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(57) ABSTRACT

A method for dynamically displaying a change of a param-
eter measured at an interval comprises: dynamically moni-
toring at least one type of hemodynamic parameters of a
patient by means of a sensor on a monitor; obtaining a first
monitoring value of the type of hemodynamic parameters
monitored at a first monitoring time; displaying a first form
corresponding to the first monitoring value in a simulated
graph corresponding to each type of the hemodynamic
parameters on a graphic display interface; obtaining a sec-
ond monitoring value of the type of hemodynamic param-
eters monitored at a second monitoring time, and determin-
ing a second form of the corresponding simulated graph; and
adjusting the simulated graph corresponding to each type of
hemodynamic parameter from the first form to the second
form on the graphic display interface. Also provided are a
corresponding system and a dynamic monitor.
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METHOD, SYSTEM, AND MONITOR FOR
DYNAMICALLY DISPLAYING A CHANGE
OF A PARAMETER MEASURED AT AN
INTERVAL

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of PCT Applica-
tion No. PCT/CN2015/091775, filed Oct. 12, 2015, for
METHOD, SYSTEM, AND MONITOR FOR DYNAMI-
CALLY DISPLAYING A CHANGE OF A PARAMETER
MEASURED AT AN INTERVAL, which is incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to medical monitor-
ing, and more particularly to a method, a system, and a
monitor for dynamically displaying a change of a medical
parameter, such as a hemodynamic parameter, measured at
an interval.

BACKGROUND

[0003] Patients may need to have hemodynamic param-
eters monitored in an intensive care unit (ICU) or in cases of
longer-term monitoring. However, in existing hemodynamic
monitors, only changes of a hemodynamic parameter of a
patient in a short period of time can be observed. For
changes of the hemodynamic parameter in a longer period of
time, e.g., before and after a surgery, the changes cannot be
visually checked by the existing dynamic monitors, and
medical care personnel need to spend time comparing data
to obtain the changes of the hemodynamic parameter of the
patient and then determine a course of action for the
patient’s treatment and recovery.

SUMMARY

[0004] The present disclosure provides a method, a sys-
tem, and a monitor for dynamically displaying a change of
a parameter measured at an interval, so that dynamic
changes of the parameter can be displayed visually and
graphically.

[0005] One embodiment of the present disclosure provides
a method for dynamically displaying a change of a measured
parameter, including: monitoring at least one type of hemo-
dynamic parameters of a patient by means of a sensor on a
monitor and storing the type of hemodynamic parameters
monitored; obtaining a first monitoring value of the type of
hemodynamic parameters monitored at a first monitoring
time; configuring a simulated graph corresponding to each
type of hemodynamic parameter on a graphic display inter-
face, and displaying a first morphology of the corresponding
simulated graph according to the first monitoring value of
the type of hemodynamic parameters monitored; obtaining a
second monitoring value of the type of hemodynamic
parameters monitored at a second monitoring time, and
determining a second morphology of the corresponding
simulated graph according to the second monitoring value;
and dynamically adjusting the simulated graph correspond-
ing to the type of hemodynamic parameters monitored from
the first morphology to the second morphology on the
graphic display interface.

[0006] The hemodynamic parameter may include at least
one of the global end-diastolic volume index (GEDI), sys-
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temic vascular resistance index (SVRI), extravascular lung
water index (ELWI), and oxygen saturation level.

[0007] The simulated graph corresponding to the global
end-diastolic volume index (GEDI) may be is configured as
a cardiac contour graph. The simulated graph corresponding
to the extravascular lung water index (ELWI) may be
configured as a lung graph with lung water. The simulated
graph corresponding to the systemic vascular resistance
index (SVRI) may be configured as a tubular cross-section
graph. The simulated graph corresponding to the oxygen
saturation level may be configured as a blood vessel graph.
[0008] Configuring a simulated graph corresponding to
each type of hemodynamic parameter on a graphic display
interface and displaying the first morphology of the corre-
sponding simulated graph according to the first monitoring
value of the type of hemodynamic parameters monitored
may further include at least one of the following steps:
adjusting a size of the cardiac contour in the corresponding
simulated graph to a corresponding first size according to the
first monitoring value of the global end-diastolic volume
index (GEDI), and displaying the first size of the cardiac
contour; adjusting a height of a horizontal plane of the lung
water in the corresponding simulated graph to a correspond-
ing first height, according to the first monitoring value of the
extravascular lung water index (ELWI), and displaying the
first height of the horizontal plane of the lung water;
adjusting a diameter of the tubular cross-section in the
corresponding simulated graph to a corresponding first
diameter according to the first monitoring value of the
systemic vascular resistance index (SVRI), and displaying
the first diameter of the tubular cross-section; and adjusting
a color of the blood vessel in the corresponding simulated
graph to a corresponding first color according to the first
monitoring value of the oxygen saturation level, and dis-
playing the first color of the blood vessel.

[0009] The step of obtaining a second monitoring value of
the type of hemodynamic parameters monitored at a second
monitoring time and determining a second morphology of
the corresponding simulated graph according to the second
monitoring value may include at least one of the following
steps: determining a second size corresponding to the car-
diac contour in the corresponding simulated graph, accord-
ing to a second monitoring value of the global end-diastolic
volume index (GEDI); determining a second height corre-
sponding to the height of the horizontal plane of the lung
water in the corresponding simulated graph, according to a
second monitoring value of the extravascular lung water
index (ELWI); determining a second diameter correspond-
ing to the tubular cross-section in the corresponding simu-
lated graph, according to a second monitoring value of the
systemic vascular resistance index (SVRI); and determining
a second color corresponding to the blood vessel in the
corresponding simulated graph, according to a second moni-
toring value of the oxygen saturation level.

[0010] The step of dynamically adjusting the simulated
graph corresponding to the type of hemodynamic parameters
monitored from the first morphology to the second morphol-
ogy on the graphic display interface may include at least one
of the following steps: dynamically adjusting the size of the
cardiac contour from the first size to the second size, in the
simulated graph corresponding to the global end-diastolic
volume index (GED); dynamically adjusting the height of
the horizontal plane of the lung water from the first height
to the second height, in the simulated graph corresponding
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to the extravascular lung water index (ELWTI); dynamically
adjusting the diameter of the tubular cross-section from the
first diameter to the second diameter, in the simulated graph
corresponding to the systemic vascular resistance index
(SVRI); and dynamically adjusting the color of the blood
vessel from the first color to the second color, in the
simulated graph corresponding to the oxygen saturation
level. The dynamic adjustment may be implemented, for
example, through animation.

[0011] In one embodiment, the method may further
include prestoring various morphologies of the simulated
graphs corresponding to the monitoring values of each type
of hemodynamic parameter.

[0012] In some embodiments, the method may further
includes predetermining a normal value of each type of
hemodynamic parameter, and marking a reference morphol-
ogy corresponding to the normal value in the simulated
graph corresponding to each type of hemodynamic param-
eter on the graphic display interface.

[0013] In various embodiments, the method further
includes presetting a time interval between the first moni-
toring time and the second monitoring time, and after one
dynamic adjustment, automatically performing a next
dynamic adjustment action when the time interval is
reached.

[0014] In certain embodiments, the method further
includes manually determining the first monitoring time and
the second monitoring time.

[0015] One embodiment of the present disclosure further
provides a system for dynamically displaying a change of a
parameter measured at an interval, including: a dynamic
monitoring unit for dynamically monitoring at least one type
of hemodynamic parameters of a patient by means of a
sensor on a dynamic monitor and storing the type of hemo-
dynamic parameters monitored; a first monitoring value
obtaining unit for obtaining a first monitoring value of the
type of hemodynamic parameters monitored at a first moni-
toring time; a first morphology display unit for configuring
a simulated graph corresponding to each type of hemody-
namic parameter on a graphic display interface and display-
ing a first morphology of the corresponding simulated graph
according to the first monitoring value of the type of
hemodynamic parameters monitored; a second morphology
determination unit for obtaining a second monitoring value
of the type of hemodynamic parameters monitored at a
second monitoring time and determining a second morphol-
ogy of the corresponding simulated graph according to the
second monitoring value; and a dynamic adjustment unit for
dynamically adjusting the simulated graph corresponding to
the type of hemodynamic parameters monitored from the
first morphology to the second morphology on the graphic
display interface.

[0016] The hemodynamic parameter may include at least
one of the global end-diastolic volume index (GEDI), sys-
temic vascular resistance index (SVRI), extravascular lung
water index (ELWI) and oxygen saturation level, wherein
the simulated graph corresponding to the global end-dia-
stolic volume index (GEDI) is configured as a cardiac
contour graph, the simulated graph corresponding to the
extravascular lung water index (ELWI) is configured as a
lung graph with lung water, the simulated graph correspond-
ing to the systemic vascular resistance index (SVRI) is
configured as a tubular cross-section graph, and the simu-
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lated graph corresponding to the oxygen saturation level is
configured as a blood vessel graph.

[0017] In one embodiment, the first morphology display
unit further includes at least one oft a GEDI simulated
display unit for adjusting a size of the cardiac contour in the
corresponding simulated graph to a corresponding first size,
according to the first monitoring value of the global end-
diastolic volume index (GEDI) and displaying the first size
of the cardiac contour; an ELWT simulated display unit for
adjusting a height of a horizontal plane of the lung water in
the corresponding simulated graph to a corresponding first
height according to the first monitoring value of the
extravascular lung water index (ELWI) and displaying the
first height of the horizontal plane of the lung water; an
SVRI simulated display unit for adjusting a diameter of the
tubular cross-section in the corresponding simulated graph
to a corresponding first diameter according to a first moni-
toring value of the systemic vascular resistance index
(SVRI) and displaying the first diameter of the tubular
cross-section; and an oxygen saturation level simulated
display unit for adjusting a color of the blood vessel in the
corresponding simulated graph to a corresponding first color
according to the first monitoring value of the oxygen satu-
ration level and displaying the first color of the blood vessel.

[0018] In some embodiments, the second morphology
determination unit includes at least one of: a second GEDI
morphology determination unit for determining a second
size corresponding to the cardiac contour in the correspond-
ing simulated graph according to the second monitoring
value of the global end-diastolic volume index (GEDI); a
second ELWI morphology determination unit for determin-
ing a second height corresponding to the height of the
horizontal plane of the lung water in the corresponding
simulated graph according to the second monitoring value of
the extravascular lung water index (ELWI); a second SVRI
morphology determination unit for determining a second
diameter corresponding to the tubular cross-section in the
corresponding simulated graph according to the second
monitoring value of the systemic vascular resistance index
(SVRI); and a second oxygen saturation level morphology
determination unit for determining the second color corre-
sponding to the blood vessel in the corresponding simulated
graph according to a second monitoring value of the oxygen
saturation level.

[0019] In various embodiments, the dynamic adjustment
unit includes at least one of: a GED dynamic adjustment unit
for dynamically adjusting the size of the cardiac contour
from the first size to the second size, in the simulated graph
corresponding to the global end-diastolic volume index
(GED); an ELWI dynamic adjustment unit for dynamically
adjusting the height of a horizontal plane of the lung water
from the first height to the second height, in the simulated
graph corresponding to the extravascular lung water index
(ELWI); an SVRI dynamic adjustment unit for dynamically
adjusting the diameter of the tubular cross-section from the
first diameter to the second diameter, in the simulated graph
corresponding to the systemic vascular resistance index
(SVRI); and an oxygen saturation level dynamic adjustment
unit for dynamically adjusting the color of the blood vessel
from the first color to the second color, in the simulated
graph corresponding to the oxygen saturation level.

[0020] In certain embodiments, the dynamic adjustment
unit implements the dynamic adjustment through animation.
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[0021] In some embodiments, the system further includes
a storage unit for prestoring various morphologies of the
simulated graphs corresponding to the monitoring values of
each type of hemodynamic parameter.

[0022] In various embodiments, the system further
includes a reference morphology marking unit for predeter-
mining a normal value of each type of hemodynamic param-
eter, and marking a reference morphology corresponding to
the normal value in the simulated graph corresponding to
each type of hemodynamic parameter on the graphic display
interface.

[0023] The system may further include a time interval
setting unit for presetting a time interval between the first
monitoring time and the second monitoring time and, after
one dynamic adjustment, automatically performing a next
dynamic adjustment action when the time interval is
reached.

[0024] In certain embodiments, the system further
includes a monitoring time setting unit for manually deter-
mining the first monitoring time and the second monitoring
time.

[0025] One embodiment of the present disclosure further
provides a dynamic monitor including at least the foregoing
system for dynamically displaying a change of a parameter
measured at an interval.

[0026] Another embodiment of the present disclosure fur-
ther provides a method for displaying a parameter measured
at an interval, including the steps of: acquiring a first
monitoring value of a parameter at a first monitoring time,
and statically displaying the first monitoring value on a
monitoring display interface; storing the first monitoring
value; acquiring a second monitoring value of the parameter
at a second monitoring time after a time interval, displaying
on the monitoring display interface a process for the param-
eter to change from the first monitoring value to the second
monitoring value, and subsequently statically displaying the
second monitoring value.

[0027] After statically displaying the first monitoring
value, the method may include exiting the monitoring dis-
play interface according to a preset condition or in response
to a user operation.

[0028] In one embodiment, the method may include enter-
ing into the monitoring display interface when or before
acquiring the first monitoring value, and displaying a pro-
cess for the parameter to change dynamically from a his-
torical monitoring value stored in a previous measurement to
the first monitoring value after statically displaying the first
monitoring value.

[0029] In various embodiments, the dynamic change
includes one of the following: a sudden change of the
monitored value and/or a color change of the monitored
value, and a contour, color and/or area change of the
simulated graph corresponding to the parameter.

[0030] In some embodiments, the parameter includes at
least one of the following hemodynamic parameters: a
global end-diastolic volume index (GEDI), a systemic vas-
cular resistance index (SVRI), an extravascular lung water
index (ELWI), and an oxygen saturation level, and wherein
said method further comprises displaying a change of the
monitored value via a dynamic change of a simulated graph
corresponding to the said hemodynamic parameter.

[0031] In various embodiments, the simulated graph cor-
responding to the global end-diastolic volume index (GEDI)
is configured as a cardiac contour graph; the simulated graph
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corresponding to the extravascular lung water index (ELWT)
is configured as a lung graph with lung water; the simulated
graph corresponding to the systemic vascular resistance
index (SVRI) is configured as a tubular cross-section graph;
and the simulated graph corresponding to the oxygen satu-
ration level is configured as a blood vessel graph.

[0032] The present disclosure provides a method and a
system for dynamically displaying a change of a parameter
measured at an interval, in which a simulated graph of each
type of hemodynamic parameter is provided on a graphic
display interface, and the difference between a previous
monitored value and a current monitored value of the
hemodynamic parameter at different intervals is shown
through changes of shape, color, height and the like in the
simulated graph. In this way, medical care personnel can
visually and quickly grasp the change of the patient’s
hemodynamic parameter at different intervals by viewing
the graphic display interface, which can assist in determin-
ing therapeutic effects on the patient before and after the
treatment. Furthermore, a reference morphology corre-
sponding to a normal value of each type of hemodynamic
parameter is marked on each simulated graph, so as to
further provide reference indication to the medical care
personnel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1is a schematic diagram of a main process of
a method;
[0034] FIG. 2 is a schematic diagram of a graphic display

interface in FIG. 1 in one morphology;

[0035] FIG. 3 is a schematic diagram of the graphic
display interface in FIG. 1 in another morphology;

[0036] FIGS. 4A, 4B, and 4C are schematic diagrams of
three morphologies of a simulated graph corresponding to a
systemic vascular resistance index (SVRI) on the graphic
display interface in FIG. 1;

[0037] FIG. 5 is a schematic diagram of a main process of
a method;

[0038] FIG. 6 is a schematic structural diagram of a
system,;

[0039] FIG. 7 is a schematic structural diagram of a
system;

[0040] FIG. 8 is a schematic structural diagram of a first

morphology display unit in FIG. 6;

[0041] FIG. 9 is a schematic structural diagram of a
second morphology determination unit in FIG. 6; and
[0042] FIG. 10 is a schematic structural diagram of a
dynamic adjustment unit in FIG. 6.

DETAILED DESCRIPTION

[0043] The technical solutions of the embodiments of the
present disclosure will be described below clearly and
comprehensively in conjunction with the drawings. Those
skilled in the art will recognize that the embodiments
described are merely exemplary embodiments of the present
disclosure and are not all the possible embodiments. Based
on the embodiments given in the present disclosure, all other
embodiments that would be obtained by those of ordinary
skill in the art without expending inventive effort shall be
considered within the scope of the present disclosure.

[0044] FIG. 1 shows a schematic diagram of a main
process of an embodiment of a method for dynamically
displaying a change of a parameter measured at an interval
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provided by the present disclosure. Reference is also made
to FIGS. 2 to 4C. In this embodiment, the method for
dynamically displaying a change of a parameter measured at
an interval includes:

[0045] step S10: dynamically monitoring at least one type
of hemodynamic parameter of a patient by means of a sensor
on a dynamic monitor, and storing the type of hemodynamic
parameter monitored, wherein the hemodynamic parameter
include at least one of a global end-diastolic volume index
(GEDI), a systemic vascular resistance index (SVRI), an
extravascular lung water index (ELWI), and an oxygen
saturation level;

[0046] step S12: obtaining a first monitoring value of each
type of hemodynamic parameter at a first monitoring time;
[0047] step S14: configuring a simulated graph corre-
sponding to each type of hemodynamic parameter on a
graphic display interface, and displaying a first morphology
of the corresponding simulated graph according to the first
monitoring value of each type of hemodynamic parameter;
[0048] step S16: obtaining a second monitoring value of
each type of hemodynamic parameter at a second monitor-
ing time, and determining a second morphology of the
corresponding simulated graph according to the second
monitoring value; and

[0049] step S18: dynamically adjusting on the graphic
display interface the simulated graph corresponding to each
type of hemodynamic parameter from the first morphology
to the second morphology.

[0050] As an example, as shown in FIG. 2, on a graphic
display interface 6, a simulated graph corresponding to the
global end-diastolic volume index (GEDI) is configured as
a cardiac contour graph 62; a simulated graph corresponding
to the extravascular lung water index (ELWI) is configured
as a lung graph 61 with lung water 610 at the bottom; a
simulated graph corresponding to the systemic vascular
resistance index (SVRI) is configured as a tubular cross-
section graph 63; and a simulated graph corresponding to the
oxygen saturation level is configured as a blood vessel graph
64.

[0051] It can be understood that in the method, various
morphologies of the simulated graph corresponding to the
monitoring values of each type of hemodynamic parameter
may be prestored, so that various monitoring values corre-
spond to the various morphologies of the simulated graph.
[0052] Various monitoring values of the global end-dia-
stolic volume index (GEDI) correspond to cardiac contours
of various sizes. For example, a greater monitoring value of
the global end-diastolic index (GEDI) corresponds to a
larger cardiac contour in the simulated graph.

[0053] Various monitoring values of the extravascular
lung water index (ELWI) correspond to various heights of
the horizontal plane of the lung water. For example, a greater
monitoring value of the extravascular lung water index
(ELWI) corresponds to a higher horizontal plane 612 of the
lung water in the simulated graph.

[0054] Various monitoring values of the systemic vascular
resistance index (SVRI) correspond to various diameters
(diameter length) of the tubular cross-section. For example,
a greater monitoring value of the systemic vascular resis-
tance index (SVRI) corresponds to a smaller tubular cross-
section in the simulated graph. For example, FIG. 4A
represents a case of vasoconstriction (a greater resistance),
FIG. 4B represents a case of vasodilation (a smaller resis-
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tance), and FIG. 4C represents a case of a normal blood
vessel (a moderate resistance).

[0055] Various monitoring values of the oxygen saturation
level may correspond to various colors of the blood vessel.
For example, a greater monitoring value of the oxygen
saturation level may correspond to a deeper color of the
blood vessel in the simulated graph.

[0056] In one embodiment, step S14 further includes at
least the following steps:

[0057] adjusting the size of the cardiac contour in the
corresponding simulated graph to a corresponding first size,
according to the first monitoring value of the global end-
diastolic volume index (GEDI), and displaying the first size
of the cardiac contour;

[0058] adjusting the height of horizontal plane of the lung
water in the corresponding simulated graph to a correspond-
ing first height according to the first monitoring value of the
extravascular lung water index (ELWI), and displaying the
first height of the horizontal plane of the lung water;
[0059] adjusting the diameter of the tubular cross-section
in the corresponding simulated graph to a corresponding first
diameter according to the first monitoring value of the
systemic vascular resistance index (SVRI), and displaying
the first diameter of the tubular cross-section; and

[0060] adjusting the color of the blood vessel in the
corresponding simulated graph to a corresponding first color
according to the first monitoring value of the oxygen satu-
ration level, and displaying the first color of the blood vessel.

[0061] Step S16 may include at least one of the following
steps:
[0062] determining a second size corresponding to the

cardiac contour in the corresponding simulated graph,
according to the second monitoring value of the global
end-diastolic volume index (GEDI);

[0063] determining a second height corresponding to the
height of the horizontal plane of the lung water, in the
corresponding simulated graph according to the second
monitoring value of the extravascular lung water index
(ELWID);

[0064] determining a second diameter corresponding to
the tubular cross-section in the corresponding simulated
graph according to the second monitoring value of the
systemic vascular resistance index (SVRI); and

[0065] determining a second color corresponding to the
blood vessel in the corresponding simulated graph according
to the second monitoring value of the oxygen saturation
level.

[0066] Step S18 may include at least one of the following
steps:
[0067] dynamically adjusting the size of the cardiac con-

tour from the first size to the second size, in the simulated
graph corresponding to the global end-diastolic volume
index (GED), specifically referring to a change of the
cardiac contour 620 in FIGS. 2 to 3.

[0068] dynamically adjusting the height of the horizontal
plane of the lung water from the first height to the second
height, in the simulated graph corresponding to the extravas-
cular lung water index (ELWI);

[0069] dynamically adjusting the diameter of the tubular
cross-section from the first diameter to the second diameter,
in the simulated graph corresponding to the systemic vas-
cular resistance index (SVRI); and
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[0070] dynamically adjusting the color of the blood vessel
from the first color to the second color, in the simulated
graph corresponding to the oxygen saturation level.

[0071] Invarious embodiments, the dynamic adjustment is
implemented through animation.

[0072] The change of the parameter measured at an inter-
val may be displayed by automatic refreshing, which may be
implemented by presetting a time interval between the first
monitoring time and the second monitoring time, and after
one dynamic adjustment, automatically performing a next
dynamic adjustment action when the time interval is
reached.

[0073] In this manner, the simulated graph corresponding
to each type of hemodynamic parameter is dynamically
adjusted from a previous morphology to a latest morphology
at regular time intervals.

[0074] Additionally, the change of the parameter mea-
sured at an interval may also be displayed by manual
refreshing, such as by manually determining the first moni-
toring time and the second monitoring time.

[0075] In addition, to conveniently and visually determine
whether current monitoring values of the hemodynamic
parameter are in a normal range, in some embodiments, a
normal value of each type of hemodynamic parameter may
be predetermined, and a reference morphology may be
marked corresponding to the normal value of the hemody-
namic parameter in the simulated graph corresponding to
each type of hemodynamic parameter on the graphic display
interface. A cardiac contour 621 marked by a dashed line in
FIG. 2 is a reference morphology corresponding to the
normal value of the global end-diastolic volume index
(GED).

[0076] FIG. 5 is a schematic structural diagram of another
embodiment of a method for dynamically displaying a
change of a parameter measured at an interval provided by
the present disclosure. The method may include the steps of:
[0077] step S50: acquiring a first monitoring value of a
parameter at a first monitoring time, and statically display
the first monitoring value on a monitoring display interface;
[0078] step S52: storing the first monitoring value; and
[0079] step S54: acquiring a second monitoring value of
the parameter at a second monitoring time after a time
interval, displaying on the monitoring display interface, a
process for the parameter to change dynamically from the
first monitoring value to the second monitoring value, and
subsequently statically displaying the second monitoring
value; specifically, the dynamic change includes one of: a
sudden change of the monitored value and/or a color change
of the monitored value, and a contour, color and/or area
change of a simulated graph corresponding to the parameter,
and so on.

[0080] During a monitoring time interval, in a dynamic
monitor, the monitoring display interface may be exited and
a conventional display interface is returned, that is, after
statically displaying the first monitoring value, the monitor-
ing display interface is exited according to a preset condition
or in response to a user operation, the preset condition being,
for example, a preset time (e.g., five seconds), and the user
operation being, for example, an exit operation of the user.
[0081] Additionally, the user can manually refresh display
content of each type of parameters in a previous monitoring
period on the monitoring display interface. For example,
entering into the monitoring display interface when or
before acquiring the first monitoring value, and displaying a
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process of the parameter to change dynamically form a
historical monitoring value stored in a previous measure-
ment to the first monitoring value before statically display-
ing the first monitoring value.

[0082] In this embodiment, the parameter may include at
least one of the following hemodynamic parameters: a
global end-diastolic volume index (GEDI), a systemic vas-
cular resistance index (SVRI), an extravascular lung water
index (ELWI), and an oxygen saturation level, and display-
ing a change of monitored value via a dynamic change of the
corresponding simulated graphs. The simulated graph cor-
responding to the global end-diastolic volume index (GEDI)
is configured as a cardiac contour graph; the simulated graph
corresponding to the extravascular lung water index (ELWI)
is configured as a lung graph with lung water; the simulated
graph corresponding to the systemic vascular resistance
index (SVRI) is configured as a tubular cross-section graph;
and the simulated graph corresponding to the oxygen satu-
ration level is configured as a blood vessel graph.

[0083] For more details, reference may be made to the
above descriptions of FIGS. 1 to 4C, which are not repeated
here.

[0084] FIG. 6 is a schematic structural diagram of an
embodiment of a system for dynamically displaying a
change of a parameter measured at an interval. In this
embodiment, the system 1 for dynamically displaying a
change of a parameter measured at an interval includes:
[0085] a dynamic monitoring unit 10 for dynamically
monitoring at least one type of hemodynamic parameters of
a patient by means of a sensor on a dynamic monitor, and
storing the type of hemodynamic parameters monitored;
[0086] a first monitoring value obtaining unit 11 for
obtaining a first monitoring value of each type of hemody-
namic parameter at a first monitoring time;

[0087] a first morphology display unit 12 for configuring
a simulated graph corresponding to each type of hemody-
namic parameter on a graphic display interface and display-
ing a first morphology of the corresponding simulated graph
according to the first monitoring value of each type of
hemodynamic parameter;,

[0088] a second morphology determination unit 13 for
obtaining a second monitoring value of each type of hemo-
dynamic parameter at a second monitoring time and deter-
mining a second morphology of the corresponding simulated
graph according to the second monitoring value; and
[0089] a dynamic adjustment unit 14 for dynamically
adjusting the simulated graph corresponding to each type of
hemodynamic parameter from the first morphology to the
second morphology on the graphic display interface.
[0090] FIG. 7 is a schematic structural diagram of another
embodiment of a system for dynamically displaying a
change of a parameter measured at an interval provided by
the present disclosure. This embodiment differs from the
embodiment shown in FIG. 6 as follows.

[0091] A storage unit 18 is used to prestore various
morphologies of the simulated graph corresponding to moni-
toring values of each type of hemodynamic parameter.
Specifically, the hemodynamic parameters include at least
one of global end-diastolic volume index (GEDI), systemic
vascular resistance index (SVRI), extravascular lung water
index (ELWI) and oxygen saturation level. The simulated
graph corresponding to the global end-diastolic volume
index (GEDI) is configured as a cardiac contour graph; the
simulated graph corresponding to the extravascular lung
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water index (ELWI) is configured as a lung graph with lung
water; the simulated graph corresponding to the systemic
vascular resistance index (SVRI) is configured as a tubular
cross-section graph; and the simulated graph corresponding
to the oxygen saturation level is configured as a blood vessel
graph.

[0092] A reference morphology marking unit 15 is used to
predetermine a normal value of each type of hemodynamic
parameter and mark a reference morphology corresponding
to the normal value in the simulated graph corresponding to
each type of hemodynamic parameter on the graphic display
interface.

[0093] A time interval setting unit 16 is used to preset a
time interval between the first monitoring time and the
second monitoring time, and after one dynamic adjustment,
automatically perform a next dynamic adjustment action
when the time interval is reached.

[0094] A monitoring time setting unit 17 is used to manu-
ally determine the first monitoring time and the second
monitoring time.

[0095] Referring to FIG. 8, the first morphology display
unit 12 may further include at least one of:

[0096] a GEDI simulated display unit 120 for adjusting a
size of the cardiac contour in the corresponding simulated
graph to a corresponding first size, according to the first
monitoring value of the global end-diastolic volume index
(GEDI) and displaying the first size of the cardiac contour;
[0097] an ELWI simulated display unit 121 for adjusting
a height of a horizontal plane of the lung water in the
corresponding simulated graph to a corresponding first
height according to the first monitoring value of the
extravascular lung water index (ELWTI) and displaying the
first height of the horizontal plane of the lung water;
[0098] an SVRI simulated display unit 122 for adjusting a
diameter of the tubular cross-section in the corresponding
simulated graph to a corresponding first diameter according
to the first monitoring value of the systemic vascular resis-
tance index (SVRI) and displaying the first diameter of the
tubular cross-section; and

[0099] an oxygen saturation level simulated display unit
123 for adjusting a color of the blood vessel in the corre-
sponding simulated graph to a corresponding first color
according to the first monitoring value of the oxygen satu-
ration level and displaying the first color of the blood vessel.
[0100] Referring to FIG. 9, the second morphology deter-
mination unit 13 may further include at least one of:
[0101] asecond GEDI morphology determination unit 130
for determining a second size corresponding to the cardiac
contour in the corresponding simulated graph, according to
a second monitoring value of the global end-diastolic vol-
ume index (GEDID);

[0102] a second ELWI morphology determination unit
131 for determining a second height corresponding to the
height of the horizontal plane of the lung water in the
corresponding simulated graph, according to the second
monitoring value of the extravascular lung water index
(ELWI);

[0103] asecond SVRI morphology determination unit 132
for determining a second diameter corresponding to the
tubular cross-section in the corresponding simulated graph
according to the second monitored value of the systemic
vascular resistance index (SVRI); and

[0104] a second oxygen saturation level morphology
determination unit 133 for determining a second color
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corresponding to the blood vessel, in the corresponding
simulated graph according to the second monitoring value of
the oxygen saturation level.

[0105] Referring to FIG. 10, the dynamic adjustment unit
14 may further include at least one of:

[0106] a GED dynamic adjustment unit 140 for dynami-
cally adjusting the size of the cardiac contour from the first
size to the second size, in the simulated graph corresponding
to the global end-diastolic volume index (GED);

[0107] an ELWI dynamic adjustment unit 141 for dynami-
cally adjusting the height of the horizontal plane of the lung
water from the first height to the second height, in the
simulated graph corresponding to the extravascular lung
water index (ELWI);

[0108] an SVRI dynamic adjustment unit 142 for dynami-
cally adjusting the diameter of the tubular cross-section from
the first diameter to the second diameter, in the simulated
graph corresponding to the systemic vascular resistance
index (SVRI); and

[0109] an oxygen saturation level dynamic adjustment
unit 143 for dynamically adjusting a color of the blood
vessel from the first color to the second color, in the
simulated graph corresponding to the oxygen saturation
level. Specifically, the dynamic adjustment may be imple-
mented through animation.

[0110] For more details, reference may be made to the
above description of FIGS. 1 to 4C, which are not repeated
here.

[0111] Accordingly, the present disclosure further pro-
vides a monitor, which includes at least the system for
dynamically displaying a change of a parameter measured at
an interval described above with reference to FIGS. 510 9,
the details of which will not be repeated here.

[0112] In summary, by implementing various embodi-
ments of the present disclosure, the following beneficial
effects can be achieved. The present disclosure provides a
method and a system for dynamically displaying a change of
a parameter measured at an interval, in which a simulated
graph of each type of hemodynamic parameter is provided
on a graphic display interface, and the difference between a
previous monitored value and a current monitored value of
the hemodynamic parameter at different intervals is shown
through changes of shape, color, height and the like in the
simulated graph. In this way, medical care personnel can
visually and quickly grasp the change of the patient’s
hemodynamic parameter at different intervals by viewing
the graphic display interface, which can assist in determin-
ing therapeutic effects on the patient before and after the
treatment.

[0113] Furthermore, a reference morphology correspond-
ing to the normal value of each hemodynamic parameter is
marked on each simulated graph, so as to further provide a
reference indication to the medical care personnel.

[0114] All or some of the procedure of the exemplary
methods described above could be achieved by hardware
commanded by a computer program, which program can be
stored in a computer-readable storage medium and when
executed by a processor, carry out a procedure as shown in
the embodiments of the methods described above. The
storage medium can be a magnetic disk, an optical disk, a
read-only memory (ROM) or a random access memory
(RAM), etc.

[0115] The technical features or operating steps illustrated
in the embodiments of the present disclosure can be com-
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bined in any suitable way. Those of ordinary skill in the art
will understand that the sequence of steps or actions in the
methods illustrated by the embodiments of the present
disclosure can be altered. Therefore, unless a certain
sequence is specifically required, any sequence in the
accompanying drawings or the detailed description is merely
for the purpose of illustration and not obligatory.

[0116] Disclosed above are some embodiments of the
present disclosure and should not be taken as limiting of the
claimed scope of the present disclosure. Therefore, any
equivalent changes remain within the scope covered by the
present disclosure.

What is claimed is:

1. A method for dynamically displaying a change of a
parameter measured at an interval, comprising:

dynamically monitoring at least one type of hemodynamic

parameters of a patient by means of a sensor on a
monitor and storing the type of hemodynamic param-
eters monitored;

obtaining a first monitoring value of the type of hemo-

dynamic parameters monitored at a first monitoring
time;

configuring a simulated graph corresponding to each type

of hemodynamic parameter on a graphic display inter-
face, and displaying a first morphology of the corre-
sponding simulated graph according to the first moni-
toring value of the type of hemodynamic parameters
monitored;

obtaining a second monitoring value of the type of

hemodynamic parameters monitored at a second moni-
toring time, and determining a second morphology of
the corresponding simulated graph according to the
second monitoring value; and

dynamically adjusting the simulated graph corresponding

to the type of hemodynamic parameters monitored
from the first morphology to the second morphology on
the graphic display interface.

2. The method of claim 1, wherein the hemodynamic
parameters comprise at least one of global end-diastolic
volume index (GEDI), systemic vascular resistance index
(SVRI), extravascular lung water index (ELWI) and oxygen
saturation level, wherein:

the simulated graph corresponding to the global end-

diastolic volume index (GEDI) is configured as a
cardiac contour graph;

the simulated graph corresponding to the extravascular

lung water index (ELWI) is configured as a lung graph
with lung water;

the simulated graph corresponding to the systemic vas-

cular resistance index (SVRI) is configured as a tubular
cross-section graph; and

the simulated graph corresponding to the oxygen satura-

tion level is configured as a blood vessel graph.

3. The method of claim 2, wherein configuring a simu-
lated graph corresponding to each type of hemodynamic
parameter on a graphic display interface and displaying a
first morphology of the corresponding simulated graph
according to the first monitoring value of the type of
hemodynamic parameters monitored comprises at least one
of following steps:

adjusting a size of the cardiac contour in the correspond-

ing simulated graph to a corresponding first size,
according to the first monitoring value of the global
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end-diastolic volume index (GEDI), and displaying the
first size of the cardiac contour;

adjusting a height of a horizontal plane of the lung water

in the corresponding simulated graph to a correspond-
ing first height, according to the first monitoring value
of the extravascular lung water index (ELWI), and
displaying the first height of the horizontal plane of the
lung water;

adjusting a diameter of the tubular cross-section in the

corresponding simulated graph to a corresponding first
diameter, according to the first monitoring value of the
systemic vascular resistance index (SVRI), and dis-
playing the first diameter of the tubular cross-section;
and

adjusting a color of the blood vessel in the corresponding

simulated graph to a corresponding first color, accord-
ing to the first monitoring value of the oxygen satura-
tion level, and displaying the first color of the blood
vessel.

4. The method of claim 3, wherein determining a second
morphology of the corresponding simulated graph according
to the second monitoring value comprises at least one of the
following steps:

determining a second size of the cardiac contour in the

corresponding simulated graph, according to the sec-
ond monitoring value of the global end-diastolic vol-
ume index (GEDI);
determining a second height of the height of the horizon-
tal plane of the lung water in the corresponding simu-
lated graph, according to the second monitoring value
of the extravascular lung water index (ELWI);

determining a second diameter of the tubular cross-
section in the corresponding simulated graph, accord-
ing to the second monitoring value of the systemic
vascular resistance index (SVRI); and

determining a second color of the blood vessel in the

corresponding simulated graph, according to the sec-
ond monitoring value of the oxygen saturation level.

5. The method of claim 4, wherein the dynamic adjust-
ment is implemented through animation, and wherein
dynamically adjusting the simulated graph from the first
morphology to the second morphology on the graphic dis-
play interface comprises at least one of the following steps:

dynamically adjusting the size of the cardiac contour from
the first size to the second size, in the simulated graph
corresponding to the global end-diastolic volume index
(GED):

dynamically adjusting the height of the horizontal plane
of the lung water from the first height to the second
height, in the simulated graph corresponding to the
extravascular lung water index (ELWI);

dynamically adjusting the diameter of the tubular cross-
section from the first diameter to the second diameter,
in the simulated graph corresponding to the systemic
vascular resistance index (SVRI); and

dynamically adjusting the color of the blood vessel from
the first color to the second color, in the simulated
graph corresponding to the oxygen saturation level.

6. The method of claim 1, further comprising:

prestoring various morphologies of the simulated graphs
corresponding to the monitoring values of each type of
hemodynamic parameter.
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7. The method of claim 1, further comprising:

predetermining a normal value of each type of hemody-
namic parameter, and marking a reference morphology
corresponding to the normal value in the simulated
graph corresponding to each type of hemodynamic
parameter on the graphic display interface.

8. The method of claim 1, further comprising:

presetting a time interval between the first monitoring
time and the second monitoring time, and after one
dynamic adjustment, automatically performing a next
dynamic adjustment when the time interval is reached.

9. The method claim 1, further comprising:

manually determining the first monitoring time and the
second monitoring time.

10. A dynamic monitor, comprises:

a dynamic monitoring unit for dynamically monitoring at
least one type of hemodynamic parameters of a patient
by means of a sensor, and storing the type of hemody-
namic parameters monitored,

a first monitoring value obtaining unit for obtaining a first
monitoring value of the type of hemodynamic param-
eters monitored at a first monitoring time;

a first morphology display unit for configuring a simu-
lated graph corresponding to each type of hemody-
namic parameter on a graphic display interface and
displaying a first morphology of the corresponding
simulated graph according to the first monitoring value
of the type of hemodynamic parameters monitored;

a second morphology determination unit for obtaining a
second monitoring value of the type of hemodynamic
parameters monitored at a second monitoring time and
determining a second morphology of the corresponding
simulated graph according to the second monitoring
value; and

a dynamic adjustment unit for dynamically adjusting the
simulated graph corresponding to the type of hemody-
namic parameters monitored from the first morphology
to the second morphology on the graphic display intet-
face.

11. The dynamic monitor of claim 10, wherein the hemo-
dynamic parameters comprise at least one of the global
end-diastolic volume index (GEDI), systemic vascular resis-
tance index (SVRI), extravascular lung water index (ELWI)
and oxygen saturation level, wherein

the simulated graph corresponding to the global end-
diastolic volume index (GEDI) is configured as a
cardiac contour graph;

the simulated graph corresponding to the extravascular
lung water index (ELWI) is configured as a lung graph
with lung water;

the simulated graph corresponding to the systemic vas-
cular resistance index (SVRI) is configured as a tubular
cross-section graph; and

the simulated graph corresponding to the oxygen satura-
tion level is configured as a blood vessel graph.

12. The dynamic monitor of claim 11, wherein the first

morphology display unit comprises at least one of:

a GEDI simulated display unit for adjusting a size of the
cardiac contour in the corresponding simulated graph to
a corresponding first size, according to the first moni-
toring value of the global end-diastolic volume index
(GEDI) and displaying the first size of the cardiac
contour,
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an ELWI simulated display unit for adjusting a height of
a horizontal plane of the lung water in the correspond-
ing simulated graph to a corresponding first height,
according to the first monitoring value of the extravas-
cular lung water index (FELWI) and displaying the first
height of the horizontal plane of the lung water;

an SVRI simulated display unit for adjusting a diameter of
the tubular cross-section in the corresponding simu-
lated graph to a corresponding first diameter, according
to the first monitoring value of the systemic vascular
resistance index (SVRI) and displaying the first diam-
eter of the tubular cross-section; and

an oxygen saturation level simulated display unit for
adjusting a color of the blood vessel in the correspond-
ing simulated graph to a corresponding first color,
according to the first monitoring value of the oxygen
saturation level and displaying the first color of the
blood vessel.

13. The dynamic monitor of claim 12, wherein the second

morphology determination unit comprises at least one of:

a second GEDI morphology determination unit for deter-
mining a second size of the cardiac contour in the
corresponding simulated graph, according to the sec-
ond monitoring value of the global end-diastolic vol-
ume index (GEDI);

a second ELWI morphology determination unit for deter-
mining a second height of the height of the horizontal
plane of the lung water in the corresponding simulated
graph, according to the second monitoring value of the
extravascular lung water index (ELWI);

a second SVRI morphology determination unit for deter-
mining a second diameter of the tubular cross-section
in the corresponding simulated graph, according to the
second monitoring value of the systemic vascular resis-
tance index (SVRI); and

a second oxygen saturation level morphology determina-
tion unit for determining a second color of the blood
vessel in the corresponding simulated graph, according
to the second monitoring value of the oxygen saturation
level.

14. The dynamic monitor of claim 13, wherein the
dynamic adjustment unit implements the dynamic adjust-
ment through animation; and wherein the dynamic adjust-
ment unit comprises at least one of:

a GED dynamic adjustment unit for dynamically adjust-
ing the size of the cardiac contour from the first size to
the second size, in the simulated graph corresponding
to the global end-diastolic volume index (GED);

an ELWI dynamic adjustment unit for dynamically adjust-
ing the height of the horizontal plane of the lung water
from the first height to the second height, in the
simulated graph corresponding to the extravascular
lung water index (ELWI);

an SVRI dynamic adjustment unit for dynamically adjust-
ing the diameter of the tubular cross-section from the
first diameter to the second diameter, in the simulated
graph corresponding to the systemic vascular resistance
index (SVRI); and

an oxygen saturation level dynamic adjustment unit for
dynamically adjusting the color of the blood vessel
from the first color to the second color, in the simulated
graph corresponding to the oxygen saturation level.

15. The dynamic monitor of claim 10, further comprising
at least one of:
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a storage unit for prestoring various morphologies of the
simulated graphs corresponding to the monitoring val-
ues of each type of hemodynamic parameter;

a reference morphology marking unit for predetermining
a normal value of each type of hemodynamic param-
eter, and marking a reference morphology correspond-
ing to the normal value in the simulated graph corre-
sponding to each type of hemodynamic parameter on
the graphic display interface;

a time interval setting unit for presetting a time interval
between the first monitoring time and the second moni-
toring time, and after one dynamic adjustment, auto-
matically performing a next dynamic adjustment when
the time interval is reached; and

a monitoring time setting unit for manually determining
the first monitoring time and the second monitoring
time.

16. A method for displaying a parameter measured at an

interval, comprising:

acquiring a first monitoring value of a parameter at a first
monitoring time, and statically displaying the first
monitoring value on a monitoring display interface;

storing the first monitoring value;

acquiring a second monitoring value of the parameter at
a second monitoring time after a time interval, display-
ing on the monitoring display interface a process for the
parameter to change dynamically from the first moni-
toring value to the second monitoring value, and sub-
sequently statically displaying the second monitoring
value.

17. The method of claim 16, further comprising: after
statically displaying the first monitoring value, exiting the
monitoring display interface according to a preset condition
or in response to a user operation.

18. The method of claim 16, wherein acquiring a first
monitoring value of a parameter at a first monitoring time
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and statically displaying the first monitoring value on a
monitoring display interface comprises:
entering into the monitoring display interface when or
before acquiring the first monitoring value, and dis-
playing a process for the parameter to change dynami-
cally from a historical monitoring value stored in a
previous measurement to the first monitoring value
before statically displaying the first monitoring value.

19. The method of claim 16, wherein the dynamic change
comprises at least one of the following: a sudden change of
the monitored value and/or a color change of the monitored
value, and a contour, color and/or area change of a simulated
graph corresponding to the parameter.

20. The method of claim 16, wherein the parameter
comprises at least one of the following hemodynamic
parameters: a global end-diastolic volume index (GEDI), a
systemic vascular resistance index (SVRI), an extravascular
lung water index (ELWI), and an oxygen saturation level;
and wherein said method further comprises displaying a
change of the monitored value via a dynamic change of a
simulated graph corresponding to the parameter, and
wherein

the simulated graph corresponding to the global end-
diastolic volume index (GEDI) is configured as a
cardiac contour graph;

the simulated graph corresponding to the extravascular
lung water index (ELWTI) is configured as a lung graph
with lung water;

the simulated graph corresponding to the systemic vas-
cular resistance index (SVRI) is configured as a tubular
cross-section graph; and

the simulated graph corresponding to the oxygen satura-
tion level is configured as a blood vessel graph.
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