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(57)  Methods and systems for monitoring and dis-
playing medical parameters for a patient. The display can
be configured to show a display screen that includes in-
formation related to a physiological parameter being
measured from a patient. The information can include
trends of values of the physiological parameter gathered
from the patient over a period of time. The display screen
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Methods and systems for displaying medical parameters of a patient

can also show assessment information regarding one or
more diagnostic parameters for the patient and notifica-
tion information regarding one or more medically-related
events that occurred as related to the patient. The trends
information, the assessment information, and the notifi-
cation information can be shown on the display screen
alone or in any combination.
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Description
FIELD

[0001] The present disclosure relates generally to
methods, systems, and devices for monitoring and dis-
playing medical parameters for a patient.

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 the data.
For example, intracranial pressure (ICP) is a standard
monitoring modality for traumatic brain injury patients.
Medical guidelines may prescribe threshold values for
intracranial pressure. The guidelines of the Brain Trauma
Foundation, for example, indicate that clinical action
should be taken to reduce intracranial pressure if the in-
tracranial pressure exceeds 20-25 mmHg. However, nu-
merous factors can cause transient changes to intracra-
nial pressure, including patient physiology, monitoring
system noise, and actions taken by a caregiver.

[0003] To monitor a patient, caregivers typically use
monitoring devices such as the Codman ICP Express
device 100, which is shown in FIG. 1, available from Cod-
man & Shurtleff, Inc. of Raynham, MA. As shown, the
device 100 has a display of intracranial pressure and a
display of systolic and diastolic values for the intracranial
pressure, as well as an alarm. A caregiver can look at
the display to ascertain the intracranial pressure. Car-
egivers also use charts, e.g., a caregiver can manually
record an event in a chart associated with a patient.
[0004] One drawback with current monitoring devices
is that the devices only provide a limited amount of patient
data. Caregivers thus only have a limited picture of a
patient’s condition from a monitoring device on which to
base decision making regarding treatment of the patient.
It can therefore be difficult for caregivers to make clinical
decisions based on the patient data displayed on a mon-
itoring device without taking additional time to review oth-
er patientrecords, e.g., paper files. Taking this additional
time can adversely affect patient treatment, particularly
in critical care situations, such as situations involving
traumatic brain injury patients, where treatment delays
can greatly exacerbate injuries or otherwise be particu-
larly problematic. Moreover, such considerations are ap-
plicable not just to intracranial pressure, but to a wide
variety of patient monitoring modalities involving other
physiological parameters.

[0005] Accordingly, there remains a need forimproved
methods, systems, and devices for monitoring and dis-
playing medical parameters for a patient.
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SUMMARY

[0006] Methods, systems, and devices are provided
for monitoring and displaying medical parameters for a
patient. In one embodiment, a system is provided that
includes a display screen and a processor. The proces-
sor is configured to receive a plurality of values for each
of a plurality of physiological parameters measured from
a patient over a period of time and cause a plurality of
windows to be displayed on the display screen. The plu-
rality of windows include a current value window that
shows a current value for each of the plurality of physi-
ological parameters, and a trends window that shows a
trendline for each of the plurality of physiological param-
eters. Each of the trendlines indicates for its associated
physiological parameter the values of the physiological
parameter over the period of time. The processor is also
configured to cause a time marker to be displayed on the
trends window. A position of the time marker relative to
each of the trendlines indicates a selected time within
the period of time. The processor is also configured to
cause an assessment window to be displayed on the
display screen that indicates a value of each of the plu-
rality of physiological parameters at the selected time.
[0007] The system can vary in any number of ways.
For example, the marker can be movable simultaneously
along each of the trendlines. For another example, the
processor can be configured to allow a user to select
which one or more of the plurality of physiological param-
eters to be concurrently displayed in the trends window.
For yet another example, the processor can be config-
ured to cause a detail trends window to be displayed on
the display screen in response to a user selecting any
one of the trendlines at the position of the time marker.
The detail trends window can show a more detailed ver-
sion of a portion of the selected trendline for a second
period of time including the selected time. The second
period of time can be less than the period of time. For
another example, the processor can be configured to dis-
play the assessment window concurrently with the trends
window on the display screen, or the processor can be
configured to only display the assessment window con-
currently with the trends window on the display screen
in response to a user input to the processor. For still an-
other example, the processor can be configured to con-
currently display each of the plurality of windows on the
display screen. For another example, the processor can
be configured to display a selected one or more of the
plurality of windows at a time. The displayed one or more
windows can be user selected from among the plurality
of windows. For another example, the processor can be
configured to allow a user to repeatedly change a length
of the period of time. For yet another example, the plu-
rality of windows can include a future window that dis-
plays projected future values for each of the physiological
parameters values beyond the time period. The proces-
sor can be configured to calculate the projected future
values based on the measured values.
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[0008] The plurality of physiological parameters can
include at least two of intracranial pressure (ICP), cere-
bral perfusion pressure (CPP), mean arterial blood pres-
sure (MAP), oxygen saturation (pO,), heartrate, and tem-
perature.

[0009] In some embodiments, the processor can be
configured to cause a notification marker to be shown on
the trends window. The notification marker can be dis-
posed at a point within the period of time that corresponds
to a time at which a medically-related event occurred
related to the patient. The notification marker can be con-
figured to be manually input by a user, or the notification
marker can be configured to be automatically added in
response to an automatically occurring event.

[0010] In another aspect, a method is provided that in
one embodiment includes receiving a plurality of values
for each of a plurality of physiological parameters meas-
ured from a patient over a period of time and displaying
a plurality of windows on a display screen. The plurality
of windows include a current value window that shows a
current value for each of the plurality of physiological pa-
rameters, and a trends window that shows a trendline for
each of the plurality of physiological parameters. Each
of the trendlines indicates for its associated physiological
parameter the values of the physiological parameter over
the period of time. The method also includes displaying
a time marker on the trends window. A position of the
time marker relative to each of the trendlines indicates a
selected time within the period of time. The method also
includes displaying an assessment window on the dis-
play screen that indicates a value of each of the plurality
of physiological parameters at the selected time.
[0011] The method can have any number of variations.
For example, the marker can be movable simultaneously
along each of the trendlines. For another example, the
method can include showing a notification marker on the
trends window. The notification marker can be disposed
at a point within the period of time that corresponds to a
time at which a medically-related event occurred related
to the patient. The notification marker can be configured
to be manually input by a user or to be automatically
added in response to an automatically occurring event.
[0012] The plurality of physiological parameters can
include at least two of ICP, CPP, MAP, pO,, heart rate,
and temperature.

[0013] Inanotheraspect, atangible computerreadable
medium is provided that has stored thereon a program.
The program can, when executed, perform the method.

BRIEF DESCRIPTION OF DRAWINGS

[0014] Thisinventionwillbe more fully understood from
the following detailed description taken in conjunction
with the accompanying drawings, in which:

FIG. 1 (PRIOR ART) is a schematic diagram of a
monitoring device;
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FIG. 2 is a schematic diagram of one embodiment
of a device for providing a user interface on a display
of the device;

FIG. 3 is an embodiment of a trends window of a
medical monitoring system, the trends window
showing trends information over a trends period of
time for a plurality of physiological parameters, cur-
rent data over a current period of time for the plurality
of physiological parameters, and assessment infor-
mation over the trends period of time;

FIG. 4 is an embodiment of a preferences window
of the system of FIG. 3;

FIG. 5 shows the trends window of FIG. 3 including
trends information and current data information for
a subset of the physiological parameters;

FIG. 6 shows the trends window of FIG. 3 including
trends information and current data information for
another subset of the physiological parameters;

FIG. 7 shows the trends window of FIG. 3 including
trends information and current data information for
another subset of the physiological parameters;

FIG. 8 shows the trends window of FIG. 3 including
trends information and current data information for
yet another subset of the physiological parameters;

FIG. 9 shows the trends window of FIG. 3 including
trends information and current data information for
another subset of the physiological parameters;

FIG. 10 shows the trends window of FIG. 3 for an-
other trends period of time;

FIG. 11 shows the trends window of FIG. 3 for yet
another trends period of time;

FIG. 12 shows the trends window of FIG. 3 including
an acknowledged alarm for one of the physiological

parameters;

FIG. 13 shows the trends window of FIG. 3 including
at least one detail trends window;

FIG. 14 shows the trends window of FIG. 10 including
at least one detail trends window;

FIG. 15 shows the trends window of FIG. 11 including
at least one detail trends window;

FIG. 16 shows the trends window of FIG. 6 including
at least one detail trends window;

FIG. 17 shows the trends window of FIG. 3 including
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the trends information, the current data over a cur-
rent period of time for the plurality of physiological
parameters, and notification information over the
trends period of time; and

FIG. 18 shows the trends window of FIG. 3 when the
medical monitoring system is undocked.

DETAILED DESCRIPTION

[0015] Certain exemplary embodiments will now be
described to provide an overall understanding of the prin-
ciples 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 ac-
companying drawings. Those skilled in the art will under-
stand that the devices and methods specifically de-
scribed herein and illustrated in the accompanying draw-
ings 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 con-
nection with one exemplary embodiment may be com-
bined with the features of other embodiments. Such mod-
ifications and variations are intended to be included with-
in the scope of the present invention

[0016] Further, in the present disclosure, like-num-
bered components of the embodiments generally have
similar features, and thus within a particular embodiment
each feature of each like-numbered component is not
necessarily fully elaborated upon. Additionally, to the ex-
tent that linear or circular dimensions are used in the
description of the disclosed systems, devices, and meth-
ods, such dimensions are not intended to limit the types
of shapes that can be used in conjunction with such sys-
tems, devices, and methods. A person skilled in the art
will recognize that an equivalent to such linear and cir-
cular dimensions can easily be determined for any geo-
metric shape. Sizes and shapes of the systems and de-
vices, and the components thereof, can depend at least
on the anatomy of the subject in which the systems and
devices will be used, the size and shape of components
with which the systems and devices will be used, and the
methods and procedures in which the systems and de-
vices will be used.

[0017] Methods, systems, and devices are provided
for monitoring and displaying medical parameters for a
patient. In general, the methods, systems, and devices
can facilitate monitoring of a patient, such as when the
patient is being treated at a hospital or other medical
facility at which the patient’s condition can require regular
observation. The methods, systems, and devices can al-
low the displaying and monitoring of one or more physi-
ological parameters of the patient. This monitoring and
display can facilitate identification of changes in the pa-
tient’s condition that may require a doctor’'s assessment
and/or may require an adjustment of the patient’s treat-
ment, e.g., administration of medication(s), administra-
tion of oxygen, adjustment of one or more settings of an
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implanted medical device, adjustment of an elevated
limb’s position, additional hydration, movement to anoth-
er hospital unit, etc. Generally, as will be appreciated by
a person skilled in the art, the earlier the change in the
patient’s condition can be detected, the more time med-
ical personnel can have to assess and effectively address
the change. The methods, systems, and devices de-
scribed herein can facilitate quick detection and identifi-
cation of changes in the patient’'s condition, thereby fa-
cilitating quick, effective treatment of the patient.

[0018] Inone embodiment, adisplay can be configured
to show a display screen thatincludes information related
to a physiological parameter being measured from a pa-
tient. The information can include trends of values of the
physiological parameter gathered from the patient over
a period of time. The display screen can simultaneously
display trends for a plurality of physiological parameters,
thereby facilitating comparison of the parameters and
evaluation of the patient’s condition. Which of the phys-
iological parameters’ trends are displayed at the same
time on the display screen can be selectively adjusted,
thereby facilitating comparison of different parameters
with one another. The display screen can also show as-
sessment information regarding one or more diagnostic
parameters for the patient and notification information
regarding one or more medically-related events that oc-
curred as related to the patient. The trends information,
the assessment information, and the notification informa-
tion can be shown on the display screen alone or in any
combination. When the assessmentinformation is shown
on the display screen simultaneously with the trends in-
formation, the assessment information and the trends
information can each be time-aligned with one another
on the display screen. This time alignment can facilitate
identification of reasons for any changes in the various
trends. Similarly, when the notification information is
shown on the display screen simultaneously with the
trends information, the notification information and the
trends information can each be time-aligned with one an-
other on the display screen, which can facilitate identifi-
cation of reasons for any changes in the various trends.
[0019] The physiological parameters can include any
one or more variables that can be monitored from a pa-
tient, as will be appreciated by a person skilled in the art.
If a display screen shows current values for a plurality of
physiological parameters, the display screen can indi-
cate whether or not each one of the physiological param-
eters is within its own predetermined range, e.g., can
trigger an alarm if any one of the physiological parame-
tersfalls outside its associated predeterminedrange. The
one or more physiological parameters monitored from a
patient can vary due to one or more factors such as med-
ical context (e.g., neurological, cardiac, neonatal, etc.),
available supplies, doctor preference, etc. Examples of
physiological parameters include intracranial pressure
(ICP), mean arterial blood pressure (MAP), cerebral per-
fusion pressure (CPP), oxygen saturation (pO,) (which
canbe obtained by, e.g., using aninvasive oxygen sensor
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or a pulse oximeter) such as oxygen saturation in brain
tissue (PbO2), heart rate, temperature, pressure reactiv-
ity index (PRx), pressure-volume compensatory reserve
(RAP) index, fluid pressure in an implantable restriction
device (e.g., a gastric band, etc.), flow rate through an
implantable valve (e.g., a cerebral shuntvalve, etc.), gas-
tric pH level, EEG, tissue impedance, etc. In a neurolog-
ical context, exemplary monitored physiological param-
eters include ICP, CPP, MAP, PbO2, heart rate (HR),
and brain temperature (Tb).

[0020] The displays described herein can be realized
as part of virtually any device, e.g., a monitoring device,
a personal computer, a workstation, a handheld compu-
ter, a tablet computer, a smartphone, or other computing
device. The device can include processing circuitry con-
figured to receive data from one or more sensors config-
ured to gather physiological data from a patient, config-
ured to compare sensor data to stored predetermined
ranges, etc. A wide variety of displays, such as cathode
ray tubes (CRTSs), liquid crystal display (LCD) screens,
touchscreens, etc., can be configured to display screens
in response to a signal received from the processing cir-
cuitry, as a person skilled in the art will appreciate. More-
over, a wide variety of software packages can be exe-
cuted on the device and/or used to develop the screens
and other elements, including, for example, Flash Mac-
romedia or custom software.

[0021] FIG. 2 shows an exemplary embodiment of a
device (e.g., a medical monitoring device) that can in-
clude a display screen configured to show information.
The device 200 can include one or more displays 202
configured to show screens such as those described
herein. The display(s) 202 can be configured to receive
signals from processing circuitry 204, which can include
a processor, a video card, and/or virtually any type of
electronic circuitry. The processing circuitry 204 can be
configured to execute software to draw appropriate
screens in response to data from one or more input de-
vices 206, e.g., representing user input, and/or data from
one or more sensing devices 208. The input device(s)
206 can include devices configured to provide an input
to the device 200 such as pointing devices, keyboards,
buttons, microphones, soft-keys, touchscreens, etc. The
input device(s) 206 can be configured to be communica-
tively coupled to the processing circuitry 204 via a device
interface 210. The sensing device(s) 208 can include de-
vices configured to sense and report on a physiological
parameter. Examples of the sensing device(s) 208 in-
clude ICP transducers, temperature sensors, blood pres-
sure monitors, pulse oximeters, evoked potentials, etc.
The sensing device(s) 206 can be configured to be com-
municatively coupled to the processing circuitry 204 via
a device interface 212. A memory 214 can be configured
to be coupled to the processing circuitry 204 and be con-
figured to store data, such as monitoring software, data
from the sensing device(s) 208, predetermined ranges,
patient data, etc. The device 200 can include an alarm
mechanism 216 configured to providing an alarm, e.g.,
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a visual alarm, an auditory alarm, a textual alarm, etc.
[0022] In an exemplary embodiment, a housing 218 of
the device 200 can house, e.g., have disposed therein
and/or have attached thereto, the display(s) 202, the
memory 214, the alarm 216, the processing circuitry 204,
and the interfaces 210, 212. In this way, the device 200
can be a self-contained unit. The device 200 can thus be
portable, wireless, and/or easily connected to wired pow-
er supplies in a variety of different locations. The ele-
ments included in the housing 218 can vary. Forexample,
although shown in FIG. 2 as separate devices, e.g., not
included a housing 218 having the display(s) 202, the
memory 214, the alarm 216, the processing circuitry 204,
the interfaces 210, 212 disposed therein, the input de-
vices 206 and sensing devices 208 can be integrated
into the device 200, e.g., included the hosing 218. Addi-
tionally, although the display(s) 202 are shown in FIG. 2
as being integrated with the device 200, e.g., attached
to the housing 218, one or more of the display(s) 202 can
be separate from the device 200.

[0023] FIG. 3 shows an exemplary embodiment of a
display screen 300 of a monitoring device configured to
display medical information related to a patient. The dis-
play screen 300 can generally be configured as a user
interface of a medical monitoring system. The display
screen 300 can include a plurality of screen type tabs,
each of the screen type tabs corresponding to a certain
type or arrangement of information related to the patient.
Adisplay screen can be configured to only show one type
or arrangement of information related to a patient, in
which case the display screen can lack screen type tabs.
Each of the screen type tabs can be configured to be
selected by a user so as to display the screen type tab’s
corresponding type or arrangement of information. In the
illustrated embodiment, the display screen 300 includes
a monitor tab 302, a hybrid tab 304, a trends tab 306,
and a future tab 308, but the display screen 300 can
include more or less than four tabs. The trends tab 306
is selected in FIG. 3 so as to show a trends window 310
onthedisplay screen 300. The monitor, hybrid, and future
tabs 302, 304, 308 can each be selected so as to show,
respectively, a hybrid window, a trends window, and a
future window on the display screen 300, as discussed
further below.

[0024] The display screen 300 can include a wide va-
riety of other features and display a wide variety of other
data. The display screen 300 can include one or more
static features configured to be on the display screen 300
regardless of which of the tabs 302, 304, 306, 308 is
currently selected. For example, the display screen 300
can include any one or more of a patient ID window 354
that identifies the patient (e.g., by name, number, code,
etc.); a help button 356 configured to be user-activated
so as to provide technical assistance (e.g., access to a
user manual, ability to search Frequently Asked Ques-
tions, etc.); a sort button 358 configured to be user-acti-
vated so as to allow reordering of parameters shown on
the currently displayed window (which is the trends win-
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dow 310in FIG. 3), which can be advantageous for com-
paring different selected ones of the parameters; a his-
tory button 360 configured to be user-activated so as to
provide historical sensed data for the patientand/or other
patient records; a print button 364 configured to be user-
activated so as to provide the ability to print the currently
displayed window or portion(s) thereof (e.g., print to an
attached printer or a printer integrated into the medical
monitoring device); a current date/time indicator 366; a
power connector 368 that indicates whether or not the
device is connected to external electrical power; a charge
indicator 370 that indicates a current charge of a battery
included inthe monitoring device; a docking indicator 372
that indicates whether or not the device is docked at a
docking station (e.g., a bedside docking station, etc.);
etc. Embodiments of providing historical sensed dataand
embodiments of marking events are described in further
detailin U.S. Pat. Pub. No. 2009/0005703 entitled "Med-
ical Monitor User Interface" filed June 27, 2007, which is
hereby incorporated by reference in its entirety. One or
more static features may only be shown on the trends
window 310 in response to a trigger event, such as the
charge indicator 370 being configured to appear only
when the battery charge is low.

[0025] The relative sizes and locations of the various
windows, symbols, text, icons, etc. of the trends window
310, and for other windows that can be shown on the
display screen 300, are exemplary in nature. A person
skilled in the art will appreciate that any of the various
windows, symbols, text, icons, etc. of the display screen
300 can have virtually any size and virtually any location.
[0026] The current data window 312 can be configured
to show current information for one or more physiological
parameters. In the illustrated embodiment, the current
data window 312 shows current information for ICP,
MAP/BP, HR, external ventricular drainage (EVD) ICP
(e.g., an ICP measurement performed with an external
fluid coupled sensorthatis connected to the EVD system)
variously shown as "ICP 2" and "EVD," CPP, PbO2, and
Tb, butas mentioned above, any one or more parameters
can be monitored and/or calculated, and information for
any one or more types of current values based on the
physiological parameters can be shown on the current
data window 312. The current information displayed for
each of the physiological parameters can be based on
data received by the monitoring device in any of a variety
of ways, as will be appreciated by a person skilled in the
art, e.g., via a Codman Microsensor ICP Transducer
(available from Codman & Shurtleff, Inc. of Raynham,
MA), via an Integra Camino® ICP Transducer (available
from Integra LifeSciences Corporation of Plainsboro,
NJ), via a blood pressure monitor, via a temperature sen-
sor attached to the patient, etc.

[0027] For each of the physiological parameters, the
current data window 312 can be configured to show a
textual display of current parameter information and/or a
graphical display of current parameter information. In the
illustrated embodiment, the current data window 312 in-
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cludes an ICP textual display 314, a MAP/BP textual dis-
play 316, an HR textual display 318, a textual display 322
for EVD ICP, a textual display 326 for CPP, a textual
display 328 for pbO2, and a textual display 330 for Tb.
Which one or more of the physiological parameters have
a textual display only, have a graphical display only, or
have both a textual display and a graphical display can
be user-adjusted, such as by dragging and dropping dis-
plays on the touchscreen.

[0028] The textual display of current information for
each physiological parameter can include numerical data
regarding the physiological parameter for a current time
period, and the graphical display for each physiological
parameter can include a graphical illustration of the nu-
merical data for the current time period. The current time
period can be a predetermined amount of time that can
be a default, preprogrammed time period, e.g., prepro-
grammed into a processor, or can be customized for a
particular patient. The current time period can be, e.g.,
in a range of about five to sixty seconds, in a range of
about five to ten seconds, a single heartbeat, the most
recent few heartbeats of the patient, etc. The currenttime
period can be adjustable. In some embodiments, to re-
ceive user input of this nature, the medical monitoring
device can include or be configured to couple to an input
device, such as a touchscreen, keypad, touchpad, point-
ing device, mouse, button, knob, dial, etc. The display
screen 300 caninclude a touchscreen configured to allow
the current time period to be adjusted when, e.g., a user
activates a main menu button, activates one of the textual
displays included in the current data window 312 as dis-
cussed further below, etc. Adjustment of the current time
period can allow for various clinical protocols, as such
protocols that can require tracking of a parameter over
different time periods. Trend time periods, future time
periods, normal ranges, and goal ranges for the various
physiological parameters, discussed further below, can
be similarly adjusted.

[0029] For ease of discussion, the textual display 314
for ICP is discussed below as a representative example
of a textual display for a physiological parameter shown
in the current data window 312. Textual displays for other
physiological parameters shown in the current data win-
dow 312 can be similarly configured. Additionally, ICP is
shown in the current data window 312 in units of mmHg,
but ICP can be displayed on any window in any appro-
priate unit. Similarly, other physiological parameters can
be displayed in any appropriate units.

[0030] The textual display 314 can represent ICP tex-
tually and/or pictorially. In the illustrated embodiment, the
textual display 314 includes a current value based on the
received ICP values. The current value includes an av-
erage of ICP values gathered during the current time pe-
riodincluding a currentaverage (e.g., the currentaverage
intracranial pressure) and a goal range for the current
average. Examples of current values include an average
of gathered values, an average of a calculated index
(e.g., an average of peak gathered values, an average
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of arate of change of the gathered values, etc.), amedian
of gathered values, a rate of change of gathered values,
a correlation (e.g., PRx, pressureRAP index, autocorre-
lation, an average of autocorrelation, etc.), a maximum
value among the gathered values, a minimum value
among the gathered values, a root mean square (RMS),
peak-to-peak values, etc. Various embodiments of dis-
playing current information related to physiological pa-
rameters are discussed in further detail in U.S. App. No.
13/803,667 entitled "Methods, Systems, And Devices
For Monitoring And Displaying Medical Parameters For
A Patient" filed on March 14, 2013, which is hereby in-
corporated by reference in its entirety.

[0031] The currentvalue canbe shown textually and/or
graphically. In the illustrated embodiment, the currentav-
erage is shown textually with a numerical value 334. The
average ICP value in the illustrated embodiment is 10
mmHg. As will be appreciated by a person skilled in the
art, the numerical value 334 shown on the trends window
310 can be an exact average value or can be a rounded
value, e.g., rounded to a nearest whole number (as in
the illustrated embodiment), rounded to one decimal
place, rounded to two decimal places, etc.

[0032] The goal range can be shown textually and/or
graphically. In the illustrated embodiment, the goal range
is shown textually with an upper goal limit that corre-
sponds to a predetermined upper limit of the goal range
and with a lower goal limit that corresponds to a prede-
termined lower limit of the goal range. By way of example,
a predetermined goal range for ICP can be about 5 to 15
mmHg, a predetermined goal range for CPP can be about
70 to 90 mmHg, a predetermined goal range for Tb can
be about 36.5t0 37.1°C, and a predetermined goal range
for MAP can be about 80 to 100 mmHg. In the illustrated
embodiment, the upper goal limit for ICP is 14 mmHg,
and the lower goal limit for ICP is 8 mmHg; the upper
goal limit for MAP/BP is 125 mmHg, and the lower goal
limit for MAP/BP is 98 mmHg; and the upper goal limit
for EVD ICP is 19 mmHg, and the lower goal limit for
EVD ICP is 8 mmHg. Goal ranges may not be displayed
for one or more physiological parameters, such as if goal
ranges have not yet been input for those parameter(s).
Various embodiments of goal ranges for physiological
parameters are discussed in further detail in U.S. App.
No. 13/803,667 entitled "Methods, Systems, And Devic-
es For Monitoring And Displaying Medical Parameters
For A Patient" filed on March 14, 2013.

[0033] The current data window 312 can include a
menu feature configured to facilitate changing system
preferences such as time period adjustments, whether
to show textual and/or graphical displays for a particularly
physiological parameter, to adjust a predetermined nor-
mal range for a particular physiological parameter, to
start or stop data collection from a sensing device asso-
ciated with a physiological parameter, etc. By way of ex-
ample, a typical normal range for ICP is about 0 to 20
mmHg, a typical normal range for CPP is about 50 to 150
mmHg, a typical normal range for Tb is about 36 to
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37.5°C, and a typical normal range for MAP is about 70
to 110 mmHg. In one embodiment, the menu feature can
include a menu button (not shown) configured to be user-
activated, e.g., touched on a touchscreen, clicked on us-
ing a pointing device, etc. In another embodiment, each
of the textual displays 314, 316, 318, 322, 326, 328, 330
for ICP, MAP/BP, HR, EVD ICP, CPP, pbO2, and Tb,
respectively, can be configured as a user-selectable but-
ton, e.g., a button configured to be user-activated. Se-
lecting one of the textual displays 314, 316, 318, 322,
326, 328, 330 in the current data window 312 can cause
a preferences window to appear for the physiological pa-
rameter associated with the selected one of the textual
displays 314, 316, 318, 322, 326, 328, 330.

[0034] FIG. 4 shows an embodiment of a preferences
window 313 that can be configured to appear upon se-
lection of one of the textual displays 314, 316, 318, 322,
326, 328, 330 in the current data window 312. In this
illustrated example, the textual display 314 for ICP has
been selected. The preferences window 313 can have a
variety of configurations to facilitate changing various set-
tings, as will be appreciated by a person skilled in the art.
For example, various changeable settings (not shown)
can appear in a body 315 of the preferences window 313
using any one or more preference settings mechanisms,
e.g.,textentryfields, selectable radio buttons, check box-
es, etc.

[0035] Referring again to FIG. 3, the trends window
310 can be configured to show information for one or
more physiological parameters in a trend time period. In
an exemplary embodiment, the trend time period can be
longer than the current time period, e.g., fifteen minutes,
thirty minutes, ninety minutes, one hundred minutes, etc.,
although virtually any time period can be used as the
trend time period. In some embodiments, the trend time
period can be hours, days, or longer. The trend time pe-
riod can entirely precede the current time period or can
overlap at least partially with the current time period. In
some embodiments, the trend time period can corre-
spond to requirements of a particular physiological pa-
rameter. For example, the trend time period can corre-
spond to a time period pertinent to ICP monitoring and
thereby allow a caregiver to review this trend time period.
Similar to that discussed above regarding the current
time period, the trend time period can be a predetermined
amount of time that can be a default, preprogrammed
time period, e.g., preprogrammed into a processor, or
can be customized for a particular patient.

[0036] The trend time period can be adjustable similar
to that discussed above with respect to the current time
period. The display screen 300 can include a trend time
adjustment mechanism configured to facilitate user se-
lection of a predetermined trend time period. In one em-
bodiment, the trends window 310 can include a trend
preferences button (not shown) configured to be activat-
ed to allow selection of the trend time period, such as by
providing a preferences window in which different trend
time periods can be selected. As in the illustrated em-
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bodiment, the trend time adjustment mechanism can in-
clude a trend time window 311 that be configured to in-
clude a plurality of selectable trend time buttons 3323,
332b, 332c, 332d, 332e, 332f, 332g. The trend time win-
dow 311 can be included as part of the trends window
306, as in the illustrated embodiment. The trend time
window 311 can also include a detail time period button
336 configured to allow selection of a detail time period,
discussed further below.

[0037] Each of the trend time buttons 332a, 332b,
332c, 332d, 332e, 332f, 332g can be configured to be
user selected, such as when the display screen 300 is a
touchscreen configured to allow a user to activate a se-
lected one of trend time buttons 332a, 332b, 332c, 332d,
332e, 332f, 332g by touching the selected button. In the
illustrated embodiment, an "8 hr" trend time button 332d
is selected such that the trend time period in the embod-
iment of FIG. 3 is eight hours. The currently-selected
trend time period can be identified on the trend window
310, such as by highlighting a selected one of the trend
time buttons 332a, 332b, 332¢, 332d, 332e, 332f, 332g,
as in the illustrated embodiment in which the selected "8
hr" button 332d is a different color than a remainder of
the trend time buttons 332a, 332b, 332c, 332e, 332f,
332g. In another embodiment, the currently-selected
trend time period can be displayed by showing only the
one of the trend time buttons 332a, 332b, 332c, 332d,
332e, 332f, 332g associated with the currently-selected
trend time period, by providing text identifying the cur-
rently-selected trend time window, and/or otherwise
identifying the currently-selected trend time window. A
reminder of the trend time buttons 332a, 332b, 332c,
332¢, 332f, 332g can be configured to appear in response
to selecting a preferences menu (not shown) within the
trend time window 311 and/or elsewhere on the display
screen 300 so as to allow changing of the currently-se-
lected trend time window.

[0038] Instead of including a plurality of trend time pe-
riods in the form of selectable buttons, e.g., the trend time
buttons 332a, 332b, 332¢, 332d, 332e, 332f, 332g, from
which a user can select a trend time period to be used
for the displayed parameter information, the trend time
window 311 can additionally or alternatively include an-
other trend time adjustment mechanism. For example,
the trend time window 311 can include a trend time ad-
justment mechanism in the form of a text entry field con-
figured to allow user input of text thereto, the input text
identifying the trend time window, e.g., user text entry of
"1" for a trend time window of one hour, user entry of "2"
for a trend time window of two hours, etc. For another
example, the trend time adjustment mechanism can in-
clude a slidable bar configured to be slid along a timeline
having one end define an upper limit of the trend time
period and the other end define a lower limit of the trend
time period. A selected position of the slidable bar along
the timeline can indicate the trend time period. For an-
other example, the trend time adjustment mechanism
can include a zoom in/zoom out feature of a capacitive
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touchscreen. Zooming in, e.g., by a user making a zoom-
in or pinchtouch gesture onthe touchscreen, can shorten
the trend time period, and zooming out, e.g., e.g., by a
user making a zoom-out or spread touch gesture on the
touchscreen, can lengthen the trend time period.
[0039] The trend time period can be selectively adjust-
able in length, such as by selecting different ones of the
buttons trend time buttons 332a, 332b, 332¢, 332d, 332e,
332f, 332g. In an exemplary embodiment, the trends win-
dow 310 can be configured to have selectively adjustable
start and end dates and times for the selected trend time
period. Adjusting the start and end dates and times of
the selected trend time period can facilitate diagnosis,
assessment, and/or treatment of the patient by allowing
different periods of time to be viewed and/or analyzed.
The start and end dates and times can be adjusted in a
variety of ways. In one embodiment, the trends window
310 can include a text entry field (not shown) configured
to allow user input of start and end dates and times of
the selected trend time period. In another embodiment,
the trends window 310 can include a calendar feature
configured to allow a user to scroll through dates and
times to select specific start and end dates and times of
the selected trend time period. In yet another embodi-
ment, the trends window 310 can include a trend prefer-
ences button (not shown) configured to be activated to
allow adjustment of start and end dates and times of the
trend time period, such as by providing a preferences
window in which start and end dates and times of the
trend time period can be selected. As in the illustrated
embodiment, a timeline 307 can be configured to allow
selection of start and end dates and times thereof. The
selection can be provided in any number of ways, such
as in the illustrated embodiment where a forward button
307f and a back button 307b are provided. The forward
button 307f can be configured to be activated to scroll
forward in time to adjust the trend time period forward.
Similarly, the back button 307b can be configured to be
activated to scroll back in time to adjust the trend time
period backward. One or both of the back and forward
buttons 307b, 307f can be configured to initially scroll at
a first speed through time and be configured to scroll at
a second, faster speed if held down for a predetermined
amount of time, e.g., at least two seconds, at least three
seconds, etc., or otherwise activated for fast scrolling,
e.g., double clicked instead of single clicked.

[0040] The graphicaldisplays ofthe trends window 310
can be configured to automatically update to reflect
changed start and end dates and times of the trend time
period. In other words, trendlines in the graphical displays
can be configured to dynamically change to reflect values
between the currently selected start and end of the trend
time period. The trendlines can thus be time aligned with
the start and end dates and times of the time period.
Thus, inthe illustrated embodiment, activation ofthe back
button 307b can cause the trendlines 348t, 352t, 374t,
376t to dynamically update and each reflect an earlier
date/time, and activation of the forward button 307f can
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cause the trendlines 348t, 3521, 374t, 376t to dynamically
update and each reflect a later date/time.

[0041] In the illustrated embodiment, the trends win-
dow 310 is configured to show information for ICP, MAP,
EVD ICP, CPP, HR, PbO2, and Tb, but as mentioned
above, any one or more physiological parameters can
be monitored and displayed, and information for any one
or more physiological parameters can be shown on the
trends window 310. The information displayed for each
of the physiological parameters can be based on data
received by the monitoring device in any of a variety of
ways, as mentioned above.

[0042] For each of the physiological parameters, the
trends window 310 can be configured to show a textual
display of parameter information for the trend time period
and/or a graphical display of parameter information for
the trend time period. The textual display and/or the
graphical display for each of the physiological parame-
ters ICP, MAP/BP and HR, EVD level, CPP, PbO2, and
Tb shown on the trends window 310 can be configured
to be observed by a user, e.g., viewed on the screen 300,
so as to assess the patient’s condition. In the illustrated
embodiment, the trends window 310 includes a textual
display 346 and a graphical display 348 for ICP, a textual
display 350 and a graphical display 352 for MAP/BP, a
textual display 354 and a graphical display 374 for EVD
ICP, a textual display 376 and a graphical display 378
for CPP, a textual display 380 for pbO2, a textual display
382 for Tb, and a textual display 384 for HR. Which one
or more of the physiological parameters have a textual
display only, have a graphical display only, or have both
a textual display and a graphical display can be user-
adjusted, such as by dragging and dropping displays on
the touchscreen, activating a menu button, actuating one
of the textual displays in the current data window 312,
etc. Graphical displays for one or more of the physiolog-
ical parameters can be hidden due to one or more factors
such as a desire to maximize a size of shown graphical
displays, a large number of physiological parameters,
space limitations on the display screen 300, etc. In the
embodiment illustrated in FIG. 3, graphical displays are
hidden for PbO2, Tb, and HR, which do have textual dis-
plays 380, 382, 384 on the trends window 310. In an
exemplary embodiment, graphical displays can be con-
figured to automatically hidden based on a predeter-
mined number of graphical displays that can be shown
on the trends window 310 at a time. The predetermined
number of graphical displays is three in the illustrated
embodiment, but any number one or greater is possible.
The predetermined number of graphical displays can be
a user-adjustable number, e.g., by selecting a menu but-
ton. The predetermined number of graphical displays can
be based on any one or more factors, such as a screen
size, screen resolution, etc.

[0043] Hidden graphical display(s) can be accessed in
a variety of ways. In an exemplary embodiment, the
trends window 310 can include a scroll element, e.g., a
scroll button, a text selection menu, a slidable scroll bar,
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etc., configured to allow scrolling through the physiolog-
ical parameters to allow hidden graphical displays to be
viewed on the trends window 310. The scroll element in
the illustrated embodiment includes a touch-activated
scroll button 386 and at least one arrow included therein
and/or adjacent thereto that indicates a direction availa-
ble for scrolling. In the illustrated embodiment, an arrow
386a included in the button 386 and another arrow 386b
adjacent the button 386 point down because the three
hidden parameters are ordered below the three non-hid-
den parameters. As discussed further below, order of the
parameters can be adjusted. The scroll button 386 can
include down arrow(s) only, up arrow(s) only, or both up
and down arrows based on where hidden parameters
are located in the order of parameters. If all parameters
are shown on the trends window 310, e.g., if no param-
eters’ graphical displays are hidden, the trends window
310 can lack a scroll element.

[0044] In some instances, data may not be received
fora certain physiological parameter, such as if a sensing
device for the certain physiological parameter is not at-
tached to the patient or if a sensing device for the certain
physiological parameter attached to a patient has not
been electronically connected to a processor that proc-
esses data to be displayed on the display screen 300. If
data is not received for one or more physiological param-
eters, textual and graphical display(s) for those one or
more physiological parameters can be absent from the
display screen 300. Both the textual display(s) and the
graphical display(s) for those one or more physiological
parameters can be present on the current data window
312 and/or the currently selected window, which is the
trends window 310 in FIG. 3, but lack any numerical or
graphed data, or one of the graphical display(s) and tex-
tual display(s) for those one or more physiological pa-
rameters can be absent from the current data window
312 and/or the trends window 310 while the other of the
graphical display(s) and textual display(s) for those one
or more physiological parameters can be present on the
current data window 312 and/or the trends window 310.
By having at least one of the textual display(s) and the
graphical display(s) for those one or more parameters
present on the current data window 312 and/or the trends
window 310, it can be easier for a user observing the
current data window 312 and/or the trends window 310
to determine, based on a lack of data in those graphical
and/or textual display(s), that those one or more param-
eters are not being monitored or that the sensing de-
vice(s) for those one or more parameters are not properly
configured. The present textual and/or graphical dis-
play(s) for those one or more parameters can each in-
clude at least one data absence indicator, e.g., a textual
message, a warning symbol, etc., indicating that data is
not being received.

[0045] FIG. 5 shows an example of the display screen
300 in which data is being received for a plurality of phys-
iological parameters, e.g., ICP, MAP/BP, and CPP, and
is not being received for another plurality of physiological
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parameters, e.g., EVD ICP, PbO2, and Tb. The display
screen 300 in this illustrated embodiment thus lacks tex-
tual and graphical displays for EVD ICP, PbO2, and Tb
in the trends window 310 and lacks any numerical data
in the textual displays 322, 328, 330 in the current data
window 312 for EVD ICP, PbO2, and Tb. In the illustrated
embodiment, the textual displays 322, 328, 330 in the
current data window 312 for EVD ICP, PbO2, and Tb
each include a data absence indicator in the form of a
textual message, "Not connected" in the EVD ICP and
Tb displays 322, 330 and "Not installed" in the PbO2
display 328. FIG. 5 also shows an example of a scroll
element being unnecessary because all graphical dis-
plays 348, 352, 378 for "active" parameters are shown
on the trends window 310. The scroll button 386 is thus
grayed out in FIG. 5, thereby indicating that the scroll
button 386 cannot be actuated even if touched on the
touchscreen.

[0046] FIG. 6 shows an example of the display screen
300 in which data is being received for a single physio-
logical parameter, e.g., ICP, and is not being received
for a plurality of physiological parameters, e.g., MAP/BP
and HR, CPP, EVD ICP, PbO2, and Tb. The display
screen 300 in this illustrated embodiment thus lacks tex-
tual and graphical displays for MAP/BP and HR, CPP,
EVD ICP, PbO2, and Tb in the trends window 310 and
lacks any numerical data in the textual displays 318, 322,
326, 328, 330 in the current data window 312 for MAP/BP
and HR, CPP, EVD ICP, PbO2, and Tb. In the illustrated
embodiment, the textual displays 318, 322, 326, 328, 330
inthe currentdata window 312 for MAP/BP and HR, CPP,
EVD ICP, PbO2, and Tb each include a data absence
indicator in the form of a textual message, "Not connect-
ed" in the MAP/BP and HR, EVD ICP, CPP, and Tb dis-
plays 318, 322, 326, 330 and "Not installed" in the PbO2
display 328. FIG. 6 also shows an example of a scroll
element being unnecessary because all graphical dis-
plays 348 for "active" parameters are shown on the trends
window 310. The scroll button 386 is thus grayed out in
FIG. 6, thereby indicating that the scroll button 386 cannot
be actuated even if touched on the touchscreen.
[0047] FIG. 7 shows an example of the display screen
300 in which data is being received for a plurality of phys-
iological parameters, e.g., ICP, MAP/BP and HR, EVD
ICP, and CPP, and is not being received for a plurality
of physiological parameters, e.g., PbO2 and Tb. The dis-
play screen 300 in this illustrated embodiment thus lacks
textual and graphical displays for PbO2 and Tb in the
trends window 310 and lacks any numerical data in the
textual displays 328, 330 in the current data window 312
for PbO2 and Tb. In the illustrated embodiment, the tex-
tual display 328, 330 in the current data window 312 for
Tb includes a data absence indicator in the form of a
textual message, "Not connected" in the Tb display 330
and "Not installed" in the PbO2 display 328. FIG. 7 also
shows an example of the scroll button 386 being actuat-
able to scroll down for at least one additional graphical
trends display, e.g., a graphical display for HR.
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[0048] FIG. 8 shows yetanother example of the display
screen 300 in which data is being received for a plurality
of physiological parameters, e.g., ICP, MAP/BP and HR,
EVD ICP, and CPP, and is not being received for a plu-
rality of physiological parameters, e.g., PbO2 and Tb.
The display screen 300 in this illustrated embodiment
thus lacks textual and graphical displays for PbO2 and
Tb in the trends window 310 and lacks any numerical
data in the textual displays 328, 330 in the current data
window 312 for PbO2 and Tb. In the illustrated embodi-
ment, the textual display 328, 330 in the current data
window 312 for Tb includes a data absence indicator in
the form of a textual message, "Not connected" in the Tb
display 330 and "Not installed" in the PbO2 display 328.
FIG. 8 also shows an example of the scroll button 386
being actuatable to scroll up for at least one additional
graphical trends display, e.g., a graphical display for
MAP/BP, CPP, and EVD ICP, that are currently hidden
while graphical displays 348, 388 are shown for ICP and
HR.

[0049] While FIG. 8 has available graphical displays
348, 352, 374, 378, 388 for the same parameters ICP,
MAP/BP, EVD ICP, CPP, and HR as in FIG. 7, the pa-
rameters are in different orders in FIGS. 7 and 8 such
thatdifferent graphical displays are shownin FIGS. 7 and
8. More particularly, the parameters are ordered from top
to bottom in FIG. 7 as ICP, MAP/BP, EVD ICP, CPP, and
HR, while the parameters are ordered from top to bottom
in FIG. 8 as MAP/BP, CPP, EVD ICP, ICP, and HR. As
mentioned above, ordering of parameters can be adjust-
ed, such as to facilitate comparison of two or more pa-
rameters by arranging graphical displays for those two
or more parameters to be adjacent to one another on the
trends window 310. Selection of the sort button 358 can
allow for reordering of parameters, as mentioned above.
Selecting the sort button 358 can, for example, provide
on the screen 300 a list of available parameters in their
current order. One or more parameters can be dragged
and dropped to new places within the list so as to reorder
the parameters.

[0050] One or more parameters can be frozen at a top
of the parameter order, which can facilitate comparison
of the frozen parameter(s) with each of the other param-
eters as the other parameters scroll on/off the trends win-
dow 310. Selecting the sort button 358 can allow the fro-
zen parameter(s) to be chosen. Similarly, any frozen pa-
rameter(s) can be unfrozen, such as by selecting the sort
button 358.

[0051] FIG. 9illustrates an example of the trends win-
dow 310 including at least one frozen parameter, which
includes ICP in this illustrated example. The frozen pa-
rameter can identified as being frozen on the display
screen 300 in any one or more ways, such as by being
indicated with a textidentifier, e.g., "Frozen," in the frozen
parameter’s textual display and/or graphical display, with
background shading of the frozen parameter’s textual
display and/or graphical display (as in the illustrated em-
bodiment in which the ICP textual and graphical displays
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346, 348 have a different background color (a lighter
shade of grey in the illustrated embodiment) than the
other textual displays 380, 382, 384 and graphical dis-
plays 390, 392, 388 for Pb02, Tb, and HR, by showing a
divider line 381 between frozen display(s) and non-frozen
display(s), etc. FIG. 9 also shows an example of the scroll
button 386 being actuatable to scroll up for at least one
additional graphical trends display, e.g., a graphical dis-
play for MAP/BP, CPP, and EVD ICP, that are currently
hidden while graphical displays 348, 390, 392, 388 are
shown for ICP, Pb02, Tb and HR.

[0052] Referring again to FIG. 3, the textual display for
each physiological parameter can include numerical data
regarding the physiological parameter for the trend time
period, and the graphical display for each physiological
parameter can include a graphical illustration of the nu-
merical data for the trend time period. For ease of dis-
cussion, the textual display 314 and the graphical display
348 for ICP are discussed below as representative ex-
amples of textual and graphical displays for a physiolog-
ical parameter shown on the trends window 310. Textual
and graphical displays for other physiological parameters
shown on the trends window 310 can be similarly con-
figured.

[0053] The graphical display 348 can represent ICP
graphically with a trendline 348t, in the form of a wave-
form or graph line, plotted over the trend time period,
e.g., the trend time selected via one of the selectable
trend time buttons 332a, 332b, 332c, 332d, 332e, 332f,
332g. However, virtually any graphical representation
can be used, such as a graph line, a bar graph, a plot of
discrete data points, and/or other pictorial display. The
graphical display 348 in the illustrated embodiment plots
via the trendline 348t ICP values gathered and/or calcu-
lated during the trend time period, which as mentioned
above is eight hours in the illustrated embodiment. Sim-
ilarly, the trends window 310 shows trendlines 352t, 374t,
376t in the other graphical displays 352, 374, 376 span-
ning eight hours. The graphical display 348 can show
(e.g.,viaagraphline and/or other pictorial display) values
of another statistic based on ICP, e.g., a mean value of
the physiological parameter calculated over a sample pe-
riod, e.g., every two to three seconds, a median value, a
normalized value, a systolic value, adiastolic value, wave
amplitude, etc. Inan exemplary embodiment, if the trends
window 310 shows information for a plurality of physio-
logical parameters, as in the illustrated embodiment, the
same statistic(s) are shown on the trends window’s
graphical displays for each of the parameters, thereby
facilitating quick identification and understanding of the
displayed information.

[0054] FIGS 10and 11 illustrate embodiments in which
the ICP trendline 348t is shown over trend time periods
other than eight hours. FIG. 10 illustrates an embodiment
in which a one hour trend time period is selected, e.g.,
by selection of the "1 hr" trend time button 332f, such that
the trendline 348t shows the current value (e.g., average
ICP) over a one hour time period and similarly shows the
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trendlines 352t, 374t, 376t in the other graphical displays
352, 374, 376 spanning one hour. FIG. 11 illustrates an
embodiment in which a forty-eight hour trend time period
is selected, e.g., by selection of the "48 hr" trend time
button 332a, such that the trendline 348t shows the cur-
rentvalue (e.g., average ICP) over aforty-eight hour time
period and similarly shows the trendlines 352t, 374t, 376t
in the other graphical displays 352, 374, 376 spanning
forty-eight hours.

[0055] Referring again to FIG. 3, the textual display
346 can represent ICP textually and/or pictorially. In the
illustrated embodiment, the textual display 346 includes
information related to an average of ICP values gathered
and/or calculated during the trend time period including
a current average (e.g., the current average intracranial
pressure) over the trend time period. Although a current
value related to ICP is an average of gathered values in
the illustrated embodiment, as mentioned above, other
current values can be shown instead of or in addition to
the average of gathered values, e.g., an average of a
calculated index (e.g., an average of peak gathered val-
ues, an average of a rate of change of the gathered val-
ues, etc.), a median of gathered values, a rate of change
of gathered values, a correlation (e.g., PRx, RAP, auto-
correlation, an average of autocorrelation, etc.), a max-
imum value among the gathered values, a minimum val-
ue among the gathered values, a root mean square
(RMS), peak-to-peak values, etc.

[0056] The currentvalue can be shown textually and/or
graphically. Inthe illustrated embodiment, the current av-
erage is shown textually with a numerical value 347. The
average ICP value in the illustrated embodiment is 12
mmHg. As will be appreciated by a person skilled in the
art, the numerical value 337 shown on the trends window
310 can be an exact average value or can be a rounded
value, e.g., rounded to a nearest whole number (as in
the illustrated embodiment), rounded to one decimal
place, rounded to two decimal places, etc. The numerical
value 347 shown for ICP in the textual display 346 of the
trends window 310 can be different than the numerical
value 334 in the current data window 312, as in the illus-
trated embodiment, since the numerical value 347 shown
for ICP in the textual display 346 of the trends window
310 is based on the trend time period, whereas the nu-
merical value 334 in the current data window 312 is based
on the currenttime period. In an exemplary embodiment,
the numerical values 334, 347 are of a same type of cur-
rentvalue, e.g., both averages of gathered values, so as
to facilitate comparison of the physiological parameter
over different time periods.

[0057] The textual displays and/or the graphical dis-
plays for any one or more of the physiological parameters
shown in the trends window 310 and/or in the current
datawindow 312 can include other information regarding
their respective physiological parameters. For example,
still using ICP as a representative example, the textual
display 314 in the current data window 312 can include
a sensing device position indicator (not shown) that in-



21 EP 2 777 488 A1 22

dicates a position (e.g., (L/R parenchyma, L/R ventricle,
or lumbar) of a sensing device (not shown) sensing ICP
from the patient so as to gather ICP values therefrom.
The position can be entered manually. For another ex-
ample, the textual display 354 and/or the graphical dis-
play 374 for EVD ICP can indicate textually and/or graph-
ically whether or not the EVD having the EVD ICP is an
open state or a closed state. As will be appreciated by a
person skilled in the art, a default state of an EVD is
typically the closed state. The EVD being in the closed
state can be indicated by, e.g., not providing any partic-
ular textual or graphical indication regarding the EVD’s
open or closed state. FIG. 3 illustrates an embodiment
in which the EVD is indicated as being in the open state,
e.g., thatthe EVD opened to relieve excess cerebral spi-
nal fluid (CSF) in the brain. The open state is indicated
in the FIG. 3 embodiment with a textual EVD state indi-
cator 355 ("Open") in the EVD textual display 354 and a
graphical EVD state indicator in the form of background
shading in the EVD graphical display 374. The textual
EVD state indicator 355 can have another configuration
(e.g., "open state," "EVD open," "closed," "EVD closed,"
etc.), and the graphical EVD state indicator can also have
other configurations (e.g., a schematic illustration of an
open EVD device, etc.)

[0058] To facilitate assessment of the patient’s condi-
tion, an alarm, e.g., an audible sound, a flashing window,
an illuminated light, a color change on the display screen
300, a page to an attending physician, etc., can be pro-
vided if any of the monitored physiological parameters
fall outside their associated normal range. The alarm can
be provided in a variety of ways. In an exemplary em-
bodiment, when a current value of one of the physiolog-
ical parameters, e.g., ICP, MAP/BP,HR, EVD level, CPP,
PbO2, and Tb, shown on the trends window 310 (e.g., in
any of the current data window 312, the textual displays
346, 350, 354, 376, 380, 382, 384, and the graphical
displays 348, 352, 374, 378) falls outside its associated
predetermined normal range, the alarm can be triggered.
In other words, when a current value of one of the phys-
iological parameters increases to be above the predeter-
mined upper normal limit for that physiological parameter
or decreases to be below the predetermined lower nor-
mal limit for that physiological parameter, the alarm can
be triggered. In other words, when the physiological pa-
rameter’s average falls outside the normal range as de-
termined by the device’s processor, the processor can
cause the device’s alarm to activate. An alarm may exist
for a parameter in only one of the current data window
312 and the parameter’s associated textual and graphical
displays because of the differing time periods used in the
current data window 312 and the parameter’s associated
textual and graphical displays. Various embodiments of
providing alarms for physiological parameters are dis-
cussed in further detail in U.S. App. No. 13/803,667 en-
titled "Methods, Systems, And Devices For Monitoring
And Displaying Medical Parameters For A Patient" filed
on March 14, 2013.
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[0059] Intheillustrated embodiment of FIG. 3, the ICP,
MAP/BP, HR, ICP 2, CPP, PbO2, and Tb physiological
parameters are within their respective normal ranges
such that alarms are not shown for any of MAP/BP, HR,
ICP 2, CPP, PbO2, and Tb. Any one or more of the pa-
rameters on the screen 300 can, in any combination
thereof, have alarms therefor.

[0060] When an alarm is triggered, the alarm can per-
sist, e.g., a sound can continue sounding, the textual dis-
play’s background color can remain its changed color,
the textual display’s background color can flash, a warn-
ing light attached to the display can continue flashing,
etc., until the alarm is acknowledged by a user and/or
until the out-of-normal range parameter’s average falls
back within the normal range. The alarm can be acknowl-
edgedin avariety of ways, such as by activating an alarm
silence button (not shown). In an exemplary embodiment,
the alarm silence button can appear only when an alarm
is triggered.

[0061] When the alarm is acknowledged, the display
screen 300 can continue to indicate that the out-of-nor-
mal-range parameter is outside the normal range until
the parameter returns to within the normal range. In this
way, the display screen 300 can indicate that the alarm
condition has been observed by at least one medical
practitioner, e.g., nurse, doctor, etc. Thus, any subse-
quent observer of the display screen 300 while the alarm
condition persists can determine from the display screen
300 that the alarm has been previously observed and is
likely being tended to as needed. The display screen 300
can display an acknowledged alarm in a variety of ways.
In an exemplary embodiment, the acknowledged alarm
for an out-of-normal-range physiological parameter can
include at least a color change on the display screen 300
for the out-of-normal-range physiological parameter. The
portion(s) of the screen 300 associated with the out-of-
range parameter that changed to indicate the alarm can
change again similar to that discussed above regarding
the change to indicate the alarm., e.g., change from one
color to another color. Various embodiments of acknowl-
edging alarms for physiological parameters are dis-
cussed in further detail in U.S. App. No. 13/803,667 en-
titled "Methods, Systems, And Devices For Monitoring
And Displaying Medical Parameters For A Patient" filed
on March 14, 2013.

[0062] FIG. 12 shows an embodiment of the display
screen 300 after acknowledgement of an alarm regarding
out-of-normal-range CPP. In response to the alarm being
acknowledged, e.g., inresponse to activation of an alarm
silence button, an acknowledgement was triggered,
thereby changing a background color for the CPP textual
display 326 in the current data window 312 from one
color, e.g., red, to another color, e.g., white, in FIG. 12.
An alarm symbol 327 can remain present on the display
screen 300 even after the alarm has been acknowledged,
as shown in FIG. 12.

[0063] The trends window 310 can be configured to
indicate whether or not a physiological parameter was in
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an alarm state during the trend time period shown in the
trends window 310. In other words, the trends window
310 can be configured to indicate when an alarm was
triggered for a physiological parameter, e.g., when the
physiological parameter was outside its associated nor-
mal range, and how long the alarm persisted, e.g., when
the physiological parameter returned to within its asso-
ciated normal range. The trends window 310 can thus
be configured to provide historical alarm data regarding
each of the physiological parameters, thereby facilitating
patient care and/or saving time by providing more infor-
mation regarding the patient in one place. In an exem-
plary embodiment, the trends window 310 can be con-
figured to indicate specific dates and times during the
trend time period shown in the trends window 310 in
which any of the physiological parameters were outside
their respective normal ranges.

[0064] The trends window 310 can be configured to
indicate historical alarm information for a physiological
parameter in a variety of ways. In an exemplary embod-
iment, the trends window 310 can be configured to in-
clude an alarm marker within the graphical display of the
physiological parameter which had one or more alarm
states during the trend time period shown in the trends
window 310. If multiple alarm states existed for the pa-
rameter, the parameter’s graphical display can include
an alarm marker for each of the alarm states, thereby
providing a more complete picture of the parameter’s his-
tory.

[0065] The alarm marker can be positioned within the
graphical display adjacent the dates and times corre-
sponding to the alarm state, e.g., adjacent the trendline
within the graphical display at the corresponding date
and time. Being positioned adjacent the dates and times
corresponding to the alarm state can facilitate compari-
son of alarm states for different physiological parameters
because the alignment/misalignment of the alarm mark-
ers can be easily visually compared as being at same or
different dates and times.

[0066] The alarm marker can have a variety of config-
urations, e.g., a highly color-contrasted portion of the
trends window 310, a symbol shown on the trends win-
dow 310, shading within the trends window 310, a bolded
portion of the trendline, a line adjacent the trendline, etc.
A color of the alarm marker can correspond to a color of
the alarm provided on the display screen, which in the
illustrated embodiment is a red color, but any color(s)
can be used. In the illustrated embodiment of FIG. 3, the
alarm marker includes a line extending timewise within
agraphical display and a shaded portion within the graph-
ical display in a portion thereof corresponding to the line.
By way of example, FIG. 3 shows alarm marker shading
348s and an alarm marker line 3481 at two different times
in the ICP graphical display 348, alarm marker shading
352s and an alarm marker line 3521 at three different
times in the MAP graphicaldisplay 352, and alarm marker
shading 374s and an alarm marker line 3741 at two dif-
ferent times in the EVD graphical display 374. The alarm
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markers in the illustrated embodiment can allow dates
and times of alarms for different parameters to be easily
compared, as mentioned above, such as to determine
that each of ICP and ICP2 (EVD) had concurrent alarm
states at about 19:10:00, as shown in FIG. 3. No alarm
marker is shown in the CPP graphical display 378, there-
by indicating that CPP was not in an alarm state in the
trend time period shown on the trends screen 310.
[0067] Similar to that discussed above regarding the
alarm for the normal range, to facilitate assessment of
the patient’s condition, a goal alarm can be provided if
any of the physiological parameters are outside their as-
sociated goal range. In an exemplary embodiment, the
goal alarm can be provided for a physiological parameter
when the physiological parameter is outside its associ-
ated goal range, which can be nested within the normal
range, and is within its associated normal range. The
goal alarm can indicate to medical personnel, e.g., an
attending nurse, a doctor, etc., that the patient may need
assessment and/or treatment because the physiological
parameter associated with the goal alarm is not in an
optimal range and therefore may be heading outside its
normal range. In other words, the patient’s condition may
be deteriorating but can be assessed and/or the patient
can be treated prior to the patient being in a more dire
condition. The goal alarm can thus function in a prevent-
ative way. The goal alarm can be provided in a variety
of ways.

[0068] Inanexemplary embodiment, whenan average
of one of the physiological parameters, e.g., ICP,
MAP/BP, HR, EVD level, CPP, PbO2, and Tb, is within
its associated predetermined goal range, and hence is
also within its associated normal range, a goal indicator
can be shown on the display screen 300. In other words,
when a current value of one of the physiological param-
eters is within its associated goal range, e.g., below its
associated predetermined upper goal limit and above its
associated predetermined lower goal limit, the goal indi-
cator can be triggered to be displayed on the screen 300
for that physiological parameter. The device’s processor
can be configured to determine whether the physiological
parameters’ current values are within their respective the
goal ranges and can be configured to cause the goal
indicator to be shown on the screen 300. The statuses
of the physiological parameters shown on the display
screen 300 can thus be quickly assessed by checking
the display screen 300, e.g., by a user looking at the
display screen, to determine if a goal indicator is present
on the screen 300 for each of the physiological parame-
ters. The goal alarm for a physiological parameter can,
in an exemplary embodiment, include absence of the
goal indicator from the screen 300 for that physiological
parameter. Various embodiments of providing goal
alarms and goal indicators for physiological parameters
are discussed in further detail in U.S. App. No.
13/803,667 entitled "Methods, Systems, And Devices
For Monitoring And Displaying Medical Parameters For
A Patient" filed on March 14, 2013.
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[0069] The trends window 310 can be configured to
indicate whether or not a physiological parameter was
within its goal range during the trend time period shown
in the trends window 310. In other words, the trends win-
dow 310 can be configured to indicate when a goal alarm
was triggered for a physiological parameter, e.g., when
the physiological parameter was outside its associated
goal range, and how long the goal alarm persisted, e.g.,
when the physiological parameter returned to within its
associated goal range. The trends window 310 can thus
be configured to provide historical goal alarm data re-
garding each of the physiological parameters, thereby
facilitating patient care and/or saving time by providing
more information regarding the patient in one place. In
an exemplary embodiment, the trends window 310 can
be configured to indicate specific dates and times during
the trend time period shown in the trends window 310 in
which any of the physiological parameters were within
their respective goal ranges.

[0070] The trends window 310 can be configured to
indicate historical goal alarm information for a physiolog-
ical parameter in a variety of ways. In an exemplary em-
bodiment, the trends window 310 can be configured to
include a goal marker within the graphical display of the
physiological parameter which was within its associated
goal range during the trend time period shown in the
trends window 310. If the parameter was within its asso-
ciated goal range at different dates/times, the parame-
ter’'s graphical display can include a goal marker for each
of the dates/times, thereby providing a more complete
picture of the parameter’s history.

[0071] The goal marker can be positioned within the
graphical display adjacent the dates and times corre-
sponding to the date/time the parameter was within its
associated goal range, e.g., adjacent the trendline within
the graphical display at the corresponding date and time.
Being positioned adjacent the dates and times corre-
sponding to the goal state can facilitate comparison of
goal states for different physiological parameters be-
cause the alignment/misalignment of the goal markers
can be easily visually compared as being at same or dif-
ferent dates and times.

[0072] The goal marker can have a variety of configu-
rations similar to that discussed above regarding the
alarm marker and can include, e.g., a highly color-con-
trasted portion of the trends window 310, a symbol shown
on the trends window 310, shading within the trends win-
dow 310, a bolded portion of the trendline, a line adjacent
the trendline, etc. A color of the goal marker can corre-
spond to a color of the alarm provided on the display
screen, which in the illustrated embodiment is a bright
green color, butany color(s) canbe used. Intheillustrated
embodiment of FIG. 3, the goal marker includes a line
extending timewise within a graphical display. By way of
example, FIG. 3 shows a goal marker line 352g at one
time in the MAP graphical display 352, agoal alarm mark-
erline 374g atone time in the EVD graphical display 374,
and agoal marker line 378g at one time in the CPP graph-
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ical display 378. The goal markers in the illustrated em-
bodiment can allow dates and times of alarms for different
parameters to be easily compared, as mentioned above,
such as to determine that none of ICP, MAP, EVD, and
CPP in any combination had any overlapping time(s) of
being within their associated goal ranges. No goal marker
is shown in the ICP graphical display 348, thereby indi-
cating that ICP was not within its associated goal range
in the trend time period shown on the trends screen 310.
[0073] The trends window can be configured to allow
user selection of a date and time within the currently-
selected trend time period. The trend time period spans
over multiple times but may not span over more than one
date depending on a length of the trend time period, a
start date and time for the trend time period, and an end
date and time for the trend time period. Data correspond-
ing to the user-selected date and time can be displayed
on the trends window 310, thereby facilitating analysis
of the patient’s condition at a specific point in time. Dif-
ferent points in time can be compared against one an-
other, which can facilitate diagnosis, assessment, and/or
treatment of the patient and/or can facilitate detection of
patterns using data from a plurality of patients.

[0074] The date and time within the currently-selected
trend time period can be selected in a variety of ways. In
one embodiment, the trends window 310 can include a
text entry field (not shown) configured to allow user input
of a date and time to allow selection thereof. In another
embodiment, the trends window 310 can include a cal-
endar feature configured to allow a user to scroll through
dates and times to select a specific date and time. In yet
another embodiment, the trends window 310 can include
a trend preferences button (not shown) configured to be
activated to allow adjustment of a selected time within
the trend time period, such as by providing a preferences
window in which start and end dates and times of the
trend time period can be selected. As in the illustrated
embodiment, the trends window 310 can have a movable
time marker displayed thereon that can be configured to
be movable on the display screen 300 so as to select a
date and time within the trend time period.

[0075] The time marker can have a variety of configu-
rations. In the illustrated embodiment, the time marker
includes a scroll bar 309 configured to be movable along
the timeline 307. The timeline 307 is positioned below all
of the graphical displays 348, 352, 374, 378 shown in the
trends window 310, but the timeline 307 can be in other
positions, e.g., above the graphical displays, between
adjacent graphical displays, etc. The scroll bar 309 is in
the form of a slidable solid line in the illustrated embod-
iment but can have other forms, e.g., a slidable dotted
line, an arrow and/or other symbol adjacent the graphical
displays, etc. Start and end dates and times of the time-
line 307 can be defined by start and end dates and times
of the trend time period. In the illustrated embodiment,
the timeline 307 starts at 12:05:00 on 20/09/20 and spans
eight hours (the selected trend time period) to 20:05:00
on 20/09/20. A position of the scroll bar 309 along the
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timeline 307 can define the selected date and time. In
the illustrated embodiment, the selected date is 20/09/20
and the selected time is 14:21:10.

[0076] Inanexemplary embodiment, the scroll bar 309
can be configured to be movable along each of the trend-
lines 348t, 352, 374t, 376t currently shown in the graph-
ical displays 348, 352, 374, 378 of the trends window
310. The scroll bar 309 can be configured to move simul-
taneously along each of the displayed trendlines 348t,
352t, 374t, 376t. The slidable line 309 can thus indicate
a selected position along each of the displayed trendlines
348t, 352t, 374t, 376t at the selected date and time. The
scroll bar 309 can thus be configured to select a same
specific date and time for each of at least the displayed
physiological parameters such that data for each of at
least the displayed physiological parameters at the se-
lected date and time can be provided on the display
screen 300. The display screen 300 can thus be config-
ured to provide a snapshot of the patient’s condition at
the selected date and time.

[0077] The scroll bar 309 can be movable along the
timeline 307 in a variety of ways. For example, the scroll
bar 309 can be configured to be selected, e.g., by touch
on the touchscreen, and moved on the screen 300 by
user touch gesture. For another example, the scroll bar
309 can be configured to be selected, e.g., by touch on
the touchscreen, at a controller portion 309c thereof. The
controller portion 309¢ can be positioned along the time-
line 307 and slidable therealong in a drag and drop fash-
ion so as to move the scroll bar 309 through the timeline
307 and across the displayed trendlines 348t, 352t, 374t,
376t. The scroll bar 309 can be movable in other ways,
such as by being selectable along any portion thereof via
touchscreen or pointer device and dragged and dropped
along the timeline 307, by entering a date and time into
a text entry box and thereby causing the scroll bar 309
to move to that date and time along the timeline 307, etc.
[0078] Various types ofdata canbe provided regarding
each of the physiological parameters at the selected date
and time, e.g., at the date and time indicated by the po-
sition of the scroll bar 309. In an exemplary embodiment,
the trends window 310 can include any one or more of a
detail trends window, an assessment window, and a no-
tification window to be displayed at the selected date and
time. Each of the detail trends window, the assessment
window, and the notification window are discussed in fur-
ther detail below.

[0079] The detail trends window can be configured to
show information for one or more physiological parame-
ters in a detail time period surrounding the selected date
and time. In an exemplary embodiment, the detail time
period can less than the trend time period, e.g., one
minute, five minutes, a single heartbeat, three heart-
beats, ten minutes, etc., although virtually any time period
can be used as the detail time period. The detail time
period can thus show a more detailed portion of a trend-
line during a time period that includes the selected date
and time. Similar to that discussed above regarding the
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current time period, the detail time period can be a pre-
determined amount of time that can be a default, prepro-
grammed time period, e.g., preprogrammed into a proc-
essor, or can be customized for a particular patient. The
detail time period can be adjustable, also similar to that
discussed above with respect to the current time period.
The detail time period can be customized and/or adjusted
in avariety of ways, e.g., by activatinga main menu button
(not shown) to cause a preferences window to be pro-
vided in which the detail time period can be customized
and/or adjusted.

[0080] The detail trends window can be configured to
be shown on the display screen 300 in a variety of ways.
In an exemplary embodiment, all available detail trends
windows for physiological parameters having graphical
displays on the trends window 310 can be displayed for
the date and time defined by the scroll bar’s position with-
in the trend time period upon activation of the detail time
period button 336, e.g., by touching the button 336 on
the touchscreen. Additionally or alternatively, the detail
trends window for a selected one of the physiological
parameters can be shown on the display screen 300 by
selecting the trendline for the selected one of the physi-
ological parameters at a location of the scroll bar 309
along that parameter’s trendline. Each of the displayed
trendlines 348t, 352t, 374t, 376t can include a details
icon 348i, 352i, 374i, 376i thereon at the location of the
scroll bar 309 therealong. The details icons 348i, 352i,
374i, 376i in the illustrated embodiment each include a
circle on the scroll bar 309, but the details icons 348i,
352i, 374i, 376i can have any of a variety of configura-
tions, e.g., an "x" and/or other symbol on the scroll bar
309, a "details" button on the screen 300 adjacent each
of the graphical displays that can be configured to be
selected to show the detail trends window for its associ-
ated trendline, a master "details" button on the screen
300 configured to be selected to show the detail trends
for each of the displayed trendlines, etc.

[0081] FIG. 13 shows an embodiment of the trends
window 310 including at least one detail trends window.
In the illustrated embodiment, the ICP details icon 348i
has been selected on FIG. 3 to cause an ICP detail trends
window 348w to be displayed on the trends window 310,
and the EVD details icon 374i has been selected on FIG.
3 to cause an EVD detail trends window 374w to be dis-
played on the trends window 310. The detail trends win-
dows 348w, 374w in the illustrated embodiment each in-
clude a zoomed-in view of their respective trendlines
348t, 374w for the detail trend time period centered at
the selected date and time, but the detail trends windows
can have a variety of configurations. The detail trends
windows 348w, 374w are displayed on the trends window
310 in the illustrated embodiment, but detail trends win-
dow can be configured to be displayed in another window,
e.g., a dedicated detail trends window. The detail trends
windows 348w, 374w can be configured to remain dis-
played on the screen 300 until deselected, e.g., their as-
sociated details icons 348i, 374i are again activated, the
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detail trends windows 348w, 374w are dragged and
dropped off the screen 300, etc. The detail trends win-
dows 348w, 374w can be configured to automatically up-
date if the scroll bar 309 is moved while the detail trends
windows 348w, 374w are shown on the screen 300. Al-
ternatively, the detail trends windows 348w, 374w can
be configured to disappear from the screen 300 if the
scroll bar 309 is slid along the trendlines 348t, 352t, 374,
376t while the detail trends windows 348w, 374w are
shown on the screen 300.

[0082] When all available detail trends windows are
shown, e.g., on the trends window 310 or elsewhere, the
detail time period button 336 can be configured to be
deactivated, e.g., removed from the display screen 300,
grayed out (as in the illustrated embodiment), struck out
(asin the illustrated embodiment, in which the button 336
is crossed out with an "X"), etc., thereby indicating that
no more detail trends windows are available for viewing.
[0083] FIG. 14 shows an embodiment of the trends
window 310 of FIG. 10 after the ICP and EVD details
icons 348i, 374i have been activated so as to cause their
associated detail trends windows 348w, 374w to be
shown on the screen 300. FIG. 15 shows an embodiment
of the trends window 310 of FIG. 11 after the ICP and
EVD details icons 348i, 374i have been activated so as
to cause their associated detail trends windows 348w,
374w to be shown on the screen 300. FIG. 16 shows an
embodiment of the trends window 310 of FIG. 6 after the
ICP detail icons 348i has been activated so as to cause
its associated detail trends window 348w to be shown on
the screen 300.

[0084] The assessment window can be configured to
show assessment information regarding one or more di-
agnostic parameters for the patient atand/or surrounding
the selected date and time. Examples of diagnostic pa-
rameters include pupil reading, Glasgow Coma Scale
(GCS), EVD level, Acute Physiology and Chronic Health
Evaluation (APACHE), Simplified Acute Physiology
Score (SAPS), Paediatric Index of Mortality (PIM2), Se-
quential Organ Failure Assessment (SOFA) score, Can-
cer Mortality Model (CMM), Mortality Prediction Model
(MPM), Risk, Injury, Failure, Loss and End-stage (RIFLE)
kidney classification, Child-Pugh (CP), Ranson score,
Multiple Organ Dysfunction Score (MODS), and Logistic
Organ Dysfunction System (LODS). In a neurological
context, exemplary diagnostic parameters include pupil
reading, GCS, and EVD level.

[0085] The display screen 300 can be configured to
show an assessment graphical display 351 that corre-
sponds to the trend time period and that includes assess-
ment information in graphical form for the one or more
diagnostic parameters. The assessment graphical dis-
play 351 is shown positioned below all of the visible phys-
iological parameter graphical displays 348, 352, 374,378
on the trends window 310 in the illustrated embodiment
of FIG. 3, but the assessment graphical display 351 can
be positioned above all of the visible physiological pa-
rameter graphical displays 348, 352, 374, 378 or posi-
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tioned between two of the visible physiological parameter
graphical displays 348, 352, 374, 378.

[0086] The assessment graphical display 351 can be
configured to show diagnostic parameter assessmentin-
formation in graphical or pictorial form. The diagnostic
parameters in the illustrated embodiment include pupil
reading, GCS, and EVD level, but as mentioned above,
any one or more diagnostic parameters can be tracked
for a patient. In an exemplary embodiment, each of the
available diagnostic parameters can include a graph line
3359, 339g, 3419 for each of the pupil reading, GCS, and
EVD level diagnostic parameters that extends through
the trend time period. The scroll bar 309 can be config-
ured to be movable along each of the graph line 335g,
339¢, 341g, similar to that discussed above regarding
the trendlines 348t, 352t, 374t, 376t currently shown in
the graphical displays 348, 352, 374, 378 of the trends
window 310. The scroll bar 309 can thus be configured
to move simultaneously along each of the graph lines
3359, 3399, 341gand the displayed trendlines 348t, 352,
374t, 376t. The slidable line 309 can thus indicate a se-
lected position along each of the displayed graph lines
3359, 3399, 341gand the displayed trendlines 348t, 352,
374t, 376t at the selected date and time.

[0087] Each of the graph lines 335g, 339g, 341g can
include assessment markers therealong. Each of the as-
sessment markers can indicate a point within the trend
time period, e.g., a specific date and time within the trend
time period shown on the trends window 310, that cor-
responds to a time that the patient was assessed with
respect to the assessment marker’s associated diagnos-
tic parameter. In other words, each of the assessment
markers can indicate a point within the trend time period
at which assessment information was received by the
system for its associated diagnostic parameter. In the
illustrated embodiment, the pupil reading graph line 335g
has four assessment markers therealong, the GCS graph
line 339g has four assessment markers therealong, and
the EVD level graph line 341 g has three assessment
markers therealong.

[0088] The assessment markers can have a variety of
configurations. Examples of the assessment markers in-
clude icons, geometric shapes, symbols, numbers, let-
ters, alphanumeric characters, etc. In an exemplary em-
bodiment, each of the diagnostic parameters can have
its own unique assessment marker. Unique assessment
markers can facilitate quick visual distinction between
different assessment markers that can be simultaneously
shown on the trends screen 310. In the illustrated em-
bodiment of FIG. 3, the unique assessment markers for
pupil reading include icons with an eye graphic, the as-
sessment markers for GCS include icons with aline graph
graphic, and the assessment markers for EVD level in-
clude icons with a fluid drop graphic. In the trend time
period shown in FIG. 3, the pupil reading graph line 335g
has three eye graphic icon assessment markers the-
realong, the GCS graph line 339g has three line graph
icon assessment markers therealong, and the EVD level
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graph line 34 1 g has three fluid drop icon assessment
markers therealong.

[0089] One or more assessment markers can be pro-
vided that are common to all of the diagnostic parame-
ters. In an exemplary embodiment, each of the diagnostic
parameters can share a common assessment marker
configured to indicate a change in a diagnostic parame-
ter. The common assessment marker can have a differ-
ent color than the unique assessment markers, which
can facilitate visual detection of the change. Alternatively,
each of the diagnostic markers can include a unique as-
sessment marker configured to indicate a change in the
diagnostic marker. In the illustrated embodiment, each
of the diagnostic parameters can share a common as-
sessment marker in the form of a parallelogram shape
having a bright yellow color, although as mentioned
above, other shapes and colors can be used. In the trend
time period shown in FIG. 3, the pupil reading graph line
335¢g has one change assessment markers therealong,
the GCS graph line 339g has one change assessment
markers therealong, and the EVD level graph line 341g
has zero change assessment markers therealong.
[0090] FIGS. 5, 6, and 16 illustrate embodiments in
which atleast one diagnostic parameter does not include
any assessment markers in the presently selected trend
time period, which is the EVD graph line 341g in these
embodiments. One or more diagnostic parameters may
not have available information for a variety of reasons,
such as no diagnostic information being gathered at all
or gathered during the selected time period.

[0091] Thediagnostic parameter assessmentinforma-
tion, pupil reading information, GCS information, EVD
level information, etc., can be received by the system in
a variety of ways. In an exemplary embodiment, the dis-
play screen 300 can be configured to provide user access
to a diagnostic parameter entry screen (not shown) con-
figured to allow a user to manually enter diagnostic pa-
rameter assessment information and associate a date
and time therewith, e.g., a date and time that the infor-
mation was gathered by medical personnel. The diag-
nostic parameter entry screen can have a variety of con-
figurations, as will be appreciated by a person skilled in
the art, such as by providing a text entry box, a drop-
down menu of diagnostic parameter options, etc. Various
embodiments of entering information into a system via a
user interface are described in further detail in U.S. Pat.
Pub. No. 2009/0005703 entitled "Medical Monitor User
Interface" filed June 27, 2007.

[0092] The assessment markers can be configured to
be automatically provided in the assessment graphical
display 351 for the diagnostic parameters along their as-
sociated graph lines 335g, 339g, 341g. In other words,
if the system has one or more diagnostic parameter as-
sessment information, e.g., stored in a memory thereof,
that falls within the currently selected trend time period,
assessment marker(s) for that diagnostic parameter as-
sessment information can be automatically provided on
the appropriate ones of the graph lines 335g, 339g, 341g.
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[0093] The display screen 300 can be configured to
show the assessment graphical display 351 simultane-
ously with an assessment window 333. The assessment
window 333 can be configured to provide the data asso-
ciated with the assessment markers in the assessment
graphical display 351. In other words, the assessment
window 333 can provide the numerical, text, and/or other
clinically relevant data associated with the diagnostic pa-
rameters.

[0094] The assessmentwindow 333 can be configured
to be shown on the display screen 300 in a variety of
ways. In an exemplary embodiment, assessment infor-
mation for each available diagnostic parameter can be
displayed in the assessment window 333 for the date and
time defined by the scroll bar’s position within the trend
time period and along each of the diagnostic parameter’s
graph lines 335g, 339¢g, 341g. The diagnostic parame-
ter(s) can have information available at the selected date
and time, but in some instances, diagnostic information
may not have been received by the system at exactly the
selected date and time. The assessment window 333
can thus be configured to show information at the select-
ed date and time and/or at dates/times adjacent to the
selected date and time, e.g., before and/or after the se-
lected date and time. The assessment window 333 can
be configured to show assessment information for a di-
agnostic parameter at a nearest date and time before the
selected date and time at which information was received
for the diagnostic parameter and/or to show assessment
information for a diagnostic parameter at a nearest date
and time after the selected date and time at which infor-
mation was received for the diagnostic parameter.
[0095] In an exemplary embodiment, the assessment
window 333 can be configured to concurrently show as-
sessment information for each diagnostic parameter be-
ing tracked, gathered, etc. for the patient. In this way, the
assessment window 333 can provide a complete picture
of the patient’'s diagnostic assessment. If more diagnostic
parameters are available than can be shown at a single
time, the assessment window 333 can include a scroll
element, similar to that discussed above. If a plurality of
diagnostic parameters are available, an order in which
the diagnostic parameters are displayed within the as-
sessment window 333 can be adjusted, similar to that
discussed above regarding adjustment of the order of
graphical displays within the trends window 310. In an-
other embodiment, the assessment window 333 can be
configured to show only assessment information for one
diagnostic parameter at a time, with each diagnostic pa-
rameter being selectable for display, e.g., by activation
of an assessment button (not shown).

[0096] The assessmentwindow 333 can be configured
to be displayed concurrently with the trends window 310.
The display screen 300 can thus provide afuller snapshot
of the patient’s condition. The assessment window 333
can, however, be configured to be displayed separately
from the trends window 310, e.g., in its own dedicated
window.
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[0097] Theassessmentwindow 333 can be configured
to be displayed automatically with the trends window 310,
e.g.,whenthetrendstab 306 is selected by a user, wheth-
er or not any assessment information is available at
and/or adjacent to the selected date and time. Alterna-
tively, the assessment window 333 can be configured to
be displayed in response to a user input request for as-
sessment information, e.g., by activating an assessment
button (not shown) on the display screen 300, by select-
ing an assessmenttab 343 on the trends window 310, etc.
[0098] In the illustrated embodiment of FIG. 3, the as-
sessment window 333 includes pupil reading assess-
mentinformation 335, GCS assessmentinformation 339,
and EVD level assessment information 341. However,
as mentioned above, any one or more diagnostic param-
eters can be shown in an assessment window. None of
the diagnostic parameters have assessment information
associated therewith at the selected date and time within
the trend time window in the illustrated embodiment. The
assessment window 333 thus shows assessment infor-
mation for each diagnostic parameter at a nearest date
and time before the selected date and time at which in-
formation was received for the diagnostic parameter and
shows assessment information for a diagnostic param-
eter at a nearest date and time after the selected date
and time at which information was received for the diag-
nostic parameter.

[0099] The assessment window 333 in the illustrated
embodiment is displayed concurrently with the trends
window 310, but as mentioned above, the assessment
window 333 can be otherwise displayed. The assess-
ment tab 343 is selected in the embodiment shown in
FIG. 3 such that the assessment window 333 is shown.
One or more other parameter information windows can
be selected and shown, e.g., a notification window that
can be selected via a notification tab 349.

[0100] The notification window can be configured to
show notification information regarding one or more med-
ically-related events that occurred as related to the pa-
tient at and/or surrounding the selected date and time.
By being configured to provide notification of medically-
related events, the display screen 300 can allow a user
viewing the screen 300 to more easily determine why
one or more physiological parameters and/or diagnostic
parameters may have changed at a certain point orduring
a certain period of time. In other words, the occurrence
of a medically-related event can help inform why a par-
ticular parameter changed at a certain time. In general,
medically-related events include events that can affect
one or more physiological parameters. General exam-
ples of medically-related events include interventions
(e.g., actions performed by medical personnel as related
to the patient such as medication administration, adjust-
ment of EVD, administration of oxygen, etc.), planned or
unplanned events (e.g., spontaneously occurring or pur-
posefully occurring events that happened to the patient,
such as a seizure, an MRI image being taken, providing
ameal, etc.), and notes (e.g., information noted by med-
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ical personnel as potentially having importance in the pa-
tient’s treatment and care such as movement of the pa-
tient to another area of the hospital). Examples of med-
ically-related events include the administration of a med-
ication by a caregiver, the adjustment of a sensing device
that monitors ICP and/or other physiological parameter,
taking the patient’s temperature, caregiver observations,
moving the patient to another room, transporting the pa-
tient, reactivity, cleaning the patient, taking an MRI or
other scan of the patient, the patient eating, the patient
having a family/friend visitor, oxygen challenge, the pa-
tientbeing awake or asleep, etc. For example, notification
information indicating that a patient received a drug at a
particular time can facilitate a medical practitioner’s as-
sessment as to whether the drug had the desired clinical
effect based on trends of one or more physiological pa-
rameters following the particular time. For another exam-
ple, in a neurological context, any movement of the pa-
tient can affect ICP such that notification information pro-
viding notice that a patient was taken for an MRI at a
certain time could help explain a change in ICP meas-
urement values at and/or after the certain time.

[0101] The display screen 300 can be configured to
show the notification graphical display 353 that corre-
sponds to the trend time period and that includes notifi-
cation information in graphical form for the one or more
diagnostic parameters. FIG. 17 illustrates an embodi-
ment of the notification graphical display 353 when the
notification tab 349 has been selected. The notification
graphical display 353 is shown positioned below all of
the visible physiological parameter graphical displays
348, 352, 374, 378 and above the assessment graphical
display 351 on the trends window 310 in the illustrated
embodiment of FIG. 17, but the notification graphical dis-
play 353 can be positioned above or below any one or
more of the visible physiological parameter graphical dis-
plays 348, 352, 374, 378 and the assessment graphical
display 351.

[0102] The notification graphical display 353 can be
configured to show noatification information in graphical
or pictorial form. The notification information in the illus-
trated embodiment includes interventions, unplanned
events, and notes, but as mentioned above, any notifi-
cation information can be provided. Each of the interven-
tions, unplanned events, and notes can include a plurality
of different types of notifications that fall under its asso-
ciated general category of interventions, unplanned
events, and notes. In an exemplary embodiment, each
of the available medically-related events can include a
graph line 359g, 3619, 363g for each of the interventions,
unplanned events, and notes medically-related events
that extend through the trend time period. The scroll bar
309 can be configured to be movable along each of the
graph line 359g, 361g, 3639, similar to that discussed
above regarding the graph lines 335g, 339g, 341g and
the trendlines 348t, 352t, 374t, 376t. The scroll bar 309
can thus be configured to move simultaneously along
each of the graph lines 359g, 361g, 363g and the dis-
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played trendlines 348t, 352t, 374t, 376t. The slidable line
309 can thus indicate a selected position along each of
the displayed graph lines 359g, 361g, 363g and the dis-
played trendlines 348t, 352t, 374t, 376t at the selected
date and time.

[0103] Each of the graph lines 359g, 361g, 363g can
include notification markers therealong. The notification
markers can generally be configured similar to the as-
sessment markers discussed above. Each of the notifi-
cation markers can indicate a point within the trend time
period, e.g., a specific date and time within the trend time
period shown on the trends window 310, that corre-
sponds to a time that a medically-related event occurred
with respect to the patient. In other words, each of the
notification markers can indicate a point within the trend
time period at which notification information was received
by the system for its associated medically-related event.
In the illustrated embodiment of FIG. 17, the intervention
graph line 359g has five notification markers therealong,
the events graph line 361g has thirteen notification mark-
ers therealong, and the notes graph line 363g has four
notification markers therealong.

[0104] The notification markers can have a variety of
configurations. Examples of the notification markers in-
clude icons, geometric shapes, symbols, numbers, let-
ters, alphanumeric characters, etc. In an exemplary em-
bodiment, each of the medically-related events can have
its own unique notification marker. However, one or more
notification markers can be provided that are common to
all of the medically-related events. Unique notification
markers can facilitate quick visual distinction between
different notification markers that can be simultaneously
shown on the trends screen 310. In the illustrated em-
bodiment of FIG. 3, the unique notification markers for
interventions include icons labeled "l," the notification
markers for events include icons labeled "E," and the
notification markers for notes include word bubble sym-
bols. One or more of the graph lines 359g, 361g, 363g
can lack any notification markers for a given trend time
period, e.g., because no medically-related events oc-
curred during that time period.

[0105] The notification information can be received by
the system in a variety of ways. In an exemplary embod-
iment, the display screen 300 can be configured to pro-
vide user access to a notification information entry screen
(not shown) configured to allow a user to manually enter
notification information and associate a date and time
therewith, e.g., a date and time that the information was
gathered by medical personnel. The notification informa-
tion entry screen can have a variety of configurations, as
will be appreciated by a person skilled in the art, such as
by providing a text entry box, a drop-down menu of di-
agnostic parameter options, etc. As mentioned above,
various embodiments of entering information into a sys-
tem via a user interface are described in further detail in
U.S. Pat. Pub. No. 2009/0005703 entitled "Medical Mon-
itor User Interface" filed June 27, 2007. The notification
information can be configured to be automatically pro-
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vided, such as for unplanned or planned events sensed
by a sensing device, e.g., opening or closing of an EVD,
when EVD pressure is measured and an ICP sensing
device is exposed, triggering of an alarm or a goal alarm,
etc.

[0106] The notification markers can be configured to
be automatically provided in the notification graphical dis-
play 353 for the medically-related events along their as-
sociated graph lines 359g, 361g, 363g. In other words,
if the system has one or more notification information,
e.g., stored in a memory thereof, that falls within the cur-
rently selected trend time period, notification marker(s)
for that notification information can be automatically pro-
vided on the appropriate ones of the graph lines 359g,
361g, 363g.

[0107] The display screen 300 can be configured to
show the notification graphical display 353 simultaneous-
ly with a notification window 345. The notification window
345 can be configured to provide the data associated
with the assessment markers in the notification graphical
display 353. In other words, the notification window 345
can provide the numerical, text, and/or other clinically
relevant data associated with the medically-related
events.

[0108] The notification window 345 can be configured
to be shown on the display screen 300 in a variety of
ways. In an exemplary embodiment, notification informa-
tion for each available medically-related event can be
displayed in the notification window 345 for the date and
time defined by the scroll bar’s position within the trend
time period and along each of the graph lines 359g, 3619,
363g. The medically-related event(s) can have informa-
tion available at the selected date and time, but in some
instances, notification information may not have been re-
ceived by the system at exactly the selected date and
time. The notification window 345 can thus be configured
to show information at the selected date and time and/or
at dates/times adjacent to the selected date and time,
e.g., before and/or after the selected date and time. The
notification window 345 can be configured to show noti-
fication information for a medically-related event at a
nearest date and time before the selected date and time
at which information was received for the medically-re-
lated event and/or to show notification information for a
medically-related event at a nearest date and time after
the selected date and time at which information was re-
ceived for the medically-related event.

[0109] In an exemplary embodiment, the notification
window 345 can be configured to concurrently show no-
tification information for each medically-related event re-
garding the patient. In this way, the notification window
345 can provide a complete picture of the patient’s treat-
mentand care. If more medically-related events are avail-
able than can be shown at a single time, the notification
window 345 can include a scroll element, similar to that
discussed above. If a plurality of medically-related events
are available, an order that the medically-related events
are displayed within the notification window 345 can be
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adjusted, similar to that discussed above regarding ad-
justment of the order of graphical displays within the
trends window 310. In another embodiment, the notifica-
tion window 345 can be configured to show only notifi-
cation information for one medically-related event at a
time, with each medically-related event being selectable
for display, e.g., by activation of a notification button (not
shown).

[0110] The notification window 345 can be configured
to be displayed concurrently with the trends window 310.
Thedisplay screen 300 can thus provide a fuller snapshot
of the patient’s condition. The notification window 345
can, however, be configured to be displayed separately
from the trends window 310, e.g., in its own dedicated
window.

[0111] The notification window 345 can be configured
to be displayed automatically with the trends window 310,
e.g.,whenthetrendstab 306 is selected by a user, wheth-
er or not any notification information is available at and/or
adjacent to the selected date and time. Alternatively, the
notification window 345 can be configured to be dis-
played in response to a user input request for notification
information, e.g., by activating a notification button (not
shown) on the display screen 300, by selecting the noti-
fication tab 349 on the trends window 310, etc.

[0112] In the illustrated embodiment of FIG. 3, the no-
tification window 345 includes interventions information
359, events information 361, and notes information 363.
However, as mentioned above, any one or more medi-
cally-related events can be shown in a notification win-
dow. None of the medically-related events have notifica-
tion information associated therewith at the selected date
and time within the trend time window in the illustrated
embodiment. The notification window 345 thus shows
notification information for each medically-related event
at a nearest date and time before the selected date and
time at which information was received for the medically-
related event and shows notification information for a
medically-related event at a nearest date and time after
the selected date and time at which information was re-
ceived for the medically-related event.

[0113] The notification window 345 in the illustrated
embodiment is displayed concurrently with the trends
window 310, but as mentioned above, the notification
window 345 can be otherwise displayed. The assess-
ment tab 349 is selected in the embodiment shown in
FIG. 17 such that the notification window 345 is shown.
[0114] When the notification tab 349 is selected, the
assessment window 333 and the assessment graphical
display 351 can be configured to be removed from the
display screen 300 or minimized on the display screen
300. Similarly, when the assessment tab 343 is selected,
a notification window 357 and the notification graphical
display 353 can be configured to be removed from the
display screen 300 or minimized on the display screen
300. In the illustrated embodiment of FIG. 3, the notifica-
tion graphical display 353 is minimized on the display
screen 300 when the assessment tab 343 is selected.
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The minimized notification graphical display 353 can still
include notification markers thereon, as shown in the il-
lustrated embodiment. A user viewing the display screen
300 can thus receive at least some notification informa-
tion despite the notification tab 349 not being selected.
The user can thus better decide whether to access the
notification information. In the illustrated embodiment of
FIG. 17, the assessment graphical display 351 is mini-
mized on the display screen 300 when the notification
tab 349is selected. The minimized assessment graphical
display 351 can still include assessment markers there-
on, as shown in the illustrated embodiment. A user view-
ing the display screen 300 can thus receive at least some
assessment information despite the assessmenttab 343
not being selected. The user can thus better decide
whether to access the assessment information.

[0115] FIG. 18 shows an embodiment of the trend win-
dow 310 of FIG. 3 when the device is undocked, e.g., is
running from an on-board power supply such as a battery.
The undocked state of the device can be indicated in any
one or more ways, such as by changing a background
color of the display screen 300 (e.g., from black in FIG.
3toyellow in FIG. 18, changing the docking indicator 372
(e.g., from a docked icon in FIG. 3 to an undocked icon
in FIG. 18), a textual identifier (not shown) (e.g., "UN-
DOCKED", etc.), etc. Providing clear notice of the device
being undocked can help preventthe device from running
out of power, going out of range, etc.

[0116] As mentioned above, selection of the monitor
tab 302 on the display screen 300 can cause a monitor
window (not shown) to be shown on the screen 300. The
monitor window can be configured to show information
for one or more physiological parameters in the current
time period. The monitor window can be configured to
show information for one or more physiological parame-
ters in the current time period, e.g., the time period for
the current data window 312 of the trends screen 310.
Ingeneral, the monitor window can show information sim-
ilar to the information provided in the current data window
312. In an exemplary embodiment, the monitor window
can provide more information than the information avail-
able in the current data window 312.

[0117] For each of the physiological parameters, the
monitor window can be configured to show a textual dis-
play of parameter information for the current time period
and/or a graphical display of parameter information for
the current time period. The graphical display can repre-
sent a parameter graphically with a graph line plotted
over the current time period. However, virtually any
graphical representation can be used, such as a graph
line, a bar graph, a plot of discrete data points, and/or
other pictorial display. The textual display can represent
a parameter textually and/or pictorially. In an exemplary
embodiment, the textual display can include information
related to an average of the parameter values gathered
and/or calculated during the current time period including
a current average (e.g., the current average intracranial
pressure), a current actual value (e.g., a most recently
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measured and/or calculated ICP value), a normal range
for the current average, and a goal range for the current
average. The textual display can, however, display one
or more current values in addition to or instead of the
current average. Various embodiments of monitor win-
dows are described in further detail in U.S. Pat. Pub. No.
2009/0005703 entitled "Medical Monitor User Interface"
filed June 27, 2007.

[0118] As mentioned above, selection of the hybrid tab
304 on the display screen 300 can cause a hybrid window
(not shown) to be shown on the screen 300. The hybrid
window can be configured to show information for one
or more physiological parameters over a current time pe-
riod and can show information for the one or more phys-
iological parameters over the trend time period. The hy-
brid window can thus facilitate comparison of current in-
formation with previously gathered information, which
can facilitate a more long term analysis of the patient’'s
physiological parameters. The information for the one or
more physiological parameters over the current time pe-
riod can include information similar to that discussed
above regarding the information that can be shown on
the monitor window. The information for the one or more
physiological parameters over the other time period can
include information similar to that discussed above re-
garding the information that can be shown on the trends
window. The hybrid window can thus be configured as a
hybrid of the monitor window and the trends window. The
information displayed in the hybrid window for each of
the physiological parameters can be based on data re-
ceived by the monitoring device in any of a variety of
ways, as discussed above. For each of the physiological
parameters shown on the screen, the hybrid window can
be configured to show at least one of a textual display of
parameter information for the current time period and a
graphical display of parameter information for the current
time period, and at least one of a textual display of pa-
rameter information for a trend time period and a graph-
ical display of parameter information for the trend time
period. Embodiments of hybrid windows are described
in further detail in U.S. Pat. Pub. No. 2009/0005703 en-
titted "Medical Monitor User Interface" filed June 27,
2007.

[0119] As mentioned above, selection of the future tab
308 on the display screen 300 can cause a future window
(not shown) to be displayed on the screen 300. The future
window can show information for one or more physiolog-
ical parameters in a future time period that is after the
current time period. The future time period can be a pre-
determined amount of time that can be a default, prepro-
grammed time period, e.g., preprogrammed into a proc-
essor, or can be customized for a particular patient. The
future time period can be, e.g., in a range of about five
to sixty seconds, in a range of about five to ten seconds,
a single heartbeat, a few heartbeats of the patient, etc.
The future time period can be adjustable similar to that
discussed above, such as when a user activates a pref-
erences menu or soft button. Adjustment of the future
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time period can allow for various clinical protocols, as
such protocols can require tracking of a parameter over
different time periods.

[0120] Any one or more physiological parameters can
be shown on the future window. The information dis-
played for each of the physiological parameters can be
based on data received by the monitoring device in any
of a variety of ways, as discussed above. For each of the
physiological parameters, the future window can be con-
figured to show a textual display of parameter information
for the future time period and/or a graphical display of
parameter information for the future time period, similar
to the textual and graphical displays discussed above.
Which one or more of the physiological parameters have
a textual display only, have a graphical display only, or
have both a textual display and a graphical display can
be user-adjusted, such as by dragging and dropping dis-
plays on the touchscreen or activating a preferences
menu or soft button. The future data can be shown in the
future window in any one or more ways, such as by scatter
plots, spider plots, plotting one parameter against anoth-
er, plotting one parameter against another within a spe-
cific period of time, 3D plot (where the third axis is time).
[0121] The parameter information shown on the future
window can be based on analysis of actual parameters
values gathered from the patient. In other words, the in-
formation for a physiological parameter in the future time
period can include projections of future parameter values
based on actual values of that parameter gathered from
the patient. Future parameter values for a physiological
parameter can be extrapolated from the actual values
gathered from the patient for that parameter using any
one or more extrapolation techniques, as will be appre-
ciated by a person skilled in the art. Examples of extrap-
olation techniques include linear extrapolation, linear ex-
trapolation, conic extrapolation, and polynomial extrap-
olation. Various software known in the art can be used
to perform such extrapolation, such as Fityk (available
under GNU General Public License), Ch (marketed by
Softintegration, Inc. of Davis, California), ZunZun.com
(online curve fitting), and savetman.com (online curve
fitting using least squares fit with weights). The future
data can be correlated (e.g., autocorrelated and/or cross
correlated) and/or the future data can be manipulated for
frequency analysis.

[0122] FIGS. 3-18 are directed to user interfaces in a
neurological context, e.g., for use in monitoring a patient
with a traumatic brain injury. However, the methods, sys-
tems, and devices described herein are applicable in oth-
er medical contexts and can be used in monitoring a pa-
tient having virtually any ailment(s). Also, while FIGS.
3-18 use ICP, MAP/BP, HR, EVD ICP, CPP, PbO2, and
Tb, as exemplary physiological parameters, this is by way
of illustration only. The methods, systems, and devices
described herein can be applied to virtually any physio-
logical parameters of a patient.

[0123] Any of the methods described herein can be
performed by executing a program. The program can be
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stored on a computer readable medium, such as compact
disc, a diskette, a memory device, etc.

[0124] A person skilled in the art will appreciate that
the presentinvention has application in conventional min-
imally-invasive and open surgical instrumentation as well
application in robotic-assisted surgery.

[0125] The devices disclosed herein can also be de-
signed to be disposed of after a single use, or they can
be designed to be used multiple times. In either case,
however, the device can be reconditioned for reuse after
at least one use. Reconditioning can include any combi-
nation of the steps of disassembly of the device, followed
by cleaning or replacement of particular pieces and sub-
sequent reassembly. In particular, the device can be dis-
assembled, and any number of the particular pieces or
parts of the device can be selectively replaced or re-
moved in any combination. Upon cleaning and/or re-
placement of particular parts, the device can be reas-
sembled for subsequent use either at a reconditioning
facility, or by a surgical team immediately prior to a sur-
gical procedure. Those skilled in the art will appreciate
thatreconditioning of a device can utilize a variety of tech-
niques for disassembly, cleaning/replacement, and re-
assembly. Use of such techniques, and the resulting re-
conditioned device, are all within the scope of the present
application.

[0126] One skilled in the art will appreciate further fea-
tures and advantages of the invention based on the
above-described embodiments. Accordingly, the inven-
tion is not to be limited by what has been particularly
shown and described, exceptas indicated by the append-
ed claims. All publications and references cited herein
are expressly incorporated herein by reference in their
entirety.

Claims
1. A system, comprising:

a display screen; and
a processor configured to:

receive a plurality of values for each of a
plurality of physiological parameters meas-
ured from a patient over a period of time,
cause a plurality of windows to be displayed
on the display screen, the plurality of win-
dows comprising:

a current value window that shows a
current value for each of the plurality of
physiological parameters, and

a trends window that shows a trendline
for each of the plurality of physiological
parameters, each of the trendlines in-
dicating for its associated physiological
parameter the values of the physiolog-
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ical parameter over the period of time,

cause a time marker to be displayed on the
trends window, a position of the time marker
relative to each of the trendlines indicating
a selected time within the period of time, and
cause an assessment window to be dis-
played on the display screen that indicates
a value of each of the plurality of physiolog-
ical parameters at the selected time.

2. The system of claim 1, wherein the processor is con-
figured to cause a notification marker to be shown
on the trends window, the notification marker being
disposed at a point within the period of time that cor-
responds to atime at which a medically-related event
occurred related to the patient.

3. The system of claim 2, wherein the notification mark-
er is configured to be manually input by a user, or to
be automatically added in response to an automat-
ically occurring event.

4. The system of claim 1, wherein the processor is con-

figured to allow a user to select which one or more
of the plurality of physiological parameters to be con-
currently displayed in the trends window.

5. The system of claim 1, wherein the processor is con-
figured to cause a detail trends window to be dis-
played on the display screen in response to a user
selecting any one of the trendlines at the position of
the time marker, the detail trends window showing
a more detailed version of a portion of the selected
trendline for a second period of time including the
selected time, the second period of time being less
than the period of time.

6. The system of claim 1, wherein the processor is con-
figured to display the assessment window concur-
rently with the trends window on the display screen.

7. The system of claim 1, wherein the processor is con-
figured to only display the assessment window con-
currently with the trends window on the display
screen in response to a user input to the processor.

8. The system of claim 1, wherein the processor is con-
figured to concurrently display each of the plurality
of windows on the display screen.

9. The system of claim 1, wherein the processor is con-
figured to display a selected one or more of the plu-
rality of windows at a time, the displayed one or more
windows being user selected from among the plu-
rality of windows.

10. The system of claim 1, wherein the processor is con-
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figured to allow a user to repeatedly change a length
of the period of time.

The system of claim 1, wherein the plurality of win-
dows alsoincludes a future window that displays pro-
jected future values for each of the physiological pa-
rameters values beyond the time period, the proc-
essor being configured to calculate the projected fu-
ture values based on the measured values.

A method of displaying medical information relating
to a patient, comprising:

receiving a plurality of values for each of a plu-
rality of physiological parameters measured
from a patient over a period of time;

displaying a plurality of windows on a display
screen, the plurality of windows comprising:

acurrent value window that shows a current
value for each of the plurality of physiolog-
ical parameters, and

a trends window that shows a trendline for
each of the plurality of physiological param-
eters, each of the trendlines indicating for
its associated physiological parameter the
values of the physiological parameter over
the period of time;

displaying a time marker on the trends window,
a position of the time marker relative to each of
the trendlines indicating a selected time within
the period of time; and

displaying an assessment window on the dis-
play screen that indicates a value of each of the
plurality of physiological parameters at the se-
lected time.

The system of claim 1 or the method of claim 12,
wherein the marker is movable simultaneously along
each of the trendlines.

The method of claim 12, further comprising showing
a notification marker on the trends window, the no-
tification marker being disposed at a point within the
period of time that corresponds to a time at which a
medically-related event occurred related to the pa-
tient, and the notification marker being configured to
be manually input by a user or to be automatically
added in response to an automatically occurring
event.

The system of claim 1 or the method of claim 12,
wherein the plurality of physiological parameters
comprises at least two of intracranial pressure (ICP),
cerebral perfusion pressure (CPP), mean arterial
blood pressure (MAP), oxygen saturation (pO,),
heart rate, and temperature.
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16. Atangible computer readable medium having stored

thereon a program, that when executed, performs
the method of claim any of claims 12 to 15.
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