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Prerequisites

1. A laptop (or a PC) with the latest ICM+ and ICM+ Raumedic interface module
installed

2. Raumedic monitor and Raumedic Neurosmart drivers installed on ICM+ laptop

3. Appropriate cables — USB cable connecting Raumedic MPR monitor with the
laptop.

Installing Raumedic driver

In order for ICM+ to be able to connect to Neurosmart monitor the correct driver needs
to be installed BEFORE the monitor is connected to the ICM+ laptop using USB
cable.

The driver to use is FTDI USB-Serial driver provided by Raumedic (available to
download from the ICM+ website, the resources section in the User area).

The sequence is important as otherwise the connection will not work.

1. Install the driver
2. Connect the monitor
3. Check if the driver is registered, using Device Manager (type ‘device manager’
in the search box)
% Device Manager - a0
File Action View Help

s | Hm B

=2 |DE ATA/ATAPI controllers
3% Imaging devices

LI Memory technology devices

@ Mice and other pointing devices

[ Monitors

I Network adapters

™ Print queues

1 Processors

B Security devices

[ Sensors

B Software devices

I Sound, video and game controllers

& Storage controllers

K3 System devices
v ' Universal Serial Bus controllers
8 AMD USE 3.0 eXtensible Hest Controller - 1.0 (Microsoft)
Generic USE Hub
RAUMED MeurcSmart Interface A
RAUMED MeuroSmart Interface B
Standard Enhanced PCl to USBE Host Controller
USB Compasite Device
USB Compaosite Device
USE Root Hub
USBE Root Hub (USB 3.0)

4. Test the connection using Device Editor dialog in ICM+ ( see ‘Manually
configuring data collection’ in this document)
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Note : If you have previously connected Neurosmart monitor without installing the
correct drivers Windows seemingly installs the drivers, and you will see a picture as
above. However, ICM+ will not be able to connect. In this case you have to manually
uninstall and delete the drivers first

B nevice Manaoe

File Action View Help

@E%IIDIIEEIE?{ +

= Keyboards

{1 Memory technology devices Click on the Neurosmart device below
[ Mice and other pointing devices and then on Uninstall button X

=3 Monitors Make sure you tick 'Delete” driver!

? Metwork adapters

& Portable Devices Uninstall Device x
= Print queues

[ Processors ~gr  RAUMED NeuroSmart Interface A

B Security devices =

[ Sensors

B Software devices Waming: You are about to uninstall thiz device from your gystem.

iy Sound, video and game contr
& Storage controllers
b System devices Delete the driver software for this device.
v ' Universal Serial Bus contreller
§ AMD USB 3.0 eXtensible H -
§ Generic USB Hub Cancel
-—* § RAUMED NeuroSmart Intermacess
i RAUMED MeuraSmart Interface B
i Standard Enhanced PCl to USE Host Controller

This will need to be done with the Neurosmart connected! Once the drivers are
uninstalled disconnect the Neurosmart from the computer and proceed with the correct
installation above.

Please note that for Windows 11 Microsoft Visual C++ 2010 Redistributable MUST BE
INSTALLED first, before installation of the driver. These are provided for you in the
Resources section of the ICM+ user area.
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Locking and unlocking ICM+

ICM+ includes a simple system of user based permissions, which allows it to be used
safely in a clinical environment, also by people with minimal training, ensuring that the
vital data collection process is not inadvertently interrupted or disturbed.

If your ICM+ is correctly configured when the program is run it will automatically initialize
with the default user ‘Nurse’. There are three other users already configured in ICM+,
the Administrator, the Manager and the Operator. The users have been configured with
progressively decreasing operational rights.

The Nurse is the user with the fewest rights in the software, effectively only being able
to insert clinical events, browse the charts and starting new sessions, without any
possibility to disrupt the data collection procedure. Please refer to the ‘How to use the
events form’ for more details. After 3 minutes of inactivity, ICM+ automatically logs in as
a Nurse.

The Administrator is the user that will have full access to the full features of the
application.

The Manager will have the same privileges but will not be able to manage user accounts.

The Operator will only be capable of starting new Recording sessions with available
profiles, browsing data, inserting clinical information and display configuration.

Login (change users) form is accessible via a button on the tool bar/main menu bar.

When the Login button is pressed, the User login form will appear.
In this form you will find:

1. A button to the Default user and a
button to lock the application so that
nothing but the login button is
'F'_fcs gra j accessible.
2. A key pad to insert the Password for
Default Lock
- - a given use.

3. And a Drop-Down menu to select the
. 0 P— user to Login in as
ame ministrator "

Current user: Administrator

Default user: MNurse

W 0K X cancel
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Starting a new data collection session

To create a new data acquisition session hit New Patient button.

Home = Charts Data Toos

Sa by T LHR P
Logn
Config

| Minmise  Show
‘ Rbbon  Keyboard

New Patient

Open/Analyse Old Files

This will bring up a new form, where patient details can be inserted:

-
New Data Acquisition Session

3 |

Project : I Devel

v] [*"| Mew Project

[Drata File: |C:\User5\pe‘ten.Ducument5\|CM+\.Data\Prnjects\.DeveI\devel_CAM_ZM612121 33203_HEX.icmp E

Patient's information

First Name Middle Initial Date Of Birth 121212016 [E~  o00:00 %
Sumname Date Of Ictus 121212016 B~ 00:00 %
Hospital ID Date OfAdmission  12M12/2016 [E~  00:00 %
Room/Bed Mo Gender @ Male () Female
Anonymised ID
Clinical background
| Retrieve Demographics From .. | | v|
Data Acquisition/Analysis Configuration Profile
[W:‘.ICM +\Configs\Profile - Raumedic\Profile - Raumedic icp abp pto2.icmc v]
Customise the profile l @ ClearAll ] l "y, Signals Sources ] l % On Line Analysis ]
I v OK I l X Ccancel l l &5 On Screen Keyboard l
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More importantly a data acquisition/analysis profile (configuration) file should be
selected, either from the history list box or loaded from the file system. These can then
be modified if necessary using Signal Sources editor, or On Line Analysis editor.

After the OK button is clicked, the Devices check dialogue is presented.

rﬂ Devices check . J IL ﬁ1
) 4

Please check the connections before continuing:

Device Connection > ‘Test | Enabled ‘
raumedic USB Yes
‘ o 0K ‘ ‘ X cancel ‘ ‘ @ Test Connections ‘h Auto Allocate Ports Skip

This dialogue is used to test the communication between the ICM+ and the monitor (the
‘Test connections’ button). If the test is successful the OK button can be pressed.

This menu can also be used to select the right connection, whether it is a serial
connection (like the one presented in the picture) or an IP address. In the case of a serial
port connection, the button auto allocate ports can be pressed and the application will
search for the right port.

Just before the session starts, the user is prompted to insert some additional information
about the patient, if configured, via the Project Specific data dialogue. This form is also
accessible from the Patient Notebook tab but it is highly recommended that it is filled in,
as much as possible and practical to do, at the start of the session.

Project specific data

GCS 5 v
CT Marshall score \Vi v
Type of THI Diffuse brain injury v
Politrauma Abdominal v

X cancel & Keyboard

After this dialogue, ICM+ main display is presented and the session begins recording
automatically, if configured in the used project. Otherwise use Start button (see next

page).
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Message

The recording session has been automatically started

If ICM+ shuts down during a recording session the next time it is run, the previous
session is automatically restored, but here the user must first verify that all the signals
are being received correctly in the Monitor button. After this the Start button must be
pressed and the session resumes recording.
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Manually configuring data collection

If there is no prepared profile available that includes desired data collection from the
monitor or if there is a need to modify or add parameters downloaded from the monitor
Signal Sources option needs to be used. This can be done in the New Data Acquisition
Form:

Customise the profile [ @ ClearAll [ ", Signals Sources ] % On Line Analysis

' OK ] l X cancel ] l & on Screen%

Or using Signals button in the main Menu (Data Section), with the data acquisition in
pause mode.

o P
ICM+ - CTBI_CAM_20161223145142 HEX.icmp

SalxlEx 2 =re0 E @ 0

Data
Snapshot

Save  Load
Profile  Profile

Profile

Login  Minimiss Monitor

Ribbon

Signals C@flculations Connections
Check

Analysis Configuration

Start  Stop

Event Mote
|__ Annotations

New  New ‘

Control Panel

This brings up the Sampler Configuration form:

--» Sampler Configuration Dialog - O *
Digital output devices Analogue output devices RS232 ASCIIstreaming devices
Configured devices with proprietary digital output protocols
Name Type Port Baud Rate Sampl Frq [Hz] Enabled

/ Faa| X -
Configured modalities to be collected
Name Units Device Waveform MinValue MaxValue Enabled

|
/ Fas K -
\) OK @ Cancel [% Save s Load Advanced }'3:7‘,’?’ Keyboard

Clicking on Add button in the upper part (Digital Output devices tab) opens a Device
Configuration dialog. Here, one can select the monitor module from the list of available
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(installed) interfaces, as well as specify the serial port (real or virtual, when using USB-
RS232 adapter) and its baud rate to match the one configured/offered by the device.

= Lhgital Uutput Uevice Lontiguration alog

Device Name: Device Type: <MNone>

) Device select dialog X
Device Name Manufacturer Description ~
3 + InfinityGateway Draeger Multiparameter monitors (via Gateway and WinApi
L__-;:' interface)
B - Intellivue Philips Multiparameter patient monitor
= LCX02 Integra Licox brain oxygenation moenitor [

&

- | - Raumedic ICP and Pbt02 monitor
- NeuroSmart Raumedic ICP and Pbt02 monitor
Radical? Masimo Pulsoximeter Radical 7 - using ASCII1 protocol
=
\\:; OK @ Cancel

Closing the dialog will the device to the data collection configuration. What remains to
complete the configuration is adding to the configuration all the desired parameters to
be downloaded. This can be achieved by using the Add button in the lower part of the
Sampler Configuration dialog.

| = Sampler Configuration Dialog — O x
Digital output devices Analogue output devices R5232 ASCIIstreaming devices

Configured devices with proprietary digital output protocols

Name Type Port Baud Rate Sampl Frg [Hz] Enabled
EMF'RLogO i MPRLogO UsB o 100.00 Y
/ Modify = Add K Delete & Clear
Configured modalities to be collected
Name Units Device Waveform MinValue MaxValue Enabled
Feue | % g

3 . | 5
l\hj OK @ Cancel Save 5 Load Advanced .1:3‘;7” Keyboard
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This opens a signal selection dialog:

Digital Qutput Device Signals Selection Dialog x
Device : | MPRLogO " Preview
Signal Name : || |
Signal Units | |
Waveform : | J
Enabled v Select Wave [

Valid range for values

Min Value :

Max Value: |300 = [ Start

. e 7%
LV | OK @ Cancel =Lyt Keyboard

Using the Select Wave button one can select available signal, one at a time.

e e | Signal selection dialog *
List of available signals

_ SART »
Device © | MPRLogO TP ‘i‘/ ’
ECG

Signal Name : | Licp ]
ICFZ

Signal Units : | il

A -
Waveform : | Gp2

Enabled e Select V) [T1

Valid range for values HR

Min Value :

5
s
=%
)

ICP.zys
Max Value: |300 = ICP.dia i

M Refresh the list

Va8 CK @ Cancel -
- @ Cancel

L ox

This process can be repeated as many times as it is needed putting together the
complete list of parameters to be collected, which complete the data acquisition
configuration procedure.
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- Sampler Configuration Dialog - O b4
Digital cutput devices Analogue output devices RS5232 ASCIIstreaming devices
Configured devices with proprietary digital output protocols
Name Type Port Baud Rate Sampl Frg [Hz] Enabled
use 0 100.00 Y
I
7 Modity o= Add K Delete &2 Clear !
,,,,,,,,, |
Configured modalities to be collected i
Name Units Device Waveform MinValue MaxValue Enabled
ICP MPRLogQ ICP 0 300 Y
ART MPRLogQ ART 0 300 Y
P02 MPRLogO PtO2 0 300 Y

_.fModiﬁ,r o= Add #K Delete | Clear

o | 9
'\tj oK @ Cancel Save s Load Advanced .1:3‘;7” Keyboard

Please note, that adding parameters/signals to the data collection will make ICM+
show and record the data through the Signal Monitor window but the trends charts will
not automatically get configured to show them. This is because the trend charts only
show results of calculations, not the raw data. So to display even just a mean trend of a
newly added variable collected from the monitor ICM+ this needs to be configured first
in the analysis section, as in picture below, and then the new trend added to the charts.

2 On Line Analysis Configuration Dialog — O X
Virtual Signals Primary Analysis Final Analysis

Name Formula Fs [Hz] Min Max Filter Enabled

i icP 100 0 0 None Y

ART ART 100 0 0 MNone Y

P02 P02 100 0 0 Mone Y

) i
jMDdlf}' == Add % Delete & | Clear Y Auto Fill Default Period [sl:  |100.0] 2

=3 | -
o OK @ Cancel Save ) Load Advanced .':_i;{* Keyboard
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Annotating clinical events

As soon as the acquisition of data starts the main menu tool bar will get minimised and
in its place a small, ‘data acquisition essentials’, tool bar will open, as below.

r f+ N 1 b Fip
& &6 B

There, from left to right the following functions are accessible:

Log-in/Log-off form — to change the user (ie privileges)

Event annotation form

Free textual annotations form

An on-screen keyboard

The last button closes this tool bar and unfolds the main men toolbars

aokrwbdE
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Terminating the data collection session and uploading
the data

When the data acquisition process is finished the recording session can be closed using
the Close button present in the ICM+ button. This will initialize a cascade of forms that
will eventually lead to the sealing of the file and subsequent archiving the data to the file
server, if required.

Closing a session is different from closing the program. To close the ICM+ application
you need to press the red cross present on the upside corner of the right side of the
screen. If ICM+ is closed (Exited) using this button or if the computer shuts down, the
next time it is run, the recording session will be resumed with the same configurations it
had at the moment of shutdown.

F

Other File Activities

B Batch Reanalyse

IE'
@ Open Batch Export

Advanced Profile Edit

1 : :
H Save 5 EH Dta File Split

¥ Dta Files Header Repair
Bl Text File Split

E_‘— Export # B

= ' Open App Data Folder

E_‘_ Import  » | Modify I[CMP Variables Info
5 Close

| B Exit ICM+ |

When this button is pressed a dialogue is presented prompting the user to confirm the
closure of the recording session:

o This will permanently close the recording sessien and

seal the file!

After confirming the end of the recording session another dialogue is presented
prompting the user to archive the data:
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Session Close

The recording session is closed.

Would you lke to archive the data now?

[ Dont ask again

After confirming this dialogue the Data Archiving Form is presented, where the user can
specify/confirm the location of the server and its share to use:

Use settings from the project: [De\fel ']

Data storage details

Data Archive Folder

ffsrv1/backup [E]
Create New Subfolder [¥] Use original file name for the subfolder
|devel_CAM_20161103212242_HEX

Create info text file

Operation
() Copy @ Move
[ ¢ OK ] [ x Cancel ] [T Remember Selection
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Restoring a closed data collection session

If a session was for some reason closed and a recording needs to be restored again the
button open can be pressed.

P

B Other File Activities
MNew

B Batch Reanalyse

@ o | Batch Export
1

AT advanced Profile Edit

H Save 5 ﬂ Dta File Split
@ Dta Files Header Repair

BB Text File spiit
\'9“ Open App Data Folder
(3] Modify ICMP Variables Info

Export »

’TIII_I'

—== Import »

@/ Close

VTu-I'

| Exit 10M+ |

The dialog that opens can be used to reopen the file in order to upload the data to our
servers or to restore the recording session.

X
e B B T |Icsmaindatatie v ) CAUsers\Manuel\Documents\ICM=\Data NIk
EeBrowseforfile | & Advanced Search
4 [ Documents A || ame Size Memiype Date modiied
> i ANNO 1404 Venice B CTBI_20150106153922_MANUELPC icmp 40KB  ICMl+ data file 0770172015 00:26:47
ki Asus B CTBI20150106142213_MANUELPC icmp 30KB  ICM+ data fle 0810172015 14:24:02
ki Banished B ABPICP, Lycox- long term TBLicmp 1314KB  ICM+ data file 27272014 192508
M CENTER-TEI B CTBI20141227154210_MANUELPC icmp 25K8  ICH+ data file 2TN22014 13:0022
» L CrWizards [ CTBI_20141202171342_MANUELPC icmp 73K  ICM~ data file 191272014 1223.01
> i Cybertink I8 oeneric_20141202161420_MANUELPC icmp 4TKB  ICM~ data fie 021272014 17:12:38
> i Embarcadero BB 287.CP, Lycox-iong term T8I Z icmp BIBKB  ICM- data fie 101172014 20:54:22
> 8 Fax B 48P ICR.CBF-Hemedex, TBlicmo 179K8 1M~ data flle 101172014 09:47:30
5 i freecol
>l HTC
PRI
)i Configs
). Data
| Integration Service
> Ju Integration Service
> s League of Legend:
< >
C:\sers\Manuel\Documents\[CM +\Data\CTBL_20150106153922 MANUELPC.cmp.
-~ Events, Size: 4706 ~
- Notebook, Size: 0
-~ Generalinfo, Size: 366
ClinicalDats, Size: 2
PatientDescr, Size: 780
| RawData b
Patentdescr
Name=
MidInitial=
Surname=
Hospitallo—
RnonvmizedID=123
DateOfBirth=06/01/2015
Sex=Male
# Qpen for browsing Z Regnalyse row data | #b Open new window ]| W Bestart recording 0 Cancel |

To reopen a file for inspection or to upload it is only necessary to double-click the desired
file.

To restore the recording session, the highlighted button must be pressed and the
recording resumes using the same profile as when it was closed.
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Importing data stored in the memory of the monitor

ICM+ can also import (and analyse) data recorded and stored in Neurosmart (or the older
DataLogger) memory. This is a very useful feature as the monitor does not need to be
attached to a laptop for data recording to take place.

As a prerequisite the monitor must be in off-line mode (that is not collecting data). If that
is not the case it needs to be switched off and back on again, but without restarting the
data acquisition process.

Then in ICM+ go to the Brain icon , and click on the little arrow next to Import item in the
menu. Then select ‘Import Raumedic data’, or ‘Import Neurosmart data’, whichever is
relevant.

Import other monitors’s data

- , )
Import CMA Data [? —
Impo a ot

Registration About

Import Raumedic Help
B -il Imports data directly from a Raumedic Datalogger
monitor {offine mode)

Import auxiliary data

Import Aux Data
Impo

J
&3 Exit 1M+

This will open up a Raumedic import dialog, and if this is the first time this wizard is run
after starting ICM+ a little dialog appears that allows to synchronise clocks between the
laptop and the monitor. This is important if monitor clock was not set properly at the time
of data recording.
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. =
ome | Charls O Tods
M ” sl Bl £ - o @
Sa L VRPA uwP
logn Mnmee Show | Users Promcts Events Paswerd Settngs | Regetraton About
Rbbon  Keybowrd Config  Change
fgraz Hop
‘Qmmnmw.nmlmmwm =8| 8

Info 1: ID = 820121002, Type = MPR1, SW = 2.00.0062H 2
Content of the Datalogger memory:

Please check if the time on the Datalogger is correct.

|
If it is not, set the actual Datalogger time here and press Adjust button. |

Set to the current Datalogger time:  [E/12/2016 12:17:32 £ B~

| @ Adpst the Time Offset |+ Use the monitor time

New Patient Upen/Analyse Old riles

Selecting ‘use the monitor time’ will keep the time stamps as they come in from the
monitor, alternatively the time stamps may be adjusted by the difference between the
actual time and the time currently displayed on the monitor. Once this is done the
software will take a few seconds to read the content of the monitor's memory. Once this
is completed the following screen will be shown:

,

Info 1: ID = 820121002, Type = MPR1, SW = 2,00,0062 HW 2

Content of the Datalogger memary:

PatientID  File Count  Start Time Stamp End Time Stamp Total Duration

34 8 28/03/2016 18:59:22 12/04/2016 13:56:14 1829

35 68 26/04/2016 09:56:13 29/04/2016 06:09:21 234165 Connecting to Datalogger ...
Connection established

35 1 25/10/2016 13:41:41 25/10/2016 14:33:50 3129 Farcing new file
Sending the memory content query
The memory content is being read.
Flease wait .....
Datalogger memory content retrieved

Selected patient's files:

File ID ParentID MeasID  Time Stamp Duration  Store Mode

i -1 [i} 28/03/2016 18:559:22 20 Curves & Mumerics

2 1 1} 28/03/2016 18:59:42 25 Curves & Mumerics

3 2 a 28/03/2016 19:00:07 61 Curves & Mumerics

4 3 a 28/03/2016 19:01:08 65 Curves & Mumerics

[ Indude reduntant numerics

l& Load Patient

[x Delete Patient

e |

This form shows the identification string returned by the connected monitor (top row), list
of patients currently stored in the memory (total duration given in seconds), and list of
data blocks and their details of the selected patient. From here clicking on Load Patient
will start importing data of the selected patient. By default pressure numerics (ie
mean/syst/diast values of pressures) will not be imported if full pressure waveform is
available as those can be calculated by ICM+ from the waveforms. Ticking ‘Include
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redundant numerics’ will import those as well (but the file size will get heavily inflated as
all the numerics will be automatically upsampled to the waveforms resolution) of 100Hz.

To import particular patient’s data click on select the patient (which will cause the
patient’s data stream to be listed in the bottom half) and then press Load Patient button.
This will cause a save dialog to pop up asking you to choose the location for storing the
imported data file. The file name will by default have a format ‘DLPatient<Patient
Number>.dta’. This can be of course changed to a more suitable name. This file will
contain raw, imported dta (at 100Hz , if waveforms were present, or 1Hz if only numerics
were available). If the data file grows too large it will automatically get split into several
dta files with the same names and suffix _rl, r2, r3 etc, which makes it more practical
for browsing the content of large raw data files. Please not that the analysis that follows
the data import will be nevertheless automatically done on the whole imported data set
and stored in one file with trended values.

) Imported data file select ==
@Q-' » peter + MyDocuments » ICM+ » Data » tmp v |44 | Search tmp P
_— 4
S Raumed Datalogger DIl Organize v New folder = @
Info 1: ID = 820121002, T r Favorites m Name Date modified pe
Content of the Datalogger |} M Desktop - ,
mate
PatientID  File Count & Google Drive
7Y a & Downloads
& iCloud Drive
35 8 [
% iCloud Photos
* ! I ¥ Dropbox (Cambr
2| Recent Places
%¥ Dropbox (P
Selected patient's files: ¥ Hrophox(Ferson
Field  ParentlD Medl = | praries
1 -1 0 <] Documents
1 0 @' Music
2 0 | Pictures
[ videos
4 3 0
O Load Patient I u
\ File name: DL Patient000035.dta .
ﬁl‘ Save a5 type: | ICM+ raw data file (" dta) -
|+ HideFolders swe | [ canca |

= — —

Once the imported data file location has been chosen clicking on Save will start the
process of importing. A progress indicator will be displayed showing the proportion of
imported data and the log window will list imported data blocks.
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-
8 Raumed Datalogger Data Import Wizard |
Info 1: ID = 820121002, Type = MPR1, SW = 2,00,0062 HW 2
Content of the Datalogger memory:
PatientID  File Count  Start Time Stamp End Time Stamp Total Duration
34 8 28/03/2016 18:59:22 12042016 13:56:14 1329
35 63 26/04/2016 09:56:13 29/04/2016 06:09:21 234165 Loading patient 35
L Mext block: 26/04/2016 09:56:13, size 3600
36 1 25/10/2016 13:41:4 Loading Data Mext block: 25/04/2016 10:55:13, size 3600
Mext block: 26/04/2016 11:56:13, size 3600
) Mext block: 26/04/2016 12:56:13, size 3600
Please wait, .... Mext block: 26/04/2016 13:56:13, size 3600
_ Mext block: 26/04/2016 14:56:13, size 3600
Selected patient's files: - 21% Next block: 26/04/2016 15:56:13, size 3600
] Mext block: 26/04/2016 16:56:13, size 3600
File ID ParentID MeasID  Time Stamp Mext block: 26/04/2016 17:56:13, size 3600
. T Mext block: 26/04/2016 18:55:13, size 3600
1 -1 o] 26m4f2016 09:56:13 3600 Curves & Numerics Mext block: 26m4f2016 19:56: 13: size 3600
) Mext block: 26/04/2016 20:56:13, size 3600
2 1 1} 26/04/2016 10:56:13 3a00 Curves & Mumerics Next block: 26/04/2016 21:56: 13, size 3500
3 2 0 26/04/2016 11:56:13 3600 Curves & Numerics Next block: 26/04/2016 22:56:13, size 3500
4 3 o} 26/04/2016 12:56:13 3a00 Curves & Mumerics
[& Load Patient ] [x Delete Patient l l-'L Close l [T 1ndude reduntant numerics
. y,

This process can take a little while, several minutes, if more than one day worth of data
is being imported. When this is done the log window will report that the data has been
fully loaded and the import post processing dialog will show up. From here the user can
request the raw data to be displayed in the charts (if the file has been split into several
the content of the first one will be shown), or to analyse the raw data using one of the
prepared analysis profiles.

Data import sucessful . E

=

Data import has been successful

How would you like to view the data ?

@ Run data analysis profile © Open raw data for browsing

Available waveforms Available numerics
ICP

Data analysis profile
[W:\lCM+\Conﬁgs\ProﬁIe - Raumedic ICP short term (10s).icmc

[ox | [ Xconcel]

Next block: 29/04/2016 03:01:24, size 3600

1 1 0 26/04/201609:56:13 3600  Curves &NUMericS | ext block: 29/04/2016 04:01:24. size 3600
2 1 0 /YD1 10:56:13 3600 Curves SNUMENCS | Nt bk 29/04/2016 060 Lio9, soe 26
3 2 0 4D1611:56:13 3600 CurvesSlNumerics | earock: DIYI006 00:09:11, sze 10
4 3 0 26/04/2016 12:56:13 3600 Curves & Numerics
[& Load Patient I ( Delete Patient ] [ I Glose ] [] Indude reduntant numerics
. /

There is a profile history combo box with the last profile used already selected. Other
ones can be loaded using the little folder tree button next to it. The analysis profile has
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to be configured to use the variables (waveforms and/or numerics) that are available in
the imported data set. These are listed in respective boxes in the dialog.

If the ‘Open data for browsing’ is selected the dialog will close and ICM+ will load the file
into its charts. On the other hand, if ‘Run data analysis profile’ is selected ICM+ will load
the charts layout (as configured in the loaded profile) and start the process of processing
the raw data file(s) according to the prescribed analysis.

@R Raumed Datalogger Data Import Wizard = | = 22

Info 1: ID = 820121002, Type = MPR1, SW = 2.00.0062 HW 2

Content of the Datalogger memoary:

PatientID  File Count  Start Time Stamp End Time Stamp Total Duration
34 8 28/03/2016 18:59:22 12/04/2016 13:56:14 1829
35 68 26042016 09:56:13 29042016 06:09:21 234165 Mext block: 28/04/2016 14:56:13, size 2281

Mext block: 28/04/2016 17:08:57, size 3600
b bigole: 28/04/2016 18:08:57, size 3600
Information E_X I fck: 28/04/2016 19:08:57, size 3600
1 23/04/2016 20:08:57, size 3600

36 1 2!

= 1 28/04/2016 21:08:57, size 1007

. | Theimperted data will now be processed. : 23/04(2016 23:01:24, size 3600
Selected patients files: "' Press OK and then wait until the process is completed. : 29/04/2016 00:01:24, size 3600
1 29/04/2016 01:01:24, size 3600
FleID  ParentID Meas : 29/04/2015 02:01:24, size 3500

1 29/04/2016 03:01:24, size 3600

1 -1 0 : 29/04/2016 04:01:24, size 3600
: 29/04/2016 05:01: 24, size 3600
1 29/04/2016 06:01:24, size 467
Mext block: 29/04/2016 06:09:11, size 10
The patient data fully loaded

3 2 [u} 26/04/2016 11:56:13 3600 Curves & Numerics

4 3 0 26/04/2016 12:56:13 3600 Curves & Numerics

lcﬁ Load Patient ‘% Delete Patient

‘ jI'L_Iose ‘ Indude reduntant numerics

During the analysis process ICM+ the Data Import dialog will remain open but the charts
will not update until the end. The only feedback given that the analysis is on going is the
time stamp updated in the left bottom corner of the ICM+ charts screen.

F — hadak —— ——————— — — m—ty
o R : =
[ a ¥ <] L =
& AN A E R
Logn Mnimise Save Stop
Ribbon Profie
Prof ore A
& Series | &) Clinical Notebook
ce E
— 2
| ICPsys 22
H ICPdia 24
-286
-2.8
Eao
T34
36
38
4
ICP -25
=
I -3
8
Ess
-4
- 04
ICPpulse
=£=° Bos
E 02
0.1
26/4 12:00 27/4 00:00 27/4 12:00 28/4 00:00 28/4 12:00 29/4 00:00
Time scale: < 2 days, 20 hours, 12 minutes > 26/0472016 11:07:46 - 29/0412016 07:20:37
B- &8 K|l B ®
04/2716:3212 _ C:\Userdlpeter\Documents\ICM-+\Data\tmp\DLPatient000035.icmp Processing samples...
e = — —
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Once the calculation are done, which can take from few seconds to few minutes,
depending on the size of the data and the complexity of analysis configured, the charts
will fill in with the calculated trends and a confirmation dialog will be displayed.

Qmwamufuﬂs
Say STV RPA uwP

logn Mnmse Show | Users Projects Events Password Settngs  Regstaton About
Rbbon  Keyboard Config  Change
System Configuration Hep

4 Series & Chinical Notebook

1P B
ICPsys 5 Info 1: ID = 820121002, Type = MPR1, SW = 2.00.0062HW 2
ICPdia e
s Content of the Datalogger memory:
. PatentID FleCount  Start Trme Stamp €nd Time Stamp Total Ouration —~
E ; %) s 8032016 18:59:22 12042016 13:56:14 1829 R —
E 35 £ 2, Mo bincks 28/04/2016 19:08:57, size 3600
E Nﬂf&nﬁm I 230 | B/04/2016 20:08:57, size 3600
—ty % 1 25/10/ff= e e o = [B/04/2016 21:08:57, size 1007
| B/04/2016 23:01:24, size 3600
The data import has been successful. BI04/2016 00:01:24, 3¢ 3600
Would you like to clear th from th 2 /04/2016 01:01:24, size 3600
: jould you like to clear the patient from the monitor: B oyt ot
Selected patent’s fles: | [B/04/2016 03:01:24, size 3600
0 —— | [5/04/2016 04:01:24, size 3600
FielD  PaentD MeasD s | |6/04/2016 05:01:24, size 3600
{ | 9/04/2016 06:01:29, size 467
\cP 1 -1 0 TRERTBRR: 29/04/20 16 06:09:11, size 10
ke PP The patient data fully loaded
) 1 0 BOYDI610:56:13 600 CurvesANUMES | e pmported data s beng processed.
3 2 0 WOV ILES 00 CuvesBMmeNTs | momionon g
B
— 4 3 0 26/04/2016 12:56:13 3600 Curves & Numerics
F Losdpavent | | oelete Pasent M gose Inchude reduntant rumercs
ICPpulse

26/4 12:00 27/4 00:00 27/4 12.00 28/4 00:00 28/4 12.00 29/4 00:00
Time scale: < 2 days, 20 hours, 12 minutes >  26/04/2016 11:07:46 . 29/04/2016 07:20:37

G- o I 8- HEE TS
C Dox AICM - Processing completed

At this point the user has an option to clear the imported patient from the monitor’s
memory, or to do that later once the imported raw data files are safely archived (using
the ‘Delete Patient’ button of the Raumedic Import Wizard dialog).

The calculated trends are automatically saved into a different file, with extension icmp
bearing the same name as the raw data file analysed, so that it can be retrieved later
without the necessity of re-analysis of the raw data file(s).

Pressing either Yes or No to this last query will cause the connection to monitor to
terminate (which takes a few seconds) and the import dialog to close, leaving the user
to browse the analysed (or imported raw, depending on the selection following the data
loading part), data.
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Exporting data to a csv (Excel) format

There are two ways the data can be exported from ICM+. One way is to select Export
option in the main menu (the Brain icon).

@ﬁ_

1* - Export partial data to a file
M New

Export

| E_—‘ Exports data from trend charts to a raw data |

@ Open = format (e.qg dta, csv or txt).

) Export Notes

I = .

H - > Export notes into a text file

Export Events

E_—‘ Export » | @ Export events into an xml file
E_—‘ Import

|3 Exit 1cM+

This will export all the trend data from the memory, all the variables, in commas
separated columns of values, with the first column containing the time stamps, in the
internal Windows DateTime format. The DateTime format is essentially a number of
days (and their fraction, which translate into time) since 31/12/1899. Imported into Excel
it will initially showed up as those numbers, but if date or time (or combined) cell
formatting is requested for that column the data and or time will be shown.

e | et Pagelmost  Formuis
Catoe - g ) = U A
.,u_A..";;; Ao Type: oG BIUC AN EEBE- Bo%os o Houa-
R - aite " e | 1y
© HeA- R - | Time ddmm/yyyy hhimm:ss g me A EE P B [ Fomat
ont . ssgnment <[fl | [Percentage il N e AR L J Sowcy
Fracton - v

A - __ e Datemime Scentfic “d"_"“" Al J| DateTime r'J

T B c ) Text himm AMPM 8 C L) £ F 6 H ' -
1 |\CP{mmHy AMP{mmi HA{1/min } ﬁ himm:ss AM/PM 1 [oateTime ICP[mmby [1/min] RR[ Pmax{m ICPmin{m SI¢;
2 2411 00072 1726 ::M 2| 26/08/201609:56:23) -2411 00072 1726  3.782 00252 -2383 2453

:men:ss
3 2378 0.0274 826 ddfmm thin 3| 26/04/201609:56:33] -2.378  0.0274 826 4556 007 2232 -2425
4 2673 001 7007 ettt a 2673 001 7007 4716 04811 01393 2492 -2843
5 2995 0.0143] mm:ss.0 5 | 26/08/201609:56:53] 2995 00143 5428 02496 ‘2876  -2.086
6 3152 0.0072| e 6 | 26/04/201609:57:03] -3.152 00072 5298 4073 04408 00557 3103  -3.209
7 3248 0007 1063 7| 26/04/201609:57:13] -3.248 00073 1063 2302 05201 0.0091 -3223 -3.2%
8 -3.287 00052 1699 8 | 26/04/201609:57:23] 3287 0.0052 1699 2132 05927 0.0049 3261 -3301
) 3302 00063  89.36 9 | 26/04/201609:57:33] 3302  0.0063  $9.36 1766 06227 0.0051 -329% -3318
T number format code, using f codes
10 3316 00074 7162 Yoe the e nactfie ctivg g 10| 26/04/201609:57:43] -3316 00074 7162 2506 06319 00044 -3.306 -3324
1 3319 00087  77.56 11| 26/04/201609:57:53] -3319 00087 7756 627 06254 00103 -3.305 -3331
1 3331 00078 8154 12| 26/04/201609:58:03] 3331 00078 8154 1579 06287 00072 3319 -3.348
13 1543l 3341 00098 97.38 1 3341 00098 9798 1677 0612 00052 -3.328 -3356 »
Sllh testl %2 s o test 1 5 IC ) —— ¥l
— | T st Dy oK [I Resay | Average: 27/042016 15444 Count 23417 | i) 1) () 100% (-~ 0 (+
= =
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The second way of exporting data is to use the data export chart tool, located at the

bottom of each charting vertical panel:

Home Charts Data  Tods

4 Series | & Clinical Notebook

e a Pulse Waves AMP_P-line Slow Waves Respiratory Waves

iIcPsys 22
icPaa 24
26
28
-3
.32
34
36
38
-4

Hg ]

ICP -2

5
-3
5

lmmHg]

3
-4

- 04
ICPpulse  —
—— 203
£o2
0.1

26/4 12:00 27/4 00:00 27/4 12:00 28/4 00:00 28/4 12:00 28/4 00:00

Time scale: < 2 days, 20 hours, 12 minutes >  26/04/2016 11:23:23 . 29/04/2016 07:36:14

(-l|pdl T B - A BB E TS
rends from selected periods Processing completed

This will export data only from the variables plotted in the panel corresponding to the
button toolbar, in this case it will be ICPsys, ICPdia, ICP and ICPpulse only, and only
from selected time periods, if the selection tool is used, or the whole recording time, if

not.

" T - h
d9-c-= DLPatient000036_rt.csv - Microsoft EKCH =l g'
Home Insert Page Layout Formulas Data Review View & e o BB S
| ‘Lﬂ‘j # Calibri -1 - == General - }}1 S=1Insert ~ - W ‘:ﬁ

G- B J U- AN BBy ¥ pelete - | [g]- H
Paste Styles Sort & Find &
- F | H- | S- A et ] - [ElFormat- | 2~ Filter~ select+ I
Clipboard 1 Font = | Alignment 5| Number & Cells Editing
115 - f-'-| “
A B c D E F G [y
1 DateTime ICPsys[mmHg] ICPdialmmHg ICP[mmHg] ICPpulse[mmHg] E
2 42668.57096 216.4 -3.937 0.744 220.4 I
3 42668.57108 -2.629 -2.899 -2.743 0.2701
4 42668.57119 -2.481 -2.647 -2.554 0.1663
5 42668.57131 -2.406 -2.594 -2.511 0.1877
3] 42668.57142 -2.396 -2.594 -2.498 0.1934
7 42668.57154 -2.396 -2.567 -2.434 0.1709
8 42668.57166 -2.396 -2.538 -2.481 0.1434
9 42668.57177 -2.396 -2.539 -2.476 0.1434
10 42668.57189 -2.387 -2.539 -2471 0.1526
11 42668.572 -2.387 -2.521 -2.468 0.1343
12| 42668.57212 -2.341 -2.521 -2.462 0.1801
13 42668.57223 -2.368 -2.53 -2.464 0.1617
14 42668.57235 -2.359 -2.503 -2.459 0.1434
E 42668.57247 -2.341 -2.521 -2.453 0.1801
16| 42668.57258 -2.313 -2.503 -2.431 0.1892
17 42668.5727 -2.332 -2.512 -2.43 0.1801 I
18 | 42668.57281 -2.313 -2.503 -2.426 0.1892
19 42668.57293 -2.313 -2.503 -2.431 0.1892
20 42668.57304 -2.332 -2.503 -2.433 0.1709
21| 42668.57316 -2.322 -2.503 -2.425 0.1801 -
14 4 » | DLPatient000036_r1 ~¥J 4] [ ] 2|
Ready | |[F@ @ 100% (=) {} (+)
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Appendix 1: ICM+ configuration folders and files

ICM+ uses two locations (configurable via the Settings form) to store all its configuration

files:

Location 1: C:\Users\<username>\Documents\ICM+.

There are two subfolders here:

‘Data’ folder, where all the data recorded during the acquisition process is stored,

and

‘Configs’ folder, used to store the data collection and analysis configuration
‘profile’ files, as in the figure below.

Location 2:

C:\Users\Public\Documents\ICM+

Here all the environment configurations/settings are stored. This location contains a
folder called Plugins, where 3™ party function libraries reside, a folder called TxtFilters,
containing parsing definitions for different text format data files, and a folder called
sysconfig containing all the settings of the software, except the data collection and
analysis profiles which are store in the Location 1 (as above). Although these files could
be edited directly using a text editor ICM+ has specific user interface forms to edit all

aspects of the program functionality.

] o ) |

= A Users\Public\Documents\ICM+\sysconfi
@ ysconfi
- — — . - — —

- ] 6’| | Search sysconfi

g

o

Organize «

[ Favorites
Ml Desktop

£3 Dropbox

= Libraries
| My Docu
rJ: Music

= Pictures

B Videos

L Google Drive

Share with ~ Burn

4. Downloads

m

=] Recent Places

3 Documents

ments

. Public Documents

10 items State: B& Shared

New folder

Documents library

sysconfig

. updates
y SFTP
. CustomForms
| | users
4 | sysconfig.ini
2] projects. TBLxml
2] projects.OVRNT.xml
=] projectsINFxml
&) projects.CTBLxml

2| events.xml

EER

Arrange by:

o @

Folder »
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Appendix 2: Editing ICM+ Projects

Projects contain various configurations specific to a particular research project. These
can be edited using Projects button in the main menu tool bar.

Home Charts Data Tools

Saw GT|L2A &P

Login  Minimise Show Users | Projects |Events Password Settings || Registration About
Ribbon  Keyboard Config  Change

System Configuration

Help

Clicking this button will open the Project Management dialogue, where you create, copy,
edit, delete, export/import selected projects to/from a file.

Project Management

Mame Abbreviation Description
4 New Traumatic Brain Injury THI
Copy | | CENTER-THI CTHI
=7 Edit
= [elete

B4 import

Export

V' OK

Double clicking on a selected project or clicking on Edit will open a Project Editor where
all the custom project settings can be modified.

The following screen shots describe the CENTER-TBI specific settings. These settings
would have already been preconfigured for you if you have copied the provided
project.ctb.xml file to the ICM+ sysconfig folder, or used the Project Manager to import
the settings from that file.
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~
Project Configuraticn ﬂj
General | Data Fields | Events | Data Archiving
Project Definition
Name: CENTER-TBI Abbreviation: cTg|
Description:
Data Folder:  C:\Users\peter\Documents\ICM+\Data\Projects\CENTER-TBL
Data File Name Format. <PROJECT=_<CENTRE=_<ANONYMID=_<DATE><TIME>
[ ' OK ] [ X cancel ] [ 3 Keyboard
L
Project Configuration &J
General | Data Fields | Events I Data Archiving
Data Fields Definitions:
Name Caption Type Description
= Add EGCS BCs Category Glasgow Coma Score at admission
.n' Edit cT CT Marshall score Category CT Marshall score at admission
TypeTBI Type of TBI Category General type of brain trauma
Move Up Politrauma Poltrauma Category Other significant injury
[ W 0K ] [ X cancel ] [ {5 Keyboard

1. The project abbreviation will
be part of the file name

2. ‘Data Folder’ is a local folder
where the data collected as part
of this project will be stored

3. Data File Name Format lists
elements that will be used to
create automatic file names for
each new data acquisition
sessions. Please note that
elements listed here will have to
be filled in (e.g Centre ID, or the
anonymous Patient ID) at the
New Data Acquisition form stage
before continuing.

The data fields define
placeholders for general clinical
descriptors that characterise the
patient at the time of admission
to the critical care unit, that are
useful to be kept together with
the monitoring data.
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==

-
Project Configuration

| General | Data Fielcls‘ Events ‘DataArchiving‘

Custom Form: | CENTER-TBI -

Use Custom Events Form:

Event Groups

Complications
CTBI
Diagnostis

All selected (checked) events

VasoprUP (Vasopress/Inotropes UF)
VasoprDown (Vasopress/Inotropes DOWN)
Fluid (Fluid Bolus) CTEL
Suction CTEL
Physio (Physio/movement)
Diagnostics NFH 0Osmo (Osmotheraphy) CTEL
SedUp (Sedation UP) CTBL
Fluid infusion SedDown (Sedation DOWN)
SedBolus (Sedation Bolus)

ICP control ‘
Intervention Other
Intervention Surgical
Measurements
Medication Barbiturates
Medication Bolus
Medication Infusion

- + Vx| @O

[ ' OK J[ xCam:e|H & Keyboard ]

CTBI
CTBI

CTBI

CTBI
CTBI

General | Data Fields | Events Data Archiving

Show data packaging prompt at the recerding session end

Data Archive Folder

Create New Subfolder

Create info text file

Use original file name for the subfolder

Reset to defaults.

Remote upload server

Default Destination CENTER T8I L4
Data Snapshots
Show data snapshots reminders
Snapshot length [minutes] 60 E

List of timepoints for data snapshots [hours]
2,12,24 48,7296

X cancal

&5 Keyboard

This is where events that are
already defined elsewhere (in the
Events form), listed in the left
panel (1), can be assigned to the
particular project (listed in the
right panel 2.).

Please note that CENTER-TBI
uses a customised event form,
selected using the ‘Custom
Forms’ list box (3). It is possible
however to add more events to
the project but those will only be
accessible from within the ‘Event
List’ panel, toggled from the main
menu tool bar panel, Charts
section.

Here one can define the location
and format of data archives as
well as, essentially for CENTER-
TBI:

1. This should be ticked in order
for you to be prompted to
convert the file to HDF5 at the
end of the recording session

2. the destination of the remote
server for data uploads,

3. the data snapshot length and

the data snapshot reminders
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Appendix 3: Registering ICM+

When ICM+ is successfully installed for the first time in a computer it needs to be
registered. This will probably already be done for you when you get the laptops, but if
any major update needs to be done you will have to register it again.

To register ICM+ you need to press the Registration button on the Home tab.

@ Home | Charts Data  Tools 7
oy B LA L &P

Login  Minimise Show Users Projects Events Password Settings Registration About
Ribbon Keyboard Config Change
System Configuration Help

This will bring up the Detailed ICM+ License Info window where you will need to press
the Register New Key button.

ICM+ Registration Status # 3rd Party Plugins

Unregistered

IEI Installed Monitor Modules
Simulator
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This will bring forth the ICM+ Registration Form and here you will have to press the Copy
Details.

ICM+ REGISTRATION FORM

Please quote this code for any further assistance
InstalliCode: 485ACBC6D289

Username: ICMadmin
Institution: LnStitution Name

Computer: CTBI-Copenh?2
=) [T ] | = cmoieta

Please enter the registration key, then press the [Register] button

{7 Register Now X cancel &% Keyboard

@

In order to obtain a registration key please go to

https://icmplus.neurosurg.cam.ac.uk/user-area/

and click on Request New Key button at the bottom of the Dashboard page. You will
need to provide details from the registration form above. Once the Request Form is
submitted it will need to go through the approval mechanism at Cambridge Enterprise.
When that is done an automated email will be generated to the email used to request
the key on the website. The key will then be available in the user dashboard page.

You will then have to paste the Key to the highlighted space and click Register now. If
you are successful you will see the Registration successful dialogue.

Registration was sucessful

OK

Please note that the lifetime of a key is normally 1 year and the registration will need to
be renewed.

And your Detailed ICM+ License Info window should look like this:
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~ICM+ Registration Status
Registered To: ICMadmin
Institution:
Registration Valid Until :  31/12/2016

O ARy

'Data Acquisition And Real-time Analysis
Customisable Analysis Configuration
RawiSignalsRecording
Lg_ff:l., A >| ‘, afRNﬁm
(CSFDynamics Tools
Cereb lar Reactivity Tools

& Register New Key

| [ Installed Monitor Modules
Simulator
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Appendix 4: Preconfigured users and passwords

Administrator — 2718
Manager — 1618
Operator — 3142
Nurse — 1414

The users, their passwords, and their rights are fully configurable in the software, using
Users form. The default users have been chosen to fulfil the following roles:

User Role

Administrator Complete access to all the software configuration options, the
users and passwords

Manager Access to all the configuration options, except the users and
password. This will normally be the user to do the entire
configuration needed for data collection.

Operator Control of the data collection process using preconfigured
profiles, and changes to the charts layout and properties.

Nurse Access to clinical annotations tools only. This should be normally
set up as the default user kept logged-in during the data
collection process, in order to prevent any inadvertent disruption
to data recording but at the same time allowing and encouraging
quick access to the clinical annotations.

Guest This ‘user’ has no rights, making it impossible to interact with the
software in any way.
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