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PATIENT MONITORING SYSTEMS WITH
GOAL INDICATORS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 13/174,446, filed Jun. 30, 2011, the disclosure of
which is hereby incorporated by reference in its entirety for

all purposes.

BACKGROUND

[0002] The present disclosure relates generally to patient
monitoring systems and, more particularly, to patient moni-
toring systems designed to display goal indicators depicting
progress toward achieving patient monitoring goals.

[0003] This section is intended to introduce the reader to
various aspects of art that may be related to various aspects of
the present disclosure, which are described and/or claimed
below. This discussion is believed to be helpful in providing
the reader with background information to facilitate a better
understanding of the various aspects of the present disclosure.
Accordingly, it should be understood that these statements are
to be read in this light, and not as admissions of prior art.

[0004] In the field of medicine, doctors often desire to
monitor certain physiological characteristics of their patients.
Accordingly, a wide variety of devices have been developed
for monitoring many such characteristics of a patient. Such
devices provide doctors and other healthcare personnel with
the information they need to provide the best possible health-
care for their patients. As a result, such monitoring devices
have become an indispensable part of modern medicine.

[0005] Patient monitors include medical devices that facili-
tate measurement and observation of patient physiological
data. For example, pulse oximeters are a type of patient moni-
tor. A typical patient monitor cooperates with a sensor to
detect and display a patient’s vital signs (e.g., temperature,
pulse rate, respiratory rate) and/or other physiological mea-
surements (e.g., water content of tissue, blood oxygen level)
for observation by a user (e.g., clinician). For example, pulse
oximeters are generally utilized with related sensors to detect
and monitor a patient’s functional oxygen saturation of arte-
rial hemoglobin (i.e., Sp0O,) and pulse rate. Other types of
patient monitors, such as blood pressure monitors, may be
utilized to detect and monitor other physiological parameters.
Further, the patient monitors may be incorporated into other
types of medical devices, such as mechanical ventilators and
anesthesia machines, among others.

[0006] A patient monitor may be designed to alert a car-
egiver when certain physiological conditions are recognized.
For example, a pulse oximeter may produce a visual and/or
audible alarm when a patient’s oxygen saturation falls below
a predetermined threshold. The predetermined alarm thresh-
olds may be set by the patient monitor, and, in certain circum-
stances, may be customizable by auser. Further, inaddition to
alarm thresholds, a patient monitor may be designed to pro-
vide more complex alarm features. For example, a patient
monitor may be designed to display trends showing historical
alarm data. The trends may be designed to display predeter-
mined ranges of data and may be accessed by navigating
through menus and/or screens of the patient monitor, which
may complicate access to the historical data.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Advantages of the disclosed techniques may
become apparent upon reading the following detailed
description and upon reference to the drawings in which:
[0008] FIG. 11is a perspective view of an embodiment of a
patient monitor that may employ goal indicators that show
progress toward achieving patient monitoring goals;

[0009] FIG. 2 is a perspective view of an embodiment of a
patient monitoring system that includes the patient monitor of
FIG. 1;

[0010] FIG. 3 is a block diagram of an embodiment of the
patient monitor of FIG. 1;

[0011] FIG. 4 is a graph depicting a representative plot of a
patient’s oxygen saturation over time;

[0012] FIG. 5 is a flowchart depicting an embodiment of a
method for determining parameters for goal indicators;
[0013] FIG. 6 is a representation of a screen displaying an
embodiment of a goal indicator based on oxygen saturation
levels;

[0014] FIG. 7 is a representation of a screen displaying
another embodiment of a goal indicator based on oxygen
saturation levels;

[0015] FIG. 8 is a representation of a screen displaying an
embodiment of a goal indicator along with trend data;
[0016] FIG. 9is a representation of another embodiment of
a screen displaying a goal indicator along with trend data;
[0017] FIG. 10 is a representation of a screen for setting
goal parameters and alarms related to goal indicators; and
[0018] FIG. 11 is a representation of a screen displaying an
embodiment of a goal indicator based on pulse rate.

DETAILED DESCRIPTION OF SPECIFIC
EMBODIMENTS

[0019] One or more specific embodiments of the present
techniques will be described below. In an effort to provide a
concise description of these embodiments, not all features of
an actual implementation are described in the specification. It
should be appreciated that in the development of any such
actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must be
made to achieve the developers’ specific goals, such as com-
pliance with system-related and business-related constraints,
which may vary from one implementation to another. More-
over, it should be appreciated that such a development effort
might be complex and time consuming, but would neverthe-
less be a routine undertaking of design, fabrication, and
manufacture for those of ordinary skill having the benefit of
this disclosure.

[0020] The present disclosure relates to patient monitors
designed to display goal indicators showing progress toward
achieving patient monitoring goals. The goal indicators may
be displayed on a main monitoring screen of the patient
monitors, allowing caretakers to easily evaluate how effective
they have been in managing the patient’s condition. Accord-
ing to certain embodiments, the goal indicators may display a
numerical value indicating the percentage of time that a
physiological parameter, such as SpO, or pulse rate, was
within predetermined goal limits. For example, the patient
monitors may calculate the percentage of time that the physi-
ological parameter was within the goal limits over a time
frame, such as a rolling 24-hour or 12-hour period, among
others. The patient monitors further may include user inter-
faces that enable a clinician to adjust parameters of the goal
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indicators, such as the goal limits and/or the goal time frame.
For example, in certain embodiments. the goal limits may be
set to correspond to existing alarm limits or may be set tighter
or looser than certain alarm limits.

[0021] The goal indicators may be designed to provide
immediate feedback to caretakers indicating how well a
patient’s physiological parameters have been maintained
within a certain range, which may result in tighter control of
patient physiological parameters, and therefore, improved
patient outcomes. For example, the goal indicators may be
employed to maintain a patient’s SpO, above a lower limit
designed to avoid or to minimize insufficient oxygenation of
the arterial blood, often referred to as hypoxemia, and/or
below an upper limit designed to avoid or to minimize exces-
sive oxygenation of the blood, often referred to as hyperox-
emia. It may be particularly desirable to monitor for hyper-
oxemia, in addition to hypoxemia, in neonatal intensive care
units (NICU) to prevent outcomes that are common in pre-
mature infants, such as retinopathy of prematurity (ROP) and
bronchopulmonary dysplasia (BPD). It also may be benefi-
cial to monitor for hyperoxemia, in addition to hypoxemia, in
adult patients to inhibit the suppression of respiratory drive
that can be caused by hyperoxemia. However, in other
embodiments, the goal indicators may be employed to pro-
mote control of a physiological parameter above a lower limit
or below an upper limit. For example, the goal indicators may
be employed to maintain a patient’s SpO2 above a lower limit
to avoid or to minimize hypoxemia. Further, in yet other
embodiments, the goal indicators may be employed to main-
tain other physiological parameters, such as pulse rate, within
a certain range.

[0022] FIG. 11is a perspective view of an embodiment of a
patient monitor 10 that may display goal indicators showing
apercentage of time that a physiological parameter was main-
tained within predetermined goal limits. For example, the
patient monitor 10 may be a pulse oximeter, such as those
available from Nellcor Puritan Bennett LLC of Boulder,
Colo. As shown, the patient monitor 10 is a pulse oximeter
designed to detect and monitor blood oxygen saturation lev-
els, pulse rate, and so forth. However, in other embodiments,
the goal indicators may be employed in other types of patient
monitors, such as vital signs monitors, critical care monitors,
obstetrical care monitors, or blood pressure monitors, among
others. Further, the patient monitor 10 may be part of a thera-
peutic medical device, such as a mechanical ventilator or
anesthesia machine, among others.

[0023] The patient monitor 10 includes a front panel 12
coupled to a body 14 of the patient monitor 10. The front
panel 12 may include several selectable inputs 16 that may be
actuated by a caretaker to operate the patient monitor 10. For
example, the selectable inputs 16 may include buttons that
may be pressed to change information shown on a display 18.
In other embodiments, the size, shape, locations, and/or
labels for the selectable inputs 16 may vary. For example, the
selectable inputs 16 may be arranged on different parts of the
patient monitor 10 and/or located on an external device. In
another example, some or all of the selectable inputs 16 may
be graphical elements selected through a touch screen of the
patient monitor 10 or through a touch screen of an external
device. Further, some or all of the selectable inputs 16 may
include different types of inputs, such as knobs, buttons, slide
bars, joysticks, and/or wheels, among others.

[0024] Incertain embodiments, the display 18 may include
a cathode ray tube or liquid crystal display. Moreover, the
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display 18 may include an optional touch screen. In general,
the display 18 may show processed physiological data and/or
other data received through a medical device interface 20,
such as a cable connection port, from a patient sensor 22, or
other suitable medical device, such as a therapy device. As
shown, the medical device interface 20 includes a cable con-
nection port. However, in other embodiments, the medical
device interface 20 may any suitable type of interface for
connecting to a medical device. For example, in certain
embodiments, the medical device interface 20 may include a
wireless interface.

[0025] According to certain embodiments, the display 18
may be used to display an oxygen saturation 24 and/or a pulse
rate 26. The oxygen saturation 24 may be a functional arterial
hemoglobin oxygen saturation measurement displayed as
units of percentage SpQO,. The pulse rate 26 may indicate a
patient’s pulse rate in beats per minute. The display 18 also
may be used to display a blip bar 28 that displays the relative
pulse amplitude. Although the display 18 is currently shown
displaying a monitoring mode, which provides a monitoring
overview that is easy to read from a distance, the display 18
also may be used to show topic-specific screens related to the
physiological data. For example, the display 18 may be used
to show a plethysmographic (“pleth””) waveform display that
allows visual monitoring of the pleth waveform. Moreover,
the display 18 may be used to display user interface options,
such as a setup and/or configuration screen for adjusting
parameters such as alarm volume, display scales, alarm lim-
its, and goal limits employed by the goal indicators, among
others.

[0026] Inaddition to displaying physiological information,
the patient monitor 10 also may display information related to
alarms and monitor settings on the display 18. For example,
the display 18 may display alarm limits 30 and 32 for the
oxygen saturation 24 and the pulse rate 26, respectively. If an
alarm limit 30 or 32 is exceeded, the patient monitor 10 may
produce a visible and/or audible alarm. The display 18 also
may show an indicator 33 that describes the specific mode to
which the alarm limits are set. For example, the indicator 33
is currently showing “NEO” to inform a caretaker that neo-
natal alarm limits are currently applied, rather than adult
alarm limits. The display 18 also may display indicators 34
and 36 that facilitate management of alarms and/or patient
physiological parameters. For example, in some embodi-
ments, the patient monitor 10 may employ SatSeconds™ by
Nellcor™ to detect alarms and manage nuisance alarms. Sat-
Seconds™ may include activation of an alarm based on limits
that may include the integral of time and depth of a desatu-
ration event and may include an indicator 34 that may serve to
inform the caregiver that an SpO, reading has been detected
outside of the limit settings.

[0027] According to certain embodiments, the SatSec-
onds™ alarm management feature may analyze SpO, excur-
sions outside of the alarm limits 30 to differentiate between
clinically significant desaturations and minor transient
events. For example, SatSeconds™ may enable oxygen satu-
ration alarms only when a SatSeconds™ value, represented
by a combination of the magnitude and time of the oxygen
saturation excursion, exceeds a certain threshold. In general,
the SatSeconds™ value may be the product of the magnitude
and duration of an oxygen desaturation event. Accordingly,
shallow and/or short desaturation readings that may be mea-
surement noise (e.g., that otherwise may trigger nuisance
alarms) may not produce an alarm, allowing caregivers to put
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brief desaturation events into context with their depth and to
put shallow desaturations into context with their duration. In
summary, the SatSeconds™ alarm management feature may
filter out nuisance alarms to produce a higher ratio of alarms
when a clinically significant excursion occurs, as determined
by the SatSeconds™ setting. Further, in certain embodi-
ments, other types of alarm management features may be
employed instead of, or in addition to, the SatSeconds™
alarm management feature. For example, as discussed further
below with respect to FIG. 6, when the monitor 10 is operat-
ing in an adult monitoring mode, a Saturation Pattern Detec-
tion (“SPD”) alarm management feature may be employed to
provide information related to the occurrence, frequency,
and/or magnitude of patterns indicative of repetitive reduc-
tions in airflow.

[0028] The display 18 also may display a goal indicator
36A, which indicates how well a patient’s physiological
parameters have been maintained within a certain goal range
over acertain time frame. In particular, the goal indicator 36 A
may include a value 42 that represents the percentage of time
that the oxygen saturation, as represented by SpO, values, has
been maintained within goal limits 40. For example, as shown
in FIG. 1, the value 42 indicates that the arterial oxygen
saturation has been maintained between 88 and 95% SpQO, for
97% of the time. As shown, the goal limits 40 include both an
upper limit designed to abate hyperoxemia and a lower limit
designed to abate hypoxemia. However, in other embodi-
ments, the goal limits 40 may include only an upper limit or a
lower limit. For example, as discussed further below with
respect to FIG. 7, a lower limit 40 may be employed to ensure
that a patient’s oxygen saturation stays above a certain value
to inhibit hypoxemia. The value 42 may be displayed within
a graphic, such as the “goal posts” shown in FIG. 1, that
allows a caretaker to easily distinguish the value 42, which is
shown as a percentage, from the oxygen saturation 24, which
also is shown as a percentage. Further, in other embodiments,
the value 42 may be shown in a different color or font, and/or
may be shown in a different location of the display 18, instead
of, or in addition to being shown within a graphic.

[0029] As shown in FIG. 1, the goal limits 40 correspond to
the SpO, alarm limits 30. Accordingly, in this embodiment,
the goal indicator 36A also represents the percentage of time
that the oxygen saturation has been maintained within the
alarm limits 30.

[0030] However, in other embodiments, the goal limits 40
may not correspond to the alarm limits 30. For example, in
certain embodiments, the goal limits 40 may be set tighter
than the alarm limits 30 to maintain the oxygen saturation
within a tighter range than the alarm limits, which in turn,
may reduce the number of alarms. Moreover, as discussed
further below with respect to FIG. 10, the patient monitor 10
may include a user interface that allows a user to adjust the
goal limits 40.

[0031] The goal indicator 36A also may include a goal
threshold 43 that indicates the minimum percentage of time
that the physiological parameter should be maintained within
the goal limits 40. According to certain embodiments, the
goal threshold 43 may be adjustable by a user through a user
interface of the patient monitor 10. As shown in FIG. 1, the
goal threshold 43 is displayed as part of the goal indicator
36A. However, in other embodiments, the goal threshold 43
may not be shown on the display 18, although the goal thresh-
old 43 may be stored within the patient monitor 10. The
patient monitor 10 may be designed to produce visible and/or
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audible alarms based on the goal threshold 43. For example,
when the value 42 is below the goal threshold 43, a visual
indicator may be provided, e.g., the goal indicator 36 A may
flash or change color. In another example, the patient monitor
10 may emit an audible alarm when the value 42 is below the
goal threshold 43. The goal based alarm conditions may be
separate from and independent of the alarm conditions asso-
ciated with the alarm limits 30. For example, one sound may
be emitted when an alarm is triggered based on the alarm
limits 30 and another sound may be emitted when an alarm is
triggered based on the goal threshold 43.

[0032] The goal indicator 36 A also may include an excur-
sion indicator 45 that indicates whether the majority of out of
goal conditions have been above or below the goal limits 40.
For example, as shown in FIG. 1, the excursion indicator 45
includes a down arrow, which indicates that most of the
excursions have been below the lower goal limit 40. In
another example, an up arrow may be displayed if most of the
excursions have been above the upper goal limit 40. Accord-
ing to certain embodiments, a caretaker may employ the
excursion indicator 45 in determining how to modify the
patient’s care to maintain the physiological parameter within
the goal limits. For example, a caretaker may take one cor-
rective action when the excursion indicator 45 shows that the
excursions have been above the upper goal limit and may take
another corrective action when the excursion indicator shows
that the excursions have been below the lower goal limit.
Further, in other embodiments, other types of graphics, sym-
bols, and/or alarms may be employed to indicate the type of
excursions. For example, the value 42 may be shown in a
different color or a different alarm may sound depending on
whether most of the excursions have been above or below the
goal limits 40.

[0033] In general, the selectable inputs 16 may be used to
control operating functions of the patient monitor 10. For
example, when an alarm is triggered, one of the selectable
inputs 16, such as an alarm silence button 44, may be actuated
to silence the alarm and display an alarm silence indicator
(not shown), such as a slash and a timer, on the display 18. The
selectable inputs 16 also may include other fixed function
keys, such as arrow keys 48, a contrast selection key 50, and
a power key 52. For example, the arrow keys 48 may be
actuated to adjust alarm limits, to adjust goal limits, to set the
goal threshold, and/or to vary the physiological information
shown on the display 18. In another example, the contrast
selection key 50 may be actuated to adjust the contrast of the
display 18. Further, the fixed function keys may be pro-
grammed to control multiple functions or to operate in dif-
ferent manners based upon various factors, such as the dura-
tion the key is pressed, the simultaneous activation of other
keys, and so forth. For example, an arrow key 48 may be
configured to scroll upwards or downwards more rapidly
based upon how long the respective key is held down.

[0034] The monitor 10 also may include programmable
function keys (“soft keys”) 54, and associated soft key icons
in the soft key menu 56. Each of the four soft keys 54A, 54B,
54C, and 54D may be pressed to select a corresponding
function indicated by the respective soft key icon. For
example, the soft key 54A may be pressed to display “LIM-
ITS” information, while the soft key 54B may be pressed to
display “TREND” information. In certain embodiments, the
soft keys 54 may be programmed to display operating infor-
mation such as alarm limits, historic trends, setup menus, and
alarm volume settings, among others. Moreover, a caregiver
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may actuate the soft keys 54 to display various operating
menus, and then may use the arrow keys 48 to adjust operat-
ing parameters. Further, in certain embodiments, a caregiver
may navigate through the user interface of the patient monitor
10 using the soft keys 54 and the fixed function keys (e.g., 44
and 48) to adjust alarm limit settings. For example, a care-
taker may select the soft key 54 A to access a screen for setting
goal limits and the goal threshold, as described below with
respect to FIG. 10.

[0035] In addition to the selectable inputs 16, the front
panel 12 may include various indicators 58 (e.g., indicator
lights) that facilitate operation of the monitor 10. For
example, the indicators 58 may include an A/C power indi-
cator, a low battery indicator, an alarm silence indicator, a
mode indicator, and so forth. The front panel 12 also includes
a speaker 60 for emitting audible indications (e.g., alarms).
For example, the speaker 60 may be employed to emit alarms
based on the alarm limits 30 and/or the goal threshold 43. In
other embodiments, the indicators 58 and/or the speaker 60
may be located on other locations of the patient monitor 10 or
on an external device.

[0036] FIG. 2 depicts a monitoring system 62 that may
employ the patient monitor 10. The monitoring system 62
includes a central station 64 that may be connected to one or
more patient monitors 10 by a hardwired or wireless commu-
nication link. According to certain embodiments, the central
station 64 may be a Nellcor Oxinet® III Central Station,
available from Nellcor™. The central station 64 may include
a display 66 that displays physiological data from the con-
nected patient monitors 10. For example, in certain embodi-
ments, the central station 64 may display the goal indicator
36A. The central station 64 may allow a caretaker to monitor
the physiological data from several patients in a single loca-
tion. Further, the central station 64 may produce correspond-
ing alarms when a patient monitor 10 alarms. The monitoring
system 62 also may include one or more pagers 68 that indi-
vidual caretakers may carry with them to receive alarms from
the central station 64.

[0037] The central station 64 may include one or more
input devices, such as a touch screen 70, that allow a user to
control operations of the monitoring system 62. In other
embodiments, the input devices may vary. For example, the
input devices may include a keyboard, remote control, or
mouse, among others. Through the input devices 70, a user
may adjust alarm settings and goal settings for the connected
patient monitors 10. A user also may manipulate the input
devices 70 to change other setup options for the patient moni-
tors 10 and to view information about the physiological data.
For example, a user may manipulate the touch screen 70 to
view trend data, alarm limits, goal limits, the goal threshold,
or current settings for a patient monitor 10 that is part of the
monitoring system 62.

[0038] Turning to FIG. 3, a simplified block diagram of a
portion of the patient monitor 10 is illustrated, in accordance
with certain embodiments. Specifically, certain components
of the sensor 22 and the monitor 10 are illustrated in FIG. 3.
The sensor 22 includes an emitter 72, a detector 74, and an
encoder 76. The emitter 72 includes two light sources 78 and
80, shown here as LEDs, that are capable of emitting different
wavelengths of light into the tissue of a patient 82 to measure
physiological parameters of the patient 82. As shown in FIG.
3, the light source 78 represents a red LED designed to emit
red light at a wavelength between about 600 nanometers (nm)
and about 700 nm, and the light source 80 represents an
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infrared (IR) LED designed to emit IR light at a wavelength
between about 800 nm and about 1000 nm. However, in other
embodiments, the light sources 78 and 80 may be designed to
emit light at other suitable wavelengths.

[0039] Although two light sources are shown in FIG. 3, in
other embodiments, any number of one or more light sources
can be included in the emitter 72. For example, in certain
embodiments, the emitter 72 may include three light sources:
a red light source designed to emit light red light at a wave-
length between about 620 nm and about 700 nm, a far red light
source designed to emit far red light at a wavelength between
about 690 nm and about 770 nm, and an infrared light source
designed to emit infrared light at a wavelength between about
860 nm and 940 nm. In these embodiments, different combi-
nations of light sources may be used to measure physiological
parameters depending on the current arterial oxygen satura-
tion value. For example, when blood perfused tissue has a
high arterial oxygen saturation value (e.g., greater than 84%),
the SpO, value may be more accurately calculated by
employing the red light source and the infrared light source.
On the other hand, when blood perfused tissue has a low
arterial oxygen saturation value (e.g., less than 75%), the
SpO, value may be more accurately calculated by employing
the far red light source and the infrared light source. When the
blood perfused tissue has an intermediate arterial oxygen
saturation value (e.g., between 75% and 84%), measurements
may be taken using the red and infrared light sources, the near
red and infrared light sources, or a combination of the red,
near red, and infrared light sources (e.g., readings from the
light sources may be averaged and/or weighted). In these
embodiments, the light sources that are used may be selected
based on a previously measured arterial oxygen saturation
value.

[0040] Itshould beunderstood that, as used herein, the term
“light” may refer to one or more of ultrasound, radio, micro-
wave, millimeter wave, infrared, visible, ultraviolet, gamma
ray or X-ray electromagnetic radiation, and may also include
any wavelength within the radio, microwave, infrared, vis-
ible, ultraviolet, or X-ray spectra, and that any suitable wave-
length of light may be appropriate for use with the present
disclosure. In operation, light enters the detector 74 after
passing through the tissue of the patient 82. The detector 74
may convert the light at a given intensity, which may be
directly related to the absorbance and/or reflectance of light in
the tissue of the patient 82, into an electrical signal. That is,
when more light at a certain wavelength is absorbed or
reflected, less light of that wavelength is typically received
from the tissue by the detector 74. For example, the detector
74 may include one or more photodiodes, or any other ele-
ment capable of converting light into either a current or volt-
age. After converting the received light to an electrical signal,
the detector 74 may send the signal to the monitor 10, where
physiological characteristics may be calculated based at least
in part on the absorption of light in the tissue of the patient 82.

[0041] The sensor 12 also includes the encoder 76, which
contains information about the sensor 12, such as the sensor
type (e.g., whether the sensor is intended for placement on a
forehead, digit, or other body part) and the wavelengths of
light emitted by the light sources 78 and 80. The sensor
information may allow the monitor 10 to select appropriate
algorithms and/or calibration coefficients for calculating the
physiological characteristics of the patient 82. According to
certain embodiments, the encoder 76 may include a memory
on which one or more of the following information may be
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stored for communication to the monitor 14: the type of the
sensor 22; the wavelengths of light emitted by the light
sources 78 and 80; and the proper calibration coefficients
and/or algorithms to be used for calculating the physiological
characteristics of the patient 82.

[0042] The sensor 12 further may include a memory 84,
such as an EEPROM, flash memory, or other suitable optical,
magnetic, or solid-state computer readable media, that stores
data related to the goal indicator 36A. For example, the
memory 84 may store data representing the goal limits 40, the
goal threshold 43 and/or the duration of the goal time frame,
as well as data indicating the excursions that have occurred
within the time frame. According to certain embodiments,
storage of goal indicator data within the sensor 22 may enable
the data to be retrieved and downloaded to different monitors
10 connected to the sensor 22. For example, when the patient
82 is moved between rooms, the goal indicator data may be
stored on the memory 84 and may be downloaded to the
patient monitor 10 in the new room upon conrection of the
sensor 22 to the new patient monitor 10. As shown in FIG. 2,
the memory 84 is separate from the encoder 76. However, in
other embodiments, the memory 84 may be integrated with
the encoder 76. Further, in yet other embodiments, the
memory 84 may be omitted and the goal indicator data may
not be stored on the sensor 22.

[0043] Signals from the encoder 76 can be transmitted to a
detector/decoder 86 in the monitor 10 where the data and
signals can be decoded. The detector/decoder 86 may decode
the signals from the encoder 76 and may provide the decoded
information to a processor 88. According to certain embodi-
ments, the decoded information may represent the type of the
sensor 22 and the wavelengths of light emitted by the light
sources 78 and 80. The processor 88 may then use the
decoded information to determine the proper method for cal-
culating the patient’s physiological characteristics. For
example, the processor may use the decoded information in
conjunction with algorithms or look-up tables to identify the
proper calibration coefficients and/or algorithms to be used
for calculating the patient’s physiological characteristics.
[0044] Signals from the detector 74 also may be transmitted
to the monitor 10 where the signals can be used to calculate
the patient’s physiological characteristics. The monitor 10
generally includes the one or more processors 88 connected
to an internal bus 90. The bus 90 is also connected to the input
components 16 and the display 18, as well as a read-only
memory (ROM) 56, a random access memory (RAM) 58, and
anonvolatile storage 96 (such as a magnetic or solid state hard
drive or memory, optical disk, or any other suitable optical,
magnetic, or solid-state computer readable media) that stores
longer-term data.

[0045] A time processing unit (TPU) 98 may provide tim-
ing control signals to a light drive circuitry 100, which con-
trols when the emitter 72 is illuminated and the multiplexed
timing for the light sources 78 and 80. The TPU 98 also may
control the gating-in of signals from detector 74 through a
switching circuit 102. These signals may be sampled at the
proper time, depending upon which light source 78 or 80 is
illuminated. The received signal from the detector 74 may be
passed through an amplifier 104, a low pass filter 106, and an
analog-to-digital converter 108 for amplifying, filtering, and
digitizing the electrical signals the from the sensor 22. The
digital data may then be stored in a queued serial module
(QSM) 110 for later downloading to the RAM 94 as the QSM
110 fills up. In certain embodiments, there may be multiple
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separate parallel paths having the amplifier 104, the filter 106,
and the A/D converter 108 for multiple light wavelengths or
spectra received.

[0046] The processor 88 may use the digital data, as well as
other signals from the detector 74 to calculate and/or deter-
mine physiological characteristics, such as oxygen satura-
tion, pulse rate, and total hemoglobin, among others. For
example, the processor 88 may use various encoded instruc-
tions, algorithms, and/or lookup tables that may be stored in
the ROM 92, as well as in the nonvolatile storage 96, to
calculate the physiological characteristics based at least in
part upon the signals that correspond to the light received by
the detector 74. According to certain embodiments, code
encoding executable algorithms may be stored in the ROM 92
or the nonvolatile storage 96 and accessed and operated
according to processor instructions. The calculated physi-
ological characteristic may then be displayed on the display
18 for a caregiver to monitor or review. The processor 88 also
may access and execute coded instructions for determining
the goal value 42 and for displaying the goal indicator 36A.
According to certain embodiments, one or more algorithms
and/or lookup tables may be stored in the ROM 92 or the
nonvolatile storage 96 and employed by the processor 88 to
calculate the goal value 42 and to determine whether alarm
conditions related to the goal value 42 have occurred.
[0047] FIG. 4 is a graph 112 depicting a representative
waveform 114 showing a patient’s SpO, readings, plotted on
the y-axis 116, over time, plotted on the x-axis 118. Accord-
ing to certain embodiments, the representative waveform 114
may be employed to calculate the value 42 that is displayed as
part of the goal indicator 36A to indicate the percentage of
time that oxygen saturation was within the goal limits 40 over
a goaltime frame 136. According to certain embodiments, the
goal time frame 136 may be a rolling period, such as a 24-hour
or 12-hour rolling period, among others. However, in other
embodiments, the goal time frame 136 may be a set period,
such as a 12-hour or 24-hour period starting at a specific time
of day. Further, in certain embodiments, the length of the goal
time frame 136 may be adjusted by a user through a user
interface of the patient monitor 10.

[0048] The waveform 114 includes three desaturation
events 120, 122, and 124 where the oxygen saturation was
below the lower goal limit 40. Further, the waveform 114
includes one oversaturation event 126 where the oxygen satu-
ration was above the upper goal limit 40. Each of the events
120, 122, 124, and 126 has a corresponding time period 128,
130, 132, and 134 that indicates the length of the respective
event 120, 122, 124, or 126. Accordingly, the total time that
the oxygen saturation was outside of the goal limits 40 may be
calculated by summing the time periods 128, 130, 132, and
134. The total time of the events 120, 122, 124, and 126 can
then be subtracted from the goal time frame 136 to determine
the total time that the oxygen saturation was within the goal
limits 40. Finally, the total time that the oxygen saturation was
within the goal limits 40 can be divided by the goal time frame
136 to determine the value 42, which indicates the percentage
of time that the oxygen saturation was within the goal limits
40.

[0049] FIG. 5 depicts an embodiment of a method 138 for
determining parameters for the goal indicator. The method
128 may begin by determining (block 140) the goal limits. For
example, the processor 88 may retrieve the goal limits from
the ROM 92 or from the nonvolatile storage 96. Further, in
certain embodiments, the goal limits may be retrieved from
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the memory 84 included in the sensor 22. As noted above with
respect to FIG. 1, the goal limits may be input through a user
interface of the patient monitor 10 for storage within the ROM
92, the nonvolatile storage 96, and/or the memory 84. Further,
in certain embodiments, default goal limits may be pro-
grammed into the ROM 92, the nonvolatile storage 96, and/or
the memory 84 by the manufacturer. The processor 88 also
may determine (block 142) the goal time frame. For example,
the processor 88 may retrieve the goal time frame from the
ROM 92, the nonvolatile storage 96, and/or the memory 84.
The goal time frame also may be input through a user inter-
face of the patient monitor 10 for storage within the ROM 92,
the nonvolatile storage 96, and/or the memory 84. Further, in
certain embodiments, a default goal time frame may be pro-
grammed into the ROM 92, the nonvolatile storage 96, and/or
the memory 84 by the manufacturer.

[0050] The processor 88 may then identify (block 144)
excursion events where the physiological parameter is out-
side of the goal limits. In general, the processor 88 may
execute encoded instructions to evaluate the physiological
data obtained within the goal time frame to identify events
where the data is above and/or below the goal limits. For
example, as shown in FIG. 4, the processor 88 may employ
one or more algorithms and/or lookup tables stored in the
ROM 92 or the nonvolatile storage 96 to compare the SpO,
data to the goal limits 40 and identify the events 120, 122,
124, and 126. The processor 88 also may determine the length
of each excursion event and may determine whether each
excursion event is above or below the goal limits.

[0051] After identifying (block 144) the excursion events,
the processor 88 may calculate (block 146) the percentage of
time that the physiological parameter was within the goal
limits. For example, the processor 88 may subtract the total
duration of the excursion events from the goal time frame to
determine the total amount of time that the physiological
parameter was within the goal limits. The processor 88 may
then divide the total amount of time within goal by the goal
time frame to determine the percentage of time that the
parameter was within the goal limits. According to certain
embodiments, the processor 80 may execute encoded instruc-
tions stored within the ROM 92 or the nonvolatile storage 96
to calculate the percentage of time that the physiological
parameter was within the goal limits.

[0052] The patient monitor 10 may then display (block
148) the percentage on the display 18. For example, as shown
in FIG. 1, the value 42 may be shown within the goal indicator
36A to indicate the percentage of time that the physiological
parameter was within the goal limits. The patient monitor 10
also may update other aspects of the goal indicator 36 A. For
example, the processor 88 may determine whether the major-
ity of excursion events were above the goal limits or below the
goal limits. For example, the processor 88 may employ one or
more algorithms or lookup tables to determine whether the
number of excursion events that are above the goal limits is
greater than the number of excursion events that are below the
goal limits. In another example, the processor 88 may deter-
mine whether the total time of the excursion events that are
above the goal limits is greater than the total time of the
excursion events that are below the goal limits. If the majority
of excursion events were above the goal limits, the patient
monitor may display one type of indicator, such as an up
arrow. On the other hand, if the majority of excursion events
were below the goal limits, the patient monitor may display
another type of indicator, such as a down arrow. In another
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example, the patient monitor 10 may change the color of the
value 42 based on whether the majority of excursion events
were above the goal limits or below the goal limits.

[0053] The processor 88 also may determine (block 150)
whether any alarms should be produced based on the percent-
age indicated by the value 42. For example, as shown in FIG.
1, the processor 88 may compare the value 42 to the goal
threshold 43, which may be stored in the ROM 92, the non-
volatile storage 96, and/or within the memory 84. If the value
42 is below the goal threshold 43, the processor 88 may
instruct the monitor 10 to produce an alarm. For example, the
monitor 10 may flash the value 42 or may change the color of
the value 42. In another example, the monitor 10 may change
the color of a graphic, such as goal posts, included within the
goal indicator. In yet another example, the monitor 10 may
emit an audible alarm through the speaker 60. Further, in yet
other embodiments, the monitor 10 may transmit an alarm
message to the pager 68 and/or to the central station 64.

[0054] After determining (block 150) whether alarms
should be produced, the processor 88 may again identify
(block 144) excursion events. For example, the processor 88
may evaluate the physiological data that has been received
since the last update to the goal indicator to determine
whether there are new excursion events. The method 138 may
be repeated continuously or at set intervals to update the
display of the goal indicator as new physiological data is
received.

[0055] FIGS. 6 and 7 depict alternate embodiments of goal
indicators 36B and 36C that may be shown on the display 18.
As shown in FIG. 6, the goal indicator 36B includes the value
42, which is shown within a football field graphic. The goal
limits 40 are displayed along the bottom of the graphic. In this
embodiment, the lower goal limit is displayed along with a
dash indicating that there is no upper goal limit. However, in
other embodiments, both upper and lower goal limits may be
displayed below the bar graph. Further, in other embodi-
ments, the graphics and/or the relative positions of the values
42 and goal limits 40 may vary. For example, in certain
embodiments, the graphic may include the goal posts shown
in FIG. 1, or another graphic such as, a bar graph, pie chart, or
scoreboard, among others. Further, in certain embodiments,
the goal indicators 36B and 36C may include excursion indi-
cators 45 and/or may display the goal threshold 43.

[0056] FIG. 7 depicts an embodiment of a goal indicator
36C thatincludes a bar graph with three regions 151, 152, and
153, that may be used to indicate the percentage of time that
the physiological parameter, shown here as oxygen satura-
tion, is within the goal limits 40. In particular, each region
151, 152, and 153 may correspond to a different range of
percentages. For example, the region 151 may be filled when
the oxygen saturation has been within the goal limits 40 for 0
to 50% of the time; region 152 may be filled when the oxygen
saturation has been within the goal limits 40 for 51 to 79% of
the time; and region 153 may be filled when the oxygen
saturation has been within the goal limits 40 for 80to 100% of
the time. However, in other embodiments, the percentages
corresponding to the regions 151, 152, and 153 may vary
and/or a different number of regions may be included within
the indicator 36C. Further, when one of the upper regions 152
or 153 is filled, the lower regions 152 and/or 151 also may be
filled. For example, as shown in FIG. 7, the regions 151 and
152 are filled, indicating that the oxygen saturation has been
within the goal limits 40 between 50 and 79% of the time.
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[0057] According to certain embodiments, the region fill
color and/or pattern also may change depending on which
regions 151, 152, and/or 153 are filled. For example, when the
oxygen saturation has been within the goal limits 40 for 0 to
50% of the time, the region 151 may be filled with a red color.
When the oxygen saturation has been within the goal limits 40
for 51 to 79% of the time, the regions 151 and 152 may be
filled with a yellow color. Further, when the oxygen saturation
has been within the goal limits 40 for 80 to 100% of the time,
the regions 151, 152, and 153 may be filled with a green color.
Accordingly, the indicator 36C may use both fill level and
color to indicate the percentage of time that the physiological
parameter has been within the goal limits 40. As shown in
FIG. 7, the value 42, which indicates the percentage of time
that the physiological parameter is within the goal limits 40,
is not shown on the indicator 36C. However, in other embodi-
ments, the value 42 may be displayed adjacent to or within the
bar graph. Further, as shown in FIG. 7, the goal limits 40 are
displayed below the bar graph. However, in other embodi-
ments, the goal limits 40 may not be shown on the indicator
36C. Moreover, in other embodiments, the bar graph may be
replaced by another type of graphic, such as a pie chart,
among others.

[0058] As shown in FIGS. 6 and 7, the goal indicators also
may be displayed in conjunction with other types of indica-
tors, such as the SatSeconds™ indicator 34 and the blip bar
28. Further, in certain embodiments, the goal indicators may
be displayed in conjunction with a Saturation Pattern Detec-
tion (“SPD”) indicator 154 that facilitates alarm manage-
ment. In these embodiments, the patient monitor 10 also may
employ an OxiMax SPD™ alert by Nellcor™ to detect pat-
terns of desaturation that are indicative of repetitive reduc-
tions in airflow. For example, the OxiMax SPD™ alarm man-
agement feature may analyze oxygen satration trend data to
determine if ventilatory instability is present. The Saturation
Pattern Detection (“SPD”) indicator 154 may provide infor-
mation to a user related to the occurrence, frequency, and/or
magnitude of the patterns detected. As patterns are detected,
an index value may increase until the alarm threshold is
reached, resulting in an alarm. For example, the index value
may be a scoring index, such as a Saturation Pattern Detection
index (SPDi), which may represent the magnitude and vari-
ability of ventilator variations detected by patterns in the
oxygen saturation values. In certain embodiments, the SPDi
may be calculated using features such as the magnitude of the
SpO, pattern, the variability in the SpO, peaks, and the vari-
ability in the nadir. In these embodiments, the SPD indicator
154 may gradually fill as the SPDi index increases. When the
SPD indicator 154 is full, the tolerance setting may have been
reached or exceeded, and the patient monitor 10 may produce
an alarm. Moreovet, in certain embodiments, an intermediate
alarm may be triggered, for example, when the indicator 154
reaches a certain fill level, such as 10%, 25%, or 50%. The
SPD alarms may be separate from and independent of the
alarms for the goal indicators.

[0059] FIG. 8 depicts a representative screen 160 of the
patient monitor 10 that may include the goal indicator 36A.
Similar to the screen shown in FIG. 1, the screen 160 includes
the oxygen saturation 24, the pulse rate 26, and the alarm
limits 30 and 32. The screen 160 also includes the goal indi-
cator 36A, which shows the value 42 that indicates the per-
centage of time that oxygen saturation was within the goal
limits 40. As shown in FIG. 8, the value is currently 85%,
which is below the goal threshold of 90%, in this embodi-
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ment. Accordingly, in certain embodiments, the patient moni-
tor 10 may emit a visual and/or audible alarm. The goal
indicator 36 A also includes the excursion indicator 45, which
is shown here as an up arrow, indicating that the majority of
the excursion events have been above the upper goal limit.
[0060] Thescreen160 further includes a waveform 162 that
represents a patient’s SpO, values over time. According to
certain embodiments, the waveform 162 may be a real-time
trend of the patient’s SpO, values. A label 164 may be dis-
played near the waveform 162 to identify the time frame for
the trend, shown here as a rolling 24-hour period. According
to certain embodiments, the time frame shown by the label
164 also may correspond to the goal time frame used by the
patient monitor 10 to calculate the value 42 for the goal
indicator 36A. In these embodiments, the waveform 162 may
provide a real-time trend view of the data used by the patient
monitor 10 to calculate the value 42. Another label 166 also
may be displayed near the waveform 162 to identify the
physiological parameter that is shown by the trend.

[0061] Sections 172 are demarcated on the waveform 162
to indicate excursion events. As shown by the sections 172,
the majority of the excursion events have been above the
upper goal limit 40, and accordingly the excursion indicator
45 shows an up arrow. Further, in certain embodiments, the
sections 172 may have different colors or fill patterns depend-
ing on whether the sections 172 identify excursions that are
above or below the goal limits. For example, in certain
embodiments, the sections 172a and 172¢, which identify
excursions that are above the upper goal limit, may be one
color while the section 1726, which identifies an excursion
that is below the lower goal limit, may be another color.
[0062] While FIG. 8 depicts a screen 160 depicting a real-
time trend representing a patient’s SpQ, values for the most
recent time period, FIG. 9 depicts a screen 176 that shows a
historical trend that represents a patient’s SpQO, values for a
previous time period. For example, the screen 176 may be
used to show a trend of the patient’s SpO, values for the
previous day. As shown in FIG. 9, the goal indicators may be
employed to display the percentage of time that a physiologi-
cal parameter was within predetermined goal limits for a
selected previous period of time. The screen 176 includes a
waveform 178 that represents a historical trend of a patient’s
SpO, values over time. According to certain embodiments,
the trend may be accessed by selecting the “TREND” soft key
MB from the screen shown in FIG. 1. A label 164 may be
displayed near the waveform 162 to identify the time frame
for the trend, which also may correspond to the goal time
frame used to calculate the value 42. Another label 182 also
may be displayed near the waveform 178 to identify the
physiological parameter that is shown by the trend.

[0063] The screen 176 includes the goal indicator 36A,
which shows the value 42 that indicates the percentage of time
that the oxygen saturation was within the goal limits 40 over
the trend period. The value 42 may be calculated as described
abovewith respect to blocks 140-148 of F1G. 5, with the trend
period being used as the goal time frame. Further, in certain
embodiments, the screen 176 also includes cursors 184 and
186 that may be adjusted to change the time frame of the
trend. For example, in certain embodiments, the soft keys 54
and the arrow keys 48 shown in FIG. 1, may be employed to
move the cursors 184 and 186 to the right and left. After
movement of the cursors 184 and 186, the processor 88 may
determine the time frame corresponding to the updated trend,
for example, using one or more algorithms or lookup tables
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stored within the ROM 92 or the nonvolatile storage 60. The
label 180 may be updated to display the new time frame, and
the new time frame also may be employed by the processor 88
to calculate the value 42 shown in the graphical indicator
36A. Accordingly, as the cursors 184 and 186 are moved, the
method 138 (FIG. 5) may be performed to display an updated
value 42 that shows the percentage of time that the physi-
ological parameters were within the goal limits for the time
frame corresponding to the trend.

[0064] FIG. 10 depicts a screen 188 of the patient monitor
that may be employed to adjust parameters of the goal indi-
cator. According to certain embodiments, a user may navigate
to the screen 188 by selecting the “LIMITS” soft key 54A
from the screen shown in FIG. 1. The screen 188 includes a
label 190 that identifies the type of limits (e.g., neonatal or
adult) shown on the screen 188. The screen 188 also includes
column headers 192 that specify the parameter (e.g., SpO2
alarm limits, pulse rate alarm limits, goal limits, and goal
alarm levels) and row headers 194 that specify the type of
limit (e.g., upper limit or lower limit). The current settings
196 are shown on the screen 188 in the corresponding row and
column headings 194 and 192. For example, as shown on the
screen 188, the current goal limits are 88% and 95%, while
the goal threshold is set to 90%. The screen 188 also includes
settings 198 and 200 for enabling and disabling theuse of goal
indicators and the goal indicator alarm, respectively. For
example, a user may toggle the setting 198 between the on and
off position to enable and disable the use and display of goal
indicators. In another example, a user may toggle the setting
200 between the on and off position to enable and disable one
or more alarms based on the value 42 that shows the percent-
age of time that the physiological parameters were within the
goal limits.

[0065] The settings 196, 198, and 200 may be adjusted
through the user interface of the patient monitor 10, for
example, using the soft keys 54 and the arrow keys 48. Fur-
ther, in other embodiments, the screen 188 may be shown on
the central station 64, and input devices for the central station,
such as the touch screen 70, may be employed to adjust the
settings 196. The processor 88 may then store the adjusted
settings 196, 198, and 200 within the ROM 92, the nonvolatile
storage 96, and/or the memory 84 for use during operation of
the monitor 10.

[0066] FIG. 11 depicts another embodiment of a goal indi-
cator 36D that may be shown on the display 18. The goal
indicator 36D is generally similar to the goal indicators 36A,
36B, and 36C described above with respect to FIGS. 1to 10,
and includes the value 42, and the goal limits 40. However,
rather than being based on the physiological parameter of
oxygen saturation, the goal indicator 36D is based on the
physiological parameter of pulse rate. The goal indicator 36D
includes an indicator 204, shown here as a heart graphic, that
identifies pulse rate as the physiological parameter. However,
in other embodiments, other types of indicators, labels, and/or
graphics may be included in the goal indicator to identify the
corresponding physiological parameter. Further, in certain
embodiments, the goal indicator 36D may include an excur-
sion indicator 45 and/or may display the goal threshold 43.
[0067] As may be appreciated, the goal indicators
described herein with respect to FIGS. 1 to 11 may be
employed for any suitable type of physiological parameter,
such as oxygen saturation, pulse rate, blood pressure, tem-
perature, or vital capacity, among others. Further, any com-
bination of the indicators, trends, labels, alarms, and the like
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may be employed. Moreover, the relative sizes, shapes,
geometries, layouts, and locations of the goal indicators may
vary. For example, in certain embodiments, the graphical
indicators may include other types of graphics such as pie
charts or scoreboards, among others.

What is claimed is:

1. A patient monitor, comprising:

amedical device interface suitable for operable connection
10 a sensor;

a display configured to display patient physiological data
based on input received from the sensor and configured
to display a goal indicator indicative of a percentage of
time that the physiological data was within predeter-
mined goal limits during a goal time frame; and

a processor configured to analyze the patient physiological
data to determine the percentage of time that the patient
physiological data was within the predetermined goal
limits over the goal time frame, to compare the percent-
ageoftimeto a goal threshold for a minimum percentage
of time that the physiological data was within the pre-
determined goal limits during the goal time frame, to
trigger a goal alarm based on the comparison if the
percentage of time is below the goal threshold, and to
cause the display to display the patient physiological
data and the goal indicator.

2. The patient monitor of claim 1, wherein the patient

physiological data comprises SpQO, data or pulse rate data.

3. The patient monitor of claim 1, wherein the goal indica-
tor comprises a graphical symbol representing which physi-
ological parameter is analyzed over the goal time frame.

4. The patient monitor of claim 3, wherein the physiologi-
cal parameter comprises a pulse rate, and wherein the graphi-
cal symbol comprises a heart symbol.

5. The patient monitor of claim 1, wherein the goal indica-
tor comprises a fill level representing the percentage of time
that the physiological data was within the predetermined goal
limits.

6. The patient monitor of claim 1, wherein the goal indica-
tor comprises a numerical value that indicates the percentage
of time that the physiological data was within the predeter-
mined goal limits during the goal time frame.

7. The patient monitor of claim 1, wherein the processor is
configured to analyze the patient physiological data to iden-
tify excursion events where the patient physiological data is
outside of the predetermined goal limits and to determine the
percentage of time that the physiological data was within
predetermined goal limits during the goal time frame based at
least in part upon a summation of a duration for each identi-
fied excursion event.

8. The patient monitor of claim 7, wherein the processor is
configured to determine whether the majority of the excur-
sion events are above or below the predetermined goal limits,
and wherein the goal indicator comprises a non-numerical
graphical indicator that indicates whether the majority of the
excursion events during the goal time frame were above or
below the predetermined goal limits.

9. A patient monitor, comprising:

amedical device interface suitable for operable connection
to a sensor;

a display configured to display a physiological parameter
based on input received from the sensor and configured
to display a goal indicator indicative of a percentage of
time that the physiological parameter was within prede-
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termined goal limits during a goal time frame, wherein

the goal indicator comprises a bar graph comprising:

a first region corresponding to percentages of time
between a first percentage and a second percentage:

a second region corresponding to percentages of time
between the second percentage and a third percent-
age; and

a third region corresponding to percentages of time
between the third percentage and a fourth percentage;
and

a processor configured to:

analyze the physiological parameter to determine the
percentage of time that the physiological parameter
was within the predetermined goal limits during the
goal time frame;

cause the display to display the physiological parameter
and the goal indicator;

determine whether the percentage of time corresponds
to the first region, the second region, or the third
region; and

cause the display to fill at least one of the first region, the
second region, or the third region based the determi-
nation.

10. The patient monitor of claim 9, wherein the processor is
configured to cause the display to fill the first region with a
first color based on a determination that the percentage of
time corresponds to the first region.

11. The patient monitor of claim 10, wherein the processor
is configured to cause the display to fill the first region and the
second region with a second color based on a determination
that the percentage of time corresponds to the second region.

12. The patient monitor of claim 9, wherein the second
percentage is greater than the first percentage, the third per-
centage is greater than the second percentage, and the fourth
percentage is greater than the third percentage.

13. The patient monitor of claim 9, wherein the physiologi-
cal parameter comprises oxygen saturation.

14. The patient monitor of claim 9, wherein the predeter-
mined goal limits comprise an upper limit, or a lower limit, or
a combination thereof.

15. The patient monitor of claim 9, wherein the processor is
configured to compare the percentage of time to a goal thresh-
old for a minimum percentage of time that the physiological
parameter was within the predetermined goal limits during
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the goal time frame and to trigger a goal alarm based on the
comparison if the percentage of time is below the goal thresh-
old.
16. A method, comprising:
determining, via a patient monitor, a physiological param-
eter based on data received from a physiological sensor;

comparing, via the patient monitor, the physiological
parameter to one or more goal limits to identify excur-
sion events where the physiological parameter is outside
of the one or more goal limits;
calculating, via the patient monitor, based on the excursion
events and a goal time frame, a percentage of time that
the physiological parameter was within the goal limits;

providing, via the patient monitor, a goal alarm indication
based at least in part on a determination that the percent-
age of time that the physiological parameter was within
the goal limits over the goal time frame is less than a goal
threshold; and

displaying the percentage of time on a patient monitor.

17. The method of claim 16, comprising:

comparing, via the patient monitor, the physiological

parameter to one or more alarm limits; and

providing, via the patient monitor, an alarm indication

based at least in part on a determination that the physi-
ological parameter violates at least one of the one or
more alarm limits;

wherein the goal alarm indication is provided indepen-

dently of the alarm indication.

18. The method of claim 17, wherein the one or more goal
limits comprise a lower goal limit and an upper goal limit and
the one or more alarm limits comprise a lower alarm limit and
an upper alarm limit, and wherein the lower goal limit is
greater than the lower alarm limit and the upper goal limit is
less than the upper alarm limit.

19. The method of claim 16, wherein comparing the physi-
ological parameter to one or more goal limits comprises
determining whether the physiological parameter is greater
than an upper goal limit and determining whether the physi-
ological parameter is less than a lower goal limit.

20. The method of claim 16, comprising displaying a
graphical indicator indicative of the percentage of time on the
patient monitor.



TRBR(F) ERERERNEFENRSE

K (BE)S US20150005598A1 K (nE)R
RiES US14/490282 RiEHR
FRIFE(FRR)AE) FAEBRERAF

B (% FIAR) A (1) COVIDIEN LP

HAT R E (TR AGE)

COVIDIEN LP

patsnap

2015-01-01

2014-09-18

A61B5/7275 A61B5/14551 A61B5/746 A61B5/7282 A61B5/742 A61B5/024 A61B5/02455 A61B5/1455

[#RI &8 A MUIR RANDALL E

KREBA MUIR, RANDALL, E.

IPCHE& A61B5/024 A61B5/00 A61B5/1455
CPCH¥%k=

SNEBEEE Espacenet USPTO

HEF)

RATFHREGS KRBT N E R BRERENEFELNR , ZEFE

Tea TR BERNE BMERFAIUEREREBNRNELEN
REL, ATEPERZHITAENEEESERRAENER M. B
BREXRES , BARERAFANEREREESRAETIE B ARR BN
NEESLNSE, BEEARECATUNGSERFRE , AEIRKEESRE
BIHEERERFNS K, Fl0 B ARERFIH/ B ARed A El

4 SBA 42 /40 % [

és HSP02
‘ \L‘JI‘B }93
10043,430 = 8P 1



https://share-analytics.zhihuiya.com/view/f9c519fd-0c27-4d5e-9729-fcdb72fc7411
https://worldwide.espacenet.com/patent/search/family/046582060/publication/US2015005598A1?q=US2015005598A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150005598%22.PGNR.&OS=DN/20150005598&RS=DN/20150005598

