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Version 4.0

Date last modified August 2025
Chapter 2.1 Updating phone numbers
Chapter 7.9 Updating exporting dicom data

Removed all 9.4 related information

Version 3.0

Date last modified August 20203

Updating scanning information 7T after 7T Upgrade
Updating phone numbers

Updating link to Scannexus service desk

Version 2.0

Date last modified July 2020

Updated

Chapter 2.5 Wiki information is replaced by Scannexus Service Desk

Chapter 2.6 is added; how to report a technical issue

Chapter 3 GUFI Magnet Safety Training is added

Chapter 7 Some changes in how to act when table movement fails

Chapter 9 SAR limit exceeded changed the order how to act when scanning EPI

Chapter 10 Added the FLEET bug when using geometrical distortion correction. And added a screenshot to show how to invert the RO/PE
polarity.

Version 4.0 August 2025



TABLE OF CONTENTS
Table Of CONtENTS ..iiiiiirierssrssnns s sassansss s sassannsssssssssannssnssssssnnnnnnsssssannnnnnsnnns 3

1  INtrodUCHiON .. iiiiieicrsssssnnss s sassannsssssaasannnsssssasssannnsnsssssannnnnsssnssnnnnnnssnnnunns 1

GENERAL INFORMATION

2 General information .....cuiiciiiciic i 3
2.1 Emergency phone NUMDEIS ....o.ciiiiiii et e e e e eaens 3
2.2 Contact numbers for MRI scanning facility - Oxfordlaan 55........................ 3
2.3 OUt Of OffiCE NOUIS e e e e 4
2.4  Reserving SCaNNEer tiMe ...oiiiiiiiiiiiiii i e e 4
2.5 Scannexus self-service portal .......ocveiiiiiii e 4

G & U I - 11 5 11 3T« 6

4 Access to the Scannerlab .........c.coociiiiiiiis s 7
4.1  Burglar alarm SYStem . e 7

SAFETY

5 Safety inStructions .......cciciiierirrieries i sre s r s sn s s s s snnnnsns 10
5.1 Emergency bUttons ...cciiiiii e 11
oI A (S =3 V£ = o o 12
5.3  Safely CheCKS .ot e 12

6 Subjects......ciciiiiiiiiiiirre 14
6.1 Physiological effects on subjects ..o 14
ST ol o/ =T=T o 1 T I (o] o o 0 1= PP 14
T T 0 - | 15
6.4 Incidental fiNndiNgS.....ovieiiiiiii i e 15

SCANNING

7 Scanning procedure general......cccciciimirimiaireii i e 17
/2% S = ¢ =T Y= = | [0 o 17
7.2 Positioning of SUDJECE ....cnii e 17
7.3 Table Operation ..ot 18
7.4 LN COM .t 23
7.5 Magnet Bore fan & light ..o 23

Version 4.0 August 2025



7.6 Patient Registration .......ccovuiiiiiiiiiii 24

/2 > Yo=Y o 1 o ¥ e TR 26
7.8  Finish Measurement ... e 28
7.9  EXPOrt DICOM data ..oiiiiiiiiiiiiiiiis e s sttt e s e s e s a s s e nnennannens 28
7.10 Default CoilS. . i 30
7.11 Creating and Saving protocol / EXport to PDF .....cociiiiiiiiiiiiiiiiicieiae s 30
8 7T COMBINED - PT X ciiiiimimumimmmrararasisianasasesasassssssasasasasasassssnsnsnsasnsasass 33
8.1  SWILChING MOAES. . i e 33
8.2  Worklfow shim Combined Mode .........cviiiiiiiiiiiiiii e 35
8.3  Workflow shim PTX MOAE ..ot e e 36
9 SAR LIMIT EXCEEDED......ccocimimimiararininimiereserassssnsasasasesasassssssasasasnsasass 37
10 Geometrical Distortion Correction......c.ccicrivrimrerimrerimresresnrsns s 38
B T o B L Y« 40
111 Setup autoalign First subject .........oooviiiiiiiiii 40
11.2 Following subjects / Measurements .......c.cciviiiiiiiiiiii e 41
12 MOCK SCaANNEI . iieiierierumsimssmssmssessassassassassassansansansansansansansansansansnnssnssnnnnnnns 42

PERIPHERAL EQUIPMENT

13 Equipment racK .....ccuvcriririsisismssssnssassssssnsansan s snnsnnsnnsnnsansnnsnnnnnnnnnns 45
13.1 AUdio @mMPlifiEr .o e 45
13.2 D =] 45
13.3 1] 01 T=] =] PP 46
13.4 Interface buttonbox and JOystiCK.......oooviiiiiiiiii 47
13.5 SWILCH DOXES ..t e 48

14 Stimuli and response equipment MR roOM .......ccvvcvierierieriesnesnesnessnsnanaas 49
14.1 BUtton response DOXES ..o 49
14.2 Sensimetric earplugs (+canal tips) .ccovviiiiiiiiiiii 49
14.3 = [ 50

15 PhysSiolOgiC SENSOIS..iciiiiimrrimrsimresims st s s sansasunsasansasansasnnsasnnsansns 51
15.1 Charging Station ... e 51
15.2 =] o] [ = L a0 ] V== o 1= o 1 P 52
15.3 EC G SISO 1ttt e 52
15.4 WireleSS PUISE SENSOI ...ttt ittt ae s aaeananneaneanes 53
15.5 7T Acoustic CARDIAC Triggering ...uivueiieeiiiiiiiiiiie i snessnes e 53

Version 4.0 August 2025



15.6 [\ [T U =T s =) = I 54

15.7 Physiological 10gging ....couvueiniieii e 54
16 StiMUIUS PC.. i sre s r s s s s r s n s nns 55
16.1 Presentation . .o.cii i 56
16.2 0 T 1< 60
16.3 Projector CONEIrOl ..o 64
16.4 3T Projector Setlings ..ccvviiiiii i e 65
16.5 7T Projector settings .oovvviiiii i e 65
17 Eye tracker and goggles......cccciiiiucimmmnnmsnmms s smsssmsssssssssnssnnsssnnsnnnnnns 67
17.1 Nano eye tracker 7T (NOVA COil) i 67
17.2 Goggles and Eye tracker 7T (Visual coil) ..ccoviiiiiiiiiiiiiiiiiiiiiiie 69
17.3 oY o =T (= G ) 72
17.4 Viewpoint software setup ....coovviiiiii e 73
18 Contrast inJector .......cviiiiiiiiiiire s s 76
19 EEG 256 channels......c.cciiiiiiiimimmmssssssss s s s s snm s snnsnnsnnsnnsnnsnnnsns 76
20 Default Settings 3T ...ccvcrieririerinieranieranieranseranse s rassasansasansnssnsassnsnsnnnnsss 78
20.1 N =T 1 T A 2o o o o 78
20.2 StIMUIUS eqUIPMENT .. 78
20.3 (lo] i £ [ /o o] o 1N 78

DEFAULT AND TROUBLE SHOOT

21 Troubleshooting 3T ....c.cciiiiiiiiirr s s s s s s r s am s nm s nmnnnnas 79
21.1 Trigger / buttonboX / JOysticK ...ovviiiiiiii 79
21.2 O o] o) [=Tol o] =T ol f=T=] o FA P 79
21.3 AUdItOry SYSEeM o 79
21.4 10T 07=1 =T 79
21.5 D = | = 79

22 Default Settings 7T ..iiciiciiirrrererra s s s sanssa s ssassassassassassnsransansnns 80
22.1 MagNEE ROOM 1uuiiiiiiiii i 80
22.2 SEIMUIUS @QUIPMENT v e 80
22.3 (00T a=To] 1= o o o o KNP 80

23 Troubleshooting 7T ....c.cciiiiiiiiirini i s s e s s s s s n e 81
23.1 Table/laser light does not respond .......ccooviiiiiiiiiiii e 81
23.2 Trigger / buttonboX / JOYStiCK ..vvviiiiii 81

Version 4.0 August 2025



23.3 2 O s]go] [=Toi o] Yol o =1=] o F PSPPI 81

23.4 AUdItOry SYSteM 1ot e 81
23.5 Yot a1 1= P P 81
23.6 ) | = 81
APPENDIX
Appendix 1 explanation safety screening form........ccociicicrieierrrsrsrannes 83

Version 4.0 August 2025



O

scannexus

1 INTRODUCTION

Dear Certified Users,

This manual describes the basic usage of our scanners and equipment. You can find
basic information about important phone numbers, safety, screening, preparing your
measurement, peripheral equipment, etc..

If you need more information, please contact the Support Staff. Detailed information
about equipment, special protocols can be found at our Scannexus self-service
portal: https://scannexus.atlassian.net/servicedesk/
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2 GENERAL INFORMATION
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2.1 EMERGENCY PHONE NUMBERS

For medical/fire emergencies/ERO assistance: 1333

043-387 5566

In case of a quench: 088-2100510 general service number of SIEMENS (24/7)
(Use in consultation with Scannexus Staff only!)

2.2 CONTACT NUMBERS FOR MRI SCANNING FACILITY - OXFORDLAAN 55

Room Room Phone

Reception T0.007 +31 43 3885667 o

3T Console T0.009 +31 43 3885838

7T Console T0.027 +31 43 3887421 scannexus

9.4T Console T0.026 +31 43 3887422

Person Phone Mobile E-mail

Support Team +31 43 3885667 +31 6 38764939 scanlabs@scannexus.nl
Job van den Hurk +31 43 3885837 XXX j.vandenhurk@scannexus.nl
Esther Steijvers +31 88 3887424 XXX e.steijvers@scannexus.nl
Sanne Schins +31 88 3887426 XXX s.schins@scannexus.nl
Service Phone Full number

Service Desk Facilities

+31 43 3882002

Security/Burglar Alarm

+31 43 3885566

UM Emergency

1333

+31 43 3875566

Siemens Hotline

+31 88 2100510

ASSISTANCE INSIDE OFFICE HOURS:

Contact Support/ MRI Research Technicians
for any problems

+31 6 38764939

ASSISTANCE OUTSIDE OFFICE HOURS:

Esther Steijvers
Job van den Hurk
Sanne Schins
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2.3 OUT OF OFFICE HOURS

e Office hours (Mon - Fri from 8:30 -17:00):
o At least one CU has to be present during the entire time of scanning.
e Out of office hours: Mon - Fri 17:00-08:30h, weekends and collective
holidays):
o One CU and one at least Magnet Safety Trained person have to be
present. One of them has to be BHV/ERO certified.

2.4 RESERVING SCANNER TIME

e Online bookingsystem Calpendo: https://scannexus.calpendo.com/
e Once you completed the Certified User qualification you can request to be a
user on the bookingsystem.

2.5 SCANNEXUS SELF-SERVICE PORTAL

Scannexus self-service portal for all kind of requests, information needed (see
below): https://scannexus.atlassian.net/servicedesk/ . Create an account to login.

Welcome to the Help Center

Find help and services Q

Welcomel You can raise a new request from the options provided.

For technical issues, you can check what issues are presently open by searching for 'Presently open issues' below.

What can we help you with?

y Report technical issue
®  Select this to report an issue with a scanner or scanner related equipment

Safety Review Request

Select this to either ask about a subject specific safety question (e.g. implant) or for a more general request (e.g.
new equipment within the MRI scanner)

ﬁE Report incident, suggest improvement, or make a complaint
Use this for reporting e.g. safety incidents, to suggest improvements, or to make a complaint

D CU Training & Access
= Select this to create a training request, or regain access

@ General question
Select this to ask a general question

Apply for new project
Select this for applying for a new project within Scannexus.

)
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INFORMATION
Detailed information about equipment, troubleshooting, safety, etc. can be found in
our Scannexus self-service portal

Other information e.g. CU training, Scannexus guidelines etc., is also found at our
website: https://www.scannexus.nl/information/documentation

REPORTING A TECHNICAL ISSUE AND REFUND SCANNING HOURS

In case of a technical failure, report a technical issue at the Scannexus self-
service portal. Possible solutions to the issue might be shown by the self-service
portal. When the solution is not shown, please finish the “report technical issue” to
notify the Scannexus team about the issue.

Scannexus will decide if a refund of the hours is justified after reporting the
technical issue in the Scannexus self-service portal.

SAFETY REVIEW REQUEST

Questions about safety, safety review of new device can be applied here. Add all the
information you have about the device to the request.

Version 4.0 August 2025 Page |5


https://www.scannexus.nl/information/documentation

o

scannexus

3 CU TRAINING

Contact the Scannexus Support Staff (scanlabs@scannexus.nl) or register within the
Scannexus self-service portal https://scannexus.atlassian.net/servicedesk/ to apply
for the CU training.

The CU training is made up of several sessions, depending of the scanner/system
you need to be trained for. You have to prepare yourself and read our Scannexus
guidelines before the start of the training. Documentation can be found at:
http://www.scannexus.nl/information/documentation. It is advised to gain some
basic MRI knowledge before starting the training.

The Basic Training contains the following three sessions:

1. An online GUFI (German Ultrahigh Field Imaging) Magnet Safety Training and
a safety tour included with a Siemens safety video and an explanation of the
Scannexus safety screening form, which you will fill in during this tour.
(Duration of the safety tour is about 0,5 hour)

2. Rules and regulations and an introduction to the scanner user interface.
(Duration approximately 3 hours)

3. Practical session at the 3T scanner. (Duration approximately 3,5 hours)

After the basic training:
CU for 3T:
o Your first measurement(s) needs to be accompanied by a member of the
Scannexus Support Staff, the so called supervised sessions.
CU for 7T:
o Continue with 7T upgrade training which will last about two-three hours.
o Your first measurement(s) need(s) to be accompanied by a member of the
Scannexus Support Staff, the so called supervised sessions.

Completion of the training:

The training is completed after successful supervised session(s). With completion of
the training you confirm that you know how to operate the scanner, you are aware of
the risks and the safety issues related to MRI and the Scannexus specific procedures,
by signing the Certified User Agreement. The agreement is signed by a member of
the Scannexus Support Staff as well. In appendix 2 of the Guidelines Scannexus
(https://www.scannexus.nl/information/documentation) you can find the agreement
and an accompanying checklist.
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4 ACCESS TO THE SCANNERLAB

The facility is open 24 hours a day, 7 days a week. However between 23:00 and
7:00, a burglar alarm is activated.

4.1 BURGLAR ALARM SYSTEM

For deactivating the alarm, CU’s need to pick up a BA (Burglar Alarm) key situated in
the key cabinet at Scannexus. Access to the key cabinet and the BA keys, is given
after completion of the CU training. Note:
o The CU of the specific scanning session is responsible for obtaining and
returning one of the four BA keys.
o CUs should pick up the BA key during office hours, upfront of the scanning
session.
o BA keys must be returned within 48 hours of the finish of the scan slot
(Tuesday 5pm in the case of weekend work).
o It is not permitted for one CU to pass the key on to another user. The key
cabinet registers who possesses which key.

Entrance to the scannerlab building outside of office hours is by the entrance facing
Oxfordlaan 55. To open the door, place your UM ID card on the card reader, and wait
for the sound of the door unlocking to finish. Pulling on the handle earlier can cause
the door to not unlock.

The burglar alarm control panel is at the left side near the entrance.
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To use the smart BA key alarm system:

o To de-activate the alarm:

- When you enter the building you will hear a tone indicating the
alarm is on.

- Place the BA key near the display of the burglar alarm control
panel until a beep is heard.

- The delay time will stop and the tone will stop.

o To activate the alarm:

- Please make sure no other users are in the building!

- The setting is clearest if you open the cover (see right image
above).

- Place the BA key near the display of the burglar alarm control
panel until a beep is heard. It only needs a very short period of
time.

- If the system has accepted this, the first indicator at the bottom
(circled in the right image above) will light up and a tone will be
generated.

- A time delay allows you to exit the building.

On leaving the facility, the CU is responsible for checking whether other users are
in the facility and activating the alarm if they are the last to leave.
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SAFETY
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5 SAFETY INSTRUCTIONS

Details on safety issues and emergencies can be found in the Guidelines Scannexus,
chapter 5 and Magnet Safety Training:
http://www.scannexus.nl/information/documentation.

Important safety information is summarized in this document.

o MRI-safe: "MR safe" means that an object or device, when used in the MR
environment, will present no additional risk to the patient but may affect
the quality of the diagnostic information.

o MRI-compatible: "MR compatible" means that an object or device, when
used in the MR environment, is MR safe and significantly do not affect the

quality of the diagnostic information, nor significantly affect its operation
in the MR environment.
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5.1 EMERGENCY BUTTONS

5.1.1 SQUEEZE BALL
o When the squeeze ball is pressed by the subject — Use talk button on the
intercom to turn off the alarm. Activating the alarm while scanning will not
automatically stop the scanning itself.

5.1.2 TABLE STOP BUTTON
o One button on each site at the scanner bed. Releasing
by turning stop button counter clock wise.
o 3T only: Look at the scanner display for instructions.
The intercom device holds a stop button as well.

5.1.3 EMERGENCY ELECTRICAL SHUTDOWN

o Shuts down all electrical systems of the scanner (gradients, RF) .
but NOT the magnet, which will still remain at field.

o 3 buttons: one in the technical room, one in the magnet room,
one in the control room.

o Should be used for any dangerous situation like an electrical
incident or fire in the magnet room.

o In case of an electrical shutdown use the handle at the end of the ower o
table to pull the tabletop manually out of bore.

SCANNER Power Off

=

5.1.4 MAGNET DISCHARGE

o Demagnetizes the magnet via a process known as a quench.

o Should be used in life threatening situations only! Situations of a person
being trapped between the scanner and a metallic object or personal injury.
A large volume of helium gas is discharged during a quench.
Very cold helium gas will rapidly escape through a vent tube to the roof top.
Keep the subject and yourself away from these vents!

o Slight risk of gas venting into the MR room, causing the oxygen level to drop
and increasing pressure in room.

o NOTE: Quenching is very expensive and might be dangerous in rare cases,
when venting fails!

Magnet Discharge

- K2
Magnet Discharge

Use in life threatening situations only!
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5.2 KEY SYSTEM

After the CU training access is provided by an UM/MUMC- or guest card to the key
cabinet containing the key of the magnet room.

o The key for the magnet room is available in the key cabinet;

This cabinet is located in the corridor towards the 7T and 9.4T rooms.
Accessible with your UM/MUMC- or guest card.

Access is granted to the key of the magnet room of which you are the
CU and the BA keys.

The cabinet registers who possesses which key.

o Responsibility for safety;

The CU that picks up the key is the so called Keyholder!

The Keyholder is responsible for safety until the key is returned to the
key cabinet.

Do not lock the door to the magnet room while scanning!

o Returning the key after scanning;

Failing to lock the door to the magnet room after scanning keeps you
responsible for safety!

Failing to return the key will result in loss of booking privileges.

Usage of the key cabinet is registered. This activity log is used as a
checkup for usage and scan times. Any misusage will result in a loss of
booking privileges for the Keyholder.

5.3 SAFETY CHECKS

The MR system safety checks are automatically performed according to IEC

guidelines.

Always be aware that the correct subject is registered (correct weight, gender, age)!

5.3.1 PERIPHERAL NERVE STIMULATION

Warn subject about peripheral nerve stimulation. Let the subject know that it is
harmless, but to squeeze the alarm ball when it becomes uncomfortable!
Exceeding the stimulation limit, 2 options, see images below:

Stimulation Monitor - Stimulation Limit Exceeded | You cannot proceed

without altering your

Unable to start the measurement. parameters. The

The Stimulation Monitor indicates that the sequence will exceed the system will make a
stimulation limit.

suggestion.

Still inform the subject!

Version 4.0
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Stimulation Monitor - Warning! [ ]

The patient may experience nerve stimulation during the following
sequences.

Please inform the patient and remain in constant audio and/or
visual contact with him/her

You can proceed
It is the responsibility of the operator to decide whether to continue with .
this measuremert or to cancel it but inform the

subject!

i Cancel

5.3.2 SAR LIMITS
The Specific Absorption Rate (SAR) describes the potential for heating of the
subject’s tissue due to the application of the RF energy.
The SAR is defined as the RF power absorbed per unit of mass of an
object, and is measured in watts per kilogram (W/kg).
o Maximum temperature rise of 1°C is allowed.
- At the end of the sequence you are at 38% of 1°C.
- This varies per sequence and the sum of sequences and
delay time in between.

28%

5.3.3 LEVEL 1 OPERATION MODE
You can proceed but only if the subject has no contraindications for
thermoregulation! (See image below.)

o Peripheral nerve stimulation:
- About 1% chance in standard operation mode of the scanner.
- About 50% chance in level 1 operation mode of the scanner.

o SAR increases in level 1 operation mode of scanner, but is still within legal
safety limits.

SAR Information [ x] SAR Monitor
Cperating mode | Mormal made First level Lﬂggﬁf&ﬁmﬂ&%@&xﬁgﬂg%gom
Displayed values belong to the current patient! Please pay attention to the waming in the help text and follow
- the described instructions.
Program step | Ep2d_qa_weisskoff
Sequence | ep2d_bold Click on Help to get important infarmation about SARI
1044 For more information see manua.
RDIHE ] Clickon OK to confinue.
Time averaged RF power | 22 1]
Relative RF power factor %]

Version 4.0 August 2025 Page | 13



scannexus

6 SUBIJECTS

6.1 PHYSIOLOGICAL EFFECTS ON SUBIJECTS

6.1.1 STATIC FIELD
o Attractive Force
o Nausea / Vertigo / Metallic taste

6.1.2 GRADIENT FIELD
o Peripheral nerve stimulation
o Sound pressure, use earplugs
o Avoid loops / Eddy Currents

6.1.3 RF FIELD (SAR)
o Important to register correct length, weight and age of subject.

6.2 SCREENING FORMS

6.2.1 SCANNEXUS SAFETY SCREENING FORM

o Mandatory!

o Has to be completed and signed EVERY TIME on the day of entering the
magnet room, by everybody who enters this room (except CU and MST
personnel, they sign this once).

o Printed file, signed by both the subject and CU.

o Printed file has to be handed in at the reception’s mailbox.

If you have questions regarding MR compatibility, an explanation form concerning
the safety screening questions is available in Appendix 1 of this CU Manual.

6.2.2 TEMPLATE SCREENING FORM
Advised to screen subjects beforehand:
o Service of Scannexus to use the template screening form to screen subjects
beforehand. Available at scanlabs@scannexus.nl.
Content can be adjusted by researcher
When used: the researcher is responsible for proper usage and storage of this
form according to METC approval!
o FPN researchers have to use the dedicated FPN (template) screening forms!

The questions on this template screening form should give the researcher an idea if
the subject has contra-indications for MR and/or inclusion criteria for the study.
Screening in advance prevents last minute cancelation of the reserved scan session.
Last minute cancelation (within a week) sessions will not be refunded!
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6.3 DATA

o O O O

6.4

Subjects are not allowed to receive the dicom images.

CU can decide to hand out screenshots or reconstructions to the subjects
Screenshots and reconstructions are not meant for clinical purposes.

In rare cases the images can be shared with the clinic, in agreement with the
attending physician, the subject and the researcher only!

INCIDENTAL FINDINGS

Researchers can arrange their own incidental findings procedure or use the
Scannexus incidental findings procedure (see appendix 3 of the Guidelines
Scannexus (https://www.scannexus.nl/information/documentation).

The following applies using the Scannexus procedure:

o

o O O O

Subjects who dont want to know about incidental findings WILL NOT be

scanned at Scannexus.

Subject must have signed an Incidental Finding Agreement (template for

none FPN users available at scanlabs@scannexus.nl.)

DO NOT inform the subject right away in case of an incidental finding.

Inform your senior staff member or your supervisor immediately about the

anomaly found.

Contact the Scannexus Support Staff for contact information of the qualified

medical expert. (neuroradiologist, associated with the Maastricht Brain

Imaging Center/Scannexus)

Scannexus will check if the subject signed an Incidental Finding Agreement.

Scannexus Support Staff will provide the relevant data to the medical expert.

Seek contact with the medical expert to provide relevant information.

Medical expert provides feedback to the researcher and Scannexus. In case of

needed follow-up of the finding, a letter for the GP is drafted by the medical

expert.

¢ Researcher contacts the subject to inform the subject and to hand

over the drafted letter for the GP. Within FPN this is done by the
ombudsman.
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SCANNING
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7 SCANNING PROCEDURE GENERAL

7.1 PREPARATION

Before scanning, make sure that the subject signed the written consent form of the
study and a consent form concerning incidental findings (researcher’s responsibility).
FPN users need to use the forms used within FPN.
Subject needs to complete the safety screening form.
CU checks the safety screening form concerning contra-indications.
Both CU and subject sign the safety screening form.
Subject and CU need to remove all metal from body.
Subject (and CU) needs to remove:
- hair clips / bobby pins and hair ties
- shirts, sweaters, vests containing metal (e.g. zipper, buttons)
- piercings and other jewelry
- belts
- contents of pockets
- bra (with metal wire)
- make-up (especially mascara)
- glasses (MRI corrective glasses are available)
- shoes
Remind subject to go to the toilet prior to scanning.
Inform subject about noise, peripheral nerve stimulation, local heating,
dizziness while entering the bore, not crossing arms and legs.
Instruct subject about usage of the alarm ball.
Inform subject about the tasks.
Prepare experiment.

o O O O O

7.2 POSITIONING OF SUBJECT

Give subject earplugs.

Position body part in dedicated coil. &
Use cushions when needed to avoid motion and/or
reduce noise. O N
o Hand over the alarm ball to the subject, and test the i O
|V
alarm ball. = x

Give subject cushion for under the knees.
Ask whether the subject wants a blanket.
No loops of hands or legs.

Position any stimulatory devices or sensors that you need, avoid loops in
cables.

Adjust the mirror on the head coil if necessary.

Use the laser light localizer (subject needs to close the eyes!).

Move tabletop to the isocenter.

Start your measurement and keep in contact with the subject.

o O O O

o O O O
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7.3 TABLE OPERATION
7.3.1 3T PRISMA FIT
3T SYSTEM OPERATION

== \1)

(4)

(1) Tabletop (1) Table Up/inward button

(2) Head end

(3) Table Stop button

(4) Handle to pull out the table top in case of emergency ~ (3) Home Position button

(5) Emergency release (4) Table Down/Outward button
(5) Laser button

(2) Jog wheel, Center Position button

3T TABLE EMERGENCY BUTTONS

The table stop buttons are located on the side of the table and on the intercom
system.

The emergency release for manual shifting of the table top is located at the end of
the table support.

Intercom Table Emergency release
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7.3.2 7T PLUS

7T PLUS SYSTEM OPERATION

A list of the scanner/table operation buttons of the 7T is shown below.

(1) Control units (laser light) on both (1) Home Direction button
sides of the magnet bore. (2) Isocenter Direction button
(2) Control units at the patient bed. (3) Isocenter Position button

(4) Speed button

(5) Home Position button
(6) On/Off button

(7) Table stop button

The table of the 7T system is different from the 3T system. There are three main
differences:
o The table is a separated from the scanner system and can be operated by the
buttons on the side only.
o In standard operating mode it varies the speed of the table to reduce the
experienced dB/dt in the body/brain which might cause nausea.
o To reduce the risk of RF noise being picked up during scanning, the table
should be powered off.
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Table Stop: The tabletop stops immediately.

Table Inward/Outward: Moving the tabletop in or
out the magnet bore.
The tabletop moves when button is pushed in.

Speed: Moving the tabletop at increased speed.
Do not use when a subject is being examined. Only for
phantoms!

Isocenter Position: The tabletop moves in to the
magnet bore until it reaches the defined isocenter.
The tabletop moves automatically. Stop the
movement by pressing another move button.

Home Position: The tabletop moves completely out
of the magnet bore. The tabletop moves
automatically. Stop the movement by pressing
another move button.

Laser Light Localizer: When pressed a red laser
cross is displayed to indicate the isocenter. Deactivate
the light to set the position. Always ask subject to
close their eyes during operation!!

On/Off at 7T: Switch the table ON/OFF. A
corresponding LED is lighting when ON. It takes about
10s to get out of the sleep mode after switching table
on.

POINTS OF INTEREST:

o When powering on the table it can take up to 20 seconds for the electronics
to be fully operational.

o Turning on the SPEED feature (which turns on the GREEN LED above this
button) disables the special speed regulation of the table. Do not use this
SPEED feature when moving subjects into and out from the scanner
bore. It is allowed for phantom measurements only!

o No laser: After a shutdown, the table needs to know its position. See dlsplay
at scanner. The laser button will not respond when the display shows ----:

Version 4.0

Move table little bit towards bore.
Then move to home position.

Display will show table position again.
Positioning with laser light is possible.
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o If the table is not responding check the buttons on the table control panel.
They tend to get stuck. In this case the buttons will not respond at all. You
can just wiggle the button loose again.

o Still no response, switch table power off, wait 30 sec., and switch power on
again.

o Still no response, check the emergency stop buttons and emergency release
at the end of the table. Someone might have used them but not put back
properly.

o Sometimes the system detects a "table stop" event. Clicking on the “release

table stop”- button might resolve it.

Warning:
Current position Inform the patient about

remote table movement.
] (o
Monitor the patient during remote
Mave table by table movement.

0 :’ [mm]

Release table stop

o A reboot is needed when all of the options mentioned above do not solve the
disrupted table response.

7T TABLE EMERGENCY BUTTONS

The table stop buttons are located on the side of the table, NOT on the intercom
system.

The emergency release for manual shifting of the table top is located at the end of
the table support.
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7.3.3 MOVING TABLE OUT QUICKLY
o Small accidents, medical emergencies or inconvenience for the patient and
quick removal of the table is needed; the fastest method for moving the
tabletop out of the magnet bore is to press the ‘Home Position’ button. Use
this method whenever the power supply and/or motorized drive are intact.

o In case of power failure and/or defective motorized drive, pull the tabletop
manually out of the magnet bore. To disconnect the tabletop from the motor
an additional emergency release, which is underneath the end of the table
support, needs to be pulled outward.
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7.4 INTERCOM

The intercom allows communication between the researcher and subject during the
measurement.

On the 7T system, the red table stop button (5) is not in operation. A picture of the
3T intercom you can find at paragraph 7.3.1, 3T TABLE EMERGENCY BUTTONS.

(DN (6) (1) Patient instructions volume control
(2) Listen mode volume control

(3) CVICBT switch

(4) Trigger signal volume control

(5) Table Stop button

(6) Microphane

(7) Listen LED

(8) Listen button

(9) Musicon LED

(10) Play music button

(11)Squeeze bulb/announcement active LED
(12)Speak button

(13) Speakers

7.5 MAGNET BORE FAN & LIGHT

Magnet bore fan and light can be adjusted at the panels on the scanners, see
displays at the scanners.

At 3T it can also be done remotely:

‘Warning:
Current position Inform the patient about
remote table movement.
[mm]
Monitor the patient during remote
L2 iy table movement.

0 = mm
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7.6 PATIENT REGISTRATION

The Bold fields need to be filled in in order to proceed. These are: Last name,
Patient ID, Date of Birth, Sex, Height, Weight, and Patient Position.

Use the following registration guidelines at Scannexus:

The field Last name needs to be filled in as follows, separated with an underscore:
o First 3 letters of CU’s first name + first 3 letters of CU’s last name.
o Date of scan (YYMMDD).
o Code (which links with your subject and study).

Patient Registration B

Last name estste_170425_demo Accession Mo
First name Request ID

Title Reguested
procedure(s)

Patient ID  17.04.25-1542:12-D3T-1.3.12.2.11(0
Date of birth 01/01/1930 [ddiMMAyyyy]

Sex Male « Female Other Patient position  [gEERIglEaR=slliE

Age 37 Years [v|
Height 170.00 cm .
Institution name

Weight 6000 kg v Metric

Additional inf
Henatinta J 1. Performing physician

Dietails,. 1. Operator

Referring physician
Requesting physician

Admission D

ISO_IR 100

Patient ID is filled in automatically. If preferred you can copy the input of the last
name to the patient ID.
Date of birth at least the birth year must be correct to the subject’s birth year.
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Finally press Exam to select your exam. A second screen will appear at the
to select your exam. Select the Body Part examined before confirming the

registration.

I Patient Confirmation

PATIENT SAFETY
Name

'
Hegta
= —

FIRST LEVEL MODE
SAR

Gradent

MEDICAL INFORMATION

Conrast Abesgies

Prognancy Status

Modcad Alerts

Version 4.0

+ B Supponed protocols 3T
under development peotocols 3T
QA AND Evaiuation peotocols 37
* CU Yaning
* demo
demo2
demod
Oermod
demoh

Load Program 10 Queoe

Regquesiod Procedare

Shudy Descrption  CU aning demo

Body Part and Laterakly

Bran
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7.7 SCANNING
Explanation of scanning procedure options:
<Please register new patient> 3T Prisma fitand 7T plus:
= ~ - / 1 Opens the selected protocol, for positioning the
slicebox, change settings.
2 Scan: applies and duplicates the selected

protocol. Can be useful if several runs need to be
scanned in a row in the same way.
3 Cancels the changes in protocol and
slice/volumebox positioning.
Applies the position of the boxes and protocol
settings.
Waste bin, deleting protocols.
Stops scanning.
Pauses scanning if possible.
Starts your measurement.
Skips protocol to move over to the next protocol.

N

O 0N WU

At the 3T and 7T press the green play button to start acquiring the localizer (nr. 8)
A “working man” means you have to open, position and apply your protocol.

A pause in your protocol is created by adding the play button into your protocol.
This way the scanning is stopped after preparation and a pop up appears to continue
the data acquisition.

In fMRI studies this pause provides time to prepare your stimulation script. Click
continue to start the data acquisition.

In fMRI studies the triggers from the scanner are received after two-three dummy
scans. No data is generated of these dummy scans.
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BASIC SCANNING
o Start the measurement with a localizer.
o Plan the following protocols by positioning the yellow volume (slice) box.
o Optimize the shim values by positioning the green adjust volume box in the
region of interest.

The yellow box presents your
volume/slice box.

o Position the box over the
area of interest.

o Do not change the size of
the yellow box. If you do,
you might change settings
like slice thickness or gap.

The green box presents your
adjustment volume (BO
shimming).

o Position the box over the
body part you are
interested in.

Change size.
Do not include a lot of air.

If the green box is not visible:
o Select position toolbar
(green circle).
o Select adjust volume
on/off (red circle).
o Green box is shown and
can be planned.

- > .
At 7T plus extra shim procedures are needed, see chapter 8.
Click apply (or scan) after positioning of both boxes.
Data acquisition starts.
Option: Copy references for following protocols:
e Open following protocol.

o O O O
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e Click on protocol you want to copy from.
¢ Right mouse click.
e Copy parameters.
e Copy adjustment volume box.
e Copy parameters.
e Copy center of slice groups and saturation regions (use only if same
orientation and size of the slice box are needed!).
o Option: AutoAlign (see chapter 11).

7.8 FINISH MEASUREMENT

Put stimulatory devices and sensors back to their default position.
Clean mirror and head coil.

Renew paper cover on scanner bed.

Place a set of new earplugs on the scanner bed.

Export your data.

Close patient in all used tabs of Syngo MR.

Set projector to standby

Power off all used PC monitors.

Lock the magnet room.

Return magnet room key to the key cabinet!

O O 0 0O 0 O 0 O O O

7.9 EXPORT DICOM DATA

All measured MRI data (dicom) is automatically stored to the hard drive of the Syngo
scanner host. Due to its storage limitations, all data acquired more than 1 week ago
is deleted on the scanner host!

Make sure to export your data immediately to a personal/project folder on
\M\137.120.21.53\sc _mri data$\ProjectFolder and check within one week whether
all data has been successfully exported. Create a new backup of the data to
individual drives/faculty servers.

When the \\137.120.21.53\sc mri_data$ is fully occupied, transfer of the data to
this server is not possible anymore. Therefore, Delete the data on the
\\137.120.21.53\sc _mri data$\ProjectFolder once you created your personal second
backup. Please clean out the \\137.120.21.53\sc_mri_data$\ProjectFolderr once
your project has ended!

NOTE: Use your personal folder as a transfer for your data and not as a backup!
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7.9.1 EXPORT DATA 3T PRISMA FIT AND 7T PLUS

To transfer your data from 3T Prisma Fit and 7T Plus, you need to login to your
personal folder on the \\137.120.21.53\sc_mri_data$\ProjectFolder with your
UNIMAAS credentials.

Before transferring your data: check that all existing transfers from previous user are
completed (local job status or ctrl-I)!

Patient > Browser.

Select your exam.

Transfer - Export to offline

Logical Name - Select your project folder.
- Path to your project folder is created.
- Create a new subdirectory to the path.

Click Connect As...

Add your UNIMAAS credentials: Objects should be exported to

- Username: unimaas\your username or Logical Mame | Ecihersicl vors 2
P-number. Path [WBUSRV0001backedupdataiE St v |

- Password: your password.

- Click Connect.

- A pop-up occurs, saying another user is
connected: click OK if all existing data
transfer of previous user was completed. Username  urimeaste steijvers

- You are now connected to your personal C .
folder.

o Click OK in export to offline
- The system verifies you are creating a new
subdirectory (see figure below).

O O O O

Select format  LIC O

Quality factor

Connect to WBUSRV000 1\backedupdatalE Steijvers [E3

Connect Cancel

# Default Configuration
# Service Configuration

Resize to & MNone ® 2X

Export to Off-line
Cancel Conmect A

Quality factor

Expaort

W vathout image text Objects not available

W vathaut graphics .
The directory does not exist.

Do you want to create it 7
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7.10 DEFAULT COILS
Please, be very careful with the available coils.

Make sure the default coil is connected, after finishing your measurement.
o For 3T the default coil is the 64 Channel Head/Neck Coil.
o For 7T the default coil is the NOVA 1Tx/32A Coil.

Note: This coil has a set of electronics that extends from the head end of
the coil. This part of the coil should NOT rest on top of the ridge in the
bed!

7.11 CREATING AND SAVING PROTOCOL / EXPORT TO PDF

7.11.1 SAVING PROTOCOL AND PDF AT 3T PRISMA FIT AND 7T PLUS
e Click the arrow to the left of the Program card icon in exam tab.
e Click on Dot Cockpit.

e In Dot Cockpit, create your directory in the correct exam tree. At 3T this is
the USER tree. (At 7t use the procedure described below for 7T):

= Dot Cockpit - Explorer

PROGRAM EDITOR

New region directory | UserSequences
New exam directory
New Program

» BU Supported protocols 3T -
» BU under development protocols

» BU_QA_ AND_Evaluation_protoc

» CU training

o 1. new region directory (YourName/Project)
2. new exam directory (NameProject)
3. new Program (NameMeasurement, ..save as)

o Click edit (step 3, figure below) if you want to change an existing
program.
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= Dot Cockpit - Explorer

PROGRAM EDITOR

USER » CUfraining » demo » demo2 # Edit

localizer 00:13

» BU Supported protocols 3T *  12_haste_sag_p2 00:15
» BU under development protocols 'y -

f
» 5U_QA_AND_Evaluation_protot
~ CU training

~ demo

demo2 7
deno3 £

MPRAGE_1iso 08:26
£

ep2d_3iso_run1

demo4d ep2d_3iso_runi
demoS5_151019 »

o Copy or drag protocols from Siemens tree/User tree (after researcher’s
approval only!) or your measurements from the exam tab into the
program folder.

o Save protocol.

e Export to PDF: In Dot Cockpit — Explorer

Select protocol.

Right mouse click.

Print.

Check the checkmarks.

Create pdf file name.

Filename has to be stored in C:\Temp

Connect to your folder in \\137.120.21.53\sc mri data$\ProjectFolder
(see 7.9.) if not connected yet.

o Go to File Browser in Options.
Tools  Ew tion rall T

o O O O O O

Select PDF created in C:\temp\PDFfilename.pdf
Copy PDF file to your personal folder.
Delete created pdf file in C:\temp.
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EXAM TREES AT 7T

At 7T we use a different procedure to save the protocols in the dot cockpit. Please
use this procedure.

Trees available at 7T: Siemens, USER, Projects, Templates and Default tree.

e Siemens tree contains default Siemens exams.

e USER tree, in case of developing new imaging methods, development exams
safe as "CU’s name”.

e Projects tree, in case of a dedicated project workflow, exam protocols safe as
“projectnumber and name”.

e Templates tree contains default protocols which can be used and copied to
your personal project exam. Adjust them to your needs in your personal
exam.

e Default tree contains the basic sequences are listed.

The Projects tree will be backed up on a regular basis by Scannexus. The USER tree
will not be backed up by Scannexus.
Example procedure saving exams in the Dot Cockpit at 7T Plus:

Select the correct tree: Dot Cockpit - Explorer

FROGRAM H

SIEMENS
USER

! Projects

' Templates

| Default
3

Select region directory in
projects: PROGRAM EDITOR
. aZM Browse
e FHML s
° FPN Projects &l
FHML
; Q FPN
e External_projects Extemal projects
L4 QA » azMm QA

~ FHML

» M7029 POLG
» M7041_TrackPD
» M7044_Breastmap
Create exam directory: » M7048_EPIURra_Combined_Moc
. . » M7064_GlyM
Projectnumber_Projectname » MT067_Boostmem
» M7079 _Capsa VNS
v M7086_22q11_riluzol
» M7060_Rectal

Create program: » M7007_OAB

v D3036_ACCT_MUSCLE
Create the protocol tree » EPN
Safe as > Name measurement :ﬁe’""'ﬂ"l“‘s
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8 7T COMBINED - PTX

Extra BO shimming is needed at the 7T UHF system. The B1, RF pulse, needs
optimization at UHF. A default workflow for 7T is described in this chapter for
combined mode and pTx mode.

7T Plus allows for two modes to collect your data, the combined mode and the pTx
mode.

Combined mode; 1 transmit RF pulse coil, e.g. for brain imaging this is the NOVA
1Tx/32A coil.

pTx mode; 8 transmit RF pulse coil, the NOVA 8pTx/32A.

When to use which mode:

1. Combined mode: Continuation of old studies and good results.

2. pTx mode, CP (circular polarized mode): In case of big risk of high SAR, not
interested in temporal lobe or cerebellum.

3. pTx mode, UP (Universal Pulses): 3D structural imaging with good signal in
temporal lobe and cerebellum.

4. pTx mode RF shim (advanced): Very high resolution and optimizing of RF
amplitude or homogenizing RF distribution in small region needed.

8.1 SWITCHING MODES

SWITCHING FROM COMBINED (1TX) TO PTX (8TX) MODE
. . B~ sl
1. D|s_connect any coils . {
2. Switch on pTx at the switch box

3. In 7T technical room, set the RFPA from the combined mode (COM) to pTx
mode (8FBR)

4. Switch off, wait few seconds and switch on the RFPA
5. Wait until the scanner is ready for measurement on the pTx host
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SWITCHING FROM PTX (8TX) TO COMBINED (1TX) MODE

1. | Connect any combined coil | o,
2. Switch off pTx at the switch box l
P
B S

3. In 7T technical room, set the RFPA from the pTx mode (8FBR) to combined
mode (COM)

4. Switch off, wait a few seconds and switch on the RFPA
5. Wait until the scanner is ready for measurement on the combined host
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8.2 WORKLFOW SHIM COMBINED MODE

1. Localizer

a.

run localizer, one 3D shim is automatically acquired in the localizer

2. Bl Map

a.

b.
C.
d.

0]

g.
h.

position slice box and adjustment volume box
open options, manual adjustments
run frequency go, until yes
measure 3D shim (e.g. brain GRE (=advised for brain imaging)),
calculate apply
run frequency go, until yes
repeat steps d, and e until
i. frequency is small and single peaked
ii. images in 3D tab show homogeneous blue/green in brain area
or use snxbsh to select best shim of choice
close adjustments window
apply B1 map

3. Data acquisition scans/protocol

Version 4.0

a.
b.

Q@ "o ao0

position slice box and adjustment volume box
power optimization Bl
i. use refV measured in step 2 (B1 map) for whole brain
ii. option for smaller ROI, recalculate refV by:
e divide mean value ROI in Blmap by 10 (= Mean)
e 90/(Mean) times refV shown in Blmap
open options, manual adjustments
run frequency go, until yes
measure 3D shim (e.g. brain GRE), calculate apply
run frequency go, until yes
repeat steps d, and e until
i. frequency is small and single peaked
ii. images in 3D tab show homogeneous blue/green in brain area
or use snxbsh to select best shim of choice
in case of high resolution; optional step interactive shim
i. interactive shim in manual adjustments, measure
ii. X,Yy, zup and down until FHWM frequency below 40 Hz and T2*
in range of 16-20
iii. stop, apply (best) shim
close adjustments window
apply data acquisition
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8.3 WORKFLOW SHIM PTX MODE

In CP mode: same workflow as combined mode
1. B1 shim mode, select TrueForm; is virtual 1Tx channel mode
2. Good B0 shim is important

Using UP: same workflow as combined mode
1. Good BO shim is important

Static B1 shim (no default workflow > project specific):
1. B1 shim mode, Patient-specific; static B1 shimming at the whole slice box
volume
2. B1 shim mode, Volume-selective; static B1 shimming on a specified volume

Routine  Contrast Resolution Geometry System Physio Inline  Sequence

Coils  Miscellaneocus  Adjustments  Adjust Volume  pTx Volumes  TwRx

B1 Shim mode it e pPTX Volume 1

Excitd TrueForm Vol. Property  B1 Sh

Patient-specific
Volume-selective Position R4.3 A49.2 HO.0

Orientation  Transversal
Rotation
A>=P
R>>L
F==H

Vol. Visibility On
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9 SAR LIMIT EXCEEDED

9.1.1 EPI

Possible solutions when SAR limits are exceeded in EPI (fMRI) or clipping of RF pulse
appears:

Decrease fat suppression pulse voltage.

Decrease flip angle/transmitter voltage.

Increase pulse length (max. ~6500) MB and ME only.

Decrease number of slices.

@)
@)
@)
@)
9.1.2 DWI (DTI)
Possible solution when SAR limits are exceeded in DWI (DTI)
o Increase TR

o Note: TR must be exactly the same in all following shells of your DWI
protocol!

Do not change the flipangle/transmitter voltage when SAR limits are exceeded. DWI

already has a low signal to noise. By lowering the flip angle/transmitter voltage, this
low signal to noise will even further decrease.
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10 GEOMETRICAL DISTORTION CORRECTION

To correct for geometrical distortion in EPI images you need to run about 5 extra
volumes of you EPI protocol.

Run your normal EPI experiment with the original phase encoding direction. Repeat
this EPI run, but change the measurements in the parameters BOLD card to 5.
Rotate the phase encoding direction 180 degrees to the EPI experiment (Routine
card), by adding or subtracting 180 (thus AP becomes PA, RL becomes LR etc.).

Slicegroup 1 > || FoV read 160 :II mm
Slices 30 j Fo'f phase 100.0 j %

Dist. factor 0 j % Slice thickness 1.10 j mm

Position L04 P25.2H38. = ||| 000 s

Orientation T = C-279 LI J 0 :Il .

Cgzeenc dir A>>P v

AutoAlign Head > Brain hd J e
: . Multi-band accel. factar 1 —:||
Phase oversampling 0 — %

Filter |Mone

Coil elements |A32

[
ommllllmll

Inplane Rotation

Rotation® 0.00

Fotation ’

&0.00

Version 4.0 August 2025 Page | 38



o

scannexus

In MB sequences from CMRR rotation is set in a different manner. Select “Invert
RO/PE polarity” in protocol card, Sequence, Special tab. NOTE: in this case use the
GRE as a reference mode, when GRAPPA acceleration mode is selected. GRE will
allow you to use the “Invert PE/RO polarity” option in the special card (see image
below). This is currently not possible when using the FLEET reference mode. A bug
will stop the scanning in case the FLEET reference mode in combination with “Invert
PE/RO polarity” is selected. When FLEET reference mode is the choice of preference
perform manual rotation of the phase encoding in the routine tab instead of the
“Invert RO/PE polarity.

Screenshot of Invert RO/PE polarity in the MB sequence of CMRR:

I Step Properties E

USER » Emma Biggs » ReactExt » Day 1 » ACQ_mbep2d_bold_2mm_MB2_IPATZ L # Upgrade Info  [5f

General TA:13:26  PM: FIX PAT: 2 Voxel size: 2.0x2.0x2.0mm Rel. SNR:100 - epfid
Protocol Parameters
Routine  Confrast Resolution Geometry System Physio BOLD = Sequence

Voice Commands
Part 1 Part 2 Special
Execution
Excite pulse duration 2560 us Physio recording  Leg
Image Management

Auto Load

Copy References

in "« [* |invert RO/PE polarity

Online mulii-band recon.  Online

FFT scale factor 1.00 Triggering scheme  Stand__
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11 AUTO ALIGN

AutoAlign is the method for automatic positioning and alignment of slices for an MR
examination. AutoAlign assists the user in positioning the slices in a robust and
reliable way regarding positioning standards and arbitrary patient positions, different
patient ages, pathologies and interventions.

The specific AutoAlign Head scout scans a sagittal, T1-weighted 3D volume in the
isocenter and computes the AutoAlign Head references. The resulting MPR localizer
images are automatically loaded into the graphic segments of the Exam task card.

NOTE: The AutoAlign Head scout needs an add-in to AAHScout e
compute the MPR localizer images.
In the Siemens and Supported protocols the AutoAlign Scout add-in is included in the
AAHScout. If not, the add-in needs to be added by drag and drop in the program
editor in the dot cockpit.

E @ AutoAlign Scout

EXPLORER
Edit

B == = ¥ B R M =n Standard =~

USER » BU Supported protocols 3T » UserSequences » DefaultProtocols Browse Search
localizer 00:13

9
AAHScout 00:28
[ @ AutoAlign Scout © Abdomen Bolus Timing
12_haste sag_p2 00:15 o ABLE

A o AutoAlign
t2_haste tra_p2 00:18 o AutoAlign Scout
7z © Basic Decision

» PATIENTVIEW ADDINS
¥ DEFAULT ADDINS

AutoAlign Head references:

Head > Basis (sagittal and coronal orientation)
Head > Brain (transversal orientation)

Head > Inner ear

Head > Orbits

Head > Optic nerves

Head > Temporal lobe

O O O O O

11.1 SETUP AUTOALIGN FIRST SUBJECT

Start the measurement

o Scan a default localizer if preferred.

o Scan the AutoAlign scout.

o Open your first protocol:
- Reset AutoAlign reference to none (--);
- Predefine the main orientation and reset the position to Isocenter;
- Set the required AutoAlign matrix in the field AutoAlign of the Routine

parameter card;

- Position the slice box as required;
- If required, define an offset for position and rotation;

o For all the following protocols in the same orientation:
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- Open the protocol;

- Make sure the AutoAlign reference is set to none (--);

- Right click on the first protocol of the same orientation;
- Use "“Copy references”, center of slicegroup;

- The slices will automatically align to the set position;

- Apply.

After finishing the first measurement:
Save the measured protocols into the Exam Explorer as a new program.
o For all the protocols in the same orientation as the first protocol:

- Set “"Copy reference” from the first protocol
Do not use the autoalign matrix (autoalign reference must be (---)) in the
following protocols of your exam when you want the same alignment. Use
copy references instead. This way you will have the same offsets for each
protocol in your exam, because autoalign will always overrule.

11.2 FOLLOWING SUBJECTS / MEASUREMENTS

Use the protocol of your first subject, which you saved in the Exam Explorer. The
position of the slices in the following subjects is generated automatically and should
be the same as set in your first subject.

o In the protocol you can (de)activate the AutoAlign option at any time.

o If you do not agree with the auto-aligned slices, you can reposition the slices
manually. See orange comments in paragraph 11.1.
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12 MOCK SCANNER

The Mock scanner is a fake scanner to train your subject prior to a scanning session.
A head motion training as a preparation tool can be performed. This is recommended
for young children (8-12 years) and subjects with cognitive impairment. The head
motion training is a very useful tool that allows tracking head motion of the
child/subject and giving visual feedback of the fact that they moved excessively. The
child/subject sees a movie that stops every time they exceed a certain threshold.
The use of the Mock scanner will decrease dropouts and increase data quality.

12.1.1 MOTION TRAINING

At first check if the power of the dummy scanner is on. The switch to turn on the
power is located on the right side of the desk. There’s a sticker with Dummy Scanner
on/off above it. If the power is on, the little orange light on the switch will be
glowing. Next you can turn on the stimulus pc and the radio named “Algemeen”.
After logging into the stim PC start Datalogger and Movieplayer.

Datalogger:
o Press‘Get Temp’

o Press ‘Set Offset’

o Press 'Select or Create File’ button. A new window opens to let you
create the database table that will contain all the data of the
movements. Check that it opens in the folder of your choice and name
with the coding you give the subject.

o Press 'Get Data’. A window appears asking if you are ready to start. Do
not press anything yet.

Before you select the movieplayer, please first adjust screensettings: Extend
displays. Do not adjust the resolution.

Check:
o Check whether the screen behind the mock scanner is on.
o The switchbox in the stimulus rack needs to be set to switch 3.
o The sensor for movement is inside the pink headband.
o If you have problems with showing the video on the screen behind the mock
scanner you can check the settings of the screens with Nvidia (control panel
on the pc).

Movieplayer:

o Press “Select and Open DB”. When the window appears load the file you
created in Datalogger.

o Check the ‘Control’ section and if necessary change the parameters
(everything on 7 first and gradually decrease later in video).

o Press ‘Select File’ and choose the video. There’s an animation movie located
under D:\Dummy Scanner\Media.

o ‘Get Data’ > movieplayer.
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Now you can press OK on the window that previously appeared on Datalogger.
(Optional: you might have to click on Switch Mode if the video does not start on the

Stimulus PC after pressing ‘Get Data’).

After the motion training, ask if the child is fine and whether they perceived the
movement that the device detected. Give the child feedback! Make the child aware
that moving too much causes the scan to fail. If necessary, repeat the movie.
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13 EQUIPMENT RACK

13.1 AUDIO AMPLIFIER

Must be set on Aux2 and must be on for all audio. The volume of amplifier has to be
between 15-17, to keep the noise level in your audio to be low.

13.2 MIXER

The mixer controls all audio of the subject. The inner (pop-out) knobs adjust volume.
The outer (ring) knobs control left and right balance.

For your audio measurement the following is important:
STIM PC

MIXER

O O O O

O O O O O

Version 4.0

Sound level output of PC max 80%.

Disable all soundcard enhancements (playback devices - properties >
enhancements - disable all enhancements).

Equal balancing output (playback devices - properties - levels >
balance).

The MIC knob controls the microphone settings.

Small button on the right-hand side of knob must be pushed in.

Talk through microphone on desk: returns automatically to off.

The STIM knob controls input of stimuli from the stimulus PC. The inner
(pop-out) knob adjusts volume. Set this volume so that no clipping
appears. (see red lights of left and right peak indicators above Master)
The outer (ring) knob controls left and right balance.

Small button on the right-hand side of knob must not be pushed in.
The Master volume controls the output of the mixer to the amplifier.
Small button on the left must be pushed in for mono

Using stereo you can adjust the volume per left/right individually.
Optimize volume by checking indicator lights. Orange light of 0dB must
be blinking, but not the red light (then clipping appears). The volume of
the audio amplifier can stay low.

The Radio is not working.

The standard settings are shown the picture below.
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NEEDS TO BE ON FOR ALL AUDIO

) AUX2 IN e7:01

MIXER

RADIO

——— I

Return the equipment to the standard after finishing your measurement!

13.3 SPEAKER
Allows researchers to hear what the subject is hearing (speaker output is left-

channel only). The volume of the audio can be adjusted within the console room
without affecting the subject’s parameters.
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13.4 INTERFACE BUTTONBOX AND JOYSTICK

This interface or response box controls how the data of the button box are being
stored. Researchers can switch between parallel mode and USB mode on the device
besides the interface. USB mode is recommended. A power reset must be done in
order for the change in mode to take place.

BUTTON BOX

Changing settings response box using the button box:

push knob

change mode, yes

manual config

select setting (turn knob)

default mode HHSC-2x4_c, USB, HID key 12345

reset power

The interface auto connects to the button box in the scanner room. Every button on
the button box corresponds to a given number.

vse 001 @
HHSC - 2X4-C

HID KEY 12945

O O O O O

JOYSTICK
Change the settings of the response/interface box when using the joystick in
combination with the trigger of the scanner:

o connect the joystick in the MR room and make sure the joystick is standing
flat on the floor and is not tilted!
push knob of response box
change mode, yes
manual config
select setting (turn knob)
Thethyx, USB, HID JOY COMP (make sure to select hid joy comp otherwise
you will not receive the trigger from the scanner!)
reset power

O O O O O
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13.5 SWITCH BOXES

The switchboxes allow researchers to switch input for the projector video, TBV
monitor and secondary stimulus monitor. Also to switch between the EEG and Eye
tracker monitor. On the 7T you can switch for video input to the goggles. The

orange light indicates the current setting.

SWITCH BOXES
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14 STIMULI AND RESPONSE EQUIPMENT MR ROOM

14.1 BUTTON RESPONSE BOXES

Button response boxes can be found next to the scanner.
o Left and right hand button boxes
o Four buttons each

1 1

® ®
) )
® ™
® @

14.2 SENSIMETRIC EARPLUGS (+CANAL TIPS)

Inside the magnet room you find the in-ear system for auditory stimuli.

The ear buds come in different sizes:
o Slim (small)
- Standard length
- Short length
o Standard (medium)
- Standard length
- Short length
o Large
They are stored in the supply box in the console room.

When applying the foam ear buds, handle with care. Do not squeeze tip when
applying it on earplug!

When screwed on: gently expose a bit of the black top by pulling down the foam.
Shape tip to the ear.
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Very expensive ear buds! Reusable for the same subject!

To fixate the head, use the black circular cushions that have an open space in the
middle to make room for the earplugs.

14.3 MUSIC

Connections for audio equipment are located at the central unit of the intercom in
back of Syngo Acquisition Workplace.

~
gy
~

(1) X10 (input, physiclogical monitoring signals)

(2) Music in (audio device connection)

|
© B 6
® ©

L

©)
= (3) CVin (input for automatic voice output)
) A ,
- (4) Mic out (voice output to PC)

(5) Line out (output, active loudspeaker)
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15 PHYSIOLOGIC SENSORS

15.1 CHARGING STATION

The physiologic sensors are located in the console room in the
charge unit (B).

Respiratory belt, ECG electrodes and pulse sensor are available in
the magnet room. Application tools (gel, wipes) are available in the
supply box in the console room.

The green LEDs flash when positioned correctly.
Always place sensor back into charging station!

{1} 3 Green LEDs (battery status)
{2} 1 Red LED {fault)

(3) Transmitter unit

(M

3 Green LEDs flash Fully or nearly fully {2/3) charged accumulator

2 Green LEDs flash 13 to 213 fully charged accumulator

1 Green LED flashes Nearly discharged accumulatar; remaining operating duration
is 1 hour

Red LED flashes {(as reqularas  Transmit function deactivated, unit is positioned outside the

the green LEDs) static magnetic field; no electrodelapplication fault detected

Red LED is off Transmit function activated; unit is positioned on the patient
table in the static magnetic field; no electrodefapplication
fault detected

Red LED flashes rapidly PERU: electrode fault - one or more ECG electrodes are not

applied correctly or fell off
PPU: application fault - pulse sensor is not applied correcty at
the finger
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15.2 RESPIRATORY SENSOR

The unit can acquire the ECG channel as well as the respiratory channel of the
subject. The ECG electrodes and respiratory cushion (attached with respiratory belt)
are attached to the unit.

Unit has to be placed in the application cushion to prevent skin irritation
during examination.

(1)

(1) Application cushion
(2) Respiratory cushion with pressure hose
(3) Respiratory belt

15.3 ECG SENSOR

Unit has to be placed in the application cushion to prevent skin irritation
during examination.

(1) ECG leads with clips

(2) Transmitter unit

~ (3) Control LEDs

(4) Plug for respiration cushion
(5) Connector, charger

(1) AVF — (white)
(2) 1+ (red)
(3) 1-, AVF + (green)
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15.4 WIRELESS PULSE SENSOR

The unit acquires the subject’s peripheral pulse. The finger clips are available in
three sizes (cupboard scanner room).

(1) Finger clip/Finger adapter
(2) Fiber optic cable

(3) Transmitter unit

(4) Control LEDs

(1)

15.5 7T ACOUSTIC CARDIAC TRIGGERING

The ECG signal is disturbed in UHF MR systems. As a replacement, an acoustic
system is available to detect the heartbeat.

The manual of the acoustic system can be found via the documentation folder of the
BU server Z:\~Documentation\Manuals\Manuals Peripheral Equipment\Easy act
triggering or via the Scannexus self-service portal
https://scannexus.atlassian.net/servicedesk/ by filling in ‘7T cardiac triggering’ in

the ‘search box’.
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15.6 MEASURED DATA

Measured data can be viewed at Physiological Display within Syngo MR.

Physiological Display

15.7 PHYSIOLOGICAL LOGGING

Automatic logging of physiological data can be done within the fMRI MB sequence of
CMRR.

At Prisma fit and 7T plus the logging can be recorded as a dicom file. Select DICOM
in Sequence/Special tab, Physio Recording.

Other sequences need a cmd tool to be able to log the data. See Scannexus self-
service portal https://scannexus.atlassian.net/servicedesk/ and use the search box
to find the how-to-articles related to the physiological logging.
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16 STIMULUS PC

Stimulus PC can be used to present your stimuli to the subject. Different programs
are available (the most recent software versions are documented in our Scannexus
self-service portal: https://scannexus.atlassian.net/servicedesk/, like Matlab,
PsychoPy, Presentation or E-prime to present your stimuli. The latter two will be
explained in further hardware related details in this CU manual. Make sure the switch
boxes are correctly set (orange indicator) to present your stimuli correctly and to

receive the scanner trigger.
It is also possible to use your laptop instead of the stimulus PC. Connections

available to your laptop are video, audio, USB and LPT port. Make sure you selected
the right PC on the following switch to be able to receive the scanner trigger.

SWITCH
ST
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16.1 PRESENTATION

16.1.1 USB MODE
For USB trigger mode: check the “use response button event” box on the Port panel
and return to the Response panel.

Experiment  Editor Tools License Help

Main | Scenarios Pmmw

fMRI Mode Triggers
(©) Use port input channe!
Channel v | [ Propetes Button:

Type. |start v (Select button on the ‘Response’ panel)

\

Input Ports

&
Response
Video
)
7& Output Ports
&
LA
dll
Logfiles
el

'

Data Ports

Advanced Note: port-based response devices
Port Propeties are added on the ‘Response’ panel

On the Response panel select: Keyboard, 5, and choose Use fMRI

Experiment Editor Tools License Help
| Main_| Scenarios | Parameters | Settings | Editor
Scenarios Active Buttons
General default -
Exploc_nun1sce #  Button Name Device
ﬁ Bxploc_nn2:sce 1 9 Kejpioad
ExpLoc_run3sce
< % Exploc_nund sce =
Exploc_runS.sce __
Response Bxploc_nuné sce =
ExpLoc_run7.sce __Hunn
Com )
Video
Audi Active Axis/Force Devices
Type Index  Device O
l?
Port
Response Devices
Devices Buttons
Esc R
Logfies l1§sc up) |
i
£ ‘ HID-compliant mouse 1 2(p) E
FTP 3
c sound device
— | pointing device L
gameport device ‘m
Advanced
[] Require device name
match when loading
(Right-click for options) 7 {up)

On the port panel “Keyboard: 5” will appear.
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Presentation

Experiment Editor Tools License Help

| Main | Scenarios | P

“ Settings | Editor |

General

Response

Video

=

fMRI Mode Triggers

~) Use port input channel

Input Ports

(A ]

start

8. Use response button event
ButtoN_ Keyboard : 5
(Select button on the "Response’ panel)

On the response panel you can choose the other buttons you need. Select Keyboard,
the right buttons (1-4, 6-9) and Use. The corresponding buttons and fingers in
default mode are:

o O O O

9 - L Pinky (red)

8 - L Ring (green)
7 - L Middle (yellow)
6 - L Index (blue)

1 - R Index (blue)

3 - R Ring (green)
4 - R Pinky (red)

o O O O

2 - R Middle (yellow)

The USB mode is recommended. During programming and preparing you can use the
5 of your keyboard to simulate the trigger of the scanner. After copying your files to
the stimulation pc you are ready for scanning without changing your settings.

Version 4.0

August 2025
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16.1.2 PARALLEL PORT
However, it is possible to use the parallel port. On the Port panel check the “use port
input channel” box. Select properties. Select LPT2, status port, check independent

lines.

Experiment  Editor Tools

License

Help

[ Main_| Scenarios | Parameters | Settings | Editor

O

scannexus

£MRI Mode Tya
© Use port input channel

.

General
L e -
Bemoree

- Input Ports Port Settings

Video Port Devices

@ et Identifier

Serial Port Ccom1 com1
Output Ports Serial Port COoM5 coMms
Parallel Port LPT1 LPTY
Parallel Port LPT2 LPT2 -
Port - Properties
Type: Parallel Port DoV Conponen
Device: LPT2 Type Index Name Modes Bit count
Logfiles D register 1 Data port input output 8
= i Identiier: LPT2 register 2 Status port nput 4
i s
5 | Remove Address 2. 00
Advanced
Port Input Channels
Properties
—
Paralel Fort . Mask:
Data Source Inversion Mask: 0
[ Usei Independent lings

For the use of the button box: Click on Add below Input Ports. Select LPT2, data
port, check independent lines.

Experiment  Editor Tools License  Help

| Man | Scenarios | Parameters | Settngs | Edtor |

Version 4.0

fMRI Mode Triggers
General @ Use port input channe! IUse response button event
Crannel: [ggercharnel | [ Propemtes |
L | ez w
Response Test
N | -
Port Settings
-G
Type Device Wertfier E
Audo Output P
ot Ports Sedal Port comt comt g‘
I@ Senal Port COoM5 COM5
ey Paralil Pot LPTI LPT1 )
0 | [Resnments |
_I Properties
ﬁl Type: Pasallel Pot Dedcommves
Type Index Name Modes Bt count
=l Data Pots Devios:  LFT2
register 1 Data pot input output 8
-
@ (add) Idertfer: LPT2 register 2 Status port put 4
FTP Address: (<2010
Address 2. (x0
Advanced
Port Input Channels
((Parsiel Pot |
Open the Port Properties window

((2da ] [Remove | Rename ] [Test ]

August 2025
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On the response panel add your port device by clicking with your right mouse button
on the "device field". Select your port device and add the buttons you need. The
corresponding buttons and fingers in default mode are:

o 1 -LPinky (red) o 5 - R Index (blue)
o 2 -LRing (green) o 6 - R Middle (yellow)
o 3 - L Middle (yellow) o 7 - RRing (green)
o 4 - L Index (blue) o 8 - R Pinky (red)
78P Presentation =)
Experiment  Editor Tools License Help
[ Main | Scenarios | Parameters | Settings | Editor
Scenarios Active Buttons
S NEC—_—_— # | ButonName  Device
aung:jn;:z: 1 4 (start) Port Dev!ce 2
% mnrsce” - 2 5(tat) Port Device 2
e
fntsce
@ Active Axis/Force Devices
Audio e index  Device Bropedies
[@
Port
Response Devices = =
p; vices juttons:
é—ﬁ Mouse }(ﬁag)
Lodfies mg ;:beard Device %%:1;3:)
L5 Propetties -compliant mouse fen
gl o ) R e Co=)
Al sound device 4 (end)
pointing dzvige g gr?dn))
Advanced 1?33;““ & tor)
ort Device 2 gq{:;r::t))
7 (end) Regquire device name
8 (start) match when loading
L <(Rightclick for options)) 8fend)
h
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16.2 E-PRIME

16.2.1 USB-MODE
For USB trigger mode: you need the keyboard to be selected. Double-click on
“Experiment” to check this.

Structure

T Experiment (for the settings

% SessionProc L )
-{A] waitforscanner Propettias: Experim R Ob: Properties
-{A] TextDisplay2 Pe"'ﬂ < -
TextDisplay3 : z z
General | Notes | Startup Info | Data File | Devices
Ul Taibisplrt | General | Notes [ startup Info | DataFile | | Timing | Experim¢
{A] TextDisplay5
-[A] TextDisplay6 Camn
-[A) TextDisplay7 Display
[A] TextDisplay8 1
Unreferenced E-Objects Hoe
LU Sound

Open a slide that should wait for a scanner trigger by double-clicking on it, double-
click on the properties icon, open the Duration/Input tab, add the keyboard. Under
the response options: enter 5 for the allowable.

Experiment (for the settings_buttons_usb.es2) PROFESS. ~
™ SessionProc

TextDisplay2
TextDisplay3

[A] TextDispla : -
TextDispIay; S¥me Loosto 7 T
: SRy Common | General | Frame | Font Duration/Input | § Task Events
TextDisplayb
TextDisplay7 R
[A) TextDisplay8 Duration:  (infinite) v  Datslogong:[on) v
linreferenced E-Objects Timing Mode: PreRelease: @ -
Input Masks
Properties Device(s): Response Options: Keyboard
waitforscanner Te: &¥ikeyboard <Allowable: 5 >
(About) Correct:
(Property Pages) .
| AlignHorizontal Time Limit:  (same as duration) v
AlignVertical
BackColor End Action: [Tem\'nate ',]
imageDisplay Bacshe
Sovirci e [
— RarderWidth 7
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The USB mode is recommended. During programming and preparing you can use the
5 of your keyboard to simulate the trigger of the scanner. After copying your files to
the stimulation pc you are ready for scanning without changing your settings.

Open a slide that should wait for input from the button boxes by double-clicking on
the slide, double-click on the properties icon, open the Duration/Input tab, add the
keyboard. Under response options: enter the buttons you need. (You cannot enter
{ANY}, because the trigger of the scanner shows up as 5)

The corresponding buttons and fingers are:

9 - L Pinky (red)

8 - L Ring (green)

7 - L Middle (yellow)
6 - L Index (blue)

1 - R Index (blue)

2 - R Middle (yellow)
3 - R Ring (green)

4 - R Pinky (red)

o O O O
O O O O

“
i Experiment (for the settings_buttons_usb.es2) PROFESS. ~
% SessionProc ’

[A] TextDisplay2

&

waitforscanner

(A TextDisplay? <1 — HATLLO PR
A TextDisplay3 Properties: TextDisplay2 h e
-{A] TextDisplay4 [
{A] TextDisplay5 Sync [ Logging _Experiment Advisor
[A] TextDisplays Common | General | Frame | Font Duration/Input | Task Events
-{A] TextDisplay?
- [A] TextDisplay8 Duration:  (infinite) v Data Logging:
Unreferenced E-Objects e —
U — |  TooMod Prolesee | 100 ~
: Input Masks
Properties Device(s): Response Options: Keyboard
TextDisplay2 TextDisplay ¥ Keyboard g
Texi
(About) Correct: 7
(Property Pages) i
AlignHorizontal cent Time Limit: (same as duration) v
AlignVertical cent)
BackColor whit End Action: [Terminate -
BackStyle opac
BorderColor blacl [ Add ] [ Remove Advanced.
Rerdaridth N e —
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16.2.2 PARALLEL PORT MODE
The USB mode is recommended, but it is possible to use the parallel port. Double-

click on “Experiment” and add Port, change the name in TrSync, change the adresses
in 8209.

TextDisplay2
=y

p -
Properties: Experiment Object Properties

: Experiment (for the settings.es2) PROFESSIONAL ~
..o SessionProc {

[A] waitforscanner

TextDisplay2
v | General | Notes [ Startup Info | Data File | Devices
TextDisplay4
TextDisplay5
TextDisplay6 hlawme: Class
TextDisplay7 Display Display
TextDisplay8 Wikeyboard Keyboard
----- i Unreferenced E-Obijects R Mouse Mouse
A i @sound Sound
i W rrsync Port
Properties .Port Port
4 Edit PortDevice Properties
Name: TrSync
Collection Mode: [p,-m Only ,‘J
Address: 8209

MovieDisplay

)
‘1

(no description available)

Outout

Open a slide that should wait for a scanner trigger by double-clicking on it, double-
click on the properties icon, open the Duration/Input tab, add the TRsync. Under the
response options: enter {ANY?} for the allowable.
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If you want to use the button boxes you need to add another port. Double-click on
“Experiment” and add Port, change the adresses in 8208.

Edit PortDevice Properties

Name: Port

Collection Mode: [Presses Only

Address: 8208

Size: [8

Invert: [No

Mask: -1

Debounce (ms): 0

Emulate Device: l {none)

2

[ o

] [ Cancel

J

Open a slide that should wait for a button press by double-clicking on it, double-click
on the properties icon, open the Duration/Input tab, add the Port. Under the

response options: enter {ANY} for the allowable.

The corresponding buttons and fingers are:

O O O O

Version 4.0

1 - L Pinky (red)

2 - L Ring (green)

3 - L Middle (yellow)
4 - L Index (blue)

August 2025

O O O O

5 - R Index (blue)

6 - R Middle (yellow)
7 - R Ring (green)

8 - R Pinky (red)
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16.3 PROJECTOR CONTROL
To turn the projector on or to standby:
o Open de program “Projector Control” on the desktop.

o Hit the button “Projector Control”.
o Choose either “Standby” or "ON".

Projector Control Window

Advmond confrnl

POWER _——

INPLT

| Btatus
&

Fro ka0
[ e )] soumce
Projector
" Ditad Lesd

control... —

Change MAGE AMODE
passward

Make sure to use (Stim) PC screen only. Using a second screen might present a
black screen instead of your Stim PC screen. In this case:

o Press “windows key” + P

o Select computer only

The resolution of the screen is recommended to be 1920*1200. If not, you can
change this by:
o Right mouse click on desktop.
o Choose “Screen Resolution”. =
o Choose the desired resolution. @ (& @ =
a

1. DHLL UML v

Change the appearance of your deplays

1500 = 1300 [recommemded] =

s 1520 = LA [recommesrsded]
Unda Copy
108D = 1050
3 HVIEA Control Paral
B Shared Folder Syrachipnaamon
Mew v dazlay s 140 & 00
n¥iew Fro; L
e oK Cancel Aoy
T e ndution
1280 = BOO
B = EDD
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16.4 3T PROJECTOR SETTINGS

When using the 64 channel head/neck coil, make sure the subject is placed in the
center of the coil.

If the subject has a small head, an extra cushion underneath the head might be
necessary in order to have a view of the whole projection on the screen. This will
elevate the head a little, the movement of the mirror is very restricted.

64 CHANNEL HEAD/NECK COIL
o Distance from eye to mirror is about 15 cm, mirror to screen is 60 cm
o Image width: 40 cm
o Image height: 24.5 cm
o Image diagonal: 47 cm

16.5 7T PROJECTOR SETTINGS

The 7T has a variety of different head coils. To use the projector with the different
head coils (volume/visual) the distance to the projector screen varies. Also the
position of the projector screen on the table can vary. Therefore the user has to
choose the right setting on the lens of the projector. The projector is located in the
technical room next to the magnet room.

Two screens are available to be mounted in two positions behind the coils
o position 1, back
o position 2, front

The screens as well as their respective positions are labeled. Please make sure that
the labels face you when putting the screens in! Make sure that the screens are
securely tightened using the mounting screws! If you touch the screens, clean them
afterwards!
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NOVA 32 CHANNEL COIL
o Use screen position 1 only, due to cable routing
o Adjust the focus on the projector to NOVA COIL POS1 > center

- Distance from eye to screen: 99 cm
- Image width: 28 cm

- Image height: 17.5 cm

- Image diagonal: 33 cm

VISUAL ARC COIL
o Both screen positions can be utilized using the visual coil
o The distance from eye to screen can slightly vary depending on how you
bend the mirror
o Please contact support for correct positioning of the projector, some
extra steps are needed!

e Screen position 2

This setup gives the user the biggest visual field available. Note in this case,
small parts of the lower right and left visual field are covered by the mirror
holder.

Adjust the focus on the projector to position VIS COIL SCREEN - center

e Screen position 1
Adjust the focus on the projector to position. This position is not labeled

Always set the projector to standby and standard settings when your measurement
is finished!
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17 EYE TRACKER AND GOGGLES

17.1 NANO EYE TRACKER 7T (NOVA COIL)
This eye tracker system can be used in combination with the Nova coil.

17.1.1 HARDWARE SETUP NANO EYETRACKER
o Projector switchbox to stim or eye, depending on input PC for the
projector.
Switch on tracker interface 2
Adjust IR level, initial setting of one-third

o Set eye tracker video switch for the small video monitors to 2 for channel
1 and channel 2.

o Put the video monitors in the console room in front of the window to the
MR room, so the eyes can visualized inside the MR room for proper
positioning of the camera’s.

17.1.2 PARTICIPANT PREPERATION NANO EYE TRACKER

The Nano eye tracker is located in a black suitcase located on a consolidation cart in
the magnet room. Please be careful, because this is a delicate system.

o Remove mirror from NOVA coil.
NOTE: use only MR compatible equipment! Ask support staff.

o Attach the mirror of the Nano eye tracker to the NOVA coil with the
thumbscrew.
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o Slide the receive coil back carefully and ask your subject to lie down on the
MR table. Be careful with the Image Guide and IR fiber!
Position receive coil over the subjects head.
Make sure the subject is able to see the whole projection screen.
Adjust the Nano eye tracker and check with the video monitors if the pupils
are presented in the center of the monitor.
o Loosen the Imaging Head thumbscrew.
o Slide and rotate the Imaging Head with the Nano Adjustment Tool,
until the subject’s eye is visible in the video monitor. Tighten Imaging
Head thumbscrew.
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17.2 GOGGLES AND EYE TRACKER 7T (VISUAL COIL)

The binocular goggle system of the 7T incorporates eye tracking. This system can
only be used in combination with the Visual Arc Coil. Presenting the visual stimuli is
done by the goggles for the Arc Visual Coil, not by the projection screen when
eyetracking is needed.

The visual stimuli can be presented biocular (same image to each eye) and binocular
(different images to each eye). The video interface is located in the equipment rack.

Detailed information is presented in the Scannexus self-service portal
https://scannexus.atlassian.net/servicedesk/. Fill in ‘eyetracker’ in the ‘search’ box

o Change screen resolution of stimulus PC to 1024x768/60 Hz! This resolution
is less than the normal projector. Set resolution back in default settings
(1920x1200) after your scan session!

o Switchboxes in right setting:

o Switch box of TBV to stim.
o Switch box of goggle 1 and 2 to stim1, 2 or eye tracking, depending of
which PC the goggle input will be.
o Set second screen of stimulus PC to extended or duplicate, depending on
presenting different or the same stimuli to the left and right goggle.
Use TBV screen for second screen (resolution 1024x768!).
Power on the visual system by power switch of the video interface, see below:

o Check diagnostic indicators
W Orange and flashing lights indicate something is wrong:
® Check cable connections, cooling system.
o No light of the alarm: System is ok, otherwise the alarm light
A\ is orange blinking.

CHANNEL Red/Off

®
+, = - Check output settings on source computer
. . . (1024x768/60 Hz)
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17.2.1 HARDWARE SETUP GOGGLE EYETRACKING

o Change the screen resolution of the eye tracking PC and stimulus PC to
(1024x768) when doing the calibration. Set resolution back in default settings
(1920x1200) after your scan session!

o Switch box of goggle 1 and 2 to stim1, 2 or eye tracking, depending of input
PC to the goggles.

o Eye tracker video switch for the video monitors to 1 for channel 1 and channel
2.

EYE TRACKER VIDEO SWITCH

EYE TRACKER VIDEO SWITCH

o Adjust IR level, initial level to one-third.

o Put the video monitors in the console room in front of the window to the MR
room, so the eyes can visualized inside the MR room for proper positioning of
the camera’s.

17.2.2 PARTICIPANT PREPERATION GOGGLE EYE TRACKING

The goggles and the projector of the goggles are located on a consolidation cart in
the magnet room.
o Mount and adjust glasses

o Place the head coil mount (picfure)on the coil over the subjects head. Be
careful to not touch the face when locking the goggles onto the coil.
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Goggles system cables face into the bore of the magnet! On the visual coil
guiding’s are attached for the cables.

The Silent Vision Glasses have adjustments for refractive correction
(focus) on the side of each eyepiece. To adjust the focus move the focus
slide until there is a clear image in each eye.

The glasses can be positioned above the eyes by the 3-Axis mount.

A. Position goggles in vertical direction
B. Position goggles in left right direction
C. Position goggles in feet head direction
D. Refractive correction

Adjust the goggles so that they are presented above each eye, check by
asking subject to close the eyes. A small dot of light is presented on each
eyelid.

Adjust the positioning of the goggles by looking at the camera pictures.

o Pupils in center of eye openings in the camera pictures.

o Adjust distance eye and goggles. The two IR illumination beams on
the left and right side of the eye should overlap, so a uniform
illumination area is projected over the pupil.

o Adjust level of IR illumination if necessary (tracker interface)

PLEASE BE CAREFULL WITH CABLES AND DO NOT TIGHTEN SCREWS TOO TIGHT!!!!
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17.3 EYE TRACKER 3T

17.3.1 SETUP EYE TRACKER 3T

The mounting with the eye tracker is located in the console room of the Prisma fit.

o

o

Mount the eye tracker support on the 64 channel head neck coil. Note: the
screws that tighten the tracker on the coil both rotate in the same
direction for tightening and loosening, even though they are
positioned on opposite sides of the apparatus. For example, to tighten
the screws, you need to rotate both the left and right screw towards
you.

Turn on tracker interface.

Adjust illumination level, initial setting of one-third.

Set projector video switch to eye.

If complete projected screen should be seen by the subject, including lower
part, change the position of the projector screen. Change position to position
eye tracker. The projector settings are:

- Distance from eye to screen: 84 cm

- Image width: 23.5cm

- Image height: 38.5cm

- Image diagonal: 45 cm

Change setting on the lens of the projector in the technical room to eye
tracker position.

Always set the projector to standby and standard settings when your measurement
is finished! Put projector screen back to default position!

e}

Adjust the eye tracker to position the eye in the camera, see picture below:

position of mirror to center the projection screen image to the subject’s field
of view, you can slide back and forward.
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B center the eye image in the video monitor, you can slide back and forward
C center the eye image in the video monitor, you can slide left and right.

Tighten all directional lock screws.

D+E positioning if the lenses and illumination housings, tighten using thumb
wheels.
F focus the eye image by rotating the lens

PLEASE BE CAREFULL WITH CABLES AND DO NOT TURN SCREWS TOO TIGHT!!!!

17.4 VIEWPOINT SOFTWARE SETUP

This next section details how to get started with the software setup. The original
manual for the Viewpoint software of the eye tracker can be found on the BU server:
Z:\~Documentation\Manuals\Manuals Peripheral Equipment\Avotec eye tracker and
goggles\ViewPoint 2.8.6.21\Documentation (ViewPointUserGuide, chapter 5 and 6)

o Open ViewPoint on the eye tracker PC:

o Set up communication between Stim PC and eye tracker PC by clicking on the
ViewPoint shortcut on the Stim PC.

o Use the DLL interface in your stimulus program.
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Explanation Viewpoint screen:

Point EyeTracker PC-60

ile Windows Stimuli  PenPlots Interface Binocular HeadTrack Help

5! EyeCamera 60FS - Active = 5 Status Window o ==
CursorControl: OFF

DLL sharing: 3
Link: Ethernet Server. 10.8.76.22, Port: 5000

00:00:31.730 : : Unable to capture video [2]. No
camera signal.

5 Controls o || =2 |2 || = papiot o [ ===
EyeA ‘ EyeB ‘ Scene ‘ Criteria X Gaze Point
Display | Regions | Record ‘ | ‘:33
¥ Gaze Point
| ‘+1 0
5 hing Method: |Exp ial Moving Av = +0.0
Total Velocity
Smoothing Points: 4 —f— | ‘*gl g
o o =
Pupil Major-axis
Saccade Velocity : 0100 -—— | | ;1o
Fixation Drift Allowed:  0.030 -} | SERRESLD 210
+0.0
o Fixation Time Criterion: 0.070 -f——— Pupil Aspect (Blinks)
' ' +1.0
MouseClick DwellTime: 3.50 ——}—— | ‘*U 0
. o Drift
Auto-Calibrate | Slip-Correction | | ‘*U 2
Pupil Width:  0.75 = = al
RERIFRILE T G ISR 16L& Minimum Pupil Width: ~ 0.00 f———— | | £
- i ROl
Hepresent | Ot | Pupil Aspect Criterion:  0.05 =If | 8
Zoom: 100% ._J—. Re-center == o
Advanced Undo | ‘:gnu

EyeCamera window: Image of the eye. Adjustment of parameters that make the
pupils easier to track.

EyeSpace window: Calibration, shows plot of calibration points before and after
calibration.

Status window: Gives useful information recording data, can be changed to
EyeCamera window by using binocular viewing mode.

Controls: Control of various different parameters.

GazeSpace window: Trace of where the subject is looking at all times. Blinking
yellow square shows the mean gazing point.

PenPlot window: Monitoring of the eye movements.

Quick start calibration setup:

o Distinguish pupil search area (EyeCamera window). Make sure this area is
covering the eye, including the eyelid, to get a range of grey values. Do not
include the black surrounding.

o Use standard pupil location with the ellipsoid pupil detection method. (EyeA
and EyeB tab in GazeSpace window, select feature method)

Disable AutoImage function in EyeA and EyeB tab.
Disable the Positive-Lock Treshold-Tracking for both eyes and click
Autotreshold a couple of times.

o Make calibration grid smaller than usual, as the goggle system has a limited
field of view. Click regions in Controls window, select Calibration Region. Draw
this new calibration region with the mouse in the GazeSpace window,
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approximately around the four diagonal ROIs (values e.g. (0.23, 0.14), (0.77,
0.86)).

o Start calibration with Auto-Calibrate and redo dots that are too distorted,
simply by selecting the calibration point you want to redo.
Example of good calibration:

F EyeSpace : i ail=] = 05020, 0.77085) [Erays

Calibration Grids

It is not necessary to adjust the size of the calibration grid for 3T and Goggles at 7T.
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18 CONTRAST INJECTOR

One contrast injector (Acist, Bracco) is available. The injector can be switched from
one scanner to the other. Please let Scannexus staff know when usage of the injector
is wanted and on what system.

A placard attached to the injector shows the procedure in using the injector.

To administer intravenous contrast to the subject a special guidelines are in place!
Please contact Scannexus Staff about these guidelines. Scannexus staff will instruct
the CU about the guidelines. It is not allowed for a CU to administer i.v. contrast, this
must be done under supervision of a dedicated Scannexus staff member!

More information can be found here:
Scannexus self-service portal https://scannexus.atlassian.net/servicedesk/. Fill in
‘contrast injector’ in the ‘search box’ injector’

19 EEG 256 CHANNELS

The EGI_EEG system contains 256 channels with sponge cap. It is suitable for 3T
and 7T. Instead of gel an electrolyte solution on sponges in pedestals is used.
Scanning for 45 minutes is possible. After this the sponges will be dehydrated. At the
moment we are trying to optimize the application of the net and hydration time of
the sponge cap. This system is not supported by Scannexus.

Detailed information can be found at the Scannexus self-service portal
https://scannexus.atlassian.net/servicedesk/. Fill in ‘EEG’ in the ‘search box’.
Basic setup information describes a workflow of the application of this EEG system.

Official user manual and instruction application manual can be found in the
~Documentation folder on the BUserv0001:

\\137.120.21.53\sc _mri data$\~Documentation\Manuals\Manuals Peripheral
Equipment\MR compatible EEG-EGI

Placards containing instructions application of the net are available.
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20 DEFAULT SETTINGS 3T

20.1 MAGNET ROOM

MRI table > Clean paper / Alarm ball / Earplugs
64 Head/Neck coil
o White Siemens cushions on MRI table top

o O

20.2 STIMULUS EQUIPMENT

EQUIPMENT
o Stimulus devices stored in cupboard or on dedicated hooks at scanner
o Physiological sensors in charge unit (charge lights must blink)

TRIGGER
o Interface box:
o Settings for Button boxes:
- USB HHSC-2X4-C
- HID KEY 12345
o Switch box for trigger input: USB

VISUAL
o Projector screen position: against 2"¢ wheel
o Projector filter: 0.3
o Screen resolution Stim PC: 1920x1200
o Switch box1: STIM
o Switch box2: VGA2STIM
o Switch box3: EYE
AUDIO
o Audio Amplifier Aux2
o Mixer :
o MIC small button in
o STIM small button out
o MASTER small button out
o All adjustment knobs centered (also outer ring)
PIEZO

o Switch box (top): Normal Mode
o Switch box (bottom): Piezo Normal Mode

20.3 CONSOLE ROOM

Close Patient (in all windows)

Door Magnet room locked

Magnet room key in key cabinet

Turn projector off (standby)

Power off monitor of scanner host and stim PC

O O O O O
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21 TROUBLESHOOTING 3T

21.1 TRIGGER / BUTTONBOX / JOYSTICK

Stimulation program does not receive trigger from scanner:
o Check default settings

o Check if trigger is received at interface box:
o Circled light should flash every TR

(¥ N\ @
o Now check if trigger is received at STIM PC: :::::@ M C

o Open notepad/word/wordpad/etc...

o 5 should appear every TR (in USB mode)
o Still no response in your Stimulus?

o Check your stimulus script

21.2 PC/PROJECTOR SCREEN

Projector screen stays blue:

o Check switch boxes in equipment rack
Projection not focused/blurred

o Check screen position
Projector screen stays black

o Check (Stim) PC > screen only

21.3 AUDITORY SYSTEM

Subject does not hear/balanced L/R stimulus:
o Check if ear buds are correctly used, do not block the tip-opening
o Check if the right size of ear buds are used
o Check default settings of mixer and Audio Amplifier in equipment rack
o Check the volume settings on the STIM PC

21.4 SCANNER

Scanner does not scan:
o Click echo sign (below) when red or yellow stripe
o Follow instructions (do not call Siemens Service,
notify support staff)

21.5 DATA

Inhomogeneous intensity distribution:
o Check if all receive coil elements are selected
o Check if anterior part of coil is recognized
Artifacts:
o Check if door is closed
o Check if subject moves too much
o Check if hairpins/etc. are not removed
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22 DEFAULT SETTINGS 7T

22.1 MAGNET ROOM

MRI table »> Clean paper / Alarm ball / Earplugs
1Tx/32a channel Nova coil
o Table in home position

o O

22.2 STIMULUS EQUIPMENT

EQUIPMENT
o Stimulus devices stored in cupboard or on dedicated hooks at scanner
o Physiological sensors in charge unit (charge lights must blink)

TRIGGER
o Interface box:
o Settings for Button boxes:
- USB HHSC-2X4-C
- HID KEY 12345
o Switch box for Trigger: USB

VISUAL
o Projector screen position: Back position
o Projector focus: POS 1 > .. < POS 1
o Projector filter: 0.9
o Screen resolution Stim PC: 1920x1200
o Switch box1: STIM
o Switch box2: VGA2STIM
AUDIO
o Audio Amplifier Aux2
o Mixer :
o MIC small button in
o STIM small button out
o MASTER small button out
o All adjustment knobs centered (also outer ring)
PIEZO

o Switch box (top): Normal Mode
o Switch box (bottom): Piezo Normal Mode

22.3 CONSOLE ROOM

Close Patient (in all windows)

Door Magnet room locked

Magnet room key in key cabinet

Turn projector off (standby)

Power off monitor of Scanner host and Stim PC

O O O O O
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23 TROUBLESHOOTING 7T

23.1 TABLE/LASER LIGHT DOES NOT RESPOND

o If laser does not respond, move table little bit into bore, go to home position.
o No response of table movement:
o Check buttons in control panel, might be stuck
Turn table off and on again
Deactivate table stop alarm (on console)
Check table stop buttons / manual movement handle
Always move table back to home when problem is solved (recalibration)
If nothing works, shutdown system

O O O O O

23.2 TRIGGER / BUTTONBOX / JOYSTICK

Stimulation program does not receive trigger from scanner:
o Check default settings

o Check if trigger is received at interface box:
o Circled light should flash every TR &

ee000 N @
o Now check if trigger is received at STIM PC: 00000@ M C

o Open notepad/word/wordpad/etc...

o 5 should appear every TR (in USB mode)
o Still no response in your Stimulus?

o Check your stimulus script

23.3 PC/PROJECTOR SCREEN

Projector screen stays blue:

o Check switch boxes in equipment rack
Projection not focused/blurred

o Check focus on projector (technical room)
Projector screen stays black

o Check (Stim) PC - screen only

23.4 AUDITORY SYSTEM

Subject does not hear stimulus:
o Check if ear buds are correctly used, do not squeeze tip
o Check if the right size of ear buds are used
o Check default settings of mixer and Audio Amplifier in equipment rack
o Check the volume settings on the STIM PC

23.5 SCANNER

Scanner does not scan:
o Click echo sign (below) when red or yellow stripe
o Follow instructions (do not call Siemens Service, notify support staff)

23.6 DATA

Inhomogeneous intensity distribution:

o Check if all coils are selected
Artifacts:

o Check if door is closed

o Check if subject moves too much

o Check if hairpins etc. are not removed
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APPENDIX
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APPENDIX 1 EXPLANATION SAFETY SCREENING FORM

scannexus

Safety screening form
Version 2.2

This document describes how to use the safety sceening form when scanning a research project with human subjects at
the MRI scanners or when accompanying persons enter the Magnet Room at Scannexus. This document does not cover

all questions about safety/contra-indications. If you have any questions you can contact the Support Team. You can also
have a look at www.mrisafety.com .

Keep in mind that the CU has always the final responsibility in screening and safety of the subject!

I have understood the following questions and answered honestly:

- Do you have an active implant? []Yes []No
(pacemaker, neurostimulator, insulin pump, ossicle prosthesis, or residual leads)

Contra-indication: Subject is not allowed to go into the Magnet Room

- Do you have any other foreign objects in your body, except dental fillings or crowns? []Yes []No
(e. g. clips on blood vessels, metal splinters in the eye or body as consequence

of shooting/accident/metal worker, orthopedic implants, braces, metal wire behind the teeth,
mechanical contraception spiral)

If yes, what kind of metal implant?

Contra-indication: Clips in blood vessels, metal splinters in the eye or body, braces, magnetic tooth prosthesis.
Relative contra-indication:

o Orthopedic implants, only with evidence of material on paper, type number and has been proven
as safe in MRI safety.com. Implants should not be located in the RF field (7T). Do not scan if you
are not sure!

o Metal wire behind teeth is allowed on 3T and 7T.

o Mirena spiral and Copper spirals are allowed, others not need to be evaluated first!

- Have you had surgery to your brain, head? [1Yes [1No

Contra-indication if aneurysm clips or other implants are implanted.
Surgery might affect a neurological experiment.

- Do you suffer from epilepsy? [1Yes [1No

Subject can be scanned, but keep in contact with the subject during scan sessions.
Stop scanning if seizure occurs!
Can be a contra-indication for a neurological study!

- Do you suffer from any known heart rhythm disorder? [JYes []No
Version 4.0 August 2025 Page | 83


http://www.mrisafety.com/

O

scannexus

Scanning is possible. Do not exceed threshold of nerve stimulation.
Check subject regularly if he/she feels ok.

- Do you have circulatory problems? []Yes []No

Scanning is possible. Do not scan in level 1SAR mode! Subject might have bad thermo regulation.
Check subject regularly if he/she feels ok.

- Are you diabetic? []Yes []No

Scanning is possible. Do not scan in level 1SAR mode! Subject might have bad thermo regulation.
Check subject regularly if he/she feels ok.

- Do you suffer from claustrophobia? [JYes []No
Check if scanning might be possible in consultation with subject. No force! Can cost scan time!

- Are you pregnant or do think that you might be? []Yes []No
Contra-indication for scanning, not for entering the Magnet Room.

- Do you wear jewelry/piercings that cannot be taken of? []Yes []No
Contra-indication might heat up or be attracted.

- Do you have tattoos or permanent eye make-up? [1Yes [1No
Tattoo is relative contra indication. If tattoo is not in RF field (7T) and is older than 3 weeks it is allowed to scan.
Warn subject about possibility of heating. If so, subject has to squeeze the alarm ball immediately and scanning
has to be stopped.
Permanent eye make-up is contra indication, contains higher level of iron oxide!

- Are you using drug delivery patches (e.g. nicotine) that cannot be taken of? []Yes []No

Contra-indication if plasters cannot/are not allowed to be taken of.

I have been informed to satisfaction concerning the MRI safety. I had the possibility to ask questions concerning MRI
safety. All my questions are answered to my satisfaction.

I agree with being scanned:

Last name: Today’s date:

First name: Date of birth:

Middle name (if any): Height (cm):
Weight (kg):
Signature:
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To be filled out by the researcher
Name: MR System: Project number:
I declare that the person mentioned above has been informed orally and in writing about the MRI scan and has given
their informed consent about the project mentioned above. I also declare that premature termination of participation

by the person mentioned above will be of no influence on the care he or she will receive.

Function:

Signature: Date and time of scan:
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