INTERVENTION

Standard Operating Procedures for Philips MRI Acquisition

Accelerating Medicines Partnership” SCHIZOPHRENIA
An observational study examining clinical trajectories and predictors of outcomes in the clinical
high risk population.
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AMP SCZ MRI Acquisition — Philips Details (Achieva DDAS)

Standard Operating Procedure (SOP) — COPENHAGEN site
Version 1.4; Effective Date 2024-09-20

l. Scope

This SOP is an adjunct to the general AMP SCZ MRI Acquisition SOP, with specifics related to the Philips Achieva
DDAS platform (software version 5.7.1.2). It should only be read after first reading and understanding the
general MRI Acquisition SOP. The output of a Philips imaging session will be the scan data and the completion
of an online “MRI Run Sheet” (with annotations on the imaging session) in the appropriate network
(PRESCIENT or ProNET) database.

Il. Responsibilities

Scans are operated by trained Copenhagen site MRI technologists by the Functional Imaging Unit (FIUNIT).
During the scan two study personnel will be present. An MRI technologist will operate the MRI console. The
MRI assistant is tasked with maintaining/completing the MRI Run sheet, assuring protocol compliance, and
assuring imaging quality control.
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lll. Participant Registration in Philips

The ‘Patient Registration’ can be completed in advance, either before the participant is in the scanner
room, or by the individual responsible for scanning while the other is setting up the participant.
However, do not click “Confirm” until the head coil is fully connected, the participant is at Isocenter
and both study personnel are back in the control room.

1.

2.
3.
4

Login appropriately.

Launch user interface in ‘Research Mode’
Register a new patient

Complete fields for New Examination.

a) See general MRI Acquisition SOP (“Participant Registration” section) for instructions and
naming conventions.

Here is a visual example from a Philips system:

You are currently in RESEARCH MODE

5. Click “Confirm and Proceed”.
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6. Select the AMP SCZ imaging protocol.
a) Dragthe exam-card over to the sequence interface.

b) Once loaded, scan queue should look like this:

(i PRESCIENT 20221222
& SmanBrain

DistortionM. ..
DistortionM....

Tiw_MPR
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T2w_VIEW

DistortionM...
DistortionM. ..

fMRI_RES .
@ MRI_RES .
rfMRI_RES. .
¢ MRI_RES .
dMRI_bO_AP
dMRI_dir12..
dMRI_b0_AP
DistortionM
DistortionM. .

e pBPeP

MRI_RES .
¢ MRI_RES .

ele e

c¢) The SmartBrain scan serves as a localizer, and is used to implement automatic
positioning of the field-of-view (FOV). You can proceed to click ‘Start Scan’.

d) The other scans must be ‘opened’ first by double click and then clicking ‘Accept’,
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followed by ‘Start Scan’ when ready to proceed.

i. This gives you an opportunity to view the placement of the FOV for that scan
relative to the localizers loaded in the graphic segments at the top of the screen,
as a visual check that the auto FOV placement (SmartBrain) returned a

reasonable FOV.

e) Theicon with an exclamation mark inside a triangle means that the Peripheral Nerve
Stimulation (PNS) will exceed 80%, and a pop-up message will show up for which you

need to click ‘Confirm and Start’:

Allow First Level Controlled Operating Mode for PNS?
f Medical supervision of the patient Is required

Peripheral Nerve Stimulation of scan is hetween 80 and 100 %.

See Instructions for Use

Allow all scans which require PNS = 80%7?

Confirm and Start

Cancel
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IV. Imaging Protocol — Philips details

Important: See general MRI Acquisition SOP (“Imaging Protocol” section) for the overall structure of the
imaging session, and instructions that are applicable across all vendors.

Reminder: Do NOT make any changes to the protocol without first consulting the Imaging Core.

In the absence of movement, the protocol settings (i.e., FOV size) should be sufficient to minimize wrap-
around (due to susceptibility distortion) in both the “AP” and “PA” polarity EPI scans. If the participant
moves appreciably (either enough to induce wrap-around of brain tissue, or more likely, out of the FOV
in the superior/inferior direction), see the Rescan procedures and unscheduled breaks section of the
general MRI Acquisition SOP, and the “Delete the queue” procedure section below.

The following details apply to the Philips protocol:

Structural block details:

In the structural block, the size and positioning for the shim box for the first DistortionMap AP scan
must be reviewed and potentially adjusted.

The shim box (red in image below) should be sized and positioned to cover the whole brain (inclusion of
some skull is fine)!

Sc1,3- 511154

Tra Rel. SNR |TE TR = | SAR 1PNS A
240x242x240 1.00 7200 ‘ frtept 1<0.1 Wikg 193%+

Summary, Geometry Contrast Motion Dyn/Ang Postproc OffciAng | Coils| Conflicts || << | Info  Assistance AutoView

Stacks 1 Total scan duration 00:14.4 Coo
Stack Offc. AP (P=+mm) -18.57 (0) Rel. SNR 0996
RL (L=+mm) -2.53 (0) Act. TR (ms) 7200
FH (H=+mm) 54.85 (0) Act. TE (ms) 64
Ang. AP (deg) -0.44 (0) ACQ matrixM x P 9%6x95
RL (deg) 4.29 (0) ACQ voxel MPS (mm) 24012421240
FH (deg) 0.59 (0) REC voxel MPS (mm) 2.40/240/2.40
free rotatable no Scan percentage (%) 99
Shim Size AP (mm) 200 (100) Packages 1
RL (mm) 150 (100) Min. slice gap (mm) 0
FH (mm) 144 (100) EPI factor 95
Offc. AP (P=+mm) -10.26 (0) WES (pix) / BW (H2) 254557174
RL (L=+mm) -1.54 (0) BW in EPI freq. dir. (Hz) 22249
FH (H=+mm) 55.32 (0) Min. TR (ms) nn
Ang. AP (deg) -0.44 (0) SPIR offset act./default (.. 175[220)
RL (deg) 4.29 (0) Head SAR <34%
FH (deg) 0.59 (0) Whole body SAR / level <01 W/kg / normal
SED 0.0k/kg
Coil Power 34%
Mahlaiee 1000

Do not change the size of the FOV (orange in image above), or change its position/orientation unless the
positioning returned by SmartBrain is wrong and cutting out brain tissue (which should be a very rare
occurrence).

Once the size and positioning of the shim box is set for the first DistortionMap AP, those shim box
settings should automatically replicate across the other scans.
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rfMRI scans:

The resting state fMRI scans (rfMRI) should be fully automated. You just open the scan and accept and run
the scan. Note that the size and position of the shim box should match what you set previously for the first
DistortionMap AP scan. It should look like this:

fMRI_REST_AP_Ref  Voxel Tra Rel. SNR
00:22 240%242x240 1.00

Summary Geometry Contrast Moton Dyn/Ang Postproc OffefAng Coils Conficts || << |

Stacks 1 Total scan duration 00:216
Stack Offc. AP (P=+mm) -18.57 (0) Rel. SNR 0.9%
RL (L=+mm) -2.53 (0) Act TRITE (ms) 720035
FH (H=+mm) 54.85 (0) Dyn. scan time 00072
Ang. AP (deg) -0.44 (0) Timeto k0 00:036
RL (deg) 4.29 (0) ACQ matrixM xP 96x95
FH (deg) 0.59 (0) ACQ voxel MPS (mm) 240/242/240
free rotatable no REC voxel MPS (mm) 240/240/240
Shim Size AP (mm) 200 (100) Scan percentage (%) 9
RL (mm) 150 (100) Packages 1
FH (mm) 144 (100) Min. slice gap (mm) 0
Offc. AP (P=+mm) -10.26 (0) EPI factor 95
RL (L=+mm) -1.54 (0) Act. WFS (pix) / BW (H2) 25459/171
FH (H=+mm) 55.32 (0) BW in EPI freq. dir. (H) 22294
Ang. AP (deg) -0.44 (0) Min. WFS (pb) / Max BW... 19.988/217
RL (deg) 4.29 (0) Min. TR/TE (ms) 4989/31
FH (deg) 0.59 (0) SPIR offset act./default (... 175[220)
Head SAR <11%
Whole body SAR / level 0.0 W/kg / normal
S 0oL

Make sure music/video is turned off and crosshair is projected and approximately centered in their view
prior to starting the rfMRI scans.
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dMRI Block:

Prior to starting the dMRI block, you need to modify a filter setting.
Select the sequence dMRI_b0O_AP,and right click and select ‘Edit Scan Control Parameters’ as shown here:

e CP00001

Regst-stion O:  CPO0001_MR_2023...
Date of Birth:  15-02-1896
Genzer Female

Accept Changes...
Advanced Properties..,

@ Collapse All
.. @ Expand &ll
TR, Tiw MPR 2 [—
51 f Tow MIEW @

w2

61 A Distorticab
LAY Vi Dictortiondl .. < Edle ScanComrol—Para'meters,..

81 A MMRI_RES . 1

91 @ MMRI_RES . 78 Tra_PH
1014 fdMRI_RES.. 78 Tra_PH
NAA P AMRI_RES.. <8 Tia PH

Save Protocol to Text File...

& dbRI_bO_AP @ Tra PH
Z dbRI_diN? - 78 Tra_PH
2 dMRI bD AP 78 Tra PH ExamCard Properties

K Distortiond!... 28 Tra_I’1
Zay Digoticad . ¥ Tra_PH

BA MRl RES... 78 Tra_PH

General | “.sh hades
Falient Positon

Fatent Orercation
Lateraliy:
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Then select ‘Reconstruction’ tab, scroll down to the ‘Diffusion halfscan corr.’ parameter, and set it to
‘simple-window’ instead of ‘filter’. Click ‘Apply’:

Scan Control Parameters

Scan Reconstruction™ Prgparation Genaeral

» 5T COCA homditter factors

EL figld accuracy 2507000
F1 fiels lzngth 4405
B1 fidld zoresction YES
> Minmeaspere. each side
> Minmeasperc, Wota
PC concamitant fisld cor VES
> PP windzw size [rm)
ORET loyzing 1
> Ol LA witdow <izé [rny)
FC Indivlzugl correction rlo
PC anga subtr, tpe Compex

CF zngin partial fouricr corr.
Inflow argio parlizl fouries core.
Prescan partial fourisr <orr.

v

Diffuslon halfsean carr

Diffusion & mages i~ DR
Diffuslon halfscan corr.
(allowed values: ne 200 Flter, flter+phcorr, sirple-window)

simple-window (fliter)
1o

_|Show Healp

Load...
Save..
[+
= Rasat
 Aeply
Factory Defaults...
| Hide

Note that this change will automatically also be applied to the following two dMRI scans.

Again, the size and position of the shim box should match what you set previously for the first

DistortionMap AP scan. It should look like this:

Voxel Tra Rel. SNR | TE
1.80x 1.82x 1.80 1.00

Stacks 1 Total scan duration

Stack Offc. AP (P=+#mm)  -18.57 (0) Rel. SNR
RL (L=+mm) -2.53 (0) At TR(ms)
FH (H=+mm) 54.85 (0) ACLTE (ms)
Ang. AP (deg) -0.44 (0) ACQ matrixM xP 128x127
RL (deg) 429 (0) ACQ vorel MPS (mm) 180/162/180
FH (deg) 059 (0) REC voxel MPS (mm) 180/1.80/180
free rotatable no Scan percentage (%) 983
Shim Size AP (mm) 200 (100) Packages 1
RL (mm) 150 (100) Min. slice gap (mm)
FH (mm) 144 (100) User defined DTI scheme DT (7, 2000)(7,2000)
Offc. AP (P=+mm) -10.26 (0) EP factor 85
RL (L=+mm) -1.54 (0) WFS (pb) / BW (H2) 37190/117
FH (H=+mm) 5532 (0) BW in EPI freq. dir. (H2) 18699
Ang. AP (deg) -0.44 (0) Min. TR (ms) 3962
RL (deg) 429 (0) Head SAR <43%
FH (deg) 0.59 (0) Whole body SAR / level <01 W/kg /normal
SED 00Ki/kg
MaxBLerms 154uT
S el S el

Info  Assistance AutoView
CPOOOD1

14:06 Performing dynamic scan 308..
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“Delete the queue” procedure
To ensure that the SmartBrain localizer gets applied correctly, use the following procedure if there is
an unscheduled break, or if the participant’s brain moves out of the scanning FOV and needs to be
re-localized:
a) Delete all scans that haven’t yet been run from the scan queue.
b) Import and run a fresh SmartBrain scan.
c) Import the scan blocks that still need to be run.
Note that when importing replacement T1w_MPR, T2w_VIEW, and rfMRI_REST scans,
they should be accompanied (preceded) by a fresh pair of DistortionMap scans as well
(i.e., consistent with the “block” structure of the protocol outlined in the general MRI
Acquisition SOP, consider the DistortionMap scans as ‘ancillary’ scans that are part of
the Tlw_MPR, T2w_VIEW, and rfMRI_REST acquisitions).

d) Proceed to acquire the remaining scans that need to be acquired.
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V. Data transfer
Data must be saved as classic ‘DICOMS’ files. Following steps:

7

1. Patients = select ‘Administration’:

Patients | Examination Review Analysis System

New Examination...

Open for Review...

% CP00001

fﬂ‘\ Test*MR 12AGLO RTG

Administration

Close "CP00001"...

2. Mark the subject folder:

Patient Administration

I_l—liliﬁl—lil—ﬁlT

15-0 00001_MR_ 1. Female 19-01-2023 LOCAL

PACS2014

4. Choose ‘Dicom Export’ = “Classic Dicom” and click ‘Proceed’.
Make sure that there are no other files in e:\dicom beforehand.

5. Upload a zipped version of the DICOMs to the network database.
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VI. Document Control

This SOP has been modified, starting from its Siemens analog, with edits by Daban K. A. Sulaiman
(Research Assistant, Copenhagen) and Michael Harms

This SOP has been approved by: Dr. Michael Harms

VII. Change Log

Version | Date Summary of Changes

1.4 2024.09.20 | - First version for public release.
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