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FIG. 2

MEASUREMENT OF FIRST PHYSIOLOGICAL
INFORMATION (EX. Sp02)

FIRST
PHYSIOLOGICAL
INFORMATION BEING ABNORMAL
(EX. Sp02 IS SMALLER
THAN 90%)?

YES 83

START OF MEASUREMENT OF SECOND
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INFLATION OF CUFF AND MEASURE NiBP)
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(EX. NiBP HAS ABNORMAL
VALUE)?

NO
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PATIENT MONITOR

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to Japanese
Patent Application No. 2018-055404 filed on Mar. 23, 2018
the entire content of which is incorporated herein by refer-
ence.

BACKGROUND

[0002] The presently disclosed subject matter relates to a
patient monitor.

[0003] Vital signs (such as blood pressure, a body tem-
perature, respiration, pulse rate, arterial oxygen saturation)
are used as information for monitoring a condition of a
patient. A patient monitor calculates and displays measured
values and waveforms of one or more vital signs such as
(electrocardiogram, pulsation, respiration, body tempera-
ture) based on sensor signals acquired from various sensors
(such as a cuff, electrocardiogram electrodes, a respiratory
mask, and an SpO2 probe) attached to the patient. When
there is an abnormality in the measured values and/or
waveforms of the vital signs, the patient monitor outputs an
alarm or a warning message. See, e.g., JP2015-000110A.
[0004] One or more sensors to be attached to a patient
depends on a purpose of the measurement and a condition of
the patient. For example, there may be a case where only an
SpO2 (arterial oxygen saturation) probe is attached to a
finger tip of the patient, and the patient monitor measures
only the SpO2. In this case, if the patient suffers cardiac
arrest, only a pulsation alarm or a probe confirmation alarm
is generated. Same or similar alarm is generated also when
a failure of attachment of an SpO2 probe occurs. Therefore,
there may be a situation where it is difficult to determine
whether the attachment the SpO2 probe is failed or the
condition of the patient is suddenly changed.

[0005] That is, there has been a case where, when an
abnormality occurs in a measured value or waveform of
physiological information, a cause of the abnormality cannot
clearly be determined.

[0006] This is not limited to the SpO2 measurement, but
may be caused also in a case where other physiological
information is measured.

SUMMARY

[0007] Tllustrative aspects of the presently disclosed sub-
ject matter provide a patient monitor which, when an abnor-
mality occurs in a measured value or waveform of physi-
ological information, makes it easier for a user to determine
a cause of the abnormality.

[0008] According an illustrative aspect of the presently
disclosed subject matter, a patient monitor includes an
interface configured to be connectable to a first sensor to
measure first physiological information and to a second
sensor to measure second physiological information, and a
controller configured to actuate the second sensor to start a
process for measuring the second physiological information
in response 1o the first physiological information turning
abnormal, the first physiological information being calcu-
lated based on a sensor signal acquired from the first sensor.
[0009] When the first physiological information turns
abnormal, the controller actuates the second sensor to start
the measurement of the second physiological information.

Sep. 26, 2019

Based on whether the second physiological information is
normal or not, it becomes easier to determine whether there
is an abnormality in a body condition of the patient or there
is a failure in the attachment of the first sensor. That is, by
referring to the second physiological information, the user
can better understand what is occurring in the patient.

BRIEF DESCRIPTION OF DRAWINGS

[0010] FIG. 1 is a block diagram illustrating a configura-
tion of a patient monitor according to an embodiment of the
presently disclosed subject matter;

[0011] FIG. 2 is a flowchart illustrating an example of an
operation of the patient monitor;

[0012] FIG. 3 is a diagram illustrating an operation of the
patient monitor;

[0013] FIG. 4 is a diagram illustrating another operation of
the patient monitor;

[0014] FIG. 5is a diagram illustrating another operation of
the patient monitor; and

[0015] FIG. 6 is a diagram illustrating another operation of
the patient monitor.

DETAILED DESCRIPTION

[0016] Hereinafter, embodiments of the presently dis-
closed subject matter will be described with reference to the
drawings. FIG. 1 is a block diagram illustrating a patient
monitor 1 according to one embodiment of the presently
disclosed subject matter. The patient monitor 1 is configured
to receive sensor signals through various sensors (sensors
S1, S2 which will be described later) connected (e.g.,
applied) to a patient P, and to acquire and display various
items of physiological information (measured values and/or
waveforms of vital signs) based on the sensor signals. The
patient monitor 1 may include a connector insertion port to
which connectors of the various sensors are to be connected.
Here, the “physiological information” includes measured
waveforms and measured values of the blood pressure, the
SpO2 (arterial oxygen saturation), the respiration, the body
temperature, the pulsation, and the like. The patient monitor
1 may be a bedside monitor or a medical telemeter to be
carried by the patient P.

[0017] The sensors S1, S2 are connected (e.g., fixed by
adhesion or wrapping) to the patient P to acquire various
sensor signals of the patient. It is required that at least two
or more sensors are connected to the patient P. Here, the first
sensor S1 is preferably used for continuously measuring
physiological information (first physiological information)
of the patient P. The second sensor S2 is preferably used for
intermittently measuring physiological information (second
physiological information) of the patient P. Namely, the
patient monitor 1 measures at least two kinds of physiologi-
cal information (the first physiological information and the
second physiological information). In the following
example, the first physiological information is a measured
value or a measured waveform of the SpO2, and the second
physiological information is a blood pressure value mea-
sured by the non-invasive blood pressure (NiBP) measure-
ment method.

[0018] In the following description, it is assumed that the
sensor Si (an example of a first sensor) is an SpO2 probe for
measuring the SpO2, and the sensor S2 (an example of a
second sensor) is a cuff for measuring the non-invasive
blood pressure (NiBP). In the following description, it is
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further assumed that the SpO2 probe is attached to the
fingertip of the patient P, and the cuff is attached to the upper
arm of the patient P. Alternatively, other sensors such as
electrodes for measuring an electrocardiogram, and a respi-
ratory mask may be attached to the patient P. Although not
illustrated, various configurations (such as a pressure sensor,
a pump, and an electromagnetic valve) which are used for
controlling the cuff may be appropriately disposed.

[0019] The patient monitor 1 may include a controller 11,
a memory 12, a notifier 13, an interface 16, and a storage
device 17. The notifier 13 may include a display 14 and a
speaker 15. Although not illustrated, a user interface which
is used for inputting an operation, and which is configured
by buttons, knobs, and the like may be disposed in the
patient monitor 1.

[0020] The display 14 is provided in the patient monitor 1,
and is configured display measured waveforms and mea-
sured values of various items of physiological information
under the control of the controller 11. The display 14 may be
a so-called touch display. The speaker 15 outputs various
alarm and operation sounds under the control of the con-
troller 11.

[0021] Forexample, the memory 12 is a read only memory
(ROM) or a random access memory (RAM). When the
controller 11 executes a program, the memory 12 may
function as a working area. Moreover, the memory 12 may
store various programs which are to be executed by the
controller 11.

[0022] The interface 16 receives a sensor signal which is
acquired by the SpO2 probe, through a connector. After
inflation by the cuff is caused, the interface 16 further
receives a sensor signal (a pressure pulse wave of the cuff)
for measuring the blood pressure, through a connector.
[0023] The interface 16 may wirelessly receive various
sensor signals from the SpO2 probe and the cuf. In this case,
the SpO2 probe and the cuff support various wireless com-
munication standards, and the interface 16 receives sensor
signals which are transmitted in accordance with the wire-
less communication standards. In the case where the wire-
less communication function is implemented in the interface
16, various data may be transmitted to and received from
another device (such as a central monitor).

[0024] The storage device 17 is a secondary storage device
which is disposed in the patient monitor 1, such as a hard
disk drive. Alternatively, the storage device 17 may have a
configuration which allows the storage device to be attach-
able to and detachable from the patient monitor 1. The
controller 11 writes various data in the storage device 17,
and reads data from the storage device 17 at a given timing.
The storage device 17 stores programs which are to be
executed by, for example, the controller 11.

[0025] The controller 11 controls the patient monitor 1.
Generally, the process that is to be conducted by the con-
troller 11 is implemented by an operation in which a
processor, such as a central processing unit (CPU) or micro
processing unit (MPU) reads a program from the memory 12
or the storage device 17, develops the program in the
memory 12, and executes the developed program. A part of
the process which is to be conducted by the controller 11
may be realized by various hardware resources (e.g., ASIC
and FPGA circuits).

[0026] Here, the program may be stored in various types
of non-transitory computer readable media, and then sup-
plied to the computer (the patient monitor 1). The non-
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transitory computer readable medium includes tangible stor-
age media of various types. Examples of the non-transitory
computer readable medium include a magnetic recording
medium (e.g., a flexible disk, a magnetic tape, and a hard
disk drive), a magneto-optical recording medium (e.g., a
magneto-optical disk), a Read only memory (CD-ROM), a
CD-R, a CD-R/W, a semiconductor memory (e.g., a mask
ROM, a programmable ROM (PROM), an erasable PROM
(EPROM), a flash ROM, and a random access memory
(RAM)). Alternatively, the program may be supplied to the
computer by means of a transitory computer readable
medium of any one of various types. Examples of the
transitory computer readable medium include an electrical
signal, an optical signal, and an electromagnetic wave. The
transitory computer readable medium can supply the pro-
grams to the computer through a wired communication path
such as an electric wire or an optical fiber, or a wireless
communication path.

[0027] Hereinafter, the control performed by the controller
11 will be described in detail. The sensor signal acquired by
the SpO2 probe is supplied to the controller 11 through the
interface 16. By using a known algorithm, the controller 11
calculates the measured value or waveform of the SpO2 (an
example of the first physiological information). The con-
troller 11 causes the calculated value or waveform of the
SpO2 to be displayed on the display 14. The controller 11
continuously performs the calculation process (in other
words, constantly performs the process).

[0028] The controller 11 continuously determines whether
the calculated measured value or measured waveform (the
first physiological information) of the SpO2 is abnormal or
not. This determination may be made by, for example,
determining whether the measured value of the SpO2 is
equal to or smaller than a threshold (e.g., 90%).

[0029] When the controller 11 detects that the measured
value or measured waveform of the SpO2 has turned abnor-
mal, the controller 11 outputs an alarm sound (an example
of a first alarm sound) relating to a patient abnormality (an
abnormality of the condition of the patient), through the
speaker 15. In addition or alternatively, the controller 11 may
cause a warning message relating to the SpO2 to be dis-
played on the display 14. The outputs of the alarm sound and
the warning message in the case of an abnormality will be
further described in detail with reference to FIGS. 3 to 6.
[0030] Usually, a non-invasive blood pressure measure-
ment using a cuff involves compression, and therefore is not
performed in a continuous manner, but performed in an
intermittent manner. That is, while the cuff may be left
attached to a patient, the inflation of the cuff is performed at
a predetermined timing (e.g., only one every 30 minutes, or
only at a timing when a medical person presses a measure-
ment start button).

[0031] In such situation, when the controller 11 detects
that the measured value or measured waveform of the SpO2
has turned abnormal, the controller 11 actuates the cuff
(starts the inflation), and starts a process for measuring the
non-invasive blood pressure. The controller 11 may start the
inflation by transmitting a control signal for causing the air
to flow into the cuff.

[0032] The controller 11 acquires the sensor signal relating
to the blood pressure measurement from the cuff, and
calculates blood pressure values (examples of the second
physiological information, such as systolic blood pressure,
mean blood pressure, and diastolic blood pressure) by using
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aknown method. The controller 11 determines whether each
of the blood pressures is abnormal or not. This determination
may be made by comparing each of the blood pressures with
a threshold.

[0033] When the controller 11 detects that not only the
measured value or measured waveform (the first physiologi-
cal information) of the SpO2 but also the blood pressure (the
second physiological information) is abnormal, the control-
ler 11 performs a notification (a display on the display 14, or
an output of an alarm sound from the speaker 15) relating to
the patient abnormality.

[0034] On the other hand, when it is detected that the
measured value or measured waveform (the first physiologi-
cal information) of the SpO2 is abnormal with the blood
pressure (the second physiological information) not being
abnormal, a notification (a display on the display 14, or an
output of an alarm sound from the speaker 15) relating to an
attachment failure of the SpO2 probe (the first sensor) is
performed. The notification will be described in detail with
reference to FIGS. 3 to 6. Examples of the “attachment
failure” includes the SpO2 probe being completely dropped
off, the SpO2 probe being displaced, a foreign substance
existing between the SpO2 probe and the human body, and
the like.

[0035] When the measured value or waveform becomes
abnormal for the continuously measured SpO2, it is difficult
to clearly determine whether the condition of the patient has
suddenly changed or whether an attachment failure has
occurred such as dropping off of a probe. However, with the
configuration described above, when the controller 11
detects that the measured value or measured waveform (the
first physiological information) of the SpO2 is abnormal, the
controller 11 actuates the cuff (the second sensor) which has
been stopped, to start the measurement of the blood pressure
(the second physiological information). Both the SpO2
(arterial oxygen saturation) and the blood pressure are
indexes indicating the normality of the circulatory system of
the patient P. Therefore, when the blood pressure is also
abnormal, it is likely that the condition of the patient has
suddenly changed, and when the blood pressure is normal,
it is likely that there is an attachment failure of the SpO2
probe (the first sensor). By actuating the cuff (the second
sensor) as described above, it is possible to better determine
the condition of the patient.

[0036] Next, the operation of the patient monitor 1 accord-
ing to an embodiment of the presently disclosed subject
matter will be further described with reference to the flow-
chart of FI1G. 2. The controller 11 receives the sensor signal
relating to the SpO2, from the SpO2 probe. The controller 11
calculates the measured value or measured waveform of the
SpO2 based on the sensor signal (Si). The controller 11
determines whether the measured value or measured wave-
form of the SpO2 is abnormal or not (S2). In the example of
FIG. 2, if the measured value (the first physiological infor-
mation) of the SpO2 becomes smaller than 90%, it is
determined that the measured value or measured waveform
of the SpO2 has turned abnormal (S2).

[0037] The controller 11 compares the measured value of
the SpO2 with the threshold (90%). If the measured value/
measured waveform of the SpO2 is not abnormal (S2: No),
the controller 11 continuously measures the SpO2 (S1).
[0038] When the measured value of the SpO2 becomes
abnormal (S2: Yes), the controller 11 starts actuating the cuff
(the sensor S2) to start the measurement of the non-invasive
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blood pressure (NiBP) (S3). At this timing, the controller 11
may output an alarm for the patient abnormality. Thereafter,
the controller 11 determines whether the blood pressure is
abnormal or not. Also this determination may be performed
by, for example, comparing the threshold with the measured
value.

[0039] When the blood pressure is abnormal (S4: Yes), the
controller 11 determines that an abnormality derived from
the body of the patient occurs, and outputs an alarm (S5). In
addition to the output of the alarm, the controller 11 may
cause information indicating an abnormality of the body
condition of the patient, to be displayed on the display 14.
[0040] When the blood pressure is normal (S4: No) on the
other hand, there is a possibility that the measured value or
measured waveform of the SpO2 is made abnormal by a
failure of the attachment of the SpO2 probe. In this case, the
controller 11 notifies of the possibility of an attachment
failure of the SpO2 probe, through the notifier 13 (56).
Variations of the notification will be described with refer-
ence to FIGS. 3 to 6.

[0041] Then, variations of the alarm output and display
control of the patient monitor 1 will be described with
reference to FIGS. 3 to 6.

[0042] First, the alarm output and display in the case
where both the SpO2 and the blood pressure (the non-
invasive blood pressure) are abnormal will be described with
reference to FIGS. 3 and 4. FIG. 3 is a conceptual diagram
illustrating a first operation example of the patient monitor
1. As described with reference to FIG. 2, the controller 11
continuously calculates the measured value or measured
waveform of the SpO2. In the following description refer-
ring to FIGS. 3 to 6, it is assumed that only the measured
value of the SpO2 is considered. With respect to the blood
pressure, same or similarly, it is assumed that only the
measured value is considered, and the measured waveform
is not considered. In the following description, namely, the
first physiological information is assumed to be the mea-
sured value of the SpO2, and the second physiological
information is assumed to be the blood pressure which is
acquired by the non-invasive method.

[0043] When the controller 11 detects an abnormality of
the measured value of the SpO2 at timing T11, in response
to this, the controller 11 starts actuating the cuff (the sensor
S2) to start the measurement of the non-invasive blood
pressure (T11). Moreover, the controller 11 outputs an alarm
indicating that the measured value of the SpO2 is abnormal,
through the speaker 15, and causes a message or the like
informing of the abnormality of the measured value of the
SpO2 to be displayed on the display 14 (T11).

[0044] After the inflation by the cuff is ended, the con-
troller 11 starts the measurement of the blood pressure, and
determines whether the blood pressure is abnormal or not. At
timing T12, the controller 11 detects that the blood pressure
is abnormal. In response to this, the controller 11 continu-
ously outputs an alarm indicating the patient abnormality,
and causes information indicating that both the blood pres-
sure and the measured value of the SpO2 are abnormal, to
be displayed on the display 14.

[0045] FIG. 4 is a conceptual diagram illustrating a modi-
fication of the operation example of FIG. 3. The operations
which are conducted until timing T11 are identical with
those illustrated in FIG. 3. At timing T13, the controller 11
detects that, in addition to the measured value of the SpO2,
the blood pressure is abnormal. In this case, it is very likely
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that a serious abnormality is occurring in the circulatory
system of the patient. At timing T13, therefore, the controller
11 switches the alarm sound to another alarm sound having
a different tone (an example of a second alarm sound
indicating the patient abnormality) to indicate a higher
urgency, thereby notifying of an urgent situation. Alterna-
tively, the controller 11 may notify of an urgent situation by
raising the volume level of the alarm or causing a display
indicating the urgency to be displayed on the display 14. By
raising the degree of urgency or volume level of the alarm
when it is detected that not only the first physiological
information (the measured value of the SpO2) but also the
second physiological information (the blood pressure) is
abnormal as described above, a medical person can be
informed of the possibility of a highly urgent situation more
quickly, and a speedy countermeasure can be promoted.
[0046] Then, the alarm output and display in the case
where only the SpO2 is abnormal will be described with
reference to FIGS. 5 and 6. First, FIG. 5 will be referred. It
is assumed that the controller 11 detects at timing T21 that
the measured value of the SpO2 is abnormal. In response to
this, the controller 11 starts actuating the cuff (the sensor S2)
to start the measurement of the non-invasive blood pressure
(T21). Moreover, the controller 11 outputs the alarm noti-
fying that the measured value of the SpO2 is abnormal,
through the speaker 15, and causes the display indicating the
abnormality of the measured value to be displayed on the
display 14 (T21).

[0047] At timing T22, the controller 11 detects that the
blood pressure is normal. Namely, the controller 11 detects
that the measured value of the SpO2 is abnormal, but the
blood pressure is normal. In this case, it is possible that the
cause is only the non-attachment of the SpO2 probe. There-
fore, the controller 11 visually indicates on the display 14
that the measured value of the SpO2 is abnormal, stops the
alarm indicating the patient abnormality, and starts an output
of a technical alarm (an example of a third alarm sound)
indicating the attachment failure of the SpO2 probe (T22).
Alternatively, the controller 11 may cause a display indicat-
ing the attachment failure of the SpO2 probe, to be displayed
on the display. When the technical alarm is output as
described above, the medical person can be more clearly
informed of the situation where it is likely that there is an
attachment failure of the SpO2 probe. Therefore, the medi-
cal person (the doctor, the nurse, or the like) can promptly
take an adequate countermeasure such as reattaching of the
SpO2 probe.

[0048] FIG. 6 is a conceptual diagram illustrating a modi-
fication of the operation example of FIG. 5. The operations
which are conducted until timing T21 are identical with
those illustrated in FIG. 5. At timing T23, the controller 11
detects that the measured value of the SpO2 is abnormal, but
the blood pressure is normal. In this case, the only cause may
be a non-attachment of the SpO2 probe, but it cannot be
denied that an abnormality is occurring in the body condi-
tion of the patient. Therefore, the controller 11 continues to
output the alarm indicating the patient abnormality, causes
the abnormality of the measured value of the SpO2 to be
displayed on the display 14, and causes a message suggest-
ing the possibility that detachment of the SpO2 probe merely
occurs, to be displayed on the display 14 (T23).

[0049] The operations of FIGS. 5 and 6 are mere
examples. When the measured value of the SpO2 is abnor-
mal with the blood pressure (the non-invasive blood pres-
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sure) being normal, the controller 11 may notify of the
possibility of the attachment failure of the SpO2 probe by
any means using, for example, a sound or a display. Alter-
natively, the controller 11 may control a communication
mechanism of the interface 16, and transmit a message (an
e-mail or the like) indicating the possibility of the attach-
ment failure of the SpO2 probe, to another device (e.g., a
terminal device carried by the nurse), thereby performing the
notification.

[0050] In the examples of FIGS. 3 to 6, an alarm is output
at a timing when the measured value of the SpO2 turns
abnormal. In another example, the controller 11 may output
an alarm only after both the measured value of the SpO2 and
the blood pressure value are detected. For example, the
controller 11 may output the alarm indicating the patient
abnormality, and perform the display indicating the patient
abnormality, only after both the measured value of the SpO2
and the blood pressure turns abnormal. The controller 11
may start processes such as the output of the alarm (e.g., the
output of the technical alarm, the output of the alarm
indicating the patient abnormality, and the display indicating
the attachment failure of the SpO2 probe), only after it is
detected that the measured value of the SpO2 is abnormal
with the blood pressure being normal.

[0051] According to the patient monitor 1 described
above, the controller 11 actuates the second sensor (e.g., the
cuff for measuring the NiBP) to start measuring the second
physiological information (e.g., the non-invasive blood pres-
sure) in response to the first physiological information (e.g,,
the measured value or waveform of the SpO2) turning
abnormal. Based on whether the second physiological infor-
mation is normal or not, it becomes easier to determine
whether there is an abnormality in the body condition of the
patient or there is a failure of an attachment of the first sensor
(e.g., the SpO2 probe). That is, by referring to the second
physiological information, it is possible to better understand
the situation of the patient.

[0052] While the presently disclosed subject matter has
been described with reference to a certain embodiment
thereof for facilitating understanding of the presently dis-
closed subject matter, the scope of the presently disclosed
subject matter n is not limited to the embodiments described
above, and it will be understood by those skilled in the art
that various changes and modifications may be made therein
without departing from the scope as defined by the appended
claims.

[0053] In a non-invasive blood pressure measurement
using a cuff; for example, the linear inflation measurement
method (the method in which the blood pressure is measured
during inflation) may be used instead of the deflation mea-
surement.

[0054] The first physiological information is not limited to
the measured value or measured waveform of the SpO2 as
described above, and may be a respiration rate/respiratory
waveform, a pulse rate, a body temperature, and the like.
The second physiological information is not always limited
to the non-invasive blood pressure, and, for example, may be
information relating to the blood refill time (see, e.g,
IP2016-087326A). That is, the second physiological infor-
mation may be calculated by a measurement method involv-
ing, for example, compression.

[0055] Inthe above example, the second sensor is actuated
in response to the first physiological information (in the
examples of FIGS. 3 to 6, the measured value of the SpO2)
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turning abnormal. The presently disclosed subject matter is
not limited to this. According to another embodiment of the
presently disclosed subject matter, the controller 11 may
actuate the second sensor in response to the sensor signal
acquired from the first sensor turning abnormal.

[0056] The sensor signal being abnormal includes, for
example, a case where an instantaneous interruption of the
sensor signal acquired from the first sensor is repeated (e.g.,
a case where the number of instantaneous interruptions
within a predetermined period of time is equal to or larger
than a threshold), and a case where the sensor signal
acquired from the first sensor contains a noise equal to or
higher than a predetermined level. The interface 16 may
have a typical noise detection mechanism or signal level
detection mechanism to detect the abnormality.

[0057] The controller 11 may activate the second sensor
(the cuff), and perform various alarm output and display
controls illustrated in FIGS. 3 to 6 in response to the sensor
signal acquired from the first sensor turning abnormal. When
the sensor signal acquired from the first sensor is abnormal
with the second physiological information being normal, for
example, the controller 11 performs a notification relating to
the attachment failure of the first sensor (e.g., an output of
a technical alarm such as illustrated in FIG. 5, or a display
indicating an attachment failure such as illustrated in FIG.
6). When the sensor signal acquired from the first sensor is
abnormal and the second physiological information is also
abnormal, the controller 11 may change the normal alarm to
an alarm of the urgency level or raise the volume level of the
alarm as indicated in FIG. 4.

[0058] According to another embodiment of the presently
disclosed subject matter, the patient monitor 1 may be
configured to start actuating a sensor associated with physi-
ological information for which a measurement has been
stopped, when only one of the measured physiological
information (e.g., the respiration rate and the SpO2)
becomes abnormal. This will be described below in detail.
[0059] A plurality of sensors (in the following example, a
mask for respiration measurement and an SpO2 probe) are
attached to the patient P. The interface 16 is configured to be
connectable to the plurality of sensors. Sensor signals relat-
ing to the respiration, and those relating to the SpO2 are
supplied to the controller 11 through the interface 16. The
controller 11 measures a plurality of items of physiological
information from these multiple kinds of sensor signals. In
the example, the controller 11 calculates the physiological
information (e.g., the respiration rate and the respiratory
waveform) relating to the respiration, and the physiological
information (the measured value, the measured waveform)
relating to the SpO2, and continuously determines whether
each physiological information is abnormal or not.

[0060] In response to only one or some of the plurality of
items of physiological information turning abnormal (e.g.,
when only the measured value of the SpO2 becomes abnor-
mal with the respiration rate and the like being normal), the
controller 11 actuates a sensor (e.g., a cuff) which has been
in a non-operating state to start the measurement of another
one of the plurality of items of physiological information
(e.g., the non-invasion blood pressure). When all the items
of physiological information (e.g., the respiration and the
Sp02) turn abnormal, the controller 11 outputs the alarm
indicative of a patient abnormality.

[0061] When the condition of the patient is suddenly
changed, the sudden change is caused by an abnormality of
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the circulatory system in many cases, and the abnormality of
the circulatory system causes abnormalities in other items of
physiological information in many cases. On the other hand,
when only one item of physiological information is abnor-
mal, it is likely that there is an attachment failure (contact
failure) of the sensor. Therefore, when only one or some of
the plurality of items of physiological information becomes
abnormal, it becomes easier to better understand the condi-
tion of the patient in detail by measuring the physiological
information that has not been measured.

What is claimed is:

1. A patient monitor comprising:

an interface configured to be connectable to a first sensor

to measure first physiological information and to a
second sensor to measure second physiological infor-
mation; and

a controller configured to actuate the second sensor to

start a process for measuring the second physiological
information in response to the first physiological infor-
mation turning abnormal, the first physiological infor-
mation being calculated based on a sensor signal
acquired from the first sensor.

2. The patient monitor according to claim 1, wherein the
first physiological information is continuously measured,
and the second physiological information is intermittently
measured.

3. The patient monitor according to claim 1, wherein the
controller is configured to start an output of a first alarm
sound in response to the first physiological information
turning abnormal, and to raise a volume level of the alarm
sound or to output a second alarm sound having a different
tone from the first alarm sound after the controller has
determined that the second physiological information is also
abnormal.

4. The patient monitor according to claim 1, wherein the
controller is configured to perform a notification relating to
an attachment failure of the first sensor when the second
physiological information is normal with the first physi-
ological information being abnormal.

5. The patient monitor according to claim 4, wherein the
controller is configured to output a third alarm sound when
the second physiological information is normal with the first
physiological information being abnormal.

6. The patient monitor according to claim 4, wherein the
controller is configured to output a first alarm sound and to
perform a display relating to the attachment failure of the
first sensor when the second physiological information is
normal with the first physiological information being abnor-
mal.

7. The patient monitor according to claim 1, wherein the
controller is configured to start an output a first alarm sound
only after the controller detects both an abnormality of the
first physiological information and an abnormality of the
second physiological information.

8. The patient monitor according to claim 1, wherein the
first physiological information includes at least one of an
arterial oxygen saturation, a respiration rate, a respiratory
waveform, a pulse rate and a body temperature, and

wherein the second physiological information includes

one of a non-invasive blood pressure and a blood refill
time.

9. The patient monitor according to claim 1, wherein the
second physiological information includes a non-invasive
blood pressure.
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10. A patient monitor comprising:

an interface configured to be connectable to a first sensor
for measuring first physiological information and to a
second sensor for measuring second physiological
information; and

a controller configured to actuate the second sensor to

start a process for measuring the second physiological
information in response a sensor signal acquired from
the first sensor turning abnormal.

11. The patient monitor according to claim 10, wherein
the controller is configured to perform a notification relating
to an attachment failure of the first sensor when the second
physiological information is normal with the sensor signal
being abnormal.

12. The patient monitor according to claim 10, wherein
the controller is configured to start to output a first alarm
sound in response to the sensor signal turning abnormal, and
to raise a volume level of the first alarm sound or to output
a second alarm sound having a different tone from the first
alarm sound after the controller has determined that the
second physiological information is also abnormal.

13. The patient monitor according to claim 10, wherein
the first physiological information includes at least one of an
arterial oxygen saturation, a respiration rate, a respiratory
waveform, a pulse rate and a body temperature, and

wherein the second physiological information includes

one of a non-invasive blood pressure and a blood refill
time.

14. A patient monitor comprising:

an interface configured to be connectable to a plurality of

sensors; and

a controller configured to measure a plurality of items

physiological information based on a plurality of kinds
of sensor signals acquired from the plurality of sensors,
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and to actuate, in response to only one or some of the
plurality of items of physiological information turning
abnormal, one of the plurality of sensors which has
been in a non-operating state to start the measurement
of another one of the plurality of items of physiological
information.

15. The patient monitor according to claim 14, wherein
the first physiological information includes at least one of an
arterial oxygen saturation, a respiration rate, a respiratory
waveform, a pulse rate and a body temperature, and

wherein the second physiological information includes

one of a non-invasive blood pressure and a blood refill
time.
16. A non-transitory computer readable medium storing a
program which, when executed by a computer, causes the
computer to execute steps of:
acquiring a sensor signal from a first sensor connected to
the computer to detect first physiological information
turning abnormal, the first physiological information
being calculated based on the sensor signal; and

actuating a second sensor connected to the computer to
start a process for measuring second physiological
information in response to the first physiological infor-
mation turning abnormal.

17. The non-transitory computer readable medium
according to claim 16, wherein the first physiological infor-
mation includes at least one of an arterial oxygen saturation,
a respiration rate, a respiratory waveform, a pulse rate and
a body temperature, and

wherein the second physiological information includes

one of a non-invasive blood pressure and a blood refill
time.
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