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(54) MATERNAL AND FETAL MONITORING DEVICE AND MONITORING DEVICE DISPLAY DEVICE

(57) There are provided a maternal and fetal moni-
toring device and a display device for monitoring device
including fetal heart rate acquisition means configured
to acquire a fetal heart rate, labor pain intensity acquisi-
tion means configured to acquire a maternal labor pain
intensity, fetal bioelectric signal acquisition means con-
figured to acquire a fetal bioelectric signal, and display
means capable of simultaneously displaying a cardioto-
cogram that displays the fetal heart rate and the labor
pain intensity side by side on the same time axis over
time as a graph and a fetal bioelectric signal diagram
displaying the fetal bioelectric signal, and optimizing and
displaying, together with the cardiotocogram, the fetal
bioelectric signal diagram and the like closely related to
these pieces of information.
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Description

Technical Field

[0001] The present invention relates to a maternal and
fetal monitoring device that monitor and record fetal heart
rate, uterine contraction pressure, and the like, and a
display device for monitoring device.
[0002] Priority is claimed on Japanese Patent Applica-
tion No. 2017-127544, filed on June 29, 2017, the content
of which is incorporated herein by reference.

Background Art

[0003] It is known that regular uterine contractions oc-
cur during a delivery, and changes in a fetal heart rate in
response to the uterine contractions are observed to pre-
sume a fetal situation. Further, a cardiotocogram (CTG)
is used in which the fetal heart rate and a uterine con-
traction pressure (labor pain intensity) are recorded with
time in order to grasp the fetal situation.
[0004] For example, Patent Literature 1 describes a
delivery monitoring device that records a fetal heart rate
curve indicating a change in the fetal heart rate(FHR)
over time and a maternal labor pain curve indicating a
change in the labor pain intensity (uterine contraction
pressure) over time on a recording sheet. A display unit
in this delivery monitoring device is provided with a dis-
play unit relating to transient bradycardia (early, delayed,
variant, and prolonged), a display unit relating to heart
rate baseline fine variation (disappearance, decrease,
moderate, and increase), and a warning sign are provid-
ed together with a fetal heart rate display unit in which
the fetal heart rate is digitally displayed (numerical dis-
play), a labor pain intensity display unit in which the labor
pain intensity is digitally displayed (numerical display),
and a fetal heart rate baseline display unit in which a fetal
heart rate baseline is digitally displayed (numerical dis-
play). As described above, Patent Literature 1 describes
that main information such as the fetal heart rate baseline
and a warning such as urgency are displayed on the dis-
play unit of the delivery monitoring device. Therefore, a
high level of interpretation work for determining a health
state of a fetus is unnecessary and a burden on a doctor
is reduced.
[0005] As methods of detecting the fetal heart rate in
such a delivery monitoring device in the related art, there
are an internal measurement method of directly attaching
electrocardiographic electrodes to the fetus after rupture
(during delivery) to directly detect a fetal electrocardio-
gram and an external measurement method (ultrasonic
Doppler method) of indirectly detecting a movement of a
fetal heart by an ultrasonic transducer attached on the
maternal abdominal wall. Of the methods, the internal
measurement method cannot be used before the rupture
since the electrocardiogram electrode is directly attached
to the fetus.
[0006] In the ultrasonic Doppler method (external

measurement method) that can be used before the rup-
ture, an ultrasonic wave is transmitted from the ultrasonic
transducer attached to the maternal abdominal wall to-
ward the heart of the fetus in the maternal body and the
ultrasonic transducer receives a reflected wave reflected
by the heart to measure the heart rate of the fetus based
on the received signal. The received signal obtained by
such an ultrasonic Doppler method includes a signal of
a heart valve, myocardium, or the like derived from the
movement of the heart and a signal derived from a ma-
ternal heartbeat, a movement of the uterine contraction
or the like. Therefore, for example, the fetal heart rate is
calculated by storing the received signal at constant time
intervals and subjecting to autocorrelation processing to
detect periodicity of the heart rate as described in Patent
Literature 2.

Citation List

Patent Literature

[0007]

Patent Literature 1: JP-A-2006-223335
Patent Literature 2: JP-A-10-28686
Patent Literature 3: Japanese Patent No. 4590554

SUMMARY OF INVENTION

Technical Problem

[0008] However, in the conventional delivery monitor-
ing device using such an ultrasonic Doppler method,
since it is necessary to subject to the autocorrelation
processing on the received signal stored at the constant
time intervals, it is impossible to acquire the fetal heart
rate in real time. For this reason, arrhythmia and the var-
iation in the heart rate within a sampling time of the fetus
cannot be observed, and a heart rate different from an
actual heart rate may be recorded as a measurement
value. In the calculation method of the fetal heart rate
using the autocorrelation processing, short term variabil-
ity (STV) or long term variability (LTV) cannot be meas-
ured accurately. Therefore, a discrepancy may occur be-
tween an actual clinical symptom and a measurement
record and there is a risk of misunderstanding of diag-
nosis in a medical field.
[0009] For example, Patent Literature 3 discloses an
electrocardiogram signal processing method and an
electrocardiogram signal processing device for extract-
ing a fetal electrocardiogram signal (a signal correspond-
ing to a fetal bioelectric signal) included in a biopotential
signal (abdominal electrocardiogram signal) detected
from electrodes attached to a maternal body. As de-
scribed in Patent Literature 3, the usefulness of the fetal
bioelectric signal is widely recognized, and a method of
extracting the fetal bioelectric signal not only during the
delivery but also by a non-invasive method is considered.
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[0010] When the fetal bioelectric signal can be extract-
ed accurately, it is considered that it is possible to perform
accurate heart rate detection between R-R’ (R wave in-
tervals), it is possible to accurately grasp the variation in
the fetal heart rate by beat-to-beat (every heartbeat), and
further it is easy to determine the situation by comparing
the fetal heart rate curve indicating the change in the fetal
heart rate over time, the maternal labor pain curve indi-
cating the change in the labor pain intensity (uterine con-
traction pressure) over time, and the fetal bioelectric sig-
nal diagram. For this reason, there is a need for a mon-
itoring device that is optimized for smoothly using the
fetal bioelectric signal in determining the fetal situation
by displaying the fetal bioelectric signal together with the
fetal heart rate curve and the maternal labor pain curve.
[0011] The present invention has been made in view
of such circumstances, and an object is to provide a ma-
ternal and fetal monitoring device and a monitoring de-
vice display device capable of easily and correctly deter-
mining a maternal and fetal situation by optimizing and
displaying, together with a cardiotocogram that displays
a fetal heart rate (fetal heart rate diagram) and a maternal
labor pain intensity (labor pain intensity diagram) side by
side over time, information such as a fetal bioelectric sig-
nal closely related to these pieces of information.

Solution to Problem

[0012] A maternal and fetal monitoring device of the
invention includes fetal heart rate acquisition means con-
figured to acquire fetal heart rate, labor pain intensity
acquisition means configured to acquire a maternal labor
pain intensity, fetal bioelectric signal acquisition means
configured to acquire a fetal bioelectric signal, and dis-
play means capable of simultaneously displaying a car-
diotocogram that displays the fetal heart rate and the
labor pain intensity side by side on the same time axis
over time as a graph and a fetal bioelectric signal diagram
that displays the fetal bioelectric signal.
[0013] The fetal bioelectric signal diagram is displayed
together with the cardiotocogram on the same time axis.
Therefore, it becomes easy to find the correlation among
the fetal heart rate, the labor pain intensity, and the fetal
bioelectric signal, and it is possible to resolve the misun-
derstanding in the diagnosis based on only the cardioto-
cogram. Further, it is possible to shorten an operation
time by simultaneously displaying the cardiotocogram
and the fetal bioelectric signal diagram (fetal bioelectric
signal waveform).
[0014] The maternal and fetal monitoring device of the
invention may further include a designated period input
unit capable of designating a predetermined period on
the cardiotocogram. The display means may be able to
display the fetal bioelectric signal in the predetermined
period on the fetal bioelectric signal diagram when the
predetermined period is designated by the designated
period input unit.
[0015] It is possible to check the variation in the fetal

bioelectric signal in the predetermined period in the car-
diotocogram in addition to the cardiotocogram and thus
to easily find abnormality such as arrhythmia that cannot
be checked in the fetal heart rate diagram of the cardi-
otocogram.
[0016] In the maternal and fetal monitoring device of
the invention, the display means may be able to display
the fetal bioelectric signal in the predetermined period on
the fetal bioelectric signal diagram to be distinguished
from the fetal bioelectric signal in another period adjacent
to the predetermined period.
[0017] It is possible to display the fetal bioelectric signal
in the predetermined period of the cardiotocogram and
the fetal bioelectric signal in another period in a distin-
guishable manner, and thus to easily check the fetal bio-
electric signal in the predetermined period and the fetal
bioelectric signal in the period adjacent to the predeter-
mined period.
[0018] The maternal and fetal monitoring device of the
invention may further include maternal electrocardio-
gram signal acquisition means configured to acquire a
maternal electrocardiogram signal. The display means
may be able to display a maternal electrocardiogram that
displays the maternal electrocardiogram signal together
with the fetal bioelectric signal diagram.
[0019] The maternal electrocardiogram is displayed to-
gether with the fetal bioelectric signal diagram. There-
fore, it is possible to find a correlation between the fetal
bioelectric signal and the maternal electrocardiogram
signal on the same time axis.
[0020] The maternal and fetal monitoring device of the
invention may further include an event input unit that
records event information. The display means may be
able to display the event information on the cardiotoco-
gram together with the information on the fetal heart rate
and the labor pain intensity.
[0021] Event information such as a posture change of
a maternal body or a drip start to the maternal body can
be input and recorded by the event input unit, and the
event information can be displayed on the cardiotoco-
gram together with the information on the fetal heart rate
and the labor pain intensity. Therefore, it is possible to
easily recognize the variation in the fetal heart rate or the
like caused by these events and thus to easily diagnose
a maternal or fetal situation.
[0022] The maternal and fetal monitoring device of the
invention may further include variation detection means
configured to detect variation in the fetal bioelectric sig-
nal. The display means may be able to display an occur-
rence point of the variation in the fetal bioelectric signal
on the cardiotocogram together with the information on
the fetal heart rate and the labor pain intensity.
[0023] It is possible to detect the variation in the fetal
bioelectric signal based on the information stored in ad-
vance and to display the occurrence point of the variation
on the cardiotocogram together with the information on
the fetal heart rate and the labor pain intensity. Therefore,
it becomes easier to grasp a change in the fetal heart
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rate and the labor pain intensity accompanying the var-
iation in the fetal bioelectric signal. Further, it becomes
easy to find the correlation among the fetal heart rate,
the labor pain intensity, and the fetal bioelectric signal,
and it is possible to resolve the misunderstanding in the
diagnosis based on only the cardiotocogram in the relat-
ed art.
[0024] In the maternal and fetal monitoring device ac-
cording to the invention, the display means may be able
to further display a time axis indicating the entire period
during which the fetal heart rate, the labor pain intensity,
and the fetal bioelectric signal are acquired and a display
range frame indicating a display range of the cardiotoco-
gram.
[0025] Normally, since the maternal and fetal monitor-
ing is performed for several hours, determination is diffi-
cult to be made when the cardiotocogram in the entire
period is displayed. Therefore, a measurement result of
approximately 15 minutes is displayed on one screen.
For this reason, it is possible to easily grasp at which
timepoint in the entire monitoring period the displayed
cardiotocogram is, by displaying the time axis and the
display range frame.
[0026] Further, it is preferable that the event informa-
tion display unit is able to display an icon indicating a
time when the event information is input on the time axis.
In this case, since the time of the displayed cardiotoco-
gram and the event occurrence time can be easily com-
pared, it is possible to quickly check maternal and fetal
states.
[0027] A display device for monitoring device of the
invention is connectable to a maternal and fetal monitor-
ing device including fetal heart rate acquisition means
configured to acquire a fetal heart rate, labor pain inten-
sity acquisition means configured to acquire a maternal
labor pain intensity, and fetal bioelectric signal acquisition
means configured to acquire a fetal bioelectric signal.
The display device includes display means capable of
simultaneously displaying a cardiotocogram that dis-
plays the fetal heart rate and the labor pain intensity side
by side on the same time axis over time as a graph and
a fetal bioelectric signal diagram that displays the fetal
bioelectric signal.
[0028] The display device of the invention may further
include a designated period input unit capable of desig-
nating a predetermined period on the cardiotocogram.
The display means may be able to display the fetal bio-
electric signal in the predetermined period on the fetal
bioelectric signal diagram when the predetermined peri-
od is designated by the designated period input unit.
[0029] In the display device of the invention, the ma-
ternal and fetal monitoring device may include maternal
electrocardiogram signal acquisition means configured
to acquire maternal electrocardiogram signal. The dis-
play means may be able to display a maternal electro-
cardiogram that displays the maternal electrocardiogram
signal together with the fetal bioelectric signal diagram.
[0030] The display device of the invention may further

include an event input unit that records event information.
The display means may be able to display the event in-
formation on the cardiotocogram together with the infor-
mation on the fetal heart rate and the labor pain intensity.
[0031] In the display device of the invention, the ma-
ternal and fetal monitoring device may include variation
detection means configured to detect variation in the fetal
bioelectric signal. The display means may be able to dis-
play an occurrence point of the variation in the fetal bio-
electric signal on the cardiotocogram together with the
information on the fetal heart rate and the labor pain in-
tensity.
[0032] In the display device according to the invention,
an event information display unit that displays a time axis
indicating the entire period during which the maternal and
fetal monitoring device acquires the fetal heart rate, the
labor pain intensity, and the fetal bioelectric signal and a
display range frame indicating a display range of the car-
diotocogram may be able to be further displayed.
[0033] Further, the event information display unit may
be able to further display an icon indicating a time when
the event information is recorded on the time axis.

Advantageous Effects of Invention

[0034] According to the invention, it is possible to easily
and accurately determine the maternal and fetal situation
by optimizing and displaying, together with the cardioto-
cogram that displays the fetal heart rate and the maternal
labor pain intensity side by side over time, the information
such as the fetal bioelectric signal closely related to these
pieces of information.

BRIEF DESCRIPTION OF DRAWINGS

[0035]

[Fig. 1] It is a block diagram illustrating a configura-
tion of a maternal and fetal monitoring device ac-
cording to a first embodiment of the present inven-
tion.
[Fig. 2] It is a block diagram illustrating a configura-
tion of a processing unit of the maternal and fetal
monitoring device illustrated in Fig. 1.
[Fig. 3] It is a front view of a display unit of the ma-
ternal and fetal monitoring device according to the
first embodiment of the present invention and is a
diagram showing an example of sequentially dis-
playing maternal and fetal information being meas-
ured.
[Fig. 4] It is a front view of the display unit of the
maternal and fetal monitoring device according to
the first embodiment of the present invention and is
a diagram showing an example of reproducing and
displaying information accumulated in a storage unit.
[Fig. 5] It is an external view of the maternal and fetal
monitoring device according to the first embodiment
of the present invention.
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[Fig. 6] It is a diagram showing a configuration of a
display device and a monitoring device to which the
display device is connected according to a second
embodiment of the present invention.
[Fig. 7] It is a diagram showing a processing process
in the display device and the monitoring device
shown in Fig. 6.

DESCRIPTION OF EMBODIMENTS

[0036] Hereinafter, each Embodiment of a maternal
and fetal monitoring device and a display device for mon-
itoring device according to the present invention will be
described below with reference to drawings. Fig. 1 is a
block diagram illustrating a configuration of a maternal
and fetal monitoring device (hereinafter "monitoring de-
vice") 101 according to a first embodiment of the present
invention. Fig. 2 is a block diagram illustrating a config-
uration of a processing unit 11 of the monitoring device
101. Figs. 3 and 4 are front views (screen diagrams) of
a display unit 12 of the monitoring device 101. Fig. 5 is
an external view of the monitoring device 101.

[Overall Configuration of Maternal and Fetal Monitoring 
Device]

[0037] As shown in the entire block diagram of Fig. 1,
the monitoring device 101 according to the embodiment
includes a device main body 10, and a first detection unit
51 and a second detection unit 52 connected to the de-
vice main body 10.
[0038] The first detection unit 51 is a sensor for acquir-
ing signals for detecting four pieces of information of a
maternal electrocardiogram signal, a fetal bioelectric sig-
nal, a maternal heart rate, and a fetal heart rate. The
second detection unit 52 is a sensor for acquiring a signal
for detecting a maternal labor pain intensity. Details of
the configurations of the detection units 51 and 52 and
a method for detecting the maternal electrocardiogram
signal, the fetal bioelectric signal, the maternal heart rate,
the fetal heart rate, and the labor pain intensity will be
described below.
[0039] As shown in the block diagram of Fig. 1, the
device main body 10 includes the processing unit 11 in-
cluding a computer that performs arithmetic processing
on the signals acquired from the first detection unit 51
and the second detection unit 52, the display unit 12 (refer
to Figs. 3 and 4) that displays maternal and fetal infor-
mation obtained in the processing unit 11, and a record-
ing unit 13 that outputs a fetal heart rate curve and a labor
pain intensity curve of the fetal heart rate and the labor
pain intensity to a recording sheet using at least pieces
of information on the fetal heart rate and the labor pain
intensity among the pieces of maternal and fetal infor-
mation obtained in the processing unit 11.
[0040] The first detection unit 51 is composed of a plu-
rality of abdominal electrodes, a plurality of chest elec-
trodes, and an ultrasonic sensor that are respectively at-

tached to the maternal body (not shown). The abdominal
electrode attached to the maternal abdomen detects a
biopotential signal in which various signals, such as the
maternal electrocardiogram signal generated from a ma-
ternal heart, a uterine electromyogram signal, a maternal
electromyogram signal, and the fetal bioelectric signal
generated from a heart of the fetus in a maternal uterus,
are combined. The chest electrode attached to the ma-
ternal chest detects the maternal electrocardiogram sig-
nal that does not include the fetal bioelectric signal and
the like. The ultrasonic sensor attached to the maternal
abdomen detects an ultrasonic signal including a fetal
Doppler signal of a heartbeat cycle of the fetal heart.
[0041] As shown in the block diagram of Fig. 1, each
signal detected by the first detection unit 51 is transmitted
to the processing unit 11 of the device main body 10 and
is used for extracting the fetal bioelectric signal in the
processing unit 11. In the monitoring device 101 accord-
ing to the first embodiment, an electrocardiogram signal
processing method described in Patent Literature 3 (Jap-
anese Patent No. 4590554) is employed to extract the
fetal bioelectric signal.
[0042] More specifically, as shown in Fig. 2, the
processing unit 11 is provided with a capturing process-
ing unit 31, a separation and analysis processing unit 32,
a maternal heart rate conversion processing unit 33, a
fetal heart rate conversion processing unit 34, a display
processing unit 35, and a storage unit 36. First, each
signal detected by the first detection unit 51, that is, the
biopotential signal detected from the abdominal elec-
trode, the maternal electrocardiogram signal detected
from the chest electrode, and the ultrasonic signal includ-
ing the fetal Doppler signal detected from the ultrasonic
sensor is transmitted to the capturing processing unit 31
from the first detection unit 51 and converted into data
suitable for analysis in the separation and analysis
processing unit 32 in the capturing processing unit 31.
Specifically, signal processing such as signal amplifica-
tion, AD conversion, and data segmentation for recording
and storing processing is performed.
[0043] The processed biopotential signal, maternal
electrocardiogram signal, and fetal Doppler signal (ultra-
sonic signal) are transferred from the capturing process-
ing unit 31 to the separation and analysis processing unit
32. The separation and analysis processing unit 32 per-
forms electrocardiogram signal processing and extracts
the fetal bioelectric signal from the biopotential signal.
[0044] The fetal bioelectric signal extracted by the sep-
aration and analysis processing unit 32 is transferred
from the separation and analysis processing unit 32 to
the fetal heart rate conversion processing unit 34. In the
fetal heart rate conversion processing unit 34, the fetal
heart rate is calculated from a change in R wave intervals
obtained from the fetal bioelectric signal.
[0045] The maternal electrocardiogram signal detect-
ed by the chest electrode is further transferred from the
separation and analysis processing unit 32 to the mater-
nal heart rate conversion processing unit 33. In the ma-
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ternal heart rate conversion processing unit 33, the ma-
ternal heart rate is calculated from a change in R wave
intervals obtained from the maternal electrocardiogram
signal.
[0046] These fetal bioelectric signal, fetal heart rate,
maternal electrocardiogram signal, and maternal heart
rate are stored in the storage unit 36.
[0047] Further, the separation and analysis processing
unit 32 has a function of detecting variation in the fetal
bioelectric signal or fetal heart rate, arrhythmia, or the
like based on the information stored in the storage unit
36 in advance, a function of detecting an analysis error,
and the like (variation detection means). A variation oc-
currence point of the fetal bioelectric signal, the analysis
error, or the like detected by the separation and analysis
processing unit 32 is stored in the storage unit 36 and
displayed at a corresponding position on the display unit
12 (on the cardiotocogram 23). The display of the varia-
tion occurrence point of the fetal bioelectric signal, the
analysis error, or the like will be described in detail in the
description of the display unit 12 described below.
[0048] As described above, in the monitoring device
101 according to the first embodiment, the fetal heart
rate, the fetal bioelectric signal, and the maternal elec-
trocardiogram signal are acquired by the first detection
unit 51, and the capturing processing unit 31, the sepa-
ration and analysis processing unit 32, and the fetal heart
rate conversion processing unit 34 of the processing unit
11. Fetal heart rate acquisition means, fetal bioelectric
signal acquisition means, and maternal electrocardio-
gram signal acquisition means according to the invention
are composed of these first detection unit 51, capturing
processing unit 31, separation and analysis processing
unit 32, and fetal heart rate conversion processing unit
34. In the monitoring device 101 according to the em-
bodiment, the separation and analysis processing unit
32 and the storage unit 36 detect the variation in the fetal
bioelectric signal. The variation detection means accord-
ing to the invention is composed of the separation and
analysis processing unit 32 and the storage unit 36.
[0049] The second detection unit 52 is composed of a
labor pain transducer attached to the maternal abdomen
and detects the labor pain intensity signal. The labor pain
transducer is a pressure-sensitive sensor that detects an
increase in pressure (labor pain intensity) caused by ex-
pansion and compression of the maternal abdomen dur-
ing uterine contraction. As shown in the block diagram
of Fig. 1, the labor pain intensity signal detected by the
second detection unit 52 is transmitted to the processing
unit 11 of the device main body 10 and is converted into
a signal suitable for drawing processing in the processing
unit 11.
[0050] More specifically, as shown in Fig. 2, the
processing unit 11 is further provided with a numerical
processing unit 37 and an arithmetic processing unit 38
in addition to the display processing unit 35 and the stor-
age unit 36 described above. The labor pain intensity
signal is transmitted from the second detection unit 52

to the numerical processing unit 37, and the numerical
processing unit 37 performs the signal processing such
as signal amplification, AD conversion, and data seg-
mentation for recording and storing processing. The labor
pain intensity signal subjected to the signal processing
by the numerical processing unit 37 is transferred to the
arithmetic processing unit 38. In the arithmetic process-
ing unit 38, the labor pain intensity corresponding to 0 to
100 is calculated. The labor pain intensity is stored in the
storage unit 36.
[0051] As described above, in the monitoring device
101 according to the first embodiment, the labor pain
intensity is acquired by the second detection unit 52, and
the numerical processing unit 37 and the arithmetic
processing unit 38 of the processing unit 11. Labor pain
intensity acquisition means according to the invention is
composed of the second detection unit 52, the numerical
processing unit 37, and the arithmetic processing unit 38.
[0052] The maternal electrocardiogram signal, fetal
bioelectric signal, maternal heart rate, fetal heart rate,
and labor pain intensity stored in the storage unit 36 are
transmitted to the display processing unit 35. In the dis-
play processing unit 35, the drawing processing is per-
formed based on these signals to create a maternal elec-
trocardiogram 21 (maternal electrocardiogram wave-
form) based on the maternal electrocardiogram signal, a
fetal bioelectric signal diagram 22 (fetal bioelectric signal
waveform) based on the fetal bioelectric signal, a fetal
heart rate diagram 24 based on the fetal heart rate, and
a labor pain intensity diagram 25 based on the labor pain
intensity signal. As shown in the block diagram of Fig. 1
and the screen diagrams of the display unit 12 of Figs. 3
and 4, the display unit 12 displays the maternal electro-
cardiogram 21, the fetal bioelectric signal diagram 22,
the fetal heart rate diagram 24, and the labor pain inten-
sity diagram 25.
[0053] The information such as the variation occur-
rence point of the fetal bioelectric signal, the analysis
error, or the like detected by the separation and analysis
processing unit 32 is also subjected to the drawing
processing by the display processing unit 35 and is dis-
played as an event icon on the cardiotocogram 23 (fetal
heart rate diagram 24) together with the information on
the fetal heart rate and the labor pain intensity. The car-
diotocogram 23 is a graph in which the fetal heart rate
(fetal heart rate diagram 24) and the labor pain intensity
(labor pain intensity diagram 25) are displayed side by
side on the same time axis over time.
[0054] As described above, in the monitoring device
101 according to the first embodiment, the information
such as the variation occurrence point of the fetal bioe-
lectric signal, the analysis error, or the like is displayed
by the display processing unit 35 of the processing unit
11 and the display unit 12 together with the pieces of
information on the maternal electrocardiogram 21, the
fetal bioelectric signal diagram 22, and the cardiotoco-
gram 23. Display means according to the invention is
composed of the display processing unit 35 and the dis-
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play unit 12.
[0055] The detection method in each of the detection
units 51 and 52 and the processing method in the
processing unit 11 used in the maternal and fetal moni-
toring device 101 according to the first embodiment are
examples. Each method of measuring and calculating
the maternal electrocardiogram signal, the fetal bioelec-
tric signal, the fetal heart rate, and the labor pain intensity
is not particularly limited.
[0056] In the first embodiment, each of the detection
units 51 and 52 detects the signal by an external meas-
urement method. However, it is also possible to use de-
tection means by an internal measurement method or
detection means by an external measurement method
different from the embodiment.
[0057] Specifically, in the monitoring device 101 ac-
cording to the first embodiment, the maternal heart rate
and the fetal heart rate are calculated from the maternal
electrocardiogram signal and the fetal bioelectric signal
based on the signals detected by the external measure-
ment method. However, the method of acquiring the ma-
ternal heart rate and the fetal heart rate is not limited
thereto. For example, in the maternal and fetal monitoring
device, it is possible to directly acquire (internal meas-
urement method) the maternal heart rate and the fetal
heart rate using the electrodes or the like directly attached
to the maternal body and the fetus.
[0058] Next, display contents of the display unit 12 will
be described more specifically. As shown in Figs. 3 and
4, the display unit 12 has a display function of displaying
the maternal and fetal information and can simultaneous-
ly display the fetal bioelectric signal diagram 22 that dis-
plays the waveform of the fetal bioelectric signal and the
maternal electrocardiogram 21 that displays the wave-
form of the maternal electrocardiogram signal together
with the cardiotocogram 23 that displays the fetal heart
rate (fetal heart rate diagram 24) and the labor pain in-
tensity (labor pain intensity diagram 25) side by side on
the same time axis over time as the graph.
[0059] Fig. 3 shows the display unit 12 in a state where
the acquired information is sequentially displayed sub-
stantially in real time (real time mode), and Fig. 4 shows
the display unit 12 in a state where the stored information
is reproduced and displayed (reproduction mode). In any
mode, a time range displayed on the maternal electro-
cardiogram 21 and the fetal bioelectric signal diagram 22
is shorter than a time range displayed on the cardiotoco-
gram 23, which is approximately one-thousandth of the
cardiotocogram 23. Therefore, a display magnification is
approximately 1000 times. For example, a display width
of the cardiotocogram 23 is set to ten and several minutes
while the display width of the maternal electrocardiogram
21 and the fetal bioelectric signal diagram 22 is set to ten
and several seconds. Accordingly, the maternal electro-
cardiogram waveform and the fetal bioelectric signal
waveform can be displayed in more detail in the maternal
electrocardiogram 21 and the fetal bioelectric signal di-
agram 22.

[0060] The information on the cardiotocogram 23 (fetal
heart rate diagram 24 and labor pain intensity diagram
25) at the right end (the right end of the horizontal axis
which is a time axis) of Figs. 3 and 4 is newer information.
The display unit 12 is provided with a recording time dis-
play unit 26 that displays a recording time. The recording
time display unit 26 displays a time at which information
(latest information on the screen) at the right end of the
cardiotocogram 23 is acquired.
[0061] In Figs.3 and 4, a fetal heart rate digital display
unit 22d that digitally displays (numerically displays) the
fetal heart rate is provided on a right side of the fetal
bioelectric signal diagram 22, and thus it is possible to
simultaneously check the fetal heart rate together with
the fetal bioelectric signal waveform of the fetal bioelec-
tric signal diagram 22 on one screen of the display unit
12. Similarly, a maternal heart rate digital display unit 21d
that digitally displays (numerically displays) the maternal
heart rate is provided on the right side of the maternal
electrocardiogram 21, and thus it is possible to simulta-
neously check the maternal heart rate together with the
maternal electrocardiogram signal waveform of the ma-
ternal electrocardiogram 22 on one screen of the display
unit 12.
[0062] The display unit 12 can switch and display a
plurality of screens in addition to the screens shown in
Figs. 3 and 4.
[0063] The display unit 12 is composed of a touch panel
display (monitor) that has both the display function and
an input function and also functions as an operating unit
14. Therefore, the monitoring device 101 operates
(presses or touches) each of operation switches (event
input buttons 41a to 41d, period feed buttons 73a and
73b, event display feed buttons 75 and 75b, and the like)
displayed on the display screen of the display unit 12 to
perform various operations.
[0064] For example, in a lower right portion of the dis-
play unit 12 shown in Figs. 3 and 4, there is provided an
event input unit 41 to which event information such as a
posture change of the maternal body or a drip start to the
maternal body is input together with the information on
the fetal heart rate and the labor pain intensity for record-
ing the pieces of information. The plurality of event input
buttons 41a to 41d and the like are displayed on the event
input unit 41. By operating these event input buttons 41a
to 41d, the event information together with the informa-
tion on the fetal heart rate and the labor pain intensity
can be input to the storage unit 36 and recorded together
with an event occurrence time.
[0065] For example, the event input buttons 41a to 41d
shown in Fig. 3 are indicated by icons corresponding to
each piece of event information. The event input button
41a corresponds to the posture change of the maternal
body, the event input button 41b corresponds to the drip
start to the maternal body, the event information input
button 41c corresponds to an oxygen administration to
the maternal body, and the event input button 41d cor-
responds to a fetal movement, respectively. With the op-
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eration of each of the event input buttons 41a to 41d
corresponding to the occurrence of these events, each
piece of event information is associated with the infor-
mation on the fetal heart rate and the labor pain intensity
at the timepoint and stored in the storage unit 36. These
pieces of event information are subjected to the drawing
processing in the display processing unit 35 and are dis-
played by event icons 61a and 61b together with the car-
diotocogram 23 (fetal heart rate diagram 24) on the dis-
play unit 12 (refer to Figs. 3 and 4).
[0066] An event sign 41e corresponds to event infor-
mation indicating a recording start timepoint of the car-
diotocogram 23, and an event sign 41f corresponds to
event information indicating a recording end time of the
cardiotocogram 23. The recording of these pieces of
event information (recording start timepoint and record-
ing end timepoint) is automatically performed at the start
and end of measurement of the fetal heart rate, the labor
pain intensity, and the like, not by the operation of the
event input button. An event sign 41g corresponds to
event information indicating the variation occurrence
point of the fetal bioelectric signal. When this event oc-
curs (when the fetal bioelectric signal varies during meas-
urement of the fetal heart rate, the labor pain intensity,
and the like), the event information of the variation oc-
currence detected (acquired) by the separation and anal-
ysis processing unit 32 is automatically stored in the stor-
age unit 36. Even when the analysis error occurs in the
separation and analysis processing unit 32, the event
information (corresponding to an event sign 41h) indicat-
ing the occurrence of the analysis error or the like is au-
tomatically stored in the storage unit 36. These automat-
ically stored pieces of event information are subjected to
the drawing processing by the display processing unit 35
and displayed by event icons (not shown) having the
same design as the event signs 41e to 41h on the car-
diotocogram 23 of the display unit 12.
[0067] The display unit 12 of the monitoring device 101
can display not only the maternal electrocardiogram 21,
the fetal bioelectric signal diagram 22, and the cardioto-
cogram 23 (fetal heart rate diagram 24 and labor pain
intensity diagram 25) based on the processed maternal
electrocardiogram signal, fetal bioelectric signal, fetal
heart rate, and labor pain intensity substantially in real
time (Fig. 3) but also the maternal electrocardiogram 21,
the fetal bioelectric signal diagram 22, and the cardioto-
cogram 23 (fetal heart rate diagram 24 and labor pain
intensity diagram 25) based on the accumulated mater-
nal electrocardiogram signal, fetal bioelectric signal, fetal
heart rate, and labor pain intensity by calling the stored
information already accumulated in the storage unit 36
(Fig. 4).
[0068] An event information display unit 70 is displayed
at the bottom of the display unit 12, in which a scroll bar
(time axis) 71 representing the entire information accu-
mulation time from the recording start timepoint (the en-
tire period in which the fetal heart rate, the labor pain
intensity, and the fetal bioelectric signal are acquired in

the monitoring device 101) and a scroll frame (display
range frame) 72 indicating a display range of the cardi-
otocogram 23 on the scroll bar 71 are shown. That is,
information within a period surrounded by the scroll frame
72 on the scroll bar 71 is displayed in the cardiotocogram
23 on the screen of the display unit 12. The recording
time display unit 26 displays a time when the information
at the right end of the cardiotocogram 23 is acquired.
[0069] In the state of Fig. 3 where the acquired infor-
mation is displayed substantially in real time, the cardi-
otocogram 23 displays the latest information. Therefore,
the scroll frame 72 is positioned at the right end of the
scroll bar 71, and the recording time display unit 26 dis-
plays substantially a current time.
[0070] When the information is accumulated beyond a
period that can be displayed on the screen (for example,
15 minutes), some pieces of information accumulated in
the storage unit 36 can be displayed in the cardiotoco-
gram 23 on the screen of the display unit 12. Information
accumulated in the storage unit 36 and in a period not
displayed in the cardiotocogram 23 on the screen can be
displayed on the display unit 12 by moving the scroll
frame 72 along the scroll bar 71 in the horizontal direction
of the screen and disposing the information at a prede-
termined position. Fig. 4 represents a screen of the dis-
play unit 12 in the reproduction mode for displaying in-
formation at a predetermined timepoint from the accu-
mulated information.
[0071] The scroll frame 72 can be moved to a prede-
termined position on the scroll bar 71 by an operation of
tracing the screen (touch screen) of the display unit 12
with a finger or an operation of the period feed buttons
73a and 73b disposed on the left and right of the scroll
bar 71. The display range of the cardiotocogram 23 can
be changed by moving the scroll frame 72. The display
range of the cardiotocogram 23 can be changed in the
same manner during and after the measurement.
[0072] When the period feed buttons 73a and 73b are
operated, the scroll frame 72 is moved on (before and
after) a period adjacent to the display period at a current
timepoint. For example, when the period feed button 73b
on the right side is operated, the scroll frame 72 is moved
to the right and thus the information on the fetal heart
rate and the labor pain intensity in a period adjacent to
the right side of the display period at the current timepoint
(period after the current timepoint, information newer
than the current timepoint) is displayed in the cardioto-
cogram 23.
[0073] When the period feed button 73a on the left side
is operated, the scroll frame 72 is moved to the left side,
and thus the information on the fetal heart rate and the
labor pain intensity in a period adjacent to the left side of
the display period at the current timepoint (period before
the current timepoint, information older than the current
timepoint) is displayed in the cardiotocogram 23. Further,
the scroll frame 72 can be further moved to the left side
by continuously operating the period feed button 73a on
the left side, and thus the information on the fetal heart
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rate and the labor pain intensity at the position can be
displayed in the cardiotocogram 23. As described above,
when the period feed buttons 73a and 73b are used, the
information on the fetal heart rate and the labor pain in-
tensity for each period surrounded by the scroll frame 72
can be sequentially displayed in the cardiotocogram 23
on the screen.
[0074] As shown in Fig. 4, there is provided a desig-
nated period input unit 42 capable of designating a pre-
determined period (for example, several seconds) of a
further short period within the display time axis (for ex-
ample, ten and several minutes) displayed in the cardi-
otocogram 23, on the cardiotocogram 23 of the display
unit 12 being reproduced. By moving the designated pe-
riod input unit 42 in the horizontal direction of the screen
and disposing the unit at a predetermined position within
the display time axis of the cardiotocogram 23, the fetal
bioelectric signal (waveform) in a period in which the des-
ignated period input unit 42 is disposed in an overlapped
manner can be displayed in the fetal bioelectric signal
diagram 22 and the maternal electrocardiogram signal
(waveform) during the period can be displayed in a des-
ignation frame 42b of the maternal electrocardiogram 21.
[0075] The designation frame 42b is displayed in the
fetal bioelectric signal diagram 22, and the fetal bioelec-
tric signal waveform within a predetermined period des-
ignated by the designated period input unit 42 is dis-
played in the designation frame 42b. Therefore, the fetal
bioelectric signal waveform is displayed including the pe-
riod before and after (left and right) of the designation
frame 42b, that is, the period before and after adjacent
to the predetermined period. As described above, the
fetal bioelectric signal waveform within the period corre-
sponding to the predetermined period designated by the
designated period input unit 42 is displayed within the
range surrounded by the designation frame 42b, and thus
the fetal bioelectric signal in the predetermined period is
displayed in the fetal bioelectric signal diagram 22 so as
to be distinguishable from the fetal bioelectric signal in
another period.
[0076] Similar to the fetal bioelectric signal diagram 22,
a designation frame 42a is also displayed in the maternal
electrocardiogram 21, and the maternal electrocardio-
gram signal in the predetermined period and the maternal
electrocardiogram signal in another period are displayed
in a distinguishable manner. That is, the maternal elec-
trocardiogram signal waveform in the predetermined pe-
riod designated by the designated period input unit 42 is
displayed in the designation frame 42a in the maternal
electrocardiogram 21. The maternal electrocardiogram
21 and the fetal bioelectric signal diagram 22 always dis-
play information in the same time range.
[0077] The designated period input unit 42 is a vertical
line-shaped marker displayed with a width of one to sev-
eral pixels on the screen and is indicated by designation
frames 42a and 42b in the maternal electrocardiogram
21 and the fetal bioelectric signal diagram 22 by desig-
nating a time corresponding to the width as the prede-

termined period. For example, when the width (one to
several pixels) of the designated period input unit 42 cor-
responds to one second, one second is designated as
the predetermined period. In the maternal electrocardi-
ogram 21 and the fetal bioelectric signal diagram 22,
when a display setting of the time axis is, for example,
one-hundredth of the cardiotocogram 23 on the screen,
a width 100 times the width of the designated period input
unit 42 is surrounded by the designation frames 42a and
42b.
[0078] In Fig. 4, the scroll bar 71 shows the information
in the entire measurement time (for example, several
hours), and the cardiotocogram 23 shows the information
in a time (for example, 15 minutes) surrounded by the
scroll frame 72. On the contrary, the maternal electrocar-
diogram 21 and the fetal bioelectric signal diagram 22
show the information in a short time (for example, 10
seconds) compared with the cardiotocogram 23 in an
enlarged manner, and a predetermined period (for ex-
ample, one second) designated by the designated period
input unit 42 is indicated by the designation frames 42a
and 42b.
[0079] As means configured to display the fetal bioe-
lectric signal in the predetermined period designated by
the designated period input unit 42 and the fetal bioelec-
tric signal in another period adjacent to the predeter-
mined period in a distinguishable manner, it is possible
to employ various means such as displaying the desig-
nation frames 42a and 42b surrounding a part of the fetal
bioelectric signal diagram 22 by frame lines as shown in
Figs. 3 and 4, changing a background color of the des-
ignation frames 42a and 42b to a color different from
another period, changing a color of a line indicating the
waveform of the fetal bioelectric signal within the prede-
termined period to a color different from another period,
or changing a thickness of the waveform of the fetal bio-
electric signal.
[0080] As described above, in the monitoring device
101 according to the first embodiment, when a predeter-
mined period is designated by the designated period in-
put unit 42, it is possible to enlarge and display the fetal
bioelectric signal and the maternal electrocardiogram
signal in the predetermined period side by side on the
display unit 12 and thus to easily check the signals.
[0081] Simplified icons 62a to 62h corresponding to
the event icons 61a, 61b, and the like displayed in the
cardiotocogram 23 are displayed in the scroll bar 71, and
thus it is possible to easily check the presence or absence
of the stored event information or an occurrence point
thereof in the scroll bar 71. For this reason, it is possible
to easily recognize a correlation between the event in-
formation and the information on the cardiotocogram 23.
[0082] For example, in a case where a situation before
and after the event occurrence corresponding to the sim-
plified icon 62c on the scroll bar 71 is checked in the
reproduction mode for checking the information accumu-
lated in the storage unit 36 (Fig. 4), when the scroll frame
72 is moved to a position overlapping the simplified icon
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62c, the waveform in the period in the scroll frame 72 is
displayed in the cardiotocogram 23.
[0083] Further, when the designated period input unit
42 is moved near the event icon 61b in the cardiotoco-
gram 23, the designation frames 42a and 42b in the ma-
ternal electrocardiogram 21 and the fetal bioelectric sig-
nal diagram 22 are moved to a position surrounding a
time designated by the designated period input unit 42.
Accordingly, the cardiotocogram waveform before and
after the event occurrence corresponding to the event
icon 61b, the maternal electrocardiogram waveform, and
the fetal bioelectric signal waveform are displayed in cor-
respondence with each other. As described above, it is
possible to display side by side the cardiotocogram 23,
the maternal electrocardiogram 21, and the fetal bioelec-
tric signal diagram 22 at a predetermined timepoint and
thus to compare and check each waveform.
[0084] Event display feed buttons 75a and 75b are dis-
posed on the left and right of the scroll bar 71. It is possible
to move the scroll frame 72 to a period in which event
information at a position closest to the position where the
scroll frame 72 at the current timepoint is disposed is
recorded, by operating (pressing) these event display
feed buttons 75a and 75b. It is possible to instantane-
ously display the information on the fetal heart rate and
the labor pain intensity in the period in the cardiotocogram
23.
[0085] When the event display feed button 75b on the
right side is operated, the cardiotocogram 23 is displayed
with the event information (the simplified icon 62d in Fig.
4) disposed at the closest position in a right range from
the scroll frame 72 at the current timepoint (position in-
cluding the simplified icon 62c) as the center of the dis-
play period. When the event display feed button 75b on
the right side is further operated, the cardiotocogram 23
is displayed with the event information (simplified icon
62e) on the right side of the event information (simplified
icon 62d) disposed at the center position of the display
period at the current timepoint as the center of the display
period. As described above, in the monitoring device 101,
it is possible to easily access the event information and
the cardiotocogram 23 at the time of the event occurrence
by operating the event display feed buttons 75a and 75b.
[0086] Further, as shown in Fig. 4, a scroll bar marker
72a indicating a time position corresponding to the des-
ignated period input unit 42 is displayed in the scroll frame
72 of the scroll bar 71. Therefore, it is possible to check
where the maternal electrocardiogram 21, fetal bioelec-
tric signal diagram 22, and cardiotocogram 23 displayed
on the screen are in the entire waveform only by viewing
the scroll bar 71 including the scroll frame 72 and the
scroll bar marker 72a.
[0087] In the monitoring device 101, the display unit
12 is composed of the touch panel display and is used
as the operating unit 14. However, the display unit 12 is
not used as the operating unit 14, and a separate oper-
ating unit may be disposed at a close position adjacent
to the display unit 12. In this case, since the operating

unit is also disposed adjacent to the display unit 12, the
operation can be performed while easily checking the
display unit 12.
[0088] In the monitoring device 101, the recording unit
13 is composed of a common recorder (such as a printing
device). The recording unit 13 outputs the fetal heart rate
curve and the labor pain intensity curve to a recording
sheet 81 (refer to Fig. 5) based on at least the pieces of
information on the fetal heart rate and the labor pain in-
tensity among the pieces of information accumulated in
the storage unit 36. The cardiotocogram in which the fetal
heart rate diagram and the labor pain intensity diagram
are recorded (printed) side by side on the same time axis
over time is created.

[Operation of Maternal And Fetal Monitoring Device]

[0089] Next, an operation of the monitoring device 101
will be described. When the operation (measurement) of
the monitoring device 101 is started, the signals acquired
from the first detection unit 51 and the second detection
unit 52 are processed by the processing unit 11, and the
display unit 12 displays the screen with cardiotocogram
23 as shown in Fig. 3. As described above, the display
unit 12 simultaneously displays the fetal bioelectric signal
diagram 22 that displays the waveform of the fetal bioe-
lectric signal and the maternal electrocardiogram 21 that
displays the waveform of the maternal electrocardiogram
signal together with the cardiotocogram 23. The record-
ing unit 13 also draws the fetal heart rate curve and the
labor pain intensity curve corresponding to the display
unit 12 on the recording sheet 81.
[0090] In a normal measurement of the maternal elec-
trocardiogram signal, the fetal bioelectric signal, the fetal
heart rate, and the maternal heart rate, the display unit
12 displays the maternal electrocardiogram 21, the fetal
bioelectric signal diagram 22, and the cardiotocogram 23
based on the maternal electrocardiogram signal, the fetal
bioelectric signal, the fetal heart rate, and the labor pain
intensity which are processed in real time. These pieces
of information are displayed along with the time axis, and
the information on the display unit 12 is sequentially up-
dated to newly acquired information as time passes (real
time mode).
[0091] As described above, the information on the car-
diotocogram 23 (fetal heart rate diagram 24 and labor
pain intensity diagram 25) at the right end of Fig. 3 is
assumed to be the latest information. Further, the record-
ing time display unit 26 displays a time of the measure-
ment, which is the latest information. The time is updated
with the passage of time. The pieces of information on
the maternal electrocardiogram 21 and the fetal bioelec-
tric signal diagram 22 are sequentially updated from the
left end side to the right end side in Fig. 3 for each unit
time. When the update point reaches the right end, the
point returns to the left end and the pieces of information
are updated. The maternal heart rate digital display unit
21d and the fetal heart rate digital display unit 22d nu-
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merically display the maternal heart rate and the fetal
heart rate corresponding to the time at the right end in
the cardiotocogram 23.
[0092] When the separation and analysis processing
unit 32 detects the variation in the fetal bioelectric signal
during monitoring, an icon (similar to the event icons 61a
and 61b) indicating the variation occurrence point of the
fetal bioelectric signal on the cardiotocogram 23 is dis-
played. Further, when an operator operates the event
input unit 41, the event icons of the pieces of event in-
formation corresponding to the operated event input but-
tons 41a to 41d are displayed on the cardiotocogram 23.
The pieces of event information are stored in the storage
unit 36 together with the occurrence time.
[0093] In the monitoring device 101, the maternal elec-
trocardiogram 21, the fetal bioelectric signal diagram 22,
and the cardiotocogram 23 based on the maternal elec-
trocardiogram signal, the fetal bioelectric signal, the fetal
heart rate, and the labor pain intensity substantially which
are processed in real time can be displayed, and, as de-
scribed above, the maternal electrocardiogram 21, the
fetal bioelectric signal diagram 22, and the cardiotoco-
gram 23 based on the accumulated maternal electrocar-
diogram signal, fetal bioelectric signal, fetal heart rate,
and labor pain intensity can be displayed and reproduced
by calling the stored information already accumulated in
the storage unit 36 (reproduction mode).
[0094] For example, it is possible to display the infor-
mation on the fetal heart rate and the labor pain intensity
in a past period on the cardiotocogram 23 of the display
unit 12 by moving the scroll frame 72 on the screen of
the display unit 12 shown in Fig. 4 to a position indicating
the past period from the current timepoint, that is, the left
side along the scroll bar 71. In this case, when the event
information is recorded in the past period, the icons in-
dicating the event information (for example, event icons
61a and 61b) are also displayed on the cardiotocogram
23.
[0095] Further, it is possible to display the waveform
of the fetal bioelectric signal at a position (predetermined
period) on the fetal bioelectric signal diagram 22 by mov-
ing the designated period input unit 42 displayed in an
overlapped manner on the cardiotocogram 23 of the dis-
play unit 12 and disposing the unit at the predetermined
position within the display time axis of the cardiotocogram
23, together with the waveform of the maternal electro-
cardiogram signal on the maternal electrocardiogram 21.
In this case, in the maternal electrocardiogram 21 and
the fetal bioelectric signal diagram 22, the fetal bioelectric
signal and the maternal electrocardiogram signal in the
period corresponding to the predetermined period des-
ignated on the cardiotocogram 23 are displayed so as to
be distinguishable from the fetal bioelectric signal and
the maternal electrocardiogram signal in another period
adjacent to the predetermined period by the designation
frames 42a and 42b, respectively.
[0096] As described above, in the monitoring device
101 according to the first embodiment, the display unit

12 displays the cardiotocogram 23 that displays the fetal
heart rate and the labor pain intensity side by side on the
same time axis over time and the fetal bioelectric signal
diagram 22. Therefore, it is possible to easily check the
variation in the fetal bioelectric signal within the prede-
termined period of the cardiotocogram 23 and to easily
find abnormality such as arrhythmia that cannot be
checked in the cardiotocogram 23. Further, in the mon-
itoring device 101, the display unit 12 displays the ma-
ternal electrocardiogram 21 together with the fetal bioe-
lectric signal diagram 22. Therefore, it is possible to find
a correlation between the fetal bioelectric signal wave-
form and the maternal electrocardiogram signal wave-
form on the same time axis.
[0097] In the monitoring device 101, since the event
information is displayed on the cardiotocogram 23, it is
possible to easily recognize the variation in the fetal heart
rate and the like caused by the event such as the posture
change of the maternal body or the drip start to the ma-
ternal body and thus to easily diagnose a maternal or
fetal situation.
[0098] In the monitoring device 101, since the informa-
tion such as the variation occurrence point of the fetal
bioelectric signal is displayed on the cardiotocogram 23,
it becomes easy to grasp the change in the fetal heart
rate or the labor pain intensity accompanying the varia-
tion in the fetal bioelectric signal from the cardiotocogram
23. Further, it becomes easy to find the correlation among
the fetal heart rate, the labor pain intensity, and the fetal
bioelectric signal from these pieces of information, and
thus it is possible to resolve the misunderstanding in the
diagnosis based on only the cardiotocogram 23 in the
related art.
[0099] As described above, the information such as
the fetal bioelectric signal closely related to these pieces
of information is optimized and displayed simultaneously
with the cardiotocogram 23 in the monitoring device 101.
Therefore, it is possible to shorten the operation time and
to easily determine the fetal situation. Therefore, it be-
comes easy to find the correlation among the fetal heart
rate, the labor pain intensity, and the fetal bioelectric sig-
nal, and thus it is possible to resolve the misunderstand-
ing in the diagnosis based on only the cardiotocogram
23 in the related art.
[0100] The display means including the display
processing unit 35 and the display unit 12 is built in the
monitoring device 101 according to the first embodiment
includes. A display device for the monitoring device
(hereinafter referred to as "display device") 210 accord-
ing to a second embodiment of the invention can be con-
figured in the same manner as the display means of the
monitoring device 101 described above. Also in the sec-
ond embodiment, the information such as the fetal bioe-
lectric signal closely related to these pieces of information
can be optimized and displayed simultaneously with the
cardiotocogram that displays the fetal heart rate and the
labor pain intensity side by side over time, by connecting
the display device 210 to a maternal and fetal monitoring
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device (hereinafter "monitoring device") 201 including
various means configured to detect the fetus heart rate,
the fetal bioelectric signal, and the labor force intensity.
Therefore, it is possible to easily determine the fetal sit-
uation.
[0101] Fig. 6 shows the display device 210 according
to the second embodiment of the invention. Similar to the
monitoring device 101 according to the first embodiment,
the monitoring device 201 according to the second em-
bodiment to which the display device 210 is connected
includes the first detection unit 51, the second detection
unit 52, and the processing unit 11 (fetal heart rate ac-
quisition means, labor pain intensity acquisition means,
and fetal bioelectric signal acquisition means). However,
unlike the monitoring device 101 according to the first
embodiment, the display device 210 and a recording unit
220 are connected to the monitoring device 201 as sep-
arate devices.
[0102] The recording unit 220 is a printing device hav-
ing the same function as that of the recording unit 13 of
the monitoring device 101. The recording unit 220 in-
cludes a drawing CPU and the like and receives an input
from the connected monitoring device 201 to perform
printing on the recording sheet. In the monitoring device
101 described above, the recording unit may be also con-
figured as a separate device that can be connected to
the device main body 10 including the processing unit 11.
[0103] Similar to the display means (the display
processing unit 35 and the display unit 12) of the moni-
toring device 101 described above, the display device
210 includes a display unit 212 and a display processing
unit 214.
[0104] Similar to the display unit 12 described above,
the display unit 212 of the display device 210 includes
the fetal bioelectric signal diagram 22, the cardiotoco-
gram 23, and the operating unit 14, and can display each
piece of information and the predetermined period des-
ignated by the operating unit 14.
[0105] The display processing unit 214 of the display
device 210 can display the fetal bioelectric signal diagram
22 and the cardiotocogram 23 together with the event
information on the display unit 212 based on the signal
input from the monitoring device 201 and transmit the
information on the input event or the predetermined pe-
riod in the operating unit 14 to the monitoring device 201.
[0106] In this configuration, when the monitoring de-
vice 201 includes the maternal electrocardiogram signal
acquisition means (first detection unit 51 and processing
unit 11) for acquiring the maternal electrocardiogram sig-
nal similar to the monitoring device 101 described above,
the display unit 212 can display the maternal electrocar-
diogram 21 of the maternal electrocardiogram signal in-
put from the monitoring device 201 together with the fetal
bioelectric signal diagram 22.
[0107] Further, when the monitoring device 201 in-
cludes the variation detection means that detects the var-
iation in the fetal bioelectric signal similar to the monitor-
ing device 101 described above, the display unit 212 can

display the occurrence point of the variation in the fetal
bioelectric signal input from the monitoring device 201
together with the information on the fetal heart rate and
the labor pain intensity on the cardiotocogram 23.
[0108] The invention is not limited to each embodiment
described above, and various changes can be added
within the scope not departing from the gist of the inven-
tion. For example, in the second embodiment, the con-
figuration is employed in which the display device 210 is
connected to the monitoring device 201 not having the
display unit. However, a configuration may be employed
in which the display device 210 according to the second
embodiment is further connected to the monitoring de-
vice 101 according to the first embodiment including the
display unit 12.

Industrial Applicability

[0109] It is possible to easily determine the maternal
and fetal situation by optimizing and displaying, together
with the cardiotocogram that displays the fetal heart rate
and the maternal labor pain intensity side by side over
time, the information such as the fetal bioelectric signal
closely related to these pieces of information.

Reference Signs List

[0110]

10: device main body
11: processing unit
12: display unit
13: recording unit
14: operating unit
21: maternal electrocardiogram
21d: maternal heart rate digital display unit
22: fetal bioelectric signal diagram
22d: fetal heart rate digital display unit
23: cardiotocogram
24: fetal heart rate diagram
25: labor pain intensity diagram
26: recording time display unit
31: capturing processing unit
32: separation and analysis processing unit
33: maternal heart rate conversion processing unit
34: fetal heart rate conversion processing unit
35: display processing unit
36: storage unit
37: numerical processing unit
38: arithmetic processing unit
41: event input unit
41a-41d: event input button
41e-41h: event sign
42: designated period input unit
42a, 42b: designation frame
51: first detection unit
52: second detection unit
61a, 61b: event icon
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62a-62h: simplified icon (icon)
70: event information display unit
71: scroll bar (time axis)
72: scroll frame (display range frame)
72a: scroll bar marker
73a, 73b: period feed button
75a, 75b: event display feed button
81: recording sheet
101: maternal and fetal monitoring device
201: maternal and fetal monitoring device
210: display device
212: display unit
214: display processing unit
220: recording unit

Claims

1. A maternal and fetal monitoring device comprising:

fetal heart rate acquisition means configured to
acquire a fetal heart rate;
labor pain intensity acquisition means config-
ured to acquire a maternal labor pain intensity;
fetal bioelectric signal acquisition means config-
ured to acquire a fetal bioelectric signal; and
display means capable of simultaneously dis-
playing a cardiotocogram that displays the fetal
heart rate and the labor pain intensity side by
side on the same time axis over time as a graph
and a fetal bioelectric signal diagram that dis-
plays the fetal bioelectric signal.

2. The maternal and fetal monitoring device according
to claim 1, further comprising:

a designated period input unit capable of desig-
nating a predetermined period on the cardioto-
cogram,
wherein the display means is able to display the
fetal bioelectric signal in the predetermined pe-
riod on the fetal bioelectric signal diagram when
the predetermined period is designated by the
designated period input unit.

3. The maternal and fetal monitoring device according
to claim 2,
wherein the display means is able to display the fetal
bioelectric signal in the predetermined period on the
fetal bioelectric signal diagram to be distinguished
from the fetal bioelectric signal in another period ad-
jacent to the predetermined period.

4. The maternal and fetal monitoring device according
to any one of claims 1 to 3, further comprising:

maternal electrocardiogram signal acquisition
means configured to acquire a maternal electro-

cardiogram signal,
wherein the display means is able to display a
maternal electrocardiogram that displays the
maternal electrocardiogram signal together with
the fetal bioelectric signal diagram.

5. The maternal and fetal monitoring device according
to any one of claims 1 to 4, further comprising:

an event input unit that records event informa-
tion,
wherein the display means is able to display the
event information on the cardiotocogram togeth-
er with the information on the fetal heart rate and
the labor pain intensity.

6. The maternal and fetal monitoring device according
to any one of claims 1 to 5, further comprising:

variation detection means configured to detect
variation in the fetal bioelectric signal,
wherein the display means is able to display an
occurrence point of the variation in the fetal bio-
electric signal on the cardiotocogram together
with the information on the fetal heart rate and
the labor pain intensity.

7. The maternal and fetal monitoring device according
to claim 5,
wherein the display means is able to further display
an event information display unit that displays a time
axis indicating the entire period during which the fetal
heart rate, the labor pain intensity, and the fetal bio-
electric signal are acquired and a display range
frame indicating a display range of the cardiotoco-
gram on the time axis.

8. The maternal and fetal monitoring device according
to claim 7,
wherein the event information display unit is able to
further display an icon indicating a time when the
event information is input on the time axis.

9.  A display device for monitoring device which is con-
nectable to a maternal and fetal monitoring device
including fetal heart rate acquisition means config-
ured to acquire a fetal heart rate, labor pain intensity
acquisition means configured to acquire a maternal
labor pain intensity, and fetal bioelectric signal ac-
quisition means configured to acquire a fetal bioe-
lectric signal, the display device comprising:
display means capable of simultaneously displaying
a cardiotocogram that displays the fetal heart rate
and the labor pain intensity side by side on the same
time axis over time as a graph and a fetal bioelectric
signal diagram that displays the fetal bioelectric sig-
nal.
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10. The display device according to claim 9, further com-
prising:

a designated period input unit capable of desig-
nating a predetermined period on the cardioto-
cogram,
wherein the display means is able to display the
fetal bioelectric signal in the predetermined pe-
riod on the fetal bioelectric signal diagram when
the predetermined period is designated by the
designated period input unit.

11. The display device according to claim 10,
wherein the display means is able to display the fetal
bioelectric signal in the predetermined period on the
fetal bioelectric signal diagram to be distinguished
from the fetal bioelectric signal in the predetermined
period and another period.

12. The display device according to any one of claims 9
to 11,
wherein the maternal and fetal monitoring device in-
cludes maternal electrocardiogram signal acquisi-
tion means configured to acquire maternal electro-
cardiogram signal, and
wherein the display means is able to display a ma-
ternal electrocardiogram that displays the maternal
electrocardiogram signal together with the fetal bio-
electric signal diagram.

13.  The display device according to any one of claims
9 to 12, further comprising:

an event input unit that records event informa-
tion,
wherein the display means is able to display the
event information on the cardiotocogram togeth-
er with the information on the fetal heart rate and
the labor pain intensity.

14. The display device according to any one of claims 9
to 13,
wherein the maternal and fetal monitoring device in-
cludes variation detection means configured to de-
tect variation in the fetal bioelectric signal, and
wherein the display means is able to display an oc-
currence point of the variation in the fetal bioelectric
signal on the cardiotocogram together with the infor-
mation on the fetal heart rate and the labor pain in-
tensity.

15. The display device according to claim 13,
wherein an event information display unit that dis-
plays a time axis indicating the entire period during
which the maternal and fetal monitoring device ac-
quires the fetal heart rate, the labor pain intensity,
and the fetal bioelectric signal and a display range
frame indicating a display range of the cardiotoco-

gram is able to be further displayed.

16. The display device according to claim 15,
wherein the event information display unit is able to
further display an icon indicating a time when the
event information is recorded on the time axis.

25 26 



EP 3 646 777 A1

15



EP 3 646 777 A1

16



EP 3 646 777 A1

17



EP 3 646 777 A1

18



EP 3 646 777 A1

19



EP 3 646 777 A1

20



EP 3 646 777 A1

21



EP 3 646 777 A1

22

5

10

15

20

25

30

35

40

45

50

55



EP 3 646 777 A1

23

5

10

15

20

25

30

35

40

45

50

55



EP 3 646 777 A1

24

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2017127544 A [0002]
• JP 2006223335 A [0007]

• JP 10028686 A [0007]
• JP 4590554 B [0007] [0041]



专利名称(译) 母体和胎儿的监视装置以及用于监视该装置的显示装置

公开(公告)号 EP3646777A1 公开(公告)日 2020-05-06

申请号 EP2018823660 申请日 2018-06-28

[标]申请(专利权)人(译) 阿童木医疗有限公司

申请(专利权)人(译) ATOM医疗法人

当前申请(专利权)人(译) ATOM医疗法人

[标]发明人 SUDO KAZUHIKO
ODAGIRI NAOKO
OOWADA KAZUNARI
KUBO MASAYUKI
SONE YOSHIKATSU
MATSUBARA ICHIRO

发明人 SUDO, KAZUHIKO
ODAGIRI, NAOKO
OOWADA, KAZUNARI
KUBO, MASAYUKI
SONE, YOSHIKATSU
MATSUBARA, ICHIRO

IPC分类号 A61B5/00 A61B5/0444 A61B5/0452

CPC分类号 A61B5/00 A61B5/0444 A61B5/0452

代理机构(译) 三十PATENTANWÄLTEPPA MBB

优先权 2017127544 2017-06-29 JP

外部链接 Espacenet

摘要(译)

提供了一种母婴监视装置和用于监视装置的显示装置，包括：胎儿心率
获取装置，其被配置为获取胎儿心率；劳动痛强度获取装置，其被配置
为获取母亲劳动疼痛强度；胎儿生物电信号获取装置，其被配置为 显示
装置，其能够同时显示在同一时间轴上并排显示胎儿心率和分娩痛强度
的心电图，以显示胎儿生物电信号，并作为显示胎儿生物电的图形和胎
儿生物电信号图来显示。 信号，并优化和显示与这些信息密切相关的心
电图，胎儿生物电信号图等。

https://share-analytics.zhihuiya.com/view/f0015026-1bc7-459f-be9b-c63c9f03a786
https://worldwide.espacenet.com/patent/search/family/387bc874-fae5-417d-9489-cf3f9cda40ad/publication/EP3646777A1?q=EP3646777A1

