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(54) MEDICAL MONITORING DEVICE, AND METHOD AND SYSTEM FOR DISPLAYING PATIENT 
MONITORING INFORMATION

(57) A medical monitoring device (100), comprising
a signal collection module (120), a data processing mod-
ule (110) and a display module (130). The data process-
ing module (110) processes a vital sign signal collected
by the signal collection module (120), generates physi-
ological parameters, and generates visualization infor-
mation about interested parameters corresponding to a
designated anesthetic phase based on request informa-
tion, the designated anesthetic phase is an anesthetic
induction phase, an anesthetic maintenance phase or a
postoperative recovery phase, and the interested param-
eters comprise parameters selected from the physiolog-
ical parameters and/or anesthetic parameters derived
from the physiological parameters. The display module
(130) at least displays the visualization information about
the interested parameters corresponding to the desig-
nated anesthetic phase in an anesthetic state display ar-
ea. The medical monitoring device (100) intuitively
presents parameters needing to be viewed by a doctor
to the doctor, so that it is clear for the doctor to quickly
determine whether a patient is acting abnormally during
the anesthetic phase, whether the anesthesia is appro-
priate, etc. Further provided are a method and system

for displaying patient monitoring information.
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Description

Technical Field

[0001] The present invention relates to the field of med-
ical monitoring technology, and in particular to a medical
monitoring device, a method and a system for displaying
patient monitoring information.

Background Art

[0002] In order to control and reduce the risk of clinical
anesthesia, individual anesthesia monitoring standards
or monitoring guidelines have been developed both in-
ternationally and domestically, requiring strict monitoring
of vital sign indexes of a patient. Studies have shown that
failure to timely and comprehensively monitor the patient
during anesthesia is one of the primary causes of peri-
operative anesthesia complications. By strengthening
the monitoring, measures can be timely taken in accord-
ance with the monitoring results, to reduce the incidence
of adverse reactions or anesthesia accidents in order to
reduce the mortality of anesthesia and ensure the safety
of the patient.
[0003] The current monitoring parameters for the pa-
tient undergoing general anesthesia in surgery selective-
ly comprise, depending on the situation, numerous pa-
rameters such as a non-invasive blood pressure, a res-
piratory rate, a heart rate, a blood oxygen saturation, a
urine volume, a central venous pressure, an invasive ar-
terial pressure, a partial pressure of end-tidal carbon di-
oxide, a body temperature, a brain function, respiratory
mechanics parameters, muscle relaxation parameters,
blood biochemical parameters, a cardiac output, and an
anesthetic gas concentration. The patient’s conventional
physiological parameters, such as the blood pressure,
the heart rate, and the blood oxygen saturation, are typ-
ically monitored in real time using a multi-parameter mon-
itor, and waveforms, values, trends and other information
associated with the monitored physiological parameters
are displayed on a display screen of the multi-parameter
monitor. In some cases, there is a need for a BIS (bis-
pectral index) single-parameter monitor and an NMT
(neuromuscular transmission) single-parameter monitor
to monitor and display states of the consciousness and
muscle relaxation of the patient. Whether in a pre-oper-
ative induction phase, in an intraoperative anesthesia
maintenance phase, or in a postoperative recovery
phase, a physician needs to view these parameters and
make judgments about the patient’s condition based on
the monitored parameters. In the process of continuous
development and improvement of monitoring devices,
the inventors found that since the parameters monitored
for anesthetized patients are numerous and may be al-
located to different monitors, the physician often views
these numerous parameters one by one, selects and
combines required parameter information from the nu-
merous parameters according to experience, and then

makes a comprehensive judgment on the patient’s an-
esthesia state, which makes the physician have to take
a long time to judge the patient’s anesthesia state, there-
by affecting the physician’s rapid reaction and response
to the patient’s abnormal condition.

Summary of the Invention

[0004] The technical problem to be solved by the
present invention is to provide a medical monitoring de-
vice, and a method and a system for displaying patient
monitoring information for assisting a physician in accel-
erating the judgment of an anesthesia state of a patient.
[0005] According to a first aspect, provided in an em-
bodiment is a medical monitoring device, comprising:

a signal collection module configured to collect pa-
tient’s vital sign signals from the body of a patient;
a data processing module connected to the signal
collection module and configured to receive the vital
sign signals and process the vital sign signals to gen-
erate physiological parameters for reflecting the con-
dition of the patient, the data processing module be-
ing further configured to receive request information
for requesting display of a designated anesthetic
phase and generate, based on the request informa-
tion, visualized information about interested param-
eters corresponding to the designated anesthetic
phase, the designated anesthetic phase being an
anesthetic induction phase before surgery, an anes-
thetic maintenance phase during surgery, or a post-
operative recovery after surgery, and the interested
parameters comprising parameters selected from
the physiological parameters and/or anesthetic pa-
rameters derived from the physiological parameters;
and
a display module comprising a display interface, the
display module being connected to the data process-
ing module and configured to receive the visualized
information outputted by the data processing mod-
ule, and display in an anesthetic state display area
at least the visualized information about the interest-
ed parameters corresponding to the designated an-
esthetic phase, and the anesthetic state display area
being at least a partial area of the display interface
of the monitoring device.

[0006] According to a second aspect, provided in an
embodiment is a method for displaying patient monitoring
information, comprising:

acquiring vital sign signals collected from the body
of a patient;
processing the vital sign signals to generate physi-
ological parameters for reflecting condition of the pa-
tient;
receiving request information for requesting display
of a designated anesthetic phase, the designated
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anesthetic phase being an anesthetic induction
phase before surgery, an anesthetic maintenance
phase during surgery, or a postoperative recovery
phase after surgery;
generating, based on the request information, visu-
alized information about interested parameters cor-
responding to the designated anesthetic phase, the
interested parameters comprising parameters se-
lected from the physiological parameters and/or an-
esthetic parameters derived from the physiological
parameters; and
displaying in an anesthetic state display area the vis-
ualized information about the interested parameters
corresponding to the designated anesthetic phase,
the anesthetic state display area being at least a par-
tial area of a display interface of a monitoring device.

[0007] According to a third aspect, provided in an em-
bodiment is a system for displaying patient monitoring
information, comprising:

an information acquisition unit, configured to acquire
vital sign signals collected from the body of a patient;
a first information processing unit, configured to
process the vital sign signals to generate physiolog-
ical parameters for reflecting the condition of the pa-
tient;
a request unit, configured to receive request infor-
mation for requesting display of a designated anes-
thetic phase, the designated anesthetic phase being
an anesthetic induction phase before surgery, an an-
esthetic maintenance phase during surgery, or a
postoperative recovery phase after surgery;
a second information processing unit, configured to
generate, based on the request information, visual-
ized information about interested parameters corre-
sponding to the designated anesthetic phase, the
interested parameters comprising parameters se-
lected from the physiological parameters and/or an-
esthetic parameters derived from the physiological
parameters; and
a display unit, configured to display in an anesthetic
state display area the visualized information about
the interested parameters corresponding to the des-
ignated anesthetic phase, the anesthetic state dis-
play area being at least a partial area of a display
interface of a monitoring device.

[0008] In the embodiments of the present invention,
since the respective interested parameters are set for
each anesthetic phase, and the current anesthesia state
of the patient can be reflected by these interested pa-
rameters, when a certain anesthetic phase needs to be
displayed, the interested parameters related to this an-
esthetic phase can be displayed on the same screen and
intuitively presented to the physician, so that the physi-
cian is clear at a glance, and can quickly determine
whether the patient is acting abnormally during the an-

esthetic phase, whether the anesthesia is appropriate,
etc.

Brief Description of the Drawings

[0009]

Fig. 1 is a schematic structural diagram of a medical
monitoring device in an embodiment;
Fig. 2 is a flow chart showing the display of patient
anesthesia monitoring information in an embodi-
ment;
Fig. 3a is a schematic diagram of an anesthetic state
display area in an embodiment;
Fig. 3b is a schematic diagram of an anesthetic state
display area in another embodiment;
Fig. 4 is a schematic diagram showing the display
of interested parameters for an anesthetic induction
phase in an embodiment;
Fig. 5 is a schematic diagram showing the display
of interested parameters for an anesthetic mainte-
nance phase in an embodiment;
Fig. 6 is a schematic diagram showing the display
of interested parameters for an anesthetic mainte-
nance phase in another embodiment;
Fig. 7 is a schematic diagram showing the display
of interested parameters for a postoperative recov-
ery phase in an embodiment;
Figs. 8, 9 and 10 are parameter trend graphs with
baselines for the anesthetic induction phase, the an-
esthetic maintenance phase, and the postoperative
recovery phase, respectively; and
Fig. 11 is a schematic structural diagram of a patient
monitoring information display system in an embod-
iment.

Detailed Description of Embodiments

[0010] The present application is further described in
detail below with specific embodiments and in conjunc-
tion with the accompanying drawings. Similar elements
in various embodiments use associated similar compo-
nent element reference signs. In the following embodi-
ments, many details are described so that the present
application can be better understood. However, it would
be effortlessly appreciated by those skilled in the art that
some features may be omitted in different cases, or may
be substituted by other elements, materials and methods.
In certain cases, some operations relevant to the present
application are not shown or described in the description,
and this is to prevent the core part of the application from
being inundated by too much description. However, for
those skilled in the art, the detailed description of these
relevant operations is not necessary, and they may com-
pletely understand relevant operations according to the
description and general technical knowledge in the art.
[0011] In addition, characteristics, operations or fea-
tures described in the description may be combined in
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any appropriate manner to form various embodiments.
Moreover, the steps or actions in the method description
may also be exchanged or adjusted in order in a way that
would be obvious to those skilled in the art. Therefore,
various orders in the description and accompanying
drawings are merely to clearly describe a certain embod-
iment and are not meant to be necessary orders, unless
specified otherwise that a certain order must be followed.
[0012] For a patient undergoing general anesthesia
(e.g., a sufferer), there are usually three phases, namely
an anesthetic induction phase before surgery, an anes-
thetic maintenance phase during surgery, or a postoper-
ative recovery phase after surgery.
[0013] In the anesthetic induction phase, a physician
will do the following operations:

1. Preoxygenation and denitrogenation: breathing
oxygen is supplied via a mask to ensure oxygen sup-
ply throughout the induction process.
2. Anesthetic administration: an anesthetist admin-
istrates an intravenous anesthetic or inhalational an-
esthetic, an analgesic, and a muscle relaxant to the
patient, the patient’s consciousness gradually dis-
appears, the sense of pain is passivated until it dis-
appears, and the muscle tension is gradually weak-
ened.
3. Endotracheal intubation: upon the patient’s con-
sciousness reaches the appropriate depth, and an-
algesia and muscle relaxation are both completed,
the anesthetist administrates an endotracheal intu-
bation to the patient to complete the induction proc-
ess.

[0014] The requirements for the anesthetic induction
phase are that the entire induction process is coherent
and the patient’s vital signs are stable. The requirements
for the anesthetic maintenance phase are: to maintain
the appropriate depth of consciousness, and the com-
plete analgesia and muscle relaxation of the patient dur-
ing surgery to meet the surgical requirements; and to
maintain the stability of the vital signs of the patient during
surgery to ensure the life safety of the patient. The re-
quirements for the postoperative recovery phase are that
after the surgery is completed, the anesthetist gradually
reduces the anesthetic to the patient until the adminis-
tration of the anesthetic is stopped. By monitoring the
patient’s vital signs, BIS, NNT, respiratory parameters,
etc., when it is determined that the patient’s vital signs
are stable, the consciousness is restored, spontaneous
breathing is established, and the muscle tension is re-
stored, an extubation is administrated; and after the ex-
tubation, the monitoring of the important vital signs is
continued. During the development of the present inven-
tion, the inventors have, based on clinical experience,
realized that due to the different requirements and oper-
ations performed at each phase, the physician is con-
cerned with different information when evaluating the
condition of the patient at each phase. Therefore, the

concept of the present invention is to exhibit information
about the interested parameters related to the anesthetic
phase on the display interface when there is a need to
evaluate the condition of the patient in a certain anes-
thetic phase or when there is a need to perform the an-
esthesia monitoring for a certain phase. That is to say,
each anesthetic phase has its own corresponding inter-
ested parameters. When the physician needs to under-
stand the anesthesia state of the patient, he/she no long-
er has to view the numerous parameters one by one.
Instead, the interested parameters corresponding to
each anesthetic phase are processed to generate visu-
alized information, displayed in the anesthetic state dis-
play area on the same screen and intuitively presented
to the physician, so that the physician is clear at a glance,
and can quickly determine whether the patient is acting
abnormally during the anesthetic phase, whether the an-
esthesia is appropriate, etc.
[0015] These interested parameters may be the exist-
ing physiological parameters, for example, comprising
the existing physiological parameters monitored by the
monitoring device in real time, or parameters obtained
by integrating parameters monitored by an external de-
vice into this monitoring device. The interested parame-
ters may also be parameters calculated or statistically
derived according to the existing physiological parame-
ters, or may be parameters obtained by integrating the
parameters monitored by the external device into the
monitoring device. The parameters calculated or statis-
tically derived according to the existing physiological pa-
rameters will be collectively referred to as anesthetic pa-
rameters herein. The interested parameters for each
phase are set up in advance in the system based on
clinical experience, and in some embodiments, the phy-
sician may also be allowed to modify the interested pa-
rameters. That is to say, when in use, the physician can
use the default interested parameters corresponding to
each anesthetic phase, or alter the interested parameters
corresponding to a certain phase according to his/her
own needs.
[0016] In the monitoring of the patient undergoing gen-
eral anesthesia, the monitoring of the anesthetic state
may be performed for all the three phases by implement-
ing the present invention, or the monitoring of the anes-
thetic state may be performed only for any two of the
phases by implementing the present invention, for exam-
ple, the monitoring of the anesthetic state is performed
for the anesthetic induction phase and the anesthetic
maintenance phase, or the monitoring of the anesthetic
state is performed for the anesthetic maintenance phase
and the postoperative recovery phase. By way of exam-
ple, the monitoring of the anesthetic state being per-
formed for all the three phases will be described below.

First Embodiment:

[0017] Referring to Fig. 1, the present embodiment pro-
vides a medical monitoring device 100 for monitoring a
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patient 150. The medical monitoring device 100 compris-
es a data processing module 110, a signal collection
module 120 and a display module 130.
[0018] One end of the signal collection module 120 is
used to make contact with the body of the patient to col-
lect, from the body of the patient, patient’s vital sign sig-
nals such as a pulse signal caused by the heartbeat, a
body temperature signal, a blood absorption signal for a
specific band of light, an electrocardiogram signal, and
an electroencephalogram signal. The other end of the
signal collection module 120 is connected to the data
processing module 110, for example, to the data process-
ing module 110 via an interface, and the vital sign signals
are input to the data processing module 110.
[0019] The data processing module 110 is connected
to the signal collection module 120 and the display mod-
ule 130, respectively, receives the vital sign signals, proc-
esses the vital sign signals, generates physiological pa-
rameters for reflecting the condition of the patient, and
processes the physiological parameters into visualized
data, and the visualized data is then sent to the display
module 130, such that the display module 130 displays
the visualized data on a display interface. The conven-
tional physiological parameters comprise, for example,
a blood pressure, a blood oxygen saturation, a heart rate,
a body temperature, an electrocardiogram, etc.
[0020] The display module 130 comprises a display
screen that provides the display interface, the display
screen may be of a touch or non-touch type.
[0021] In this embodiment, the data processing mod-
ule 110 further receives request information for request-
ing display of a designated anesthetic phase and gener-
ates, based on the request information, visualized infor-
mation about interested parameters corresponding to the
designated anesthetic phase, the designated anesthetic
phase being an anesthetic induction phase before sur-
gery, an anesthetic maintenance phase during surgery,
or a postoperative recovery after surgery, and the inter-
ested parameters comprising parameters selected from
the physiological parameters and/or anesthetic parame-
ters derived from the physiological parameters. The
physiological parameters may be the existing physiolog-
ical parameters monitored by the monitoring device in
real time, or may be physiological parameters obtained
by integrating parameters monitored by an external de-
vice into the monitoring device. The data processing
module 110 sends the visualized information about the
interested parameters to the display module 130. The
display module 130 allocates at least a partial area as
an anesthetic state display area on the display interface
thereof, and displays the visualized information about the
interested parameters in the anesthetic state display ar-
ea.
[0022] In an embodiment, the display of the patient an-
esthesia monitoring information is implemented by run-
ning computer software, and a method for displaying the
monitoring information is as shown in Fig. 2, and com-
prises the following steps:

Step 200, in which anesthesia monitoring is initiated.
A start icon 137 for initiating the anesthesia monitor-
ing is provided in the display interface, as shown in
Fig. 3, and a request for initiating the anesthesia
monitoring is triggered by the operator selecting the
start icon. The display module 130 detects that the
start icon is triggered by the operator, generates the
request for initiating the anesthesia monitoring, and
sends the request to the data processing module
110.
Step 201, in which at least one anesthetic state dis-
play area 132 is allocated on the display interface
131 of the monitoring device when it is detected that
the start icon is selected. After receiving the request,
the data processing module 110 outputs display data
to the display module, such that the display module
divides the display interface into the at least one an-
esthetic state display area 132. The anesthetic state
display area may be the entire area of the display
interface, as shown in Fig. 3a. The anesthetic state
display area may also be only a partial area of the
display interface, for example, the display interface
131 comprises at least one anesthetic state display
area 132 and a conventional display area 136, as
shown in Fig. 3b, interested parameters for a selec-
tion phase are displayed in the anesthetic state dis-
play area 132, the conventional display area 136
may be used to display the physiological parameters
monitored by the monitoring device in real time, such
as a beat of each heartbeat, such as a waveform or
a real-time value of a blood pressure, a blood oxygen
saturation, a heart rate, a body temperature, etc.
Step 202, in which three phase indication icons are
displayed in the anesthetic state display area 132,
as shown in Fig. 3, an "induction" icon 133 represents
the anesthetic induction phase, a "maintenance"
icon 134 represents the anesthetic maintenance
phase, and a "recovery" icon 135 represents the
postoperative recovery phase. Certainly, those
skilled in the art should understand that in other em-
bodiments, when the anesthesia monitoring is per-
formed only in two phases, only two phase indication
icons may be displayed in the anesthetic state dis-
play area 132, for example, only the "induction" icon
133 and the "maintenance" icon 134 are displayed,
or only the "maintenance" icon 134 and the "recov-
ery" icon 135 are displayed.
Step 203, in which it is detected whether a phase
indication icon is selected. The operator can select
the phase indication icon by manipulating a cursor.
When the display module comprises a touch screen,
the operator can also select the phase indication icon
by touching. When a phase indication icon is select-
ed, the selected phase indication icon is highlighted
using an interface element different from the other
phase indication icons, for example, it is highlighted
using a different color, or a different fill pattern, a
different gray level, or the like.
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Step 204, in which when a phase indication icon is
selected, request information for requesting display
of the designated anesthetic phase is generated.
The display module 130 detects an operator’s trigger
on the phase indication icon. When a phase indica-
tion icon is selected, the display module generates
corresponding request information and sends the re-
quest information to the data processing module
110. When the "induction" icon 133 is selected, re-
quest information for requesting display of the anes-
thetic induction phase is generated. When the "main-
tenance" icon 134 is selected, request information
for requesting display of the anesthetic maintenance
phase is generated. When the "recovery" icon 135
is selected, request information for requesting dis-
play of the postoperative recovery phase is gener-
ated.
Step 205, in which visualized information about the
interested parameters corresponding to the desig-
nated anesthetic phase is generated based on the
request information. After receiving the request in-
formation, the data processing module 110 parses
the request information, determines the anesthetic
phase needing to be displayed, and then determines
the interested parameters corresponding to the an-
esthetic phase in accordance with a pre-set corre-
spondence table. The interested parameters can be
directly acquired from the conventional physiological
parameters if they already exist in the conventional
physiological parameters, or obtained by mathemat-
ical means such as calculation or statistics according
to the conventional physiological parameters if they
are yet not in the conventional physiological param-
eters. Each interested parameter comprises a pa-
rameter name, a detection time point, and a param-
eter value corresponding to the time point. After ob-
taining the interested parameters, the data process-
ing module 110 processes the interested parameters
into corresponding visualized information according
to the manner required to be presented, and outputs
the visualized information to the display module.
Step 206, in which the visualized information about
the interested parameters corresponding to the des-
ignated anesthetic phase is displayed in the anes-
thetic state display area. After receiving the visual-
ized information, the display module 130 processes
the visualized information into frame data and dis-
plays same on the display interface.

[0023] When the "induction" icon 133 is selected, the
visualized information about the interested parameters
for the anesthetic induction phase is displayed in the an-
esthetic state display area. In this embodiment, the in-
terested parameters for the anesthetic induction phase
comprise a heart rate (HR), a blood oxygen saturation
(SPO2), a blood pressure (NIBP), a body temperature
(TEMP), a bispectral index (BIS), and a patient suffoca-
tion time, the heart rate, the blood oxygen saturation, the

blood pressure, the body temperature and the bispectral
index are parameters selected from the conventional
physiological parameters, which can be directly obtained
from the detected conventional physiological parame-
ters, and the patient suffocation time is an anesthetic
parameter obtained according to the detected respiratory
signal. The heart rate, the blood oxygen saturation, the
blood pressure, the body temperature and the bispectral
index are used to assess whether the patient’s vital signs
are stable. The patient suffocation time is used to eval-
uate whether the patient has suffocated. In the anesthetic
induction phase, one of the operations that the physician
needs to do is endotracheal intubation, that is, upon the
patient’s consciousness reaches the appropriate depth,
and analgesia and muscle relaxation are both completed,
the anesthetist administrates the endotracheal intubation
to the patient. During endotracheal intubation, the patient
stops breathing, but the patient does not stop breathing
for too long, otherwise the patient is at risk of life, so the
patient suffocation time needs to be monitored, and once
the suffocation time exceeds a certain length of time, the
intubation is stopped immediately, and oxygen is sup-
plied to the patient via a mask.
[0024] In this embodiment, as shown in Fig. 4, the heart
rate 301, the blood oxygen saturation 302, the blood pres-
sure 303, the body temperature 304 and the bispectral
index 305 are respectively displayed in the form of trend
graphs in the anesthetic state display area 132, for ex-
ample, the horizontal axis represents time and the verti-
cal axis represents the value of the interested parameter,
and the point on the curve represents the parameter val-
ue of the interested parameter at that time. The display
time of the trend graph may be the time of the entire
anesthetic induction phase, or may be a determined pe-
riod of time before or after the current time. The patient
suffocation time 306 is displayed in the form of a time
progress bar in the anesthetic state display area, and a
normal zone 306a, a warning zone 306b and a danger
zone 306c are marked on the time bar in the time progress
direction. The warning zone represents a period of time
for which the patient is allowed to suffocate, and the
length of time of the warning zone is set according to the
type of the patient, for example, 120 seconds for adults,
30 seconds for children, and 20 seconds for newborns.
The danger zone represents a period of suffocation time
for which the patient may be in danger. When the
progress pointer enters the danger zone, it indicates that
the patient has a long suffocation time and is in danger.
The normal zone 306a, the warning zone 306b and the
danger zone 306c may be clearly distinguished by differ-
ent colors or patterns, for example, the normal zone 306a
is represented by green, the warning zone 306b is rep-
resented by yellow, and the danger zone 306c is repre-
sented by red. In applications, when the signal collection
module 120 detects a respiratory signal, the data
processing module 110 starts timing, and outputs a dis-
play signal such that the display module 130 moves the
progress pointer along the time bar according to the tim-
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ing time from the 0 coordinate of the time bar. When the
signal collection module 120 detects a next respiratory
signal, the data processing module 110 outputs a display
signal such that the display module 130 resets the
progress pointer to the 0 coordinate. In a modified em-
bodiment, when the progress pointer enters the danger
zone, the monitoring device may issue an alarm alerting
the on-site physician.
[0025] In this embodiment, the patient suffocation time
is displayed in the form of a time progress bar, which
enables the physician to intuitively observe the current
suffocation time of the patient, so as to quickly determine
whether the operation of the endotracheal intubation
needs to be stopped. Therefore, the time progress bar
of the suffocation time is also called a suffocation indica-
tor.
[0026] In other embodiments, the patient suffocation
time may also be displayed in the form of values in the
anesthetic state display area.
[0027] In some embodiments, if there is a calculated
breathing time in the conventionally detected physiolog-
ical parameters, it is generally provided with a breathing
alarm, that is, a threshold is set in advance, and an alarm
is issued when the breathing time exceeds the threshold.
Since this threshold is set for normal breathing, it is not
suitable for respiratory monitoring in the endotracheal
intubation. Since the physician usually provides a large
amount of oxygen to the patient by artificially assisted
breathing before the endotracheal intubation, the patient
can extend the suffocation time with the support of this
large amount of oxygen to provide a longer intubation
time for the physician. Based on this, in a modified em-
bodiment, when the monitoring of the anesthetic induc-
tion phase is performed, the patient suffocation time is
detected, and the breathing alarm is also masked, or the
breathing alarm threshold is altered such that the breath-
ing alarm threshold is greater than or equal to the max-
imum time value of the warning zone, thereby allowing
the suffocation-related physiological alarm to be masked
within a rational time range to avoid alarm interference
caused by suffocation during intubation.
[0028] Certainly, in some embodiments, the interested
parameters for the anesthetic induction phase may also
not comprise the patient suffocation time, that is, the pa-
tient suffocation time is not displayed in the anesthetic
state display area, and whether the patient suffocation
time is too long determined only based on a monitoring
alarm for the breathing. In this case, however, the phy-
sician can’t intuitively see how much the patient suffoca-
tion time is.
[0029] In some embodiments, the interested parame-
ters for the anesthetic induction phase may also comprise
a timer that supports the timing of a user to start, pause
and stop, and assists the physician to determine the drug
onset time, intubation time, etc.
[0030] In some embodiments, the interested parame-
ters for the anesthetic induction phase may also not com-
prise the body temperature (TEMP) and the bispectral

index (BIS), that is, the trend graphs of the body temper-
ature (TEMP) and the bispectral index (BIS) are not dis-
played in the anesthetic state display area.
[0031] When the "maintenance" icon 134 is selected,
the visualized information about the interested parame-
ters for the anesthetic maintenance phase is displayed
in the anesthetic state display area. In this embodiment,
three dimensions of information are used to evaluate the
condition of the patient in the anesthetic maintenance
phase. The three dimensions are a consciousness di-
mension, a pain dimension and a muscle relaxation di-
mension, respectively. The interested parameters for the
anesthetic maintenance phase also correspondingly
comprise a consciousness parameter characterizing the
consciousness condition of the patient under anesthesia,
a pain parameter characterizing the pain condition of the
patient under anesthesia, and a muscle relaxation pa-
rameter characterizing the neuromuscular transmission
condition of the patient under anesthesia, the conscious-
ness parameter comprises the bispectral index (BIS)
and/or a minimum alveolar concentration (MAC), the pain
parameter comprises at least one of a blood pressure
change (ΔNIBP) and a heart rate change (ΔHR), the pain
parameter may also be obtained by a dedicated pain
monitoring module, and the muscle relaxation parameter
comprises neuromuscular transmission (NMT), the
biospectral index and the neuromuscular transmission
may be obtained directly from the conventional physio-
logical parameters, and the blood pressure change and
the heart rate change are anesthetic parameters calcu-
lated from the blood pressure and the heart rate in the
conventional physiological parameters. The blood pres-
sure change refers to the change in blood pressure rel-
ative to a blood pressure reference value, the heart rate
change is the change in heart rate relative to a heart rate
reference value, and the reference values may be pa-
rameter values of the patient measured before anesthe-
sia, or may be values set according to clinical experience.
As shown in Fig. 5, the anesthetic state display area 132
is divided into three areas for respectively displaying the
information about the three dimensions. In this embodi-
ment, current parameter values of the consciousness pa-
rameter, the pain parameter and the muscle relaxation
parameter are respectively displayed in the form of a
graph in the respective area, the bispectral index (BIS)
and/or the minimum alveolar concentration (MAC) are/is
shown in the area 401, the blood pressure change
(ΔNIBP) and the heart rate change (ΔHR) are shown in
the area 402, and the neuromuscular transmission (NMT)
is shown in the area 403. The graph form uses a histo-
gram, and parameters of the three dimensions form three
sets of histograms. In Fig. 5, the three sets of histograms
are arranged in a star shape. In other embodiments, the
three sets of histograms may also be arranged in parallel
or may be enclosed in a triangle. In the histogram, the
histogram and its varying height or length or width are
used to reflect the changes of the corresponding param-
eter, or the histogram is combined with different colors
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to reflect whether the corresponding parameter is normal,
etc. In the histogram, various markers can also be used
to represent the thresholds of the corresponding param-
eters, such as a horizontal cut line in the histogram is
used as the threshold 404 of the parameter, and the pa-
rameter value 405 of the corresponding parameter is rep-
resented by a color, a pattern or a graphic mark, and
whether the corresponding parameter exceeds the
threshold and how much is exceeded are represented
by the spacing between the color, the pattern or the
graphic marker and the horizontal cut line. To clearly dis-
play the parameters represented by each histogram, the
parameter name 406 is indicated by a text or abbreviated
abbreviation next to each histogram. To enable the phy-
sician to quickly know the value of each parameter, the
parameter value 407 of each parameter may also be in-
dicated next to each histogram.
[0032] In a further embodiment, the current parameter
valuesof the consciousness parameter, the pain param-
eter and the muscle relaxation parameter may also be
displayed in their respective regions using other graphi-
cal means such as a gage or a sector, and the current
parameter values of the consciousness parameter, the
pain parameter and the muscle relaxation parameter may
also be displayed in the respective areas directly using
a text plus a value.
[0033] In a further embodiment, the interested param-
eters for the anesthetic maintenance phase may also
comprise the blood pressure and the heart rate, as shown
in Fig. 6, in the anesthetic state display area 132, in ad-
dition to displaying the information about the three di-
mensions, the trend graphs of the bispectral index, the
neuromuscular transmission, the blood pressure and the
heart rate are also displayed. The display time of the
trend graph may be the time of the entire anesthetic main-
tenance phase, or may be a determined period of time
before or after the current time.
[0034] When the "recovery" icon 135 is selected, the
visualized information about the interested parameters
for the postoperative recovery phase is displayed in the
anesthetic state display area. In this embodiment, the
interested parameters for the postoperative recovery
phase comprise the heart rate (HR), the blood oxygen
saturation (SPO2), the blood pressure (BP), the respira-
tory rate (RR), the bispectral index (BIS), the body tem-
perature (TEMP) and a postoperative score result, the
heart rate (HR), the blood oxygen saturation (SPO2), the
blood pressure (BP), the RR, the bispectral index (BIS),
and the body temperature (TEMP) can be obtained di-
rectly from the conventional physiological parameters,
and the postoperative score result is an anesthetic pa-
rameter obtained from the statistics and comparison of
the conventional physiological parameters. As shown in
Fig. 7, the heart rate 501, the blood oxygen saturation
502, the blood pressure 503, the body temperature 504,
the bispectral index 505 and the RR 506 are respectively
displayed in the form of trend graphs in the anesthetic
state display area 132, and the display time of the trend

graph may be the time of the entire anesthetic induction
phase, or may also be a determined period of time before
or after the current time. The postoperative score result
507 is displayed in the form of an icon in the anesthetic
state display area, and a score sheet is popped up when
it is detected that the icon is selected, the score sheet
comprising a score for each item and a total score. When
some sub-items are being scored, automatic scoring can
be used. For example, when the blood oxygen saturation
is being scored, the data processing module acquires
the current parameter value of the blood oxygen satura-
tion of the patient, and compares the current parameter
value of the blood oxygen saturation with predetermined
scoring criteria. The scoring criteria specifies the scores
of various intervals of the parameter value of the blood
oxygen saturation, and the data processing module can
obtain the score of the current blood oxygen saturation
item of the patient according to the scoring criteria. When
scores of items are obtained, the data processing module
accumulates the scores of the items to obtain the total
score of the patient in the current condition.
[0035] In a further embodiment, the interested param-
eters for the postoperative recovery phase may not com-
prise at least one of the respiratory rate (RR), the bispec-
tral index (BIS), the body temperature (TEMP), and the
postoperative score result.
[0036] In this embodiment, the corresponding interest-
ed parameters are set for each anesthetic phase, and
the interested parameters are displayed in a graphical
manner on the same screen to indicate the current an-
esthetic state of the patient, and provide intuitive and
comprehensive information for the physician, so that the
physician can see the required information at a glance,
without having to look through the screen to find out rel-
evant information to understand the current anesthetic
state of the patient. Consequently, on the one hand, the
physician can quickly understand the current anesthetic
state of the patient; and on the other hand, the ease of
use and operability of the monitoring device is improved
to some extent.
[0037] When the interested parameters for each anes-
thetic phase are displayed by means of trend graphs,
according to this embodiment, for each anesthetic phase,
basic physiological parameters such as the heart rate
(HR) and the blood pressure (BP) are basically com-
prised.
[0038] In this embodiment, the phase indication icon
of the anesthetic state display area is triggered to gen-
erate the request information for requesting display of
the designated anesthetic phase. In a further embodi-
ment, it is also possible to arrange a corresponding button
or a knob or slide switch with different settings on the
monitoring device to generate the corresponding request
information. As an example, different buttons correspond
to different anesthetic phases, and the corresponding re-
quest information is generated by selecting the button.
As another example, for the knob or slide switch with
different settings, the different settings represent differ-
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ent anesthetic phases. When the knob or slide switch is
switched to a certain setting, the request information for
the anesthetic phase corresponding to the setting is gen-
erated.

Second Embodiment:

[0039] In the first embodiment, the request information
for requesting display of the designated anesthetic phase
needs to be manually triggered by the operator. Unlike
the first embodiment, in this embodiment, the request
information for requesting display of the designated an-
esthetic phase is automatically generated by the moni-
toring device, for example, generated in such a way that
the signal collection module detects a distinctive opera-
tion or state for each phase. Each phase has an operation
or state that is different from the other phases. When
these operations or states occur, it means that the oper-
ations or states can be used as the distinctive operations
or states of the phases at the end of the previous phase
and the beginning of the subsequent phase. As an ex-
ample, the detection of a patient breathing support mode
from a manual mode (gripping a ball by a hand) into a
machine control mode means that the endotracheal in-
tubation is completed and the surgery is about to begin,
so the breathing of the patient into the machine control
mode can be used as the distinctive operation or state
for the anesthetic maintenance phase. As another exam-
ple, the detection of the monitored value of neuromus-
cular transmission (NMT) of the patient being 0 for a cer-
tain period of time is used as a distinctive operation or
state for the anesthetic maintenance phase. As an ex-
ample, the detection of the monitored value of concen-
tration of an inhaled anesthetic drug being 0 or (and) an
infusion pump being stopped to provide an anesthetic is
used as a distinctive operation or status for the postop-
erative recovery phase. It is suitable for a single anesthe-
sia mode or for a combined anesthesia mode. As another
example, the detection of the monitored value of the bis-
pectral index (BIS) of the patient being 80 or more is used
as the distinctive operation or state for the postoperative
recovery phase.
[0040] In this embodiment, the signal collection mod-
ule further comprises a first detection component for de-
tecting the state of a respirator and a second detection
component for detecting the state of the infusion pump,
the first detection component and the second detection
component are connected to the data processing mod-
ule, and the data processing module generates, accord-
ing to detection results of the first detection component
and the second detection component, request informa-
tion for requesting display of the anesthetic maintenance
phase and request information for requesting display of
the postoperative recovery phase.
[0041] As an example, when the first detection com-
ponent detects that the breathing of the patient enters
the machine control mode, the level state of the first de-
tection component is reversed and a pulse is output to

the data processing module, and the data processing
module switches, based on the pulse, the display content
of the anesthetic state display area from the anesthetic
induction phase to the anesthetic maintenance phase,
and displays the visualized information about the inter-
ested parameters for the anesthetic maintenance phase.
When the second detection component detects that the
infusion pump stops administrating the anesthetic, the
level state of the second detection component is reversed
and a pulse is output to the data processing module, and
the data processing module switches, based on the
pulse, the display content of the anesthetic state display
area from the anesthetic induction phase or the anes-
thetic maintenance phase to the postoperative recovery
phase, and displays the visualized information about the
interested parameters for the postoperative recovery
phase.

Third Embodiment:

[0042] As shown in Figs. 8, 9 and 10, this embodiment
differs from the above embodiments in that a baseline
parallel to a time axis is displayed on the trend graph,
trend graphs of the parameters for the anesthetic induc-
tion phase are shown in Fig. 8, trend graphs of the pa-
rameters for the anesthetic maintenance phase are
shown in Fig. 9, and trend graphs of the parameters for
the postoperative recovery phase are shown in Fig. 10.
The value of the baseline may be the average value of
a respective interested parameter for a determined pe-
riod of time before the beginning of the anesthetic induc-
tion phase, a value of the respective interested parameter
at a set time point or a pre-set value of the respective
interested parameter, the set time point may be, for ex-
ample, the anesthetic induction phase start time.
[0043] In this embodiment, when it is detected that the
start icon for initiating the anesthesia monitoring is trig-
gered, the data processing module obtains the interested
parameters for all the anesthetic phases according to the
currently detected physiological parameters, and takes
the interested parameters at this moment as the refer-
ence values. Alternatively, when it is detected that the
start icon for initiating the anesthesia monitoring is trig-
gered, the data processing module obtains the interested
parameters for all the anesthetic phases according to the
average values of the various physiological parameters
previously measured within a period of time, and then
takes the interested parameters at this moment as the
reference values.
[0044] When the data processing module receives the
request information for requesting display of the desig-
nated anesthetic phase, on the one hand, the interested
parameters corresponding to the designated anesthetic
phase are obtained based on the request information,
and on the other hand, the reference value of each inter-
ested parameter corresponding to the designated anes-
thetic phase is obtained based on the request informa-
tion, the reference values and the interested parameters
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are then processed into visualized information and output
to the display module, and the display module displays
the interested parameters in the form of trend graphs,
and displays, on the trend graphs, the reference values
in the form of baselines parallel to the time axis.
[0045] In addition, when it is detected that the start icon
for initiating the anesthesia monitoring is triggered, the
data processing module further acquires the current time,
and takes the current time as the start time of the anes-
thetic induction phase. When the data processing module
receives the request information for requesting display
of the anesthetic induction phase, an event line perpen-
dicular to the time axis is also displayed on the trend
graph, indicating that the anesthetic induction phase
starts from this moment, as shown in Fig. 8.
[0046] Displaying the baseline on the trend graph can
facilitate the physician in comparing the various param-
eters of the patient with the baselines corresponding to
the parameters to understand the patient’s changes in
vital signs after anesthesia relative to those before an-
esthesia, which facilitates the physician in determining
whether the condition of the patient is appropriate.

Fourth Embodiment:

[0047] In this embodiment, a system for displaying pa-
tient anesthesia monitoring information is provided. Re-
ferring to Fig. 11, the system for displaying patient mon-
itoring information 600 comprises an information acqui-
sition unit 601, a first information processing unit 602, a
request unit 603, and a second information processing
unit 604 and a display unit 605.
[0048] In one embodiment, the information acquisition
unit 601 may be connected to an output end of the signal
collection module 120 and is configured to obtain vital
sign signals collected by the signal collection module 120
from the body of the patient. The conventional vital sign
signals comprise a pulse signal, a body temperature sig-
nal, a blood absorption signal for a specific band of light,
an electrocardiogram signal, an electroencephalogram
signal, etc.
[0049] The first information processing unit 602 is con-
nected to the information acquisition unit 601, and is con-
figured to process the vital sign signals to generate phys-
iological parameters for reflecting the condition of the pa-
tient. The conventional physiological parameters com-
prise, for example, a blood pressure, a blood oxygen sat-
uration, a heart rate, a body temperature, electrocardio-
gram, respiratory rate, etc.
[0050] The request unit 603 is configured to receive
request information for requesting display of a designat-
ed anesthetic phase, the designated anesthetic phase
being an anesthetic induction phase before surgery, an
anesthetic maintenance phase during surgery, or a post-
operative recovery phase after surgery. In a specific em-
bodiment, the request information is generated based on
a selection operation performed by the operator on the
display interface, and thus the request unit 603 is con-

nected to the display module 130, as shown by the solid
line in Fig. 11. In another specific embodiment, the re-
quest information is generated based on the operator
switching the state of an input unit provided on the mon-
itoring device, and thus the request unit 603 is connected
to the input unit, and the input unit may be a button, a
knob or slide switch having different settings, etc., as
shown by the dotted line in Fig. 11. In yet another specific
embodiment, the request information is generated based
on the signal collection module detecting a distinctive
operation or state for each stage, and thus the request
unit 603 is connected to the signal collection module 120,
as shown by the bold line in Fig. 11.
[0051] The second information processing unit 604 is
connected to the request unit 603 and the first information
processing unit 602, and is configured to generate, based
on the request information, visualized information about
interested parameters corresponding to the designated
anesthetic phase, the interested parameters comprising
parameters selected from the physiological parameters
and/or anesthetic parameters derived from the physio-
logical parameters. Each anesthetic phase has its own
corresponding interested parameters. The interested pa-
rameters for the anesthetic induction phase comprise at
least a heart rate, a blood oxygen saturation and a blood
pressure, and may further comprise at least one of a body
temperature, a bispectral index and a patient suffocation
time. The interested parameters for the anesthetic main-
tenance phase comprise at least a consciousness pa-
rameter characterizing the consciousness condition of
the patient under anesthesia, a pain parameter charac-
terizing the pain condition of the patient under anesthe-
sia, and a muscle relaxation parameter characterizing
the neuromuscular transmission condition of the patient
under anesthesia, the consciousness parameter com-
prises the bispectral index and/or a minimum alveolar
concentration value, the pain parameter comprises a
blood pressure change and/or a heart rate change, and
the muscle relaxation parameter comprises neuromus-
cular transmission. The interested parameters for the an-
esthetic maintenance phase may further comprise the
blood pressure and the heart rate. The interested param-
eters for the postoperative recovery phase comprise at
least the heart rate, the blood oxygen saturation and the
blood pressure. The interested parameters for the post-
operative recovery phase may further comprise a post-
operative score result.
[0052] The display unit 605 is at least a part of the
display module for displaying display data in a suitable
manner on the display screen. The second information
processing unit 604 is further connected to the display
unit 605, and outputs the visualized information about
the interested parameters corresponding to the desig-
nated anesthetic phase to the display unit 605, such that
the visualized information is displayed in an anesthetic
state display area, the anesthetic state display area being
at least a partial area of a display interface of a monitoring
device. As an example, in order to facilitate the physician
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in observing real-time data and historical data of the pa-
rameters such as the heart rate, the blood oxygen satu-
ration, the blood pressure and the bispectral index of the
patient, the second information processing unit 604 out-
puts data to the display unit 605 when the interested pa-
rameters are displayed, so that the display unit 605 dis-
plays two-dimensional trend graphs of the interested pa-
rameters in the anesthetic state display area. To facilitate
the physician in understanding the patient’s perception
of pain during surgery (i.e., the anesthetic maintenance
phase), the second information processing unit 604 out-
puts data to the display unit 605, such that current pa-
rameter values of the consciousness parameter, the pain
parameter and the muscle relaxation parameter are re-
spectively displayed in the form of a graph and/or a text
in the anesthetic state display area by the display unit
605. To facilitate the physician in intuitively understand-
ing the patient suffocation time during the endotracheal
intubation, the second information processing unit 604
outputs data to the display unit 605, such that the patient
suffocation time is displayed in the form of a time progress
bar in the anesthetic state display area by the display
unit 605. To facilitate the physician in understanding the
postoperative recovery condition of the patient, the sec-
ond information processing unit 604 outputs data to the
display unit 605, such that the postoperative score result
is displayed in the form of a selectable icon in the anes-
thetic state display area by the display unit 605. When
the display module detects that the icon is selected, the
selected information is sent to the second information
processing unit 604, and the second information process-
ing unit 604 outputs the data to the display unit 605, such
that the display unit 605 pops up a score sheet, the score
sheet comprising a score for each item and a total score.
[0053] In another embodiment, the display interface is
divided into at least two parts, one of which is an anes-
thetic state display area and the other is a conventional
physiological parameter display area. The first informa-
tion processing unit 602 is further connected to the dis-
play unit 605, and processes the conventional physio-
logical parameters into visualized data and outputs same
to the display unit, which displays the display data of the
conventional physiological parameters in a suitable man-
ner in the conventional physiological parameter display
area.
[0054] The patient monitoring information display sys-
tem can either be implemented by means of the programs
described in the above embodiments, or by hardware,
for example, by using gate circuits to build an application-
specific integrated circuit. Those skilled in the art will ap-
preciate that various programs in the foregoing embod-
iments may be stored in a computer readable storage
medium, the storage medium may comprise: a read only
memory, a random access memory, a magnetic disk or
an optical disk, etc., and the data processing module may
implement the above functions by executing the pro-
grams.
[0055] The present invention has been described in

detail with reference to specific examples, which are
merely for the purpose of facilitating understanding of the
present invention and are not intended to limit the present
invention. It will be apparent to those skilled in the art that
changes may be made to the specific embodiments de-
scribed above in accordance with the teachings of the
present invention.

Claims

1. A medical monitoring device, comprising:

a signal collection module configured to collect
patient’s vital sign signals from the body of a
patient;
a data processing module connected to the sig-
nal collection module and configured to receive
the vital sign signals and process the vital sign
signals to generate physiological parameters for
reflecting condition of the patient, the data
processing module being further configured to
receive request information for requesting dis-
play of a designated anesthetic phase and gen-
erate, based on the request information, visual-
ized information about interested parameters
corresponding to the designated anesthetic
phase, the designated anesthetic phase being
an anesthetic induction phase before surgery,
an anesthetic maintenance phase during sur-
gery, or a postoperative recovery after surgery,
and the interested parameters comprising pa-
rameters selected from the physiological param-
eters and/or anesthetic parameters derived from
the physiological parameters; and
a display module comprising a display interface,
the display module being connected to the data
processing module and configured to receive
the visualized information outputted by the data
processing module, and display in an anesthetic
state display area at least the visualized infor-
mation about the interested parameters corre-
sponding to the designated anesthetic phase,
and the anesthetic state display area being at
least a partial area of the display interface of the
monitoring device.

2. The medical monitoring device of claim 1, charac-
terized in that at least one of the interested param-
eters corresponding to the designated anesthetic
phase is displayed at least in the form of a trend
graph in the anesthetic state display area, the trend
graph representing a trend of values of the at least
one of the interested parameters over time in the
designated anesthetic phase.

3. The medical monitoring device of claim 2, charac-
terized in that a baseline parallel to a time axis is
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displayed on the trend graph, a value of the baseline
is capable of being an average value of a respective
interested parameter for a determined period of time
before the beginning of the anesthetic induction
phase, a value of the respective interested parame-
ter at a set time point or a pre-set value of the re-
spective interested parameter.

4. The medical monitoring device of claim 3, charac-
terized in that an event line representing an anes-
thetic induction phase start time is further displayed
on the trend graph, the event line being perpendic-
ular to the time axis.

5. The medical monitoring device of any one of claims
2-4, characterized in that the designated anesthet-
ic phase is the anesthetic induction phase, and the
interested parameters for the anesthetic induction
phase comprise at least a heart rate, a blood oxygen
saturation and a blood pressure.

6. The medical monitoring device of claim 5, charac-
terized in that the interested parameters for the an-
esthetic induction phase further comprise a body
temperature and a bispectral index, and the heart
rate, the blood oxygen saturation, the blood pres-
sure, the body temperature and the bispectral index
are respectively displayed in the form of trend graphs
in the anesthetic state display area.

7. The medical monitoring device of claim 5, charac-
terized in that the interested parameters for the an-
esthetic induction phase further comprise a patient
suffocation time, the patient suffocation time is dis-
played in the form of a time progress bar in the an-
esthetic state display area, at least a warning zone
and a danger zone are marked on a time bar in a
time progress direction, the warning zone represents
a period of time for which the patient is allowed to
suffocate, the length of time of the warning zone is
set according to a type of the patient, and the danger
zone represents a period of suffocation time for
which the patient may be in danger; when the signal
collection module detects a respiratory signal, the
data processing module starts timing and outputs a
display signal such that the display module moves
a progress pointer along the time bar according to
the timing time from the 0 coordinate of the time bar;
and when a next respiratory signal is detected, the
data processing module outputs a display signal
such that the display module resets the progress
pointer to the 0 coordinate.

8. The medical monitoring device of any one of claims
2-4, characterized in that the designated anesthet-
ic phase is the anesthetic maintenance phase, and
the interested parameters for the anesthetic mainte-
nance phase comprise at least a consciousness pa-

rameter characterizing consciousness condition of
the patient under anesthesia, a pain parameter char-
acterizing pain condition of the patient under an-
esthesia, and a muscle relaxation parameter char-
acterizing neuromuscular transmission condition of
the patient under anesthesia, current parameter val-
ues of the consciousness parameter, the pain pa-
rameter, and the muscle relaxation parameter being
respectively displayed in the form of a graph and/or
a text in the anesthetic state display area.

9. The medical monitoring device of claim 8, charac-
terized in that the consciousness parameter com-
prises a bispectral index and/or a minimum alveolar
concentration, the pain parameter comprises a blood
pressure change and/or a heart rate change, and
the muscle relaxation parameter comprises neu-
romuscular transmission, the blood pressure change
being a change in a blood pressure relative to a blood
pressure reference value, and the heart rate change
being a change in a heart rate relative to a heart rate
reference value.

10. The medical monitoring device of claim 9, charac-
terized in that the interested parameters for the an-
esthetic maintenance phase further comprise the
blood pressure and the heart rate, and the bispectral
index, the minimum alveolar concentration, the neu-
romuscular transmission, the blood pressure and the
heart rate which are respectively displayed in the
form of trend graphs in the anesthetic state display
area.

11. The medical monitoring device of any one of claims
2-4, characterized in that the designated anesthet-
ic phase is the postoperative recovery phase, and
the interested parameters for the postoperative re-
covery phase comprise at least a heart rate, a blood
oxygen saturation and a blood pressure, a heart rate,
a blood oxygen saturation and a blood pressure be-
ing respectively displayed in the form of trend graphs
in the anesthetic state display area.

12. The medical monitoring device of claim 11, charac-
terized in that the interested parameters for the
postoperative recovery phase also comprise a post-
operative score result, which is displayed in the form
of an icon in the anesthetic state display area, and
a score sheet is popped up on the display interface
when the data processing module detects that the
icon is selected, the score sheet comprising a score
for each item and a total score.

13. The medical monitoring device of claim 1, charac-
terized in that the display module displays phase
indication icons in the anesthetic state display area
for respectively representing at least two of the an-
esthetic induction phase, the anesthetic mainte-

21 22 



EP 3 508 114 A1

13

5

10

15

20

25

30

35

40

45

50

55

nance phase and the postoperative recovery phase,
and the request information for requesting display of
the designated anesthetic phase is generated in
such a way that a phase indication icon is manually
triggered.

14. The medical monitoring device of claim 1, charac-
terized in that the request information for requesting
display of the designated anesthetic phase is gen-
erated in such a way that the signal collection module
detects a distinctive operation or state for each
phase.

15. The medical monitoring device of claim 14, charac-
terized in that request information for requesting
display of the anesthetic maintenance phase is gen-
erated when it is detected that breathing of the pa-
tient enters a machine control mode, and request
information for requesting display of the postopera-
tive recovery phase is generated when an operation
is detected.

16. A method for displaying patient monitoring informa-
tion, comprising:

acquiring vital sign signals collected from the
body of a patient;
processing the vital sign signals to generate
physiological parameters for reflecting condition
of the patient;
receiving request information for requesting dis-
play of a designated anesthetic phase, the des-
ignated anesthetic phase being an anesthetic
induction phase before surgery, an anesthetic
maintenance phase during surgery, or a post-
operative recovery phase after surgery;
generating, based on the request information,
visualized information about interested param-
eters corresponding to the designated anesthet-
ic phase, the interested parameters comprising
parameters selected from the physiological pa-
rameters and/or anesthetic parameters derived
from the physiological parameters; and
displaying in an anesthetic state display area
the visualized information about the interested
parameters corresponding to the designated an-
esthetic phase, the anesthetic state display area
being at least a partial area of a display interface
of a monitoring device.

17. The method of claim 16, characterized in that at
least one of the interested parameters correspond-
ing to the designated anesthetic phases is displayed
at least in the form of a trend graph in the anesthetic
state display area, the trend graph representing a
trend of values of the at least one of the interested
parameters over time in the designated anesthetic
phase.

18. The method of claim 17, further comprising:

acquiring a reference value of each interested
parameter for the designated anesthetic phase,
a value of a baseline is an average value of a
respective interested parameter for a deter-
mined period of time before the beginning of the
anesthetic induction phase, a value of the re-
spective interested parameter at a set time point
or a pre-set value of the respective interested
parameter; and
displaying, on the trend graph, the reference val-
ue in the form of the baseline parallel to a time
axis.

19. The method of claim 17, further comprising:

displaying a start icon for initiating anesthesia
monitoring on the display interface of the mon-
itoring device;
allocating at least one anesthetic state display
area on the display interface of the monitoring
device when it is detected that the start icon is
selected;
acquiring a reference value of each interested
parameter for the designated anesthetic phase,
the reference value of the interested parameter
referring to an average value of a respective in-
terested parameter for a determined period of
time in the anesthetic induction phase, the value
of the respective interested parameter at a set
time point or a pre-set value of the respective
interested parameter;
displaying, on the trend graph, the reference val-
ue in the form of a baseline parallel to a time
axis; and
acquiring a start time of the anesthetic induction
phase, and displaying, on the trend graph, the
start time in the form of an event line perpendic-
ular to the time axis.

20. The method of any one of claims 17-19, character-
ized in that the designated anesthetic phase is the
anesthetic induction phase, and the interested pa-
rameters for the anesthetic induction phase com-
prise at least a heart rate, a blood oxygen saturation
and a blood pressure.

21. The method of claim 20, characterized in that the
interested parameters for the anesthetic induction
phase further comprise a body temperature and a
bispectral index, and the heart rate, the blood oxygen
saturation, the blood pressure, the body temperature
and the bispectral index are respectively displayed
in the form of trend graphs in the anesthetic state
display area.

22. The method of claim 20, characterized in that the
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interested parameters for the anesthetic induction
phase further comprise a patient suffocation time,
the patient suffocation time being displayed in the
form of a time progress bar or values in the anesthetic
state display area.

23. The method of claim 22, characterized in that the
patient suffocation time being displayed in the form
of the time progress bar in the anesthetic state dis-
play area comprises:

marking at least a warning zone and a danger
zone on the time bar in a time progress direction,
the warning zone representing a period of time
for which the patient is allowed to suffocate, the
length of time of the warning zone being set ac-
cording to a type of the patient, and the danger
zone representing a period of suffocation time
for which the patient may be in danger; and
acquiring a respiratory signal of the patient,
starting timing when the respiratory signal is de-
tected, moving a progress pointer along the time
bar according to the timing time from the 0 co-
ordinate of the time bar, and resetting the
progress pointer to the 0 coordinate when a next
respiratory signal is detected.

24. The method of claim 23, characterized in that a
breathing alarm is masked or a breathing alarm
threshold is altered such that the breathing alarm
threshold is greater than or equal to a maximum time
value of the warning zone, when the patient suffo-
cation time is detected.

25. The method of any one of claims 17-19, character-
ized in that the designated anesthetic phase is the
anesthetic maintenance phase, and the interested
parameters for the anesthetic maintenance phase
comprise at least a consciousness parameter char-
acterizing consciousness condition of the patient un-
der anesthesia, a pain parameter characterizing pain
condition of the patient under anesthesia, and a mus-
cle relaxation parameter characterizing neuromus-
cular transmission condition of the patient under an-
esthesia, current parameter values of the conscious-
ness parameter, the pain parameter, and the muscle
relaxation parameter being respectively displayed in
the form of a graph and/or a text in the anesthetic
state display area.

26. The method of claim 25, characterized in that the
consciousness parameter comprises a bispectral in-
dex and/or a minimum alveolar concentration, the
pain parameter comprises a blood pressure change
and/or a heart rate change, and the muscle relaxa-
tion parameter comprises neuromuscular transmis-
sion, the blood pressure change being a change in
a blood pressure relative to a blood pressure refer-

ence value, and the heart rate change being a
change in a heart rate relative to a heart rate refer-
ence value.

27. The method of claim 26, characterized in that the
interested parameters for the anesthetic mainte-
nance phase further comprise the blood pressure
and the heart rate, and the bispectral index, the min-
imum alveolar concentration, the neuromuscular
transmission, the blood pressure and the heart rate
which are respectively displayed in the form of trend
graphs in the anesthetic state display area.

28. The method of any one of claims 17-19, character-
ized in that the designated anesthetic phase is the
postoperative recovery phase, and the interested
parameters for the postoperative recovery phase
comprise at least a heart rate, a blood oxygen satu-
ration and a blood pressure, a heart rate, a blood
oxygen saturation and a blood pressure being re-
spectively displayed in the form of trend graphs in
the anesthetic state display area.

29. The method of claim 28, characterized in that the
interested parameters for the postoperative recovery
phase also comprise a postoperative score result,
which is displayed in the form of an icon in the an-
esthetic state display area, and a score sheet is
popped up when it is detected that the icon is select-
ed, the score sheet comprising a score for each item
and a total score.

30. The method of claim 16, characterized in that the
request information for requesting display of the des-
ignated anesthetic phase is generated by means of
manual triggering.

31. The method of claim 30, characterized in that the
way in which the request information for requesting
display of the designated anesthetic phase is gen-
erated comprises the following steps:

displaying phase indication icons respectively in
the anesthetic state display area for represent-
ing at least two of the anesthetic induction
phase, the anesthetic maintenance phase and
the postoperative recovery phase; and
generating the request information for request-
ing display of the designated anesthetic phase
in such a way that the phase indication icon is
selected.

32. The method of claim 16, characterized in that the
request information for requesting display of the des-
ignated anesthetic phase is generated in such a way
that a distinctive operation or state for each phase
is detected.
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33. The method of claim 32, characterized in that re-
quest information for requesting display of the anes-
thetic maintenance phase is generated when it is
detected that breathing of the patient enters a ma-
chine control mode, and request information for re-
questing display of the postoperative recovery phase
is generated when an operation is detected.

34. A system for displaying patient monitoring informa-
tion, comprising:

an information acquisition unit, configured to ac-
quire vital sign signals collected from the body
of a patient;
a first information processing unit, configured to
process the vital sign signals to generate phys-
iological parameters for reflecting condition of
the patient;
a request unit, configured to receive request in-
formation for requesting display of a designated
anesthetic phase, the designated anesthetic
phase being an anesthetic induction phase be-
fore surgery, an anesthetic maintenance phase
during surgery, or a postoperative recovery
phase after surgery;
a second information processing unit, config-
ured to generate, based on the request informa-
tion, visualized information about interested pa-
rameters corresponding to the designated an-
esthetic phase, the interested parameters com-
prising parameters selected from the physiolog-
ical parameters and/or anesthetic parameters
derived from the physiological parameters; and
a display unit, configured to display in an anes-
thetic state display area the visualized informa-
tion about the interested parameters corre-
sponding to the designated anesthetic phase,
the anesthetic state display area being at least
a partial area of a display interface of a monitor-
ing device.

35. The system of claim 34, characterized in that at
least one of the interested parameters correspond-
ing to the designated anesthetic phases is displayed
at least in the form of a trend graph in the anesthetic
state display area, the trend graphs representing a
trend of values of the at least one of the interested
parameters over time in the designated anesthetic
phase.

36. The system of claim 35, characterized in that
the second information processing unit is further con-
figured to acquire a reference value of each interest-
ed parameter for the designated anesthetic phase,
a value of a baseline is an average value of a re-
spective interested parameter for a determined pe-
riod of time before the beginning of the anesthetic
induction phase, a value of the respective interested

parameter at a set time point or a pre-set value of
the respective interested parameter; and
the display unit is further configured to display, on
the trend graph, the reference value in the form of
the baseline parallel to a time axis.

37. The system of claim 35, characterized in that
the second information processing unit is further con-
figured to acquire a reference value of each interest-
ed parameter for the designated anesthetic phase
and a start time of the anesthetic induction phase,
the reference value of the interested parameter re-
ferring to an average value of a respective interested
parameter for a determined period of time in the an-
esthetic induction phase, the value of the respective
interested parameter at a set time point or a pre-set
value of the respective interested parameter; and
the display unit is further configured to display a start
icon for initiating anesthesia monitoring on the dis-
play interface of the monitoring device, to allocate at
least one anesthetic state display area on the display
interface of the monitoring device when it is detected
that the start icon is selected, to display, on the trend
graph, the reference value in the form of a baseline
parallel to a time axis, and to display, on the trend
graph, the start time of the anesthetic induction
phase in the form of an event line perpendicular to
the time axis.

38. The system of any one of claims 35-37, character-
ized in that the designated anesthetic phase is the
anesthetic induction phase, and the interested pa-
rameters for the anesthetic induction phase com-
prise at least a heart rate, a blood oxygen saturation
and a blood pressure.

39. The system of claim 38, characterized in that the
interested parameters for the anesthetic induction
phase further comprise a body temperature and a
bispectral index, and the heart rate, the blood oxygen
saturation, the blood pressure, the body temperature
and the bispectral index are respectively displayed
in the form of trend graphs in the anesthetic state
display area.

40. The system of claim 38, characterized in that the
interested parameters for the anesthetic induction
phase further comprise a patient suffocation time,
the patient suffocation time being displayed in the
form of a time progress bar or values in the anesthetic
state display area.

41. The system of any one of claims 35-37, character-
ized in that the designated anesthetic phase is the
anesthetic maintenance phase, and the interested
parameters for the anesthetic maintenance phase
comprise at least a consciousness parameter char-
acterizing consciousness condition of the patient un-
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der anesthesia, a pain parameter characterizing pain
condition of the patient under anesthesia, and a mus-
cle relaxation parameter characterizing neuromus-
cular transmission condition of the patient under an-
esthesia; the consciousness parameter comprises
a bispectral index and/or a minimum alveolar con-
centration, the pain parameter comprises a blood
pressure change and/or a heart rate change, and
the muscle relaxation parameter comprises neu-
romuscular transmission, the blood pressure change
being a change in a blood pressure relative to a blood
pressure reference value, and the heart rate change
being a change in a heart rate relative to a heart rate
reference value; and current parameter values of the
consciousness parameter, the pain parameter, and
the muscle relaxation parameter are respectively
displayed in the form of a graph and/or a text in the
anesthetic state display area, the graph comprises
at least one of a line, a column, a sector and a gage-
like chart, and the text comprises a character repre-
senting a parameter name and a number represent-
ing a parameter value.

42. The system of claim 41, characterized in that the
interested parameters for the anesthetic mainte-
nance phase further comprise the blood pressure
and the heart rate, and the bispectral index, the min-
imum alveolar concentration, the neuromuscular
transmission, the blood pressure and the heart rate
which are respectively displayed in the form of trend
graphs in the anesthetic state display area.

43. The system of any one of claims 35-37, character-
ized in that the designated anesthetic phase is the
postoperative recovery phase, and the interested
parameters for the postoperative recovery phase
comprise at least a heart rate, a blood oxygen satu-
ration and a blood pressure, a heart rate, a blood
oxygen saturation and a blood pressure being re-
spectively displayed in the form of trend graphs in
the anesthetic state display area.

44. The system of claim 43, characterized in that the
interested parameters for the postoperative recovery
phase also comprise a postoperative score result,
which is displayed in the form of an icon in the an-
esthetic state display area, and a score sheet is
popped up when it is detected that the icon is select-
ed, the score sheet comprising a score for each item
and a total score.

45. The system of claim 34, characterized in that the
request information for requesting display of the des-
ignated anesthetic phase is generated by means of
manual triggering.

46. The system of claim 34, characterized in that the
request information for requesting display of the des-

ignated anesthetic phase is generated in such a way
that a distinctive operation or state for each phase
is detected.
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少在麻醉状态显示区域中显示关于对应于指定麻醉阶段的感兴趣参数的
可视化信息。医疗监测装置（100）直观地呈现医生需要向医生查看的参
数，因此医生可以快速确定患者在麻醉阶段是否异常，麻醉是否合适
等。还提供了一种用于显示患者监测信息的方法和系统。
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