the user may determine that previous
measured values 440A before the change belong to the
respective preborn children.

[0090] When the user determines that previous measured
values 440A before the change belong to the respective
preborn children, the user touches graph screen 420. Allo-
cation change information display control section 230
causes index-finger-shaped mouse pointer 480C for chang-
ing the allocation of measured values 440A in response to a
touch operation on graph screen 420 to be displayed on
graph screen 420 (see FIG. 12). Allocation input processing
section 240 changes the allocation of measured values 440A
in response to the operation of mouse pointer 480C.
[0091] According to Embodiment 3, mouse pointer 480C
is displayed, and the allocation of measured values 440A can
be changed in an easier manner in response to the operation
of mouse pointer 480C. Therefore, the time spent in the
change of the allocation of measured values 440A is further
reduced, and the examination time can be reduced even
more.

[0092] Alternatively, when the user determines that pre-
vious measured values 440 A before the change belong to the
respective preborn children, the user touches measured
values 440A. Allocation change information display control
section 230 causes operation key 18A to be displayed on
graph screen 420. Allocation input processing section 240
changes the allocation of measured values 440A in response
to the operation of operation section 18.

[0093] According to this embodiment, the allocation of
measured values 440A can be changed in an easier manner
by directly selecting measured values 440A that are desired
to be changed. Therefore, the time spent in the change of the
allocation of measured values 440A is further reduced, and
the examination time can be reduced even more.

[0094] Meanwhile, preborn child determining section 250
may determine that previous measured values 440A before
the change belong to the respective preborn children.
[0095] When preborn child determining section 250 deter-
mines that previous measured values 440A before the
change belong to the respective preborn children, allocation
change information display control section 230 causes mes-
sage 500B (for example, information indicating that the
possibility of the allocation of the measured values being
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erroneously changed is high) and operation key 18A to be
displayed on graph screen 420 (see FIG. 12).
[0096] According to Embodiment 3 described above, mes-
sage 500B is displayed, and hence the user can be prompted
to visually recognize that the possibility of the allocation of
measured values 440A being erroneously changed is high.
[0097] In Embodiment 3, the allocation changing opera-
tion by operation key 18A can be performed on ultrasound
image 490, and hence the change of the allocation can be
easily performed.
[0098] Note that, in Embodiment 3, the operation for
changing the allocation may be performed during the mea-
surement performed by preborn child development measure-
ment section 210 in order to reduce the examination time.
[0099] Although embodiments of the present invention
have been described and illustrated in detail, the disclosed
embodiments are made for purposes of illustration and
example only and not limitation. The scope of the present
invention should be interpreted by terms of the appended
claims.
What is claimed is:
1. An ultrasound diagnostic apparatus, comprising;
a measurer that measures a predetermined item for each of
a plurality of preborn children in a body of a same
mother;
a display; and
a hardware processor that:
causes the display to display measurement results
respectively allocated to the plurality of preborn
children,
causes an operation key associated with an operation
for changing the allocation of the measurement
results to be displayed on a same screen as a screen
on which the measurement results are displayed; and
changes the allocation of the measurement results
respectively allocated to the plurality of preborn
children among the plurality of preborn children in
response to an operation of the operation key.
2. The ultrasound diagnostic apparatus according to claim
1, wherein the hardware processor causes allocation change
information to be displayed in a case where the allocation of
the measurement results of the plurality of preborn children
1s changed, the allocation change information indicating that
the allocation of the measurement results of the plurality of
preborn children is changed.
3. The ultrasound diagnostic apparatus according to claim
1, wherein the hardware processor causes the measurement
results of the plurality of preborn children to be displayed on
a graph screen.
4. The ultrasound diagnostic apparatus according to claim
3, wherein the operation key is displayed on a same screen
as the graph screen.
5. The ultrasound diagnostic apparatus according to claim
2, wherein the hardware processor causes the measurement
results of the plurality of preborn children to be displayed on
a measured value display screen.
6. The ultrasound diagnostic apparatus according to claim
1, wherein the hardware processor causes the measurement
results of the plurality of preborn children presently mea-
sured by the measurer and the measurement results of the
plurality of preborn children measured at or before a previ-
ous time by the measurer to be displayed.
7. The ultrasound diagnostic apparatus according to claim
1, wherein the hardware processor causes likelihood infor-
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mation to be displayed, the likelihood information indicating
a likelihood of the measurement results belonging to the
preborn children.

8. The ultrasound diagnostic apparatus according to claim
1, further comprising a likelihood information recorder that
records likelihood information indicating a likelihood of the
measurement results belonging to the preborn children.

9. The ultrasound diagnostic apparatus according to claim
2, wherein the hardware processor causes the allocation
change information to be displayed on a graph screen.

10. The ultrasound diagnostic apparatus according to
claim 5, wherein the hardware processor causes the mea-
sured value display screen to display the allocation change
information.

11. The ultrasound diagnostic apparatus according to
claim 1, wherein the hardware processor changes the mea-
surement results of the preborn children whose allocation is
changed to the measurement results of the preborn children
before the change again.

12. The ultrasound diagnostic apparatus according to
claim 11, wherein the hardware processor changes the
allocation of the measurement results of the preborn children
on an ultrasound image of the preborn children.

13. The ultrasound diagnostic apparatus according to
claim 11, wherein the hardware processor changes the
allocation of the measurement results of the preborn children
during the measurement of the preborn children performed
by the measurer.

14. An ultrasound diagnostic apparatus, comprising:

ameasurer that measures a predetermined item for each of

a plurality of preborn children in a body of a same
mother,

a display; and

a hardware processor that:

causes the display to display measurement results
respectively allocated to the plurality of preborn
children, the hardware processor determining
whether the measurement results of the plurality of
preborn children belong to the respective preborn
children;

causes the display to display prompting information
that prompts a change of the allocation of the mea-
surement results of the plurality of preborn children
in accordance with a determination result; and

changes the allocation of the plurality of measurement
results among the plurality of preborn children.

15. The ultrasound diagnostic apparatus according to
claim 14, further comprising a determination result recorder
that records the determination result obtained by determin-
ing whether the measure results of the plurality of preborn
children belong to the respective preborn children.

16. The ultrasound diagnostic apparatus according to
claim 14, wherein the hardware processor revises the deter-
mination result.

17. An ultrasound diagnostic apparatus, comprising:

a display; and

a hardware processor that:

automatically allocates measurement results to any one
of a plurality of preborn children in a body of a same
mother on basis of a predetermined condition in
measurement of a predetermined item performed for
each of the plurality of preborn children;
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causes the display to display the measurement results
respectively allocated to the plurality of preborn
children;

changes the allocation of the measurement results
respectively allocated to the plurality of preborn
children among the plurality of preborn children; and

causes allocation change information indicating that
the measurement results are not allocated on basis of
the predetermined condition to be displayed, once
the allocation of the measurement results is changed.

18. The ultrasound diagnostic apparatus according to
claim 17, wherein the predetermined condition comprises a
degree of relevance between the measurement results of the
plurality of preborn children that are presently measured and
the measurement results of the plurality of preborn children
measured at or before a previous time.

19. The ultrasound diagnostic apparatus according to
claim 1, further comprising a memory that stores therein
each of the plurality of preborn children and the measure-
ment results in association with each other, wherein the
memory stores therein information indicating that the allo-
cation is changed in association with the measurement
results in a case where the allocation of the measurement
results respectively allocated to the plurality of preborn
children is changed among the plurality of preborn children.

20. A non-transitory computer-readable recording
medium storing therein a control program for causing a
computer of an ultrasound diagnostic apparatus comprising
a measurer that measures a predetermined item for each of
a plurality of preborn children in a body of a same mother
and a display to execute:

causing the display to display measurement results

respectively allocated to the plurality of preborn chil-
dren; and

causing an operation key associated with an operation for

changing the allocation of the measurement results to
be displayed on a same screen as a screen on which the
measurement results are displayed, and changing the
allocation of the measurement results respectively allo-
cated to the plurality of preborn children among the
plurality of preborn children in response to an operation
of the operation key.

21. A non-transitory computer-readable recording
medium storing therein a control program for causing a
computer of an ultrasound diagnostic apparatus comprising
a measurer that measures a predetermined item for each of
a plurality of preborn children in a body of a same mother
and a display to execute:

causing the display to display measurement results

respectively allocated to the plurality of preborn chil-
dren; and

determining whether the measurement results of the plu-

rality of preborn children belong to the respective
preborn children;

causing the display to display prompting information that

prompts a change of the allocation of the measurement
results of the plurality of preborn children in accor-
dance with a determination result; and

changing the allocation of the plurality of measurement

results among the plurality of preborn children.

22. A non-transitory computer-readable recording
medium storing therein a control program for causing a
computer of an ultrasound diagnostic apparatus comprising
a display to execute:
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automatically allocating measurement results to any one
of a plurality of preborn children in a body of a same
mother on basis of a predetermined condition in mea-
surement of a predetermined item performed for each
of the plurality of preborn children;

causing the display to display the measurement results
respectively allocated to the plurality of preborn chil-
dren;

changing the allocation of the measurement results
respectively allocated to the plurality of preborn chil-
dren among the plurality of preborn children; and

causing allocation change information indicating that the
measurement results are not allocated on basis of the
predetermined condition to be displayed, in a case
where the allocation of the measurement results is
changed.
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