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PHYSIOLOGICAL PARAMETER PROCESSING APPARATUS

A physiological parameter processing appara-

tus includes an input interface section that acquires res-
piration data produced based on a respiratory gas that
is obtained from at least one of a mouth and nose of a

FIG. 1

subject, and an analyzing section that analyzes in real
time the respiration data acquired through the input in-
terface section, and that produces analysis result data
which can be displayed in real time.
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Description
BACKGROUND

[0001] The presentinvention relates to a physiological
parameter processing apparatus.

[0002] JP-T-2000-500379 discloses a respiratory
monitoring device which relates to diagnosis of a sleep
disorder, and which is configured by combining a pres-
sure sensor that is in fluid communication with the nose
of the patient, with a temperature sensor that operates
so as to generate a signal indicating the temperature of
the interior of the nose and that of the vicinity of the mouth
of the patient.

SUMMARY

[0003] Asthe patientsleeps, the respiratory monitoring
device of JP-T-2000-500379 continually monitors the
breathing pattern for a predetermined period of time.
Then, the outputs of the pressure sensor and the tem-
perature sensor are analyzed in combination.

[0004] By the analysis, the respiratory monitoring de-
vice determines that the breathing of the patient has a
normal breathing pattern, or that the breathing of the pa-
tient indicates a breathing disorder.

[0005] Situations where a measurement result is re-
quested to be analyzed in real time, such as a case where
the respiration of a postoperative patient is managed in
a hospital are being increased in number. However, the
respiratory monitoring device of JP-T-2000-500379 is
configured so that breathing is monitored and then the
frequency of occurrence of abnormal breathing and the
like are analyzed, and therefore a measurement result
is not analyzed in real time.

[0006] Itisan objectofthedisclosure to provide a phys-
iological parameter processing apparatus which analyz-
esinreal time a measurement result of a respiratory gas.
[0007] The physiological parameter processing appa-
ratus includes an input interface section that acquires
respiration data produced based on a respiratory gas that
is obtained from at least one of a mouth and nose of a
subject, and an analyzing section that analyzes in real
time the respiration data acquired through the input in-
terface section, and that produces analysis result data
which can be displayed in real time.

[0008] The configuration includes the analyzing sec-
tion which produces analysis result data that may be dis-
played in real time, and therefore respiration data may
be analyzed in real time. Moreover, the analysis result
may be displayed in real time.

[0009] The physiological parameter processing appa-
ratus of the disclosure may analyze in real time a meas-
urement result of a respiratory gas.

BRIEF DESCRIPTION OF DRAWINGS

[0010]
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Fig. 1 is a conceptual diagram of a physiological pa-
rameter processing apparatus.

Fig. 2 is a diagram showing an example of the inter-
nal structure of an analyzing section.

Fig. 3 illustrates an example of a display screen of
the physiological parameter processing apparatus.
Fig. 4 illustrates another example of the display
screen of the physiological parameter processing
apparatus.

Fig. 5illustrates an example of analysis of respiration
data.

DETAILED DESCRIPTION OF EMBODIMENTS

[0011] Hereinafter, an embodiment of the physiologi-
cal parameter processing apparatus of the disclosure will
be described with reference to the drawings. Fig. 1 is a
conceptual diagram of a physiological parameter
processing apparatus 1 of the embodiment of the disclo-
sure.

[0012] The physiological parameter processing appa-
ratus 1 is an apparatus for analyzing in real time a meas-
urement result of a respiratory gas. As shown in Fig. 1,
for example, the physiological parameter processing ap-
paratus 1 is configured by including an input interface
section 2, an analyzing section 3, a storage section 4, a
display 5, an alarm controller 6, and a speaker 7. The
display 5 is an example of a displaying section and the
alarm controller 6 and the speaker 7 are example of a
notifying section.

<Input interface section>

[0013] The input interface section (hereinafter, re-
ferred to as "input I/F") 2 is configured so as to acquire
respiration data that are produced based on arespiratory
gas which is obtained from at least one of the mouth and
nose of the subject.

[0014] The respiratory gas consists of an expiration
gas and inspiration gas of the subject, and exhibits vital
signs information useful in analyzing the presence/ab-
sence of apnea, hypopnea, and upper airway occlusion.
The respiration data acquired by the input I/F 2 contain
detection results relating to a respiratory gas, such as
the expiratory volume, the inspiratory volume, and de-
tection time periods of these volumes. The respiration
data are data which are produced from the respiratory
gas. The respiratory gas is an example of measurement
results of the subject. For example, the respiration data
may be data relating to the air flow component, snore
component, or the like which is produced by signal
processing the respiratory pressure of the respiratory
gas.

[0015] The input I/F 2 may be configured so as to ac-
quire respiration data from various media. From a respi-
ratory gas sensor using a cannula attached to at least
one of the mouth and nose of the subject, the input I/F 2
may acquire respiration data which are analyzed and pro-
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duced by the sensor, through a connector that connects
the sensor with the physiological parameter processing
apparatus 1. Alternatively, the input I/F 2 may be config-
ured so as to acquire respiration data which is to be an-
alyzed by the physiological parameter processing appa-
ratus 1, through a wired or wireless communication net-
work. The input I/F 2 is configured so as to output the
acquired respiration data to the analyzing section 3.

[0016] The input I/F 2 may be configured so as to in-
clude various wired connection terminals for communi-
cating with various media through a communication net-
work, and various processing circuits for wireless con-
nections, and meet communication standards for com-
municating through the communication network. Here,
the communication network may be a LAN (Local Area
Network), a WAN (Wide Area Network), the Internet, or
the like. The input I/F 2 may be wirelessly connected to
various media through access points, orin ad-hoc mode.

<Analyzing section>

[0017] The analyzing section 3 is configured so as to
analyze in real time the respiration data acquired from
the input I/F 2, to produce analysis result data that may
be displayed in real time.

[0018] The analyzing section 3 is configured so as to
perform various analyzations relating to respiration data.
Fig. 2 is a diagram showing an example of the internal
structure of the analyzing section 3. As shown in Fig. 2,
the analyzing section 3 includes a filtering section 31, a
respiration determining section 32, an inspiratory flow
limitation determining section 33, and an apnea/hypop-
nea determining section 34. Results of determinations
which are performed by the filtering section 31, respira-
tion determining section 32, inspiratory flow limitation de-
termining section 33, and apnea/hypopnea determining
section 34 in the analyzing section 3 are acquired and
stored in the storage section, and supplied to the display
5 to be displayed thereon in real time.

[0019] For example, the analyzing section 3 may be
configured by a controller which includes a memory and
a processor. The memory is configured so as to store
computer-readable commands (programs), and consists
of a ROM (Read Only Memory) which stores various pro-
grams and the like, a RAM (Random Access Memory)
having work areas in which various programs to be ex-
ecuted by the processor, and the like are stored, etc. The
processor consists of, for example, a CPU (Central
Processing Unit), a MPU (Micro Processing Unit), and/or
a GPU (Graphics Processing Unit), and is configured so
as to develop a designated one of the various programs
incorporated in the ROM, in the RAM, and execute var-
ious processes in cooperation with the RAM.

<Filtering section>

[0020] The filtering section 31 is configured so as to
perform waveform processing on the respiration data.
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The waveform processing includes a process such as
removal of components which are notrequired in analysis
of the respiration data. For example, the waveform
processing which is performed in the filtering section may
be a process of removing noises from the respiration da-
ta, that of removing high-frequency components, that of
removing low-frequency components, or that of perform-
ing the square root amplification or square root amplifi-
cation correction on an AD value contained in the respi-
ration data.

[0021] Alternatively, the filtering section 31 may be a
digital filter. The digital filter may be configured so as to
acquire a digital signal of the respiration data from the
input I/F 2, and perform waveform processing on the sig-
nal. In the case where analog data are acquired through
the input I/F 2, an A/D converter may be disposed in the
filtering section 31.

[0022] The respiration data which have undergone the
waveform processing are output to the storage section
4 and the display 5, and used in various analyses in the
analyzing section 3.

<Respiration determining section>

[0023] The respiration determining section 32 is con-
figured so as to compare and analyze the respiration data
and a first value relating to the respiratory gas in an ex-
piration gas scan mode, an inspiration gas scan mode,
and an expiration gas search mode. Fig. 5 is a view show-
ing an example of analysis of respiration data in the ex-
piration gas scan mode, the inspiration gas scan mode,
and the expiration gas search mode.

[0024] As shown in Fig. 5, the expiration gas scan
mode is a mode in which a second value P3 that is on
the minus side of the first value P1 is detected, and the
respiration data are scanned until expiration gas is de-
tected. In a respiration waveform that is the respiration
data, for example, a predetermined reference value of
the respiration waveform is set as the first value P1, and
a value which is equal to or smaller than an arbitrary
value P2 that is on the minus side of the first value P1 is
set as the second value P3. The expiration gas scan
mode may be configured so that expiration gas is detect-
ed by detecting the second value P3.

[0025] The inspiration gas scan mode is a mode which
is executed after the expiration gas scan mode to detect
inspiration gas. For example, the inspiration gas scan
mode may be configured so that, after the process of the
expiration gas scan mode, a value which is equal to or
larger than an arbitrary value P4 that is on the plus side
of the first value P1 (the reference value of the respiration
waveform) in the expiration gas scan mode is set as a
third value P5, and inspiration gas is detected by detect-
ing the third value P5.

[0026] The expiration gas search mode is a mode in
which, after the process of the inspiration gas scan mode,
expiration gas is detected, and the end point of the res-
piration waveform that is used in analyzation is searched.
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The expiration gas search mode may be configured so
that, after the process of the inspiration gas scan mode,
a value which is equal to or smaller than an arbitrary
value P6 that is on the minus side of the first value P1
(the reference value of the respiration waveform) in the
expiration gas scan mode is set as a fourth value P7, and
expiration gas indicating the end point of the respiration
waveform is detected by detecting the fourth value P7.
[0027] In an example of determination performed by
the respiration determining section 32, with respect to
the respiration waveform of respiration data in which ex-
piration gas is minus, and inspiration gas is plus, the first
value P1 is set to 0 mmH20, the arbitrary value P2 that
is in the expiration gas scan mode, and that is on the
minus side of the first value P1 is set to -0.05 mmH20,
and -0.06 mmH20 which is the second value P3 is de-
tected, thereby detecting expiration gas. The arbitrary
value P4 that is in the inspiration gas scan mode, and
that is on the plus side of the first value P1 is set to +0.2
mmH20, and +0.25 mmH20 which is the third value P5
is detected, thereby detecting inspiration gas. The arbi-
trary value P6 that is in the expiration gas search mode,
and that is equal to or smaller than the first value P1 is
set to 0 mmH20, and -0.01 mmH20O which is the forth
value P7 is detected, thereby detecting expiration gas
indicating the end point of the respiration waveform.
[0028] The respiration determining section 32 can cal-
culate the respiration rate of the subject based on the
numbers of expirations and inspirations which are de-
tected during a predetermined period of time in the ex-
piration gas scan mode, the inspiration gas scan mode,
and the expiration gas search mode. In the case where
the predetermined period of time is set to 30 seconds,
for example, the number of sets of an expiration gas and
inspiration gas that are detected in the expiration gas
scan mode, the inspiration gas scan mode, and the ex-
piration gas search mode is doubled, whereby the res-
piration rate for one minute can be calculated.

<Inspiratory flow limitation determining section>

[0029] The inspiratory flow limitation determining sec-
tion 33 is configured so as to determine whether an in-
spiratory flow limitation is present or absent, based on
the waveform ofthe inspiration gas in the respiration data.
The inspiratory flow limitation is an index showing the
obstructive apnea/hypopnea condition.

[0030] The inspiratory flow limitation determining sec-
tion 33 is configured so as to determine the inspiratory
flow limitation based on: the presence/absence of a pre-
determined shape in the inspiration gas waveform in the
respiration data; and a ratio of the width of the inspiration
gas waveform having the predetermined shape, and that
of the waveform of the predetermined shape.

[0031] For example, the width of the inspiration gas
waveform shows the zone between the value P8 at which
the inspiration gas waveform indicated in Fig. 5 rises,
and P9 at which the inspiration gas waveform ends. In
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the case where an inspiration gas waveform which is
partly recessed is detected, for example, the inspiratory
flow limitation determining section 33 determines wheth-
er an inspiratory flow limitation is present or absent, from
the waveform width occupied by the recess of the inspi-
ration gas waveform, in the width of the inspiration gas
waveform containing the recess.

[0032] For example, the above-described detection of
a recess can be performed in the following manner. The
inspiration gas waveform is secondarily differentiated.
When the calculation result (amplitude) of the secondary
differentiation has a negative value, it is determined that
there is a recess. In the case where, with respect to the
width of the inspiration gas waveform, the waveform
width of the detected recess exceeds a predetermined
threshold, it can be determined that the inspiratory flow
limitation is present.

[0033] The predetermined threshold can be appropri-
ately set by the user in consideration of individual varia-
tion depending on the subject, and the operational stand-
ards of the facility.

[0034] The result of the determination performed by
the inspiratory flow limitation determining section 33 is
supplied to the storage section 4 and the display 5.

<Apnea/hypopnea determining section>

[0035] When the amplitude of the respiration data dur-
ing a predetermined period of time is equal to or lower
than a predetermined ratio of the average amplitude, the
apnea/hypopnea determining section 34 determines that
apnea or hypopnea occurs.

[0036] Alternatively, the apnea/hypopnea determining
section 34 may make the determination depending on
whether the amplitude of the respiration data at a time
zone in the immediate vicinity of the measurement time
of the respiration data is equal to or lower than the pre-
determined ratio of the average amplitude or not. For
example, the time zone in the immediate vicinity of the
measurement time of the respiration data extends from
120 seconds before the measurement time to the meas-
urement time. An example of the amplitude at which it is
determined that apnea occurs is an amplitude which is
equal to or lower than 10% of the average amplitude, and
that at which it is determined that hypopnea occurs is an
amplitude which is equal to or lower than 50% of the
average amplitude.

<Storage section>

[0037] The storage section 4 is configured so as to
store analysis result data. The storage section 4 is con-
figured so as to sequentially store the respiration data
output from the filtering section 31, and the determination
results of the determining sections 32 to 34, as analysis
result data. The analysis result data stored in the storage
section 4 are as required sent to the display 5 to be dis-
played thereon, and supplied to the alarm controller 6 to
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be used in determination of the necessity of notification.
The storage section 4 may store also information relating
to notification such as contents of abnormality notified
from the notifying section, and the manner of the notifi-
cation, as the notification history. The storage section 4
may be a memory configured by a ROM (Read Only
Memory) which stores various programs and the like, a
RAM (Random Access Memory) having work areas in
which various programs to be executed by the processor,
and the like are stored, etc.

<Displaying section>

[0038] AsshowninFig. 1, the physiological parameter
processing apparatus includes the displaying section
which acquires atleastreal-time analysis result data from
the analyzing section 3, and which displays the data. Fig.
3 is a view showing a display example of the display 5
which is an example of the displaying section. The res-
piration waveform 51 of the respiration data, "40" (refer-
enced by 52) which is a numerical value indicating the
respiration rate, and the inspiratory flow limitation wave-
form 53 are shown in the display 5 of Fig. 3.

[0039] The display 5 may display in real time analysis
result data which are obtained by acquiring the respira-
tion data immediately after the measurement, and per-
forming real-time analysis on the data, or display past
(120 seconds prior to the display timing) analysis result
data which are stored in the storage section 4. For ex-
ample, the past analysis result data are in the form of a
trend graph or a list of respiration data. Fig. 4 shows an
example in which the respiration waveform 51 that is
formed by displaying in real time the respiration data, and
a respiration waveform 54 consisting of the past analysis
result data are displayed on the display 5. In Fig. 4, a
screen of the past analysis result data is displayed over-
lappingly on the real time display screen, the display man-
neris not limited to the example, and a plurality of screens
may be displayed so as not to overlap with one another.
[0040] The display 5 may be configured so as to read
out past notification information stored in the storage sec-
tion 4, and display the information (review displayed).
For example, the past notification information which is to
be displayed on the display 5 includes a trend graph of
respiration information, an alert condition, a vital list, or
the like.

[0041] Alsodataotherthananalysis result datarelating
to the respiration data may be displayed on the display
5. Data to be displayed may be a plurality of kinds of vital
signs information. For example, the plurality of kinds of
vital signs information may be data of at least one of the
transcutaneous arterial oxygen saturation, the heartrate,
the blood pressure, and an electrocardiogram. The dis-
play may be configured so as to display these data in a
state (in-phase) where a plurality of kinds of vital signs
information acquired from the same subject are synchro-
nized in phase with one another. Fig. 3 shows, in addition
to the respiration waveform 51 of the respiration data,
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the waveform 55 of an electrocardiogram, "80" (refer-
enced by 56) which indicates the heartrate, the waveform
57 of the blood pressure, "123/81(97)" (referenced by
58) which indicate the blood pressure values, the wave-
form 59 of the transcutaneous arterial oxygen saturation,
and "98" (referenced by 60) which indicates the value of
the transcutaneous arterial oxygen saturation. In Fig. 3,
the reference numeral 61 indicates that the respiration
waveform 51, the electrocardiogram waveform 55, the
waveform 57 of the blood pressure, and the waveform
59 of the transcutaneous arterial oxygen saturation are
in-phase.

<Notifying section>

[0042] The physiological parameter processing appa-
ratus 1 is configured so as to include the notifying section
which notifies of the notification information based on the
analysis result data. The notifying section is configured
so as to, in the case where notification is necessary, such
as that where a measurement result is abnormal, notify
thatan abnormality occurs. The notifying section includes
the alarm controller 6 which is shown in Fig. 1, and the
speaker 7 which notifies by voice of the contents of the
notification. The notification of the notification information
is not limited to that performed by sound produced by the
speaker 7. In the case of visual notification, the notifica-
tion information may be displayed on the display 5, or,
when notification is necessary, a lamp may be lit on. As
an example of visual notification, a notification displaying
section 71 which displays the notification information by
using characters is shown in the display 5 of Fig. 3.
[0043] The contents notified by the notifying section
may be determination in which the apnea/hypopnea de-
termining section 34 determines that apnea or hypopnea
occurs, or thatin which it is determined that an inspiratory
flow limitation is present. The contents which are to be
notified may include an abnormality relating to a meas-
urement, such as that the cannula is detached and there-
fore respiration data cannot be acquired.

<Operation example>

[0044] Next, an operation example of the physiological
parameter processing apparatus 1 will be described.
[0045] The input I/F 2 of the physiological parameter
processing apparatus 1 is connected to a sensor which
detects the respiratory gas from the mouth or nose of the
subject, and acquires respiration data from the sensor.
The input I/F 2 supplies the acquired respiration data to
the filtering section 31 of the analyzing section 3. The
filtering section 31 performs waveform processing on the
acquired respiration data. The filtering section 31 outputs
the respiration data which have undergone the waveform
processing, to the storage section 4. The storage section
4 stores the respiration data acquired from the filtering
section 31.

[0046] The analyzing section 3 performs various anal-
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yses based on the respiration data acquired from the
inputl/F 2. Thefiltering section 31 of the analyzing section
3 outputs the respiration data which have undergone the
waveform processing, to the respiration determining sec-
tion 32, the inspiratory flow limitation determining section
33, and the apnea/hypopnea determining section 34. The
respiration determining section 32 performs analyses re-
lating to the respiration data and the respiratory gas in
the expiration gas scan mode, the inspiration gas scan
mode, and the expiration gas search mode, and deter-
mines the respiration rate. The inspiratory flow limitation
determining section 33 determines the presence/ab-
sence of an inspiratory flow limitation. The apnea/hypop-
nea determining section 34 determines whether the ap-
nea condition is present or not, and whether the hypop-
nea condition is present or not. The results of the deter-
minations are supplied to the storage section 4 to be
stored therein. Moreover, the determination results are
displayed in real time on the display 5.

[0047] The alarm controller 6 acquires analysis result
data from the analyzing section 3, and determines wheth-
er notification is necessary or not, based on the analysis
result data. If it is determined that notification is neces-
sary, the alarm controller 6 outputs notification informa-
tion to the speaker 7. The speaker 7 converts the ac-
quired notification information to sound, and outputs the
sound. The output notification information is output also
to the storage section 4 to be stored therein.

[0048] As described above, the physiological param-
eter processing apparatus 1 of the disclosure includes:
the input interface section 2 which acquires respiration
data that are produced based on the respiratory gas
which is obtained from at least one of the mouth and nose
ofthe subject; and the analyzing section 3 which analyzes
in real time the respiration data acquired from the input
interface section 2, and which produces analysis result
data that can be displayed in real time. Therefore, the
apparatus can analysis in real time the respiration data,
and moreover display in real time the result of the anal-
ysis.

[0049] Conventionally, respiration monitoring is per-
formed using an EtCO2 (End Tidal CO2) capnometer or
the thoracic impedance method. An EtCO2 capnometer
is a device which is used for measuring carbon dioxide
contained in the respiratory gas, and has a matter that,
when an airway is not secured, the measurement may
be incorrect. An EtCO2 capnometer acquires a result of
measurement of the respiratory gas in the form of a res-
piratory gas CO2 concentration curve (capnogram). In
an EtCO2 capnometer, therefore, it is difficult to distin-
guish between hypopnea and hyperventilation, and also
the respiration depth cannot be measured. An EtCO2
capnometer is insufficient for monitoring the respiration
during the non-intubation period, and cannot perform a
real-time analysis.

[0050] Among the conventional respiration monitoring
methods, the thoracic impedance method is a method in
which, when the respiration is to be measured, an AC
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current is flown through a portion where no action poten-
tial exists, and a resistance change in the body of the
subject is detected as a voltage change. Therefore, the
method is easily affected by noises due to motion artifacts
of the subject. In the thoracic impedance method, more-
over, it is impossible to distinguish a difference between
the respiratory motion under the normal condition, and
that under an abnormal condition. Consequently, the
method cannot be sufficiently used in a respiration mon-
itoring apparatus, and cannot perform a real-time analy-
sis.

[0051] Mostofpostoperative respiratory complications
are complications relating to upper airway occlusion. It
is important for prevention of complications to confirm
the presence/absence of upper airway occlusion. In the
conventional respiration monitoring methods (an EtCO2
capnometer, the thoracic impedance method), however,
it is not impossible to confirm the presence/absence of
upper airway occlusion.

[0052] In order to check the presence/absence of up-
per airway occlusion, conventionally, a screening test us-
ing a sleep apnea test apparatus has been performed.
In the screening test using a sleep apnea test apparatus,
values of intranasal pressures are collected and ana-
lyzed to check the presence/absence of upper airway
occlusion in the subject.

[0053] Inthe conventional screening test using a sleep
apnea test apparatus, however, the collected values of
intranasal pressures are not analyzed in real time, and
there is no test apparatus for monitoring in real time the
presence/absence of upper airway occlusion.

[0054] According to the physiological parameter
processing apparatus 1 of the disclosure, a real-time
analysis, which is impossible in the prior art, may be per-
formed on aresult of measurement of the respiratory gas,
and moreover itis possible to check in real time the pres-
ence/absence of upper airway occlusion. Furthermore,
a result of the analysis may be displayed in real time.
[0055] According to the physiological parameter
processing apparatus 1 of the disclosure, moreover, the
analyzing section 3 includes the filtering section 31 which
performs waveform processing on the respiration data,
and therefore analysis result data which may be dis-
played in real time is produced by using the filtering sec-
tion 31. The analyzing section 3 analyzes the respiration
data which have undergone the waveform processing in
the filtering section 31. When the respiration data which
have undergone the waveform processing in the filtering
section 31 are analyzed, therefore, the analysis accuracy
of real-time analysis of the respiration data is enhanced.
The analyzing section 3 produces the respiration data
which have undergone the waveform processing in the
filtering section 31, as at least a part of the analysis result
data, and therefore the respiration data which have un-
dergone the waveform processing in the filtering section
31 may be displayed in real time.

[0056] The physiological parameter processing appa-
ratus 1 of the disclosure includes the respiration deter-
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mining section 32 which analyzes respiration data in the
expiration gas scan mode, the inspiration gas scan mode,
and the expiration gas search mode, and therefore can
simply perform a real-time analysis on the respiration da-
ta. Moreover, analysis is performed in in the expiration
gas scan mode, the inspiration gas scan mode, and the
expiration gas search mode, and hence it is possible to
determine the the respiration rate

[0057] The physiological parameter processing appa-
ratus 1 of the disclosure has the inspiratory flow limitation
determining section 33 which determines an inspiratory
flow limitation, and therefore may determine in real time
the presence/absence of an inspiratory flow limitation.
Moreover, a result of the determination of an inspiratory
flow limitation may be displayed in real time.

[0058] In the physiological parameter processing ap-
paratus 1 of the disclosure, the analyzing section 3 in-
cludes the apnea/hypopnea determining section 34
which determines one of at least apnea and hypopnea,
and therefore itis possible to analyze in real time whether
apnea occurs or not, and whether hypopnea occurs or
not. Moreover, a result of the real-time analysis may be
displayed in real time.

[0059] The physiological parameter processing appa-
ratus 1 of the disclosure determines whether apnea or
hypopnea occurs or not, based on the amplitude of the
respiration data in the immediate vicinity of the measure-
menttime of the respiration data, and hence may analyze
in real time more accurately whether apnea or hypopnea
occurs. A result of the real-time analysis is displayed.
[0060] The physiological parameter processing appa-
ratus 1 of the disclosure includes the alarm controller 6
and the speaker 7 as the notifying section which notifies
of the notification information, and hence surely notifies
of the notification information such as apnea, hypopnea,
and an inspiratory flow limitation, so that it is possible to
appropriately cope with change in the condition of the
subject.

[0061] The physiological parameter processing appa-
ratus 1 of the disclosure includes the display 5 which
displays analysis result data, and hence may display in
real time an analysis result. Therefore, it is possible to
rapidly perform medical decision support in respiratory
management.

[0062] The physiological parameter processing appa-
ratus 1 of the disclosure includes the storage section 4
which stores analysis result data, and therefore past
analysis result data of the subject may be displayed.
[0063] According to the physiological parameter
processing apparatus 1 of the disclosure, moreover, an
analysis result and other vital signs information such as
an electrocardiogram are displayed in phase with each
other, and hence in-phase monitoring of the analysis re-
sult and the other vital signs information is enabled. With
respect to various kinds of vital signs information includ-
ing respiratory management, therefore, medical decision
support is rapidly performed.

[0064] A configuration may be possible where, in ad-
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dition to the physiological parameter processing appara-
tus 1 of the disclosure that displays in phase an analysis
result and other vital signs information such as an elec-
trocardiogram are displayed in phase with each other,
an EtCO2 capnometer or thoracic impedance method,
which is conventionally used, is employed. In the config-
uration where the physiological parameter processing
apparatus 1 ofthe disclosure, and an EtCO2 capnometer
or thoracic impedance method, which is conventionally
used, are combinedly employed as described above, res-
piration monitoring during the non-intubation period,
postoperative respiratory management, that during en-
doscopic gastrointestinal surgery, or that during nasal
high flow is performed. Therefore, a configuration includ-
ing respiratory monitoring of the pressure of the respira-
tory gas (the intranasal pressure) is realized, and it is
possible to provide optimum respiratory monitoring ac-
cording to the situation of the subject.

[0065] In the above configuration, the embodiment in
which the input I/F 2 acquires respiration data from a
sensor that is not shown has been described, the method
of acquiring respiration data is not limited to the above-
described configuration. The input I/F 2 may be connect-
ed to past respiration data (measurement results) which
are stored in an external medium such as a CD-R, and
acquire the past respiration data, or alternatively acquire
in real time respiration data which are measured in real
time in a remote place, by using a communication net-
work.

[0066] According to the configuration, an external ap-
paratus may be connected to the physiological parameter
processing apparatus 1through the Internet, and a meas-
urement result of a respiratory gas may be displayed in
real time on the display 5.

[0067] In the above configuration, the embodiment in
which the physiological parameter processing apparatus
1 has the analyzing section 3 has been described, the
invention is not limited to the configuration where the an-
alyzing section 3 is included in the physiological param-
eter processing apparatus 1. A configuration may be em-
ployed where an analyzing section is disposed outside
the physiological parameter processing apparatus 1, and
respiration data produced in the external analyzing sec-
tion are sent to the physiological parameter processing
apparatus 1 through an input I/F to be displayed on the
display 5.

[0068] The above-described configuration may in-
clude: an input interface section which acquires respira-
tion data in which a real-time analysis is performed on
respiration data that are produced based on arespiratory
gas which is obtained from at least one of a mouth and
nose of a subject; and a displaying section which may
display in real time the respiration data that are acquired
from the input interface section, and therefore a result of
the real-time analysis of the respiration data may be dis-
played in real time.

[0069] The invention is not limited to the above-de-
scribed embodiment and modifications, and may be ad-
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equately subjected to modifications, improvements, and
the like. In addition, the materials, shapes, dimensions,
values, forms, numbers, places, and the like of the com-
ponents of the above-described embodiment are arbi-
trary and not limited insofar as the invention is achieved.

Claims

1. A physiological parameter processing apparatus
comprising:

an input interface section that acquires respira-
tion data produced based on a respiratory gas
that is obtained from at least one of a mouth and
nose of a subject; and

an analyzing section that analyzes in real time
the respiration data acquired through the input
interface section, and that produces analysis re-
sult data which can be displayed in real time
display.

2. The physiological parameter processing apparatus
according to claim 1, wherein the analyzing section
includes a filtering section that performs waveform
processing on the respiration data.

3. The physiological parameter processing apparatus
according to claim 2, wherein the analyzing section
analyzes the respiration data processed by the
waveform processing in the filtering section.

4. The physiological parameter processing apparatus
according to claim 2 or 3, wherein the analysis result
dataincludes the respiration data after the waveform
processing by the filtering section.

5. The physiological parameter processing apparatus
according to any one of claims 1 to 4, wherein
the analyzing section includes a respiration deter-
mining section that compares the respiration data
and a first value relating to the respiratory gas to
analyze the respiration data, and
the respiration determining section performs the
comparison in:

an expiration gas scan mode in which a second
value that is on a minus side of the first value is
detected;

an inspiration gas scan mode in which, after the
process of the expiration gas scan mode, a third
value that is on a plus side of the first value is
detected; and

an expiration gas search mode in which, after
the process of the inspiration gas scan mode, a
fourth value that is on a minus side of the first
value is detected.
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6.

10.

1.

12.

The physiological parameter processing apparatus
according to any one of claims 1 to 5, wherein

the analyzing sectionincludes aninspiratory flow lim-
itation determining section, and

the inspiratory flow limitation determining section de-
termines an inspiratory flow limitation, based on:
presence/absence of a given shape in an inspiration
gas waveform in the respiration data; and a ratio of
a width of the inspiration gas waveform having the
given shape, and a width of the waveform of the pre-
determined shape.

The physiological parameter processing apparatus
according to any one of claims 1 to 6, wherein

the analyzing section includes an apnea/hypopnea
determining section that determines at least one of
apnea and hypopnea, and

the apnea/hypopnea determining section deter-
mines that at least one of the apnea and the hypop-
nea occurs in a case where an amplitude of expira-
tion of the respiration data in a predetermined period
of time is equal to or lower than a predetermined
ratio of an average amplitude of the expiration.

The physiological parameter processing apparatus
according to claim 7, wherein the apnea/hypopnea
determining section determines whether the ampli-
tude is equal to or lower than an amplitude corre-
sponding to the predetermined ratio or not, based
on the amplitude of the respiration data in an imme-
diate vicinity of a measurement time of the respira-
tion data.

The physiological parameter processing apparatus
according to any one of claims 1 to 8 further com-
prising a notifying section that notifies of notification
information based on the analysis result data.

The physiological parameter processing apparatus
according to any one of claims 1 to 9 further com-
prising a displaying section that acquires at least re-
al-time analysis result data from the analyzing sec-
tion, and displays the data.

The physiological parameter processing apparatus
according to claim 10 further comprising a storage
section that stores the analysis result data, and
the displaying section displays past analysis result
data that are acquired from the storage section.

The physiological parameter processing apparatus
according to claim 10 or 11, wherein the displaying
section displays in real time the analysis result data
and data of at least one of a transcutaneous arterial
oxygen saturation, a heart rate, a blood pressure,
and an electrocardiogram in phase with the analysis
result data.
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13. A physiological parameter processing apparatus
comprising:

an input interface section that acquires analysis
result data that are obtained by performing a re-
al-time analysis on respiration data produced
based on a respiratory gas which is obtained
from at least one of a mouth and nose of a sub-
ject; and

adisplaying section that displays inreal time the
analysis result data acquired from the input in-
terface section.
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