Galapagos /Servier Protocol CL.2-201086-002/
GLPG1972-CL-201

Efficacy and safety of 3 doses of S201086/GLPG1972 administered orally
once daily in patients with knee osteoarthritis. A 52-week international,
multi-regional, multi-center, randomized, double-blind, placebo-controlled,
dose-ranging study.

Training Presentation for Imaging Personnel on
MR Image Acquisition of the Knee
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Introduction

» Multi-regional, multi-center

A\

Randomized, double-blind, placebo-controlled

Efficacy and safety of 3 doses of S201086/GLPG1972
administered orally once daily

A7

Patients with knee osteoarthritis
X-ray and MR
110 MRI centers worldwide

852 Subjects to be randomized

YV V VYV VYV V

Study duration for a subject — 52 weeks
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Study Objectives & MR Imaging Endpoints

Primary Objective

» To demonstrate the efficacy of at least one dose (among 3 doses) of
S201086/GLPG1972 compared to placebo after 52 weeks of treatment in
reducing cartilage loss measured by cartilage thickness using gMRI of the cMTFC
of the target knee.

Secondary Objectives
» To assess the safety and tolerability of 3 doses of S201086/GLPG1972.

» To assess efficacy of 3 doses of S201086/GLPG1972 versus placebo after 52
weeks of treatment on:

B the proportion of “structural progressors*” based on cartilage thickness using
gMRI of the cMTFC of the target knee

B reduction of cartilage loss measured by cartilage thickness using gMRI of the
total tibiofemoral compartment (tTFC) of the target knee

» To assess efficacy of 3 doses of S201086/GLPG1972 versus placebo after 28
and 52 weeks of treatment on bone area using gMRI of the medial femoral
condyle surface of the target knee.
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Schedule of MRI Visits

WO000 [Inclusion]

W028

W052

WD [Premature Withdrawal]

If the repeat Is needed, it should be done as quickly as
possible after the failed exam!
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Role of Bioclinica

Provide expertise in imaging and data management
Develop and validate imaging protocols

Create the imaging manual, quick reference guide
(QRG), and other study materials

Qualify imaging centers / train imaging personnel
Provide technical and logistical support for imaging sites
Collect and archive locally acquired MRI exams

Perform image quality control (QC)
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Bioclinica Team

Sheena Saighal Clinical Project Manager Princeton, NJ
Vahan Sharoyan, PhD MRI Physicist Newark, CA
Shawn Rezazadeh Clinical Operations Newark, CA
Hien Lam Clinical Operations Newark, CA
Michelle Hebert MRI technologist Newark, CA
Phil Kell MRI technologist San Antonio, TX
Julie Fitzpatrick MRI technologist London, UK
Nuno Lima MRI technologist London, UK

16-Jul-2018 Bioclinica confidential



Role of MR Imaging Facility

Acquisition of high quality MR images Is
critical to the success of this study!

> Perform exams according to the imaging protocol,
ensuring consistency across subjects and across
visits for each subject

> Submit imaging studies along with accurate
demographic information (TF) to Bioclinica within 1
(one) business day after examination.
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General Requirements for MRI Sites

1.5T (or 3T) scanners
Siemens/Philips/GE

Knee RF coil approved by Bioclinica
Digital archive capabllity

Vv VYV Y Y VY

No major hardware or software upgrades during study
period

It Is required that the same scanner and knee coll
be used for ALL VISITS!

If you plan to have an upgrade, please contact Bioclinical!
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Imaging Site Qualification

Site Qualification Process
> Review of MRI site questionnaire V

> Training of imaging personnel

> Test dataset acquisition

Do not perform scanning of patients until the test
dataset is approved by Bioclinica!
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Imaging Site Supplies

Reference tools
> MRI procedure manual

> Transmittal forms

> Quick reference guide
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MR Imaging Session: General

16-Jul-2018

Information

Subject Safety during the MRI exam Is your responsibility!

> Follow Good Clinical Practice. Adhere to your
customary procedures for safety screening prior to
placing the subject into the scanner.

> Have all study information, study forms, etc. available
prior to the exam.
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MR Imaging Session: Laterality of

16-Jul-2018

the Target Knee

The laterality of the target knee will be defined for
the technologist before MR imaging session

The imaging personnel should not make the
decision regarding laterality

Target knee will not change during the course of
the study

If In doubt, postpone the MRI exam and contact
the PI/Study coordinator for clarification

Before you start imaging for a follow-up visit, refer
to Baseline exam to confirm laterality
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Registering the Subject (Labeling the
Electronic Header)

> Subject Identification: [4-digit site #]-[5-digit Subject# ]
Example: 0123-00115

» Date of Birth: 01-JAN-YYYY
Example: 01-JAN-1950

Possible entries for visit name:
> Subject History: visit and laterality of the RIS

w028

Example: Baseline, Left W02

WD [Premature Withdrawal]

Anonymize, using your PACS, if necessary. Do not give the
patient’s name or other identifying information, such as Social

Security Number, National Health Service Number, or medical
record number.
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MR Imaging Protocol - 1

Standard Protocol

at visits W000, W028, W052, WD

1. 3-Plane Localizer(s)
2. Sagittal 3D T1-w GRE WE/FS
3. Coronal 2D T1-w FSE

Bioclinica confidential
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MR Imaging Protocol - 2

Test-Retest Protocol

« one patient only (15t to 3') at visits W000, W052 (or WD fif
the subject discontinues the study). No test-retest protocol
at W028.

» Stop image acquisition upon

acquiring sequence 2.

1. 3-Plane Localizer(s)
2. Sagittal 3D T1-w GRE WE/FS

» Take the subject off the table.

> Allow the subject to rest for 2-5min.

Take the subject off the table. > Put the subject back on the table and

. secure the knee inside the knee coil.
3. 3-Plane Localizer(s) retest

Continue imaging session by

4. Sagittal 3D T1-w GRE WE/FS retest acquiring new localizer sequence(s)

followed by sequences 4 and 5.
5. Coronal 2D T1-w FSE
All acquired sequences (pre- and

post-repositioning) should be
submitted to Bioclinica as a single
imaging exam!

16-Jul-2018 Bioclinica confidential 17



Subject Preparation and Positioning - 1

> The laterality of the target knee for imaging should correctly
be entered through the scanner console.

> All loose metal objects should be removed as well as metal-
containing jewelry and clothing (zippers, belts, snaps). It is
recommended that the subject be dressed in a hospital
gown.

» The head-phones should be used if available. Alternatively,
provide the subject with earplugs and make sure he/she can
hear your comments during imaging.

> Subject positioning inside the scanner should be Feet First
Supine (FFS).

> In the coil the knee should be positioned so that that the
apex of the patella is aligned with the center of the coil (A).

» The leg should be in a relaxed, neutral position. The most
comfortable (and sustainable) one is attained when the
knee joint is slightly flexed. Many coils are designed to
accommodate this. However, if the base of your coil is flat,
use the pads/pillows to slightly elevate and flex the knee.
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Subject Preparation and Positioning - 2

> Once the knee is comfortably oriented and centered inside &
the base of the coil, attach the top (B). Use pads as needed |
to immobilize the knee (C).

> Position the coil as close as possible to the center of the
table. To achieve this, offset the patient toward the
contralateral side.

> Be sure to keep the non-target knee away from the target
knee. Have the patient flex and elevate the non-target knee,
then put padding under non-target knee to keep it higher
(more anterior) than the target knee.

> Provide the subject with blanket(s) and pads, as needed, to
ensure comfort and immobility during imaging.

> When moving the table inside the scanner, use laser lights
to zero in at the center of the coil (apex of the patella).

» During imaging monitor the subject at all times.
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Anatomical Coverage & Slice Prescription - 1

Complete coverage of the knee joint, including patella, is required. If the protocol-
recommended number of slices is not enough to attain complete coverage, add as
many slices as needed. The protocol-specified FOV dimensions should not be altered!

Sagittal 3D T1-w GRE WE/FS

> Based on the axial localizer find the slice with the largest cross-section through femoral
condyles and identify the line connecting posterior surfaces of the condyles. The slices
should be perpendicular to this line. Make sure the joint is well centered within the stack.

> Based on the coronal localizer prescribe the slices perpendicular to tibial plateau. The
knee joint should be in the center of the stack.

> Based on the mid-sagittal localizer make sure the FOV is well prescribed and the knee
joint, including patella, is covered. The imaging volume should include both femorotibial
and patellar cartilage.
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Anatomical Coverage & Slice Prescription - 2

Coronal 2D T1-w FSE

> Based on the axial localizer find the slice with the largest cross-section through
femoral condyles and identify the line connecting the posterior surfaces of the
condyles. The slices should be aligned (parallel) to this line.

> Based on the mid-sagittal localizer prescribe the slices parallel to the tibia. The knee
joint should be in the center of the stack.

> Based on the coronal localizer make sure the FOV is well positioned and the femur-
tibia joint is in the center of it.
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Sequence Settings and Parameters
Siemens 1.5T Scanners - 1

Interface
card

Contrast
common

Parameter name

Sequence file
Orientation

Phase encode dir.
Phase oversampling [%]
Slice oversampling [%%]
Slice groups

Slices

Slabs

Slices per slab

FOV read [rmm]

FOV phaze

Slice thickness [mm]

Distance factor [%]

Averages
Concatenations

Flip Angle [degree]
Water Excitation
Fat Suppression
Base resolution
Phase resolution [%]
Slice resolution

Phase partial Fourier

Slice partial Fourier

Sagittal 3D T1-w FLASH

On-Fast

OFF
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Coronal 2D T1-w FSE

*tse2dl
Coronal

R==L
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Sequence Settings and Parameters:
Siemens 1.5T Scanners - 2

Interface Parameter name Sagittal 3D T1-w FLASH
card WE/F5

Contrast . .
PAT Mode Default settings

Imaging mode ) 2D

Coronal 2D T1-w FSE

Resolution | Filter 2D Distortion correction

Interpolation Mone

Bandwidth [Hz/px] 120-180 120-180

Sequence

Part 1 On in frequency
direction

Turbo Factor MA

None

Flow comp

RF pulse type Mormal (Fast) Mormal (Fast)

Sequence

Gradient mode Mormal (Fast) Mormal (Fast)
Part 2

Asymmetric echo On (if available) OFF
RF spoiling Default setting Default setting

Scan time [min]
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Sequence Settings and Parameters:
Siemens 3T Scanners - 1

Interface
card

Contrast
common

Parameter name

Seguence file
Crientation

Phase encoede dir.
Phaze oversampling [%]

Slice oversampling [3

Slice groups

Slices

Slabs

Slices per slab

FOVW read [mm]

FOW phas

Slice thickness [mm]
Distance factor [36]

TR [

Averages
Concatenations

Flip Angle [degree]
Water Excitation

Fat Suppression
Base resolution
Phaze resolution [5%]
Slice resolution [%]
Phaze partial Fourier

Slice partial Fourier

Sapgittal 3D T1-w FLASH

WE/FS Coronal 2D T1-w FSE

Ftee2dl
Coronal

Ra==l

500 - 800

7-15
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Sequence Settings and Parameters:
Siemens 3T Scanners - 2

Interface
card

Contrast

Resolution

Geometry

comimon

Sequence
Part 1

Sequence
Part 2

16-Jul-2018

Parameter name

PAT Mode
Imaging mode
Filter
Interpolation

Multi-slice mode

Bandwidth [Hz/px]

Flow comp

Turbo Factor

RF pulse type
Gradient mode
Asymmetric echo
RF spoiling

Scan time [min]

Sagittal 3D T1-w FLASH

WE/FS

180 - 240

On in frequency
direction

MA

Maormal (Fast)

Marmal (Fast)

On (if available)

Default setting

Bioclinica confidential

Coronal 2D T1-w FSE

Default settings

20

2D Distortion
correction

None

Interleave

Mormal (Fast)

Mormal (Fast)
OFF

Default setting
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Sequence Settings and Parameters:

GE 1.5T Scanners -1
[ ]
Int:;zce Sagittal 3D T1-w GRE FS Coronal 2D T1-w FSE

16-Jul-2018

Patient position

Patient

TreirT Patient entry

Imaging

parameters FIEZEE]

Imaging cptions
Gradient mode
# of Echoes

TE [msl

TR [msl

Tl [mog]

Scan timing | Flip angle

Echo train length

Bandwidth [#kHz]

Frequency

Phase FOW

Acquisition
pause

Frequency direcfion

Bioclinica confidential

Acquisitions before

Supine
Feet first
bultichan knee

Sagittal (Obhgus)

fast, EDR, FC
zoom if available
1
min
Default value
&
15
&

~24 for pre- 450 model

sCanners

frequency
Auto
&,

Supine

Feet first




Sequence Settings and Parameters:
GE 1.5T Scanners - 2

'"t:::;bﬂ Sagittal 3D T1-w GRE F5 Coronal 2D T1-w FSE

FOM [em]

Slice thick. [mm]
Spacing

# of slabs

e [ oe

16-Jul-2018 Bioclinica confidential 27



16-Jul-2018

Sequence Settings and Parameters:

GE 3T Scanners - 1

Interface
card

Patient
position

Imaging
parameters

Scan timing

Acquisition
timing

Parameter name

Patient position
Patient entry

Coail

Imaging options
Gradient mode

# of Echoes

Flip angle

Echo train length

Bandwidth [kHz]

Freguency

Phase

Phase FOW

Acquisitions before
pause

Frequency direction
Flow comp direction
Shim

Phase correct

Bioclinica confidential

Sagittal 3D T1-w GRE F5

Supine
Feet first
[N it
Sagittal (Oblique)

3D

fast, EOR, FC
om if available
1
min
Default value

MNA

~43 for pra- 450 model

scanners

43-90 for 750 and later

rel

frequency
Auta

A

Corenal 2D T1-w FSE

Supine

Feet first
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Sequence Settings and Parameters:
GE 3T Scanners - 2

'"T;Z“E Sagittal 30 T1-w GRE FS Coronal 2D T1-w FSE
: 16

FON [em]
Slice thick. [mm)]
Spacing

# of slabs

Bioclinica confidential
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Sequence Settings and Parameters:
Philips 1.5T Scanners - 1

Cail selection SEMSE-Knee-multichannel

Dwual coil no

Homogeneity correction

CLEAR yes

body tuned no
FoN FH [ram]
AP [minn]
FL [mm]
FH [mn]
AP [rmim]
RL [rmrm]
Slice thickness [mm]

el size [mm]

Minimum number of packages

Slice scan arder

Large table movemsnt

thickness [mm]

power

16-Jul-2018

SEMEE-Knes-mulfichannel

Parall=l
36
user defined
0.3

coronal

interesved

no
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Images should be submitted in:

Q

Q

Uncompressed dicom format.
Compressed dicom is not accepted.

These dicom attributes (tags) should
be present in mages submitted to
Bioclinica. Be sure to not delete,
anonymize or otherwise alter the
values associated with these tags.

0028,1052: Rescale Intercept
0028,1053: Rescale Slope
2005,100d: Scale Intercept
2005,100e: Scale Slope
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Sequence Settings and Parameters:

Philips 1.5T Scanners - 2

Patient position
orentation

Scan mode

technigue
Modified SE
Caontrast enhancement
Acquisifion mode
Fast imaging mode

shot mode
T5E factor

TE =pacing
[mal

startup echoes

DRIVE

ultrashart

partial echo

shifted echo
TE

[ms]

Flip angle [degree]
Reforusing conral

angle [degrae]
TR

U=er defined
Half scan
Vater-fat shift

=5}
Shim

Fat suppression

frequ ;
\Water suppression
BE pulzs=

Gradient mode

faet first feet first
supine
2D WATSC MS
FFE SE
A no
T1 MA
cartesian caresian
none TSE
A
hA
A shortest
BL& MA
BL& o]
[§/F:Y asymmetnic
BA
BA
1
yes
no
shortest
BA
B0
yas
Default
shortest

User defined

10-18

auto

no
default

ni
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Images should be submitted in:

Q

Q

Uncompressed dicom format.
Compressed dicom is not accepted.

These dicom attributes (tags) should
be present in mages submitted to
Bioclinica. Be sure to not delete,
anonymize or otherwise alter the
values associated with these tags.

0028,1052: Rescale Intercept
0028,1053: Rescale Slope
2005,100d: Scale Intercept
2005,100e: Scale Slope
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Sequence Settings and Parameters:
Philips 1.5T Scannerts - 3

W_ Images ShOUId be Smeitted in:
Parameter name Sagittal 3D T1-w GRE WE Coronal 2D T1-w TSE
: 0 Uncompressed dicom format.

:ni:at:,jm&n;ﬂ:, ,: Compressed dicom is not accepted.
Mawvigator respiratory comp no i

Flow compensation CiM im Freguency direction yes D These dICOI’n attrlbuteS (tagS) ShOUId
RN A yes be present in mages submitted to
A " = Bioclinica. Be sure to not delete,
Angie/Cantrast gl anonymize or otherwise alter the
ELCE e . values associated with these tags.

Manusl start

oymaric sy ' 0028,1052: Rescale Intercept
Preparafion phases sufo sute 0028,1053: Rescale Slope

Manusl Offset Freg no no

Referemc= tissue Skeletal muscle Skeletal muscle 200.1)-, ]00d: SCél]é‘ IH tefcept
Preset window contrast soft soft 200 ‘5’ ]006: S ca 1 c S] Ope

Reconstruction mode immediate immediate

=1
=]
=
]

Ringimg filtering default default
Geometry comecton default default

Elliptical k-space shutter dafault default

Scan time [min])
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Sequence Settings and Parameters:
Philips 3T Scanners - 1
e | semmrvcrene | caommrire |

Cail selection

Dual coil

Homogeneity cormection

CLEAR

body tuned

Fov FH [rmim]
AP [rmim]
RL [mm]

Vowel size FH [mm]
AP [rmim]
RL [mm]

Slice thickness [mm]

uppression

ruction matriz

r-contiguous slices

Stacks

Minimum number of packages

Slice scan order

arentstion

thickness [mm]

power

SEMEE-Knee-multichannel EEMSE-Knee-multichannel

no
yes

no

Parsll=d
38
user defined
03

coronal

interleaved
no
no
i
BA
A
MA
A
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Images should be submitted in:

Q

Q

Uncompressed dicom format.
Compressed dicom is not accepted.

These dicom attributes (tags) should
be present in mages submitted to
Bioclinica. Be sure to not delete,
anonymize or otherwise alter the
values associated with these tags.

0028,1052: Rescale Intercept
0028,1053: Rescale Slope
2005,100d: Scale Intercept
2005,100e: Scale Slope
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Sequence Settings and Parameters:
Philips 3T Scannets - 2

Interface

Pafient position

orentation
Scan mode
technigue
Modified 3E

Fast imaging mode
shot mode
TSE factor
TE spacing

[msl

startup echoes

ultrashort

partial echo

shifted echo
TE

[ms]

Flip angle [dagrae]
Reforusing control

angle [degree]
TR

User defined
Half scan
Water-fat shift

=]
Shim
Fat suppression

pulze type

Water suppression
BB puls=
Gradient mods

feet first feet first

Supine Supine
30 WATSC MS
FFE ZE
A no
T A
cartesian cartesian

nome

shoriest
A
a0
yes

Default

shortest

User defined

1.0-158
auto

i
A
no
A

default default

no no
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Images should be submitted in:

Q

Q

Uncompressed dicom format.
Compressed dicom is not accepted.

These dicom attributes (tags) should
be present in mages submitted to
Bioclinica. Be sure to not delete,
anonymize or otherwise alter the
values associated with these tags.

0028,1052: Rescale Intercept
0028,1053: Rescale Slope
2005,100d: Scale Intercept
2005,100e: Scale Slope
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Sequence Settings and Parameters:
Philips 3T Scanners - 3

S SRl (S

Cardiac synchranization 0 Uncompressed dicom format.
Respirstory compensstion n Compressed dicom is not accepted.

Manvigator respiratory comp no

Flow compensation OM in Frequency direction yes D

Mction smacthing - . These dicom attributes (tags) should

AMRI acho stabilization " be present in mages submitted to

MEA ! Bioclinica. Be sure to not delete,

e e " anonymize or otherwise alter the
values associated with these tags.

Manusl start

Dynsrmic study 0028,1052: Rescale Intercept

Preparation phases auto suto

anusl Ofet Fre o 0028,1053: Rescale Slope
F'.-'-_-f-'-_-ren:.:'-_- tissue Skeletal muscle Skeletal muscle 200‘5.’ ]00(1: ch]e II] tercept

Preset window contrast soft soft

Reconstruction mods immediate irmmediats 200‘1)"]006: Scale S]ope

Ringing filtering default default

=
=1
=
=

Post proc

Geometry comection default default
Elliptical k-space shutter default default

Secan time [min]
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Post Image Acquisition

» Archive exams |ocally
> Complete the Transmittal Form*

> Forward to Site Coordinator and/or
Bioclinica

These steps to be established between the
study coordinator and the MRI facility
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Image Quality in a Clinical Trial

Consistency is very important! Please always
ensure same scanner and coil is used when
scanning a Subject

> Before Imaging - at the stage of patient preparation
» During imaging
O Sequences and parameters should not be altered

O Image acquisition technique by an operator

» Post image acquisition - preparing and submitting
the data
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Image Quality of 3D T1-w GRE WE /FS
Images

> Sagittal 3D-w T1-w GRE WE/FS is the most important
sequence in the protocol.

O Itis intended for cartilage segmentation and quantification.

> It's the operator’'s responsibility to obtain adequate-quality
sagittal 3D-w T1-w GRE WE/FS images.

O Review images right after the scan and before acquiring
other sequence(s).

a If image quality is sub-standard or otherwise
compromised, repeated the sequence immediately after
Initial failed acquisition.
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