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ABSTRACT

Methods and devices useful for monitoring a patient and for monitoring and displaying
the value of a physiological parameter are disclosed. In one embodiment, a user interface for a
medical monitoring device is provided. The user interface can have a monitoring screen with a
current value screen and a trend screen. The current value screen can displaying a graphical
representation of a value of a physiological parameter over time, e.g., over a current time period,
and the trend screen can display a graphical representation of a mean value of the physiological
parameter over time, €.g., over a historical time period. The time periods can be adjustable. In
some embodiments, an out-of-limit condition for the physiological parameter can be indicated
with shading. For example, the current value screen can display shading between a trendline
representing the value of the physiological parameter and a threshold line, which sets the alarm
threshold. The historical value screen can display shading between a trendline representing the
value of the physiological parameter and another threshold line. In yet other embodiments, the
user interface can provide an event marking screen. The event marking screen can provide the
ability to mark events, e.g., delivery of a drug to the patient, adjustment of a sensor, and so on,
on a historical trend screen that displays a value of the physiological parameter over time. Such
event marking can enable a caregiver to correlate events to a change in a patient’s condition as

manifested by the physiological parameter.
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MEDICAL MONITOR USER INTERFACE

FIELD

[0001] The present invention generally relates to methods and devices for monitoring a patient

and for monitoring and displaying the value of a physiological parameter.
BACKGROUND

[0002] Patient monitoring can take a variety of forms and can gather a wide variety of
physiological data. The display of such data, including what is displayed and how it is

displayed, can affect the ability of caregivers such as doctors and nurses to interpret and act on it.
For example, intercranial pressure is a standard monitoring modality for traumatic brain injury
patients. Medical guidelines may prescribe threshold values for intercranial pressure. The
guidelines of the Brain Trauma Foundation, for example, indicate that clinical action should be
taken to reduce inter-cranial pressure if it exceeds 20-25 mmHg. However, numerous factors can
cause transient changes to intercranial pressure, including patient physiology, monitoring system

noise, and actions taken by a caregiver.

[0003] To monitor a patient, caregivers use monitoring devices such as the Codman ICP
Express, which is shown in FIG. 1. As shown, it has a display of intercranial pressure and a
display of systolic and diastolic values for the intercranial pressure, as well as an alarm. A
caregiver can look at the display to ascertain the intercranial pressure. Caregivers also use

charts, e.g., a caregiver can manually record an event in a chart associated with a patient.

[0004] Improved methods and devices for display of intercranial pressure would allow for a
more complete picture of a patient’s condition, e.g., to assist in clinical decisionmaking.
Moreover, such considerations are applicable not just to intercranial pressure, but to a wide
variety of patient monitoring modalities involving other physiological parameters. Accordingly,
there is a need for improved devices and methods for monitoring a patient and for monitoring

and displaying the value of a physiological parameter.



SUMMARY

[0005] In one embodiment, a user interface for a medical monitoring device is provided. The
user interface can include a current value screen for displaying a graphical representation of a
value of a physiological parameter (e.g., intercranial pressure or other parameter measured from
a patient) over a first time period. The user interface can also include a trend screen for
displaying a graphical representation of a mean value of the physiological parameter over a
second time period. The current value screen and the trend screen can each be displayed on a
monitoring screen. The graphical representation drawn displayed on the current value screen
and/or the trend screen can be a trendline. In some embodiments, the current value screen can be
adapted to indicate an out-of-limit condition for those times when the value of the physiological
parameter exceeds a predetermined threshold by shading a region below the trendline, and/or the
trend screen can be adapted to indicate an out-of-limit condition for those times when the mean
value of the physiological parameter exceeds a predetermined threshold by shading a region below

the trendline.

[0006] In some embodiments, the user interface can include an input device. The input device,
for example, can receive to select a length of the aforementioned second time period. The user
interface can also include processing circuitry for comparing a value of the physiological
parameter to a threshold value to detect an out-of-limit condition, and for sending signals to the
monitoring screen to display the trend screen only when the processing circuitry detects the out-
of-limit condition. Further, the user interface can include an event marker disposed on the
graphical representation displayed on the trend screen. The event marker can be automatically
disposed at a point corresponding to a time at which a medically-related event occurred, the time

falling within the aforementioned second time period.

[0007] Another exemplary user interface for medical monitoring device can include a trend
screen for displaying a graphical representation of a value of a physiological parameter (e.g.,
intercranial pressure or other parameter measured from a patient) over a time period. The user
interface can also include an event marker disposed on the graphical representation at a point
corresponding to a time at which a medically-related event occurred, the time falling within the

time period. The event marker can be an event line or an event icon and can be associated with a
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start or an end of an out-of-limit or alarm condition. In some embodiments, the user interface
can include processing circuitry that can calculate a mean value of the physiological parameter,
and the graphical representation displayed on the trend screen can be a graphical representation
of the mean value of the physiological parameter over the time period. The user interface can
also include a monitoring screen configured to display the trend screen and a current value

screen.

[0008] A number of further variations and additional features are possible. For example, the
user interface can include processing circuitry to calculate a mean value of the physiological
parameter, and the trend screen can be adapted to display a graphical representation of the mean
value of the physiological parameter for the time period. The user interface can include a
pointing device that is configured to allow the user to select an event marker. A marked event

information screen can be provided for displaying information about the selected event marker.

[0009] In other aspects, methods for monitoring a physiological parameter are provided. In one
embodiment, an exemplary method includes receiving data representing the value of a
physiological parameter (e.g., intercranial pressure or other parameter measured from a patient)
over time. The method can further include 'displaying, on a monitoring screen, a current value
screen and a trend screen and drawing, on the current value screen, a graphical representation
(e.g., a trendline) of a value of the physiological parameter over a first time period. The method
can further include determining a mean value of the physiological parameter over time, and
drawing, on the trend screen, a graphical representation (e.g., a trendline) of the mean value of

the physiclogical parameter over a second time period.

[0010] The method can also provide an indication of an out-of-limit condition. For example, the
method can include comparing a value of the physiological parameter to a threshold value to
detect an out-of-limit condition. The out-of-limit condition can occur when the current value
exceeds the threshold value. In some embodiments, the trend screen can be displayed only when
the out-of-limit condition is detected. In other embodiments, the method can include shading a
region on the trend screen between the trendline and a threshold line (which can correspond to a
predetermined threshold) to indicate that the mean value of the physiological parameter is an out-

of-limit condition. The method can also include shading a region on the current value screen
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between the trendline and a threshold line (which can correspond to a predetermined threshold)

to indicate that the value of the physiological parameter is an out-of-limit condition.

[0011] A wide variety of further variations are possible. The method can include redrawing the
trend screen in response to user input to change the length of the second time period, and/or
marking (e.g., on the trend screen) the graphical representation of the mean value of the
physiclogical parameter with an event marker. The event marker can be disposed at a point
corresponding to a time at which a medically-related event occurred, the time falling within the

second time period.

[0012] Another exemplary method for monitoring a physiological parameter can include
recelving data representing the value of a physiological parameter (c.g., intercranial pressure or
other parameter measured from a patient) over time. The method can further include drawing,
on a trend screen, a graphical representation (e.g., a trendline) of the value of the physiological
parameter over a time period, and marking the graphical representation with an event marker.
The event marker can be disposed at a point corresponding to a time (e.g., within the time
period) at which a medically-related event occurred. In some embodiments, the event marker
can include an event icon that is associated with a point on the graphical representation or
trendline. For example, the event marker can be associated with a start or an end of an out-of-
limit condition. In other embodiments, the method can include receiving input from a user to
select a type of event for marking, and marking the graphical representation with an event
marker. The event marker can be associated with the type of event sclected by the user. The
method can further include receiving input from a user to select the event marker and displaying
information about the event associated with the selected event marker. The information can

include, for example, the time at which the medically-related event occurred.

[0013] A wide variety of further variations are possible. For example, the method can also
include drawing, on a current value screen, a graphical representation of a value of the
physiological parameter over a second time period.  Further, a mean value of the physiological
parameter over time can be determined, and a graphical representation (e.g., a trendline) of the

mean value of the physiological parameter over the time period can be drawn on the trend
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screen. The current value screen and the aforementioned trend screen can each be drawn on part

of a monitoring screen.
BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The invention will be more fully understood from the following detailed description

taken in conjunction with the accompanying drawings, in which:
[0015] FIG. 1 is a view of a prior art monitor;

[0016] FIG. 2 is a view of an exemplary user interface for a medical monitoring device having a
monitoring screen that displays a graphical representation of a current value screen and a trend

screen;

[0017] FIG. 3 is a view of the user interface shown in FIG. 2 in which the current value screen
and the trend screen display graphical representation of a physiological parameter in an out-of-

limit condition;

[0018] FIG. 4 is a view of the user interface shown in FIG. 2 in which the current value screen
and the trend screen display graphical representations of a physiological parameter in an out-of-

limit condition that continues over a time period;

[0019] FIG. 5 is a view of a historical trend screen for the user interface shown in FIG. 2 which
displays a graphical representation a value of a physiological parameter over time and event

markers disposed on the graphical representation;

[0020] FIG. 6 is a view of an event marking information screen for the user interface shown in

FIG. 1 which displays information about a selected marked event;

[0021] FIG. 7 1s a view of an event marking screen for the user interface shown in FIG. 2 for

receiving user input to mark events; and

[0022] FIG. 8 schematically depicts an exemplary device for realizing the user interface shown

in FIG. 1.
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DETAILED DESCRIPTION

[0023] Certain exemplary embodiments will now be described to provide an overall
understanding of the principles of the structure, function, manufacture, and use of the devices
and methods disclosed herein. One or more examples of these embodiments are illustrated in the
accompanying drawings. Those skilled in the art will understand that the devices and methods
specifically described herein and illustrated in the accompanying drawings are non-limiting
exemplary embodiments and that the scope of the present invention is defined solely by the
claims. The features illustrated or described in connection with one exemplary embodiment may
be combined with the features of other embodiments. Such modifications and variations are

intended to be included within the scope of the present disclosure.

[0024] The present application discloses methods and devices useful for monitoring a patient and
for displaying and monitoring a physiological parameter. While in many cases the description
uses intercranial pressure as an exemplary physiological parameter, this is by way of illustration
only. The methods and devices described herein can be applied to virtually any monitoring

modality and/or physiological parameter.

[0025] FIG. 2 shows one exemplary embodiment of a user interface for a medical device which
has a monitoring screen 200 which displays a current value screen 202 and a trend screen 204,
In this example, the current value screen 202 and the trend screen 204 display intercranial
pressure, €.g., in units of mmHG, but as previously mentioned, any other physiological
parameter can be displayed in appropriate units. The current value screen 202 can display the
value of the physiological parameter over a current time period, e.g., about the prior five to ten
seconds, or the last few heartbeats of the patient. The current time period can also be a single
heartbeat. The displayed values can be based on data received by the monitoring device by any
method known in the art, e.g., via a Codman Microsensor ICP Transducer. As shown, the value
of a physiological parameter (e.g., intercranial pressure) is represented graphically by a trendline
206, however virtually any graphical representation can be used, such as a bar graph or a plot of
discrete data points, or other pictorial display. The length of the current time period can be
adjustable. In some embodiments, to receive user input of this nature the medical monitoring

device can include or couple to an input device, such as touchscreen, keypad, touchpad, pointing
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device, mouse, button, knob, dial and so on. For example, the medical monitoring device can
include a touchscreen to allow the time period to be adjusted when a user presses the trend

screen itself or activates a menu or soft button displayed on the monitoring screen. Adjustment
of the timescale can allow for various clinical protocols, as such protocols can require tracking of
a parameter over different time periods. The vertical scale of the current value screen can also be

adjustable in a like manner.

[0026] The trend screen 204, which is shown below the current value screen 202 in FIG. 2, can
display the value of a physiological parameter over another time period 210. Typcially, the time
period can be longer than the current time period, e.g., 15 minutes in this example, although
virtually any time period can be used. In other embodiments, the time period 210 can be hours,
days, or longer, and can be adjustable as described above with respect to the current value screen
202. In many embodiments, the time period 210 can be adapted to the requirements of the
particular monitoring protocol of interest, e.g., the time period can correspond to a time period
pertinent to intercranial pressure monitoring and thereby allow a caregiver to review this time
period. As shown in FIG. 2, the trend screen 204 displays a mean value 212 of the physiological
parameter, e.g., the mean value of the physiological parameter calculated over a sample period
such as every 2-3 seconds, (although the mean value can be calculated over any sample period).
Moreover, the trend screen can display a trendline 212 or other graphical representation of the
mean value, e.g., bar graph, plotted points, as was previously described with respect the current
value screen 202. Alternatively, the trend screen 204 can display the values of another statistic

based on the physiological parameter, e.g., median value, normalized value, and so on.

[0027] The monitoring screen 200 can have a wide variety of other features and display a wide
variety of other data. For example, as shown in FIG. 2, the monitoring screen 200 can have a
textual display 214 for indicating the current average value of the physiological parameter, ¢.g.,
the current average intercranial pressure. The monitoring screen 200 can also display values for
other physiological parameters so as to allow a more complete picture of a patient’s condition.
As shown, the monitoring screen includes a textual display 216 for cerebral perfusion pressure
CPP (e.g., mean arterial pressure MAP minus intercranial pressure ICP in FIG. 2), 4 textual
display 218 for temperature (e.g., displayed in degrees Celsius in FIG. 2), and a textual display

220 for oxygen saturation pO, (which can be obtained for example via a pulse oximeter coupled



CA 02635854 2008-06-25

to the medical monitoring device). The monitoring screen 200 can display virtually any other
physiological parameter susceptible to monitoring, and/or other monitoring screens can be
included to accommodate such displays. Out-of-limit or alarm thresholds can be displayed near
the textual displays 214-220 (for example, FIG. 2 shows a set of alarm thresholds 222 in which
the lower out-of-limit threshold for CPP is 60 and the upper threshold is 80). In some
embodiments, such parameters be accompanied by their own current value screen and/or
historical value screen. The monitoring screen 200 can also include one or more controls along
its top. For example, a menu button 224 can provide access to a menu for changing system
configuration and/or activating other features of the medical monitoring device, as well as
changing preferences such as timescale settings for the current value screen 202 or trend screen
204. A trend button 226 can activate a historical trend screen which can show the value of a
parameter over time, as will be described in more detail below. An event marking button 228
can provide access to an event marking screen screen for inputting marked events on a historical
trend screen (or the trend screen 204 on the monitoring screen 200), as will be discussed in more
detail below. A pause button 230 can provide the ability to temporarily pause or freeze the
display, which can be advantagcous for training purposes or to examine a particular aspect of the
display in more detail. A print button 232 can provide the ability to print the monitoring screen
200 or portions thereof, e.g., an attached printer or a printer integrated into the medical
monitoring device. The monitoring screen 200 can also display status indicators. For example,
in FIG. 2, a power indicator 234 displays the current charge of a battery in the monitoring device

and whether the device is connected to external electrical power.

[0028] The relative size and location of the screens depicted in FIG. 2 are exemplary in nature,
and one skilled in the art will understand that any of the screens can have virtually any size and
virtually any location. In some embodiments, it can be advantageous to size the trend screen 204
such that it is larger than the current value screen 202, or to display the trend screen 204 alone
(such as in a mode for reviewing patient history or trends). The user interface can also display

the current value screen 202 alone (such as in a mode for monitoring the current value only).

[0029] FIG. 3 shows the user interface when the medical monitoring device detects an out-of-
limit or alarm condition, for example, when a monitored physiological parameter exceeds a

threshold value stored in the medical monitoring device. An out-of-limit condition can be
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displayed in a wide variety of ways, but in FIG. 3 shows several different visual alarm indicators.
For example, the current value screen 202 can display shading 300 between the trendline 206 and
a threshold line 302 to indicate that physiological parameter is above the threshold. The shading
300 can also highlight the magnitude by which the value of the physiological parameter exceeds
the threshold line 302, e.g., the shading on the current value screen 202 can provide a visual
indication of how the last few heartbeats compare to the a threshold 302, The shading 300 can
be any color, and can be solid, patterned, flashing, and so on. The trend screen 204 can also
display shading 304 between the trendline and a threshold line 306, which can be a set by a user
or a predetermined level. With respect to the trend screen 204, the shading can indicate the
length of time during which the physiological parameter has been above the threshold 306, as
well as highlight the magnitude by which the value of the physiological parameter has exceeded
the threshold 306 during that time. For example, FIG. 3 shows the user interface about 30
seconds after the onset of an out-of-limit condition. FIG. 4 shows the user interface of FIG. 3
after the out-of-limit condition has persisted for about five minutes. The shading 300, 306 can
allow a caregiver to determine the time at which the out-of-limit condition began and/or to assess
the patient’s recent history, which can be advantageous when a caregiver was not available at the
onset of the out-of-limit condition. The shading 300, 306 can also allow a caregiver to identify
transient out-of-limit conditions and assess their significance. In some embodiments, the trend
screen 204 can appear only when the physiological parameter is in an out-of-limit condition
(e.g., the current value screen can be shown alone at other times), while in other embodiments
the trend screen 204 can be always present on the monitoring screen 200. The user interface can
provide another visual indicator of an out-of-limit condition by flashing the textual display 214
that shows the current average of the physiological parameter. In addition, an alarm silence
button 308 can be provided, e.g., for silencing an audible alarm in those embodiments in which
the monitoring device includes an audible alarm for indicating an out-of-limit condition. In
many embodiments, the alarm silence button 208 can appear only when the monitoring device

detects an out-of-limit condition.

[0030] As previously mentioned, the user interface can include a separate trend screen (e.g.,
separate from the monitoring screen 200) such as a historical trend screen. The historical trend
screen can be accessible via the historical trend screen button 226 on the monitoring screen 200,

as previously mentioned. As shown in FIG. 5, in one embodiment a historical trend screen 500
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displays a trendline 502 (although any other graphical representation is possible) indicating the
value of a physiological parameter over a period of time and allows a caregiver to review a
patient’s history with respect to a monitored physiological parameter. In this example, the
historical trend screen 500 displays the mean value of intercranial pressure over a two-hour time
period. It should be noted that while the trend screen 204 shown in FIG. 2 and the historical
trend screen 500 shown in FIG. 5 are differentiated herein by the term “historical,” in some
embodiments the trend screen 204 and the historical trend screen S00 can cover similar or the
same time period, and in some embodiments the trend screen 204 can cover a longer period of
time than the historical trend screen 500. Moreover, the historical trend screen 500 can have any
of the features previously described with respect to the trend screen 204. For example, the time
period shown on the historical trend 500 screen can be adjusted, and/or the historical trend screen
500 can display shading 504 between the trendline 502 and a threshold line 506 to indicate an
out-of-limit condition. The historical trend screen 500 can also include a textual display 508 of
the mean value of the physiological parameter, as well as a menu button 510, home button 512, a

button 514, a pause button 516, and a print button 518.

[0031] The historical trend screen 500 can display event markers 520 which indicate the time at
which an event occurred. Typically such events are medically-related events, such as
administration of a drug by a caregiver, the adjustment of a sensor that monitors intercranial
pressure, the taking of the patient’s temperature, caregiver observations, and so on. In this way,
the user interface can allow for correlation between a monitored parameter and external events.
The event markers 520 can have virtually any form, but as shown in FIG. 5 the event makers 520
are icons disposed at the bottom of the historical trend screen 500. A marked event line 522 can
connect the icon to the trendline. While in some embodiments all event markers 520 can be
identical, in other embodiments the event markers 520 can include various symbols representing
an event category, can be color-coded, and/or can otherwise be distinct for different types of
events. Although event marking has been described thus far with respect to the historical trend
screen 500, in some embodiments the trend screen 204 displayed on the monitoring screen 200
can display event markers, e.g., in addition to or instead of event marking on the historical trend

screen 500.

10
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[0032] The user interface can display a marked event information screen upon selection of a
event marker, e.g., via a touchscreen or pointing device. FIG. 6 shows one example of an event
marker information screen 600. The marked event information screen 600, which can be
displayed as an window overlying the historical trend screen 500 or the monitoring screen 200,
can display information 602 about a selected marked event 604. The information 602 can
include the type of marked event, the time at which the event occurred, and/or other information
which may have been entered by a caregiver. In some cases, the information 602 can include the
value of the monitored physiological parameter at that point in time. A previous event button
606 and next event button 608 can allow a user to scroll through the marked events 520 on the
historical trend screen 300. The marked event information screen 600 can also have a control

button 610 for closing the marked event information screen 600.

[0033] Marking of events can occur in a variety of ways. For example, at the onset or end of an
out-of-limit condition, the user interface can automatically mark a trendline with an event
marker. In other embodiments, the user interface can include an event marking screen for
allowing a user to enter a marked event manually. FIG. 7 depicts an exemplary event marking
screen 700 for manually entering marked events. The event marking screen 700 can be
displayed, for example, upon user selection of the event marking button 228 on the monitoring
screen 200, as previously mentioned. As shown, the event marking screen 700 can be displayed
as an window overlying the historical trend screen 500 or the monitoring screen 200. As shown
in FIG. 7, the event marking screen 700 can include one or more events in a list 702 accessed by
a scroll control 704. The events in the list 702 can be predetermined and can be tailored to the
type of monitoring performed. For example, in FIG. 7 the list 702 includes events pertinent to
intercranial pressure monitoring. For example, the “Core Temperature Elevated” event can
indicate the results of a temperature reading made by a temperate sensor coupled to the medical
monitoring device. The “CSF Drain” event can indicate that a caregiver drained cerebrospinal
fluid from the patient, which can have an effect on the intercranial pressure reading. In some
embodiments, the “CSF Drain” event marker can be further broken down by amount, e.g., “CSF
Drain 5-10 ccs.” The “ICP Level Regulated” event can indicate that an external pressure
transducer (e.g., a reference pressure transducer) has been moved or adjusted by a caregiver, or
that the patient has been moved. The “Mannitol Given To Patient” event, or similar events, can

indicate that a caregiver has administered a drug to the patient. In use, a user can select an event

11
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from the list 702, e.g., via a touchscreen or pointing device. The user can enter additional
information about the event, as well as the time of the event, although in some embodiments the
time of the event can automatically be recorded as the time at which the event is selected on the

event marking screen 700.

[0034] The user interface described with respect to FIGS. 2-7 can be realized on virtually any
device, e.g., a monitoring device, personal computer, workstation, handheld computer, tablet PC,
or other computing device. In many embodiments, the device will have processing circuitry for
receiving data from sensors, for comparing sensor data to stored out-of-limit thresholds, and so
on. A wide variety of displays, including CRTs, LCD screens, touchscreens and so on, can
receive signals from a device and display the screens and other visual aspects described herein,
as those skilled in the art will understand. Moreover, a wide variety of software packages can be
executed on the device and/or used to develop the aforementioned screens and other elements,

including, for example, Flash Macromedia.

[0035] FIG. 8 shows one example of a device (e.g., a monitoring device) on which a user
interface such as shown in FIGS. 2-7 can be realized. The device 800 can include a display 802
for displaying screens such as those described previously. The display 802 can receive signals
from processing circuitry 804, which can include a processor, video card, and/or virtually any
type of electronic circuitry. The processing circuitry 804 can execute software to draw
appropriate screens in response to data from one or more input devices 806, e.g., representing
user input, and/or data from one or more sensing devices 808. Although shown as separate
devices, the input devices 806 and sensing devices 808 can be integrated into the device 800.
The input devices 806 can include pointing devices, keyboards, buttons, microphones, soft-keys,
touchscreens and so on. The input devices 806 can be communicatively coupled to the
processing circuitry 804 via a device interface 810. Sensing devices 808 can include [CP
transducers, temperature sensors, blood pressure monitors, pulse oximeters, or virtually any other
device adapted to sense and report on a physiological parameter. Sensing devices can be
communicatively coupled to the processing circuitry via a device interface 812. Memory 814
can be coupled to the processing circuitry 804 for storing a wide variety of data, such as

monitoring software, data from the sensing devices 808, out-of-limit or alarm thresholds, and/or

12
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patient data. In addition, the device 800 can include an alarm mechanism 816, e.g., for providing

an audible or visual alarm.

[0036] One skilled in the art will appreciate further features and advantages based on the above-

described embodiments.

[0037] What is claimed is:

13



CLAIMS:

1. A method for monitoring a physiological parameter, comprising:

receiving, by processing circuitry, data representing a value of a physiological parameter
over time, the physiological parameter being measured from a patient;

drawing, by the processing circuitry on a trend screen, a graphical representation of the
value of the physiological parameter over a time period;

automatically marking, by the processing circuitry executing software in response to data
from one or more input devices or the data representing the value of the physiological parameter
over time, the graphical representation with an event marker disposed at a point of time at which
a medically-related event occurred determined based on the data from one or more input devices
or the data representing the value of the physiological parameter over time, the point of time
falling within the time period, wherein the event marker is associated with at least one of a start

or an end of an out-of-limit condition.

2. The method of claim 1, wherein the graphical representation is a trendline and the event

marker comprises an event icon associated with a point on the trendline.

3. The method of claim 1, further comprising:
receiving input from a user to select a type of event for marking;
marking the graphical representation with an event marker associated with the type of

event selected by the user.

4. The method of claim 1, further comprising:
drawing, on a current value screen, a graphical representation of a value of the
physiological parameter over a second time period, wherein the current value screen and the

trend screen are each rendered on a portion of a monitoring screen.
5. The method of claim 1, wherein the physiological parameter is intercranial pressure.

6. The method of claim 1, further comprising:
displaying, on a monitoring screen, a current value screen and the trend screen;
drawing, on the current value screen, a graphical representation of a value of the

physiological parameter over a second time period;
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determining a mean value of the physiological parameter over time,
wherein the drawing of the value of the graphical representation on the trend screen is
performed by drawing a graphical representation of the mean value of the physiological

parameter over the time period.

7. The method of claim 6, wherein the graphical representation drawn on the current value
screen comprises a trendline, and further comprising shading a region between the trendline and
a threshold line corresponding to a predetermined threshold to indicate an out-of-limit condition

for the physiological parameter.

8. The method of claim 6, wherein the graphical representation drawn on the trend screen
comprises a trendline, and further comprising shading a region between the trendline and a
threshold line corresponding to a predetermined threshold to indicate an out-of-limit condition

for the physiological parameter.
9. The method of claim 6, wherein the physiological parameter is intercranial pressure.

10. The method of claim 6, further comprising:
redrawing the trend screen in response to user input to change the length of the second

time period.

11.  The method of claim 6, further comprising:

comparing a value of the physiological paramcter at a point in time to a threshold value to
detect the out-of-limit condition, the out-of-limit condition occurring when the value of the
physiological parameter exceeds the threshold value,

wherein the display of the trend screen occurs only when the out-of-limit condition is

detected.

12. A medical monitoring device having a user interface and processing circuitry configured
for executing software in response to data from one or more input devices or data representing
the value of the physiological parameter over time, the user interface comprising:

a trend screen for displaying a graphical representation of a value of a physiological
parameter over a time period, the physiological parameter being measured from a patient; and

an event marker automatically disposed on the graphical representation at a point
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corresponding to a time at which a medically-related event occurred determined based on the
data from one or more input devices or the data representing the value of the physiological

parameter over time, the time at which the medically-related event occurred falling within the
time period, wherein the event marker is associated with at least one of a start or an end of an

out-of-limit condition.

13.  The medical monitoring device of claim 12, further comprising processing circuitry to
calculate a mean value of the physiological parameter, wherein the trend screen is adapted to
display a graphical representation of the mean value of the physiological parameter for the time

period.

14.  The medical monitoring device of claim 12, wherein the event marker comprises at least
one of an event line and an event icon associated with at least one of a start or an end of an out-

of-limit condition.

15, The medical monitoring device of claim 12, further comprising:
a pointing device configured to allow the user to select an event marker; and
a marked event information screen for displaying information about the selected event

marker.

16.  The medical monitoring device of claim 12, wherein the physiological parameter is

intercranial pressure.

17.  The medical monitoring device of claim 12, further comprising:

a monitoring screen configured to display the trend screen and a current value screen that
displays a graphical representation of a value of the physiological parameter over a second time
period;

processing circuitry to calculate a mean value of the physiological parameter;

wherein the graphical representation displayed on the trend screen is a graphical

representation of the mean value of the physiological parameter over the time period.

18.  The medical monitoring device of claim 17, wherein:
the graphical representation of the value of the physiological parameter on the current

value screen is a trendline, and the current value screen is adapted to indicate an out-of-limit
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condition for those times when the value of the physiological parameter exceeds a predetermined

threshold by shading a region below the trendline.

19.  The medical monitoring device of claim 17, wherein:

the graphical representation of the mean value of the physiological parameter on the trend
screen is a trendline, and the trend screen indicates an out-of-limit condition for those times
when the mean value of the physiological parameter exceeds a predetermined threshold by

shading a region below the trendline.

20.  The medical monitoring device of claim 17, further comprising:
an input device for receiving user input to select a length of the second time period,
wherein the trend screen is configured to display the graphical representation of the mean value

of the physiological parameter over the user-selected second time period.

21.  The medical monitoring device of claim 17, further comprising:

processing circuitry for comparing a value of the physiological parameter at a point in
time to a threshold value to detect the out-of-limit condition, and for sending signals to the
monitoring screen to display the trend screen only when the processing circuitry detects the out-

of-limit condition.
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