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1. CONTACT INFORMATION
1.1 TRACKBI PRINCIPAL INVESTIGATORS (EXECUTIVE COMMITTEE)
Name Role Institution
Geoffrey Manley, MD, PhD Contact Pl + Administrative Core Hea+ Universitly:/rz:]g:(l:h;orniﬁan

Study Site Leader

Ramon DiaZArrastia, MD

Pl + Biospecimens Core Leader

Center for Neurosciencand
Regenerative Medicing)SUH}

Nancy Temkin, PhD

Pl + Biostatistical/CER Core Leader

University of Washington

Pratik Mukherjee, MD, PhD

Pl + Neuroimaging Core Leader

University of California, Sar
Francisco

Joseph Giacino, PhD

Pl + Outcomes Core Leader

Harvard Medical School,
Spaulding RehaHospital

David Okonkwo, MD, PhD

Pl + Clinical Core Leader + Study ISitaler

University ofPittsburgh

Claudia Robertson, MD

Pl + Clinical Core Leader + Study Site Lg

Baylor College of Medicine

Rotating Steeringzommittee
Member

1.2

NEUROIMAGING

CONTACT PERSONNEL

Question/Problem With:

Who to Contact:

Email:

Acquisition Aspects

Pratik Mukherjee, MD, PhD

pratik. mnukherjee@ucf.edu

Site Qualificatio®& QA

Alastair Martin, PhD

alastair.martin@ucsf.edu

Data Transfer

Karen Crawford (LONI)

kcrawford@loni.usc.edu

Individual Subjects

Site Study Coordinator or

N/A

Research Associate
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2.  TRACKBI STUDY OVERIVEW

2.1 BACKGROUNEND GOALS OF TRAT

Effective treatment of traumatic brain injury (TBI) remains one ofgiteatest unmet needs in

public health. Each year in the US, at least 1.7 million people suffer TBI; an estimated 3.2 to 5.3
million people live with the longerm physical, cognitive, and psychological health disabilities of
TBI, with annual direct and iivdct costs estimated at over $60 billion. The unique public

private partnership of investigators, philanthropy, and industry leaders brought together in the
multicenter Transforming Research and Clinical Knowledge in Traumatic Brain Injury-(TRACK
TBI) preposal share a mission to accelerate clinical research infh8loverall goal of TRACEI

is to create a large, high quality TBI database that integrates clinical, imaging, proteomic,
genomic, and outcome biomarkers, and provides analytic tools and mes®to establish more
precise methods for TBI diagnosis and prognosis, improve outcome assessment, and compare
the effectiveness and costs of tests, treatments, and servib@esmsforming Research and

Clinical Knowledge in Traumatic Brain Injury (TRPEKwill directly impact public health by
creating an operaccess Information Commons of integrated clinical, imaging, proteomic,
genomic, and outcome biomarkers, which will permit more precise TBI diagnosis, prognosis, and
treatment.

Please refer to seains 2 and 4 of the TRATRI Clinical Protocol for andepth description of
TRACKBI specific aims.

2.2 GOALS ANBPECIFIC AIMS OF NEUROIMAGING CORE (NC) FOR MRI

TheNC, led by Dr. Pratik Mukherje®gs overall responsibility for all imaging activitiesluding
gualification and standardization of scanners (across vendors and platforms) at the 11 sites,
designing MRI protocols, receiving all MRI and CT scans, and all imaging quality control activities.
Multicenter imaging studies require quality conkrcross imaging platforms and consistency
throughout the enroliment period. Support for image quality assurance will be in conjunction

with USC/LOND{. ArtToga) where evaluations of image artifacts will be provided within 48

hours of each scariThe NGwill provide coding and adjudication for all TRAIEK neuroimages
according to the NIKCDE criteria.

The spedic objectivesof the Neuroimaging Core for MRIclade:
1) Obtaning high qualitymulti-site data that is consistent overrtie, and acrossitferent
MRI systens.
2) Performappropriate image quality control throughout the study.
3) Qualify(andre-qualfy after upgrades) each scanner on the TRABKMRI protocol.
4) Correct specific classesiafage artifacts in eachmage acquired;magirg intensity
nonunifomity, image warping due to gradient nonlinearity, scaling changes ovey, tind
diffusivity measurement changes over time.
5) Monitor each scanner longitudinally in the study using the ADNI, NIST and BIRN
phantoms for structural diffusion and BOLD fMRI imaging, respectively.
6) Perform quantitativeneasuements of all mages.

TheNCMRI protocol at 3T can be completed in one hour and consistseaju&nces hat are
acquired on every MRI vendor systenThese are:
1)3D T1 MPRAGRISPGR to detect focal lesions & for volumetrics/morphometry
2) 3D T2* GRHEo detect microbleeds
3) DTr HDFT; to evaluate white matter microstructure and structural connectivity
4) Resting state BOLEMRI¢ to evaluate functional connectivity
5) 3D TZLAIR CUBE/SPACE/VIESbAletect focal lesions



6) 3D T2 CUBE/SPACE/VISIHA volumetrics/morphometry

All subjects newly enrolled into TRATBIwho meet eligibility for MRI scanningll be scanned
using the TRACKBI 3TMRI protocol.

Refer to Section 8.11Appendix 11 for specifics of the HDFT protocol.

2.3 MRITIME POINTS

TRACKBI will have 2 mail cohorts: Comprehensive Assessment (CA) and Comprehensive
Assessment + MRI (CA + MRI). The CA + MRI Cohort will receive a 3T MRgdodbiidiprotocol
at the following time points:

2-Week/14 days (++ 3 days) postinjury

Subsequent cognitive testing must be completed within 3 days of this MRI, but not to exdéed 8
days postinjury (for example, if MRI was done on Day 15, outcorti#ieed to be completed by
Day 16).

6-Month/ 180 days (+/ 14 days) posinjury
Subsequent cognitive testing must be completed within 7 days of this MRI, but must also fall
between 173187 days posinjury.



3. SITE QUALIFICATION

3.1 SITE QUAFICATION OVERVIEW

Each site must be qualified for MRI. Qualification will include QA phantom scans on ADNI
(structural integrity), BIRN (temporal stability) aNtéST(diffusionaccuracy) phantoms along with
a human volunteer.Sections 7.47.3 containdetailed gotocols for each of the phantom scans
The human volunteer should be scanned with the same, complete protocol as -MBACK
subjects, described in section 5.#he phantom and human data will be reviewed to assure
protoca compliance and imageuality.

Please Note: The same MRI scanner must be used for site qualification and ALL
subsequent subject scans during the TRAT study.

If the same MRI scanner is nased, the scan will not be reimbursed, and the subject will ned
to be re-scannedon the TRACKBI qualified scanner.

QA Phantom Scan Protoc@verview
All phantomscanning should be performed with tisamehead coil used for TRAQRI
participants.

ADNI Phantom (performeadonthly):
1) Localizer
1a) Caliration/Reference Scan (ipalicable)
2) QAADNI PhantonMP-RAGE/IRSPGR
BIRNPhantom (performed monthly):
1) Localizer
la) Caliration/Reference Scan
2) QABIRN PhantorfMRI
NISTPhantom §chedule TBD; phantom available 2@ 4):
1) Localizer
1a) Cabration/Reference Scan
2) QANISTPhantommultiple-b-value

Please refer t@ectiors 7.1-7.3 of this protocol for detailed phantom scanning instructions.

Human ProtocoDverview

Volunteers must sign all appropriate informed consent and HIPAA documents before undergoing
MRI proceduresPlease follow the same pigcanning and scanning procedures as TRERIK
subjects, outlined in sections 4 and 5, respectively

(Allscansare performedin straight orthogonal planes -- Sagital or Axial)
(Nomanualadjustmentsshouldbe madeto this protocol)

1) Localizer

2) Sagittal 3D T1 MPRAGEARGR

3) Sagittal 3D T2* GRE

4) Axial DTér HDFT

5) Axial reting state BOLEMRI

6) Sagittal 3D FELAIR CUBE/SPACE/VISTA

7) Sagittal 3D T2 CUBE/SPACE/VISTA

Please refer t@ection 54 of this proocol for detailed human scanning instructions.



3.2 SITE QUALIFICATION RESULTS

TheNC will exanine the phantomand humandatabefore TRACKBI enroliment begin®
determine ifthe correct parameters have beemet and assurghat there are no other
underlying problens with the scanning session. When finished, arai¢will besent to your
site notifying yu of the resilts. After all site qualification requirements have been met, a
additionalemail will besent to the selected contact list for your sitetifying them that your
site has been approved and is ready to scan suhjects

Anticipation of Hardware Upgrades:
TheNeuroimagingCore requires notificatioprior to any software antbr hardwareupgrades
for any scanner involved in the TRATB imagig study.
pratik.mukherjee@ucsf.edu
Depending on the impact of the upgrade the site may be required to scan a phantom and/or
volunteer prior toresumingscanning.
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4. MRI SUBJECT PREAN PROCEDURES

4.1 SUBJECT PREEREENING

All subjectsnust be screened for MRI contraindicationsmediatelybefore the MRI scan using your
localstandard protocol (please see Appendix 1 for example). Contraindications includeetnot
limited to:

wThe presence of neremovable ferrousnetal objects
wAneurysnlips

wPacenakers

wOther contraindications such as defibrillators, etc.

Sedation during the MRI scamigt offered for this protocol. Subjects that are umofmrtable with
MRI scans should not beciuded inthis study. If you have a subject who is uncomfortable with MRI
and refuses to amplete the scan without sedation, please notify the study coordinator.

4.2 SUBJECT SAFETY AND MONITORING

All sites should follow the standard gabt consent protocols aapproved by your local IRB. Explain
the scan procedure to theubjectsothat they know what to expect during the MRAfter

appropriate consent documents and MRI screening documents have been signed and reviewed,
please take the following steps to ensiggbject safety:

1) Provide the subject with the opportunity to use thestroombefore the scan begins.

2) Please useniversal MR safety precautioa Make sure that subject does not have any large
ferrousmetal on or inside of im/her such as shramh, ametal fragnent in the g/e, aneurysm
clips, earmplants, sphal nerve stnulators, pemanentmakeup, or a paaeaker. Make sure

that all loosemetal objects are mmoved. If available, ask the subject to change into hospital
robes or scrubs to ensur ferrous objects or materials enter the scan room.

3) Please use standarddal practice fomonitoring the subjet during the scan.
Thesemay include devices tmonitor pulse andOp levels.



5. MRI SUBJECT SCAN PROTOCOL

After your site has receiventstitutional IRB approval for the TRATKI protocol, human volunteers

may be consented and enrolled into TRACK L o6& aAdSQa &adddzRé O22NRAYIl G2

MRI Subject Scan Protocol

(Allscansare performedin straightorthogonal planes -- Sagital or Axial)
(Nomanualadjustmentsshouldbe madeto this protocol)

1) Localizer

1a) Calbration/Reference Scan

2) SagittaBD TIMPRAGHR-SPGR

3) Sagittal 3D T2* GRE

4) Axial DTbr HDFT

5) Axial Restinfate fMRI- Subjects sbuld have egs GPEN.
6) Sagittal 3D FELAIR (CUBE/SPACE/VISTA)

7) Sagittal 3D T2 (CUBE/SPACE/VISTA)

Monthly QA scanning should be performed at a regular interval. See section8Tdk details,

5.1 MRI SCAN INFORMATION FORM

The MRI Scan Information Form (Apper)ishould be completed at the time of acquisition for

every TRACKBI subject.

Study Coordinator or Research Associate:
Please complete the topection of the MRI Scan Information Form (AppendixAter the entire

form is filled out, please uploadcath into TRAGKBI database. This form will be linked with the
adzo2S0taQ awL RFEGF® tfSFAS 1SSLI I O2Lk 2vy

MRI Technologist:

Please complete the remainder of the form during the scan. If the top seistioeanplete, please
contactthe study coordinator or research associate for the infation. Please bewe to indicate if

each sguence has been eapleted and note any probtas or modifications to the protocah the

appropriate sections. Also, note if data transfer, arald, and local copyfor clinical reads hae been
completed. Once the form is completed in full, please transfer the form to the study coordinator or
research associate to upload into TRACKL Rl GF ol aSo CKAa F2NXY ogAff

MRI data.

To reprt anincident regarding the MRI sequees pbaseemail: pratik. mukherjee @ucsf.edu

To report an incident about a spécisubjectplease contact your study coordinator.

5.2 ENTERING SUBJECT INFORMATION

Please enter the syé O infarénation into the sanner following your standard local practice. This
will assure the scan is fmatted for your local archival syste When data areuploaded toLONJ the
scan header will be delentified and renéred HIPAAompliant. Data will be ehtified at the LONI
site by subjet codeonly. Thesubject code will be stered manually at the tine of data transnission

to LONI

5.3 SUBJECT POSITIONING

Proper subject positiang is crucialdr succasful reprodiction of seial MRI exens. Therefore, it is
important that each sbject is paitioned in the sane manner foreach and every MRI exan®lease

follow the proedures belowfor positioning the sulgct in the hed coll:

- Place clean sheet on scannebl@and coil cadle.

Q¢

[atN

0 !
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- Besides standard rooexclusions esure the subject has reoved their dentures as well as
any hair clipscombs, earnngs, necklaces, etc.

- Remove all upper body clothing wittmetallic trim, such as zippers, buttons or embroideries
that may caise artifacts in the MRinages.

- Tape steretactic marker (vitamin E or fish oil capsule) dnK S & dz0 2S00 aQ NR IK I

Images Showing Placement of Stereotactic Marker

- Provide each subjestith ear protection. This may include ear plugs and ear pads.

- Positionthe subjectso their hed and neck are relaxed, but without rotation in either plane.
Proper pla@ement in the head coil is crucial because scans are acquired stra@hn an
oblique orientation. The subject should also be well suppdiin the head coil toninimize
movement. Motion artifactsmay resultin data rejection and request for a-sezan irmany
cases.

- Support under the back and/or legan help to decrease strain on the knees aadk as well
as assistingn the stabilzation ofmotion in the lower body.

- Once subject has beepositioned, gdace sponges along thedsis of head and a Velcro strap
across forehead (dvailable) for stabilizing support and reduction of motion.

- Alignthe centeringard & K A NR 2 Yy nasidd(@irecildbet@ceOtiie@yebras) at
every scanning session.



Please Nog:
wlt is extremely important that the subject is positioned in the same manner, at the nasion,|for
the Screening MRI exam and for all the subsequent MR visits.

wilt is imperative that the subject positiing procedures are followed exactlyr fall follow-up
exams for a particular subject to ensure consistent imaging of the brain.

wilf a deviation from these instructions is required to accommodate a subject, the MRI
technologist must note this on the MBtan Form and refer to these notes during thidow-up
exam.

- Center he head coil over the shjeci Q & rialsihg RuTe the subject is high enough in the
coil to prevent signdbss at the inferior aspect of the brain.

- Offer each subject a paniaition in case of mergenciesr claustrophobia if commotocal
practice at your facility (for»ample, a squeeze ball afar)

- Remind subject to hold as still as ggible and dvance sulgct to the i®- center of the
scanning bore.

5.4 SCANNING SEQUERS

MRI Subject Scan Protocol

(Allscansare performedin straightorthogonal planes -- Sagital or Axial) (No
manualadjustmentsshouldbe madeto this protocol)

1) Localizer

1a) Caliration/Reference Scan

2) SagittaBD TIMPRAGHR-SPGR

3) Sagittal B T2* GRE

4) Axial DTor HDFT

5) Axial Restin§ate fMRI- Subjects sbuld have egs OPEN.
6) Sagittal 3D FELAIR (CUBE/SPACE/VISTA)

7) Sagittal 3D T2 (CUBE/SPACE/VISTA)

A QA scanning session should be scheduled on a monthly basis. QA shoulderdRidI, BIRN
and NIST (when available) phantom scanning
Please sesection 7for detailed instructions ophantom scanning

The QAteam will checkall imagingparameters to assure the correct sequence was used. If the
TRACK TBI protocol is not used tan a subject, thescan will be excluded and the subject must
be re-scannedwith the correct segiences.

1) 3 PLANE LOCALIZER

This sequence isquick aquisition in 3 orthogonaplanes for anatmical orientation. Miltiple slices
acquired in themiddle d eachplane (sagittal, @ronal, transverse) The head should be centered
laterally along the intehemispheric fissure and centered on the thalamus for the anterior/posterior
and superior/inferior planesPlkase use themages below as reference when datening if the

subject is positioned properly.

Proper placenent in the head coil is crucial because scans are acquired in straight orthogonal
planes. (Oblique scans are not allowed).



If the subject is not positioned properly jplge adjust the spject inthe head coil and rescout.
Continuerepositioningand scoutng until thesubject is orrectly centered in the head coil.

| C

Box Ag Axial image.FO/ placed in center to avoid sitle-side wrap. Box B Sagitl image. FOV
placed anterior tavoid nose wap. Box Q; Caonal image. FOV placed to assure top of the brain is
covered.

Make sure subject is alignedrrectly in the head coil and is not rotated. Their head should be as
straight as possible in theit. Please adjust the subject if necessary.

NOT ACCEFTABLE

Please Nog:

wlt is mandatory that the TRACKBI acgusition protocols be usedfor all sequencesat the
baseline MRI exam andfor all the subsequent MRI visits unless otivse directed by the
coordinating center.

wkFailue to use the sane sequerce at the time of baselineand all subsequent visits will resul
in the request for a rescan of the subject.

wlt is mandatorythat the TRACK Blqualifiedscannerbe usedfor all subjects Failureto usethe
TRACK Blqualified scannerwill resultin the request fora rescan of the subject.

la) CALIBRATION/REFERENCE SCAN

MRI scannerprovide autonated adjusient proceduresCalibration/RF coil tuningndfrequency
adjusiments after e subgct is paitioned in themagnet. Follow the adjustent procedures provided
by yourmanufacturer.



2) 3DT1MP-RAGE/IRSPGR
MP-RAGE = Sieens/Philipsg IRSPPGR=GE
Exampe:

1. Orientation Straightsagittal. Slicesvill be prescribedfrom left to right. DONQOT oblique the
scanning FOV to ompensatefor subject held tilt.

2. Positiming: Use the triplanarscout to positionthe acquisition box. Make sure to get full head
coverage Studies that do not containtte whole brain and skull cannot be processethe
skullmust be fully included superiorly andéaally. The entire cerebellurshould be included
inferiorly. In the anterior/posterior plane the nose should also be included otheise image
folding into the back of the brairwill result and hhe exam maynot be usable for thestudy.
Please see themnages below and use as a guide to correctly positiom acquisition box.

Example of 3 Plane Loczadr for MP-RAGE FOV Placements

Ac¢ Axial mage. FOV placed in center to avoid dmiside wrap.
B¢ Sagittal mage. FOV placed anterior te@d nose wrap.
C¢ Coronaliinage. FOV placed to assure top of the brain is covered.



3) Sagittal3DT2* GRE
Prescribe as shown above for sequen2g3D T1 MPRAGE/SPGR)

1. Orientation Straightsagittal. Slicesvill be prescribedfrom left to right. DONQOT oblique the
scanning FOV to ompensatefor subject held tilt. Where possible copy offsets and angulations or
dz At AT S GKS &alyYyS aDS2¢ G2 | aadiNBE O2yaraidaSyid LkRaa

4)  AxialDTI(DiffusionTensorimaging)

1. Orientation:StraightAxial Prescribehe 3D Slabinferior to superior. DONOT
obliquethe slabto compensatefor subjectheldtilt. Scanasstraight axial.



5)  AxialRestingStatefMRI

Subject should have his/her eyes OPEN
Example: RawMRI Images

1. Orientation: Straight Axial-- DO NOTOblique Scans.

2. Subject Instruction:Please instruct the subject to keep their eyes open during the entire
scan. You can instrct themto focus on a point on thenirror or scanner. Also mind the
subjects of he importance of halling their head still for the entire scan.

3. Positioning: Position omid-sagital slice from tri-planarscout. The acquisition stack
should be placed just above the most gerior point in the brain and should cover the
cerebellum if posible.



6) Sagttal 3DT2FLAIR CUBE/SPACE/VIETA
Prescribe as shown above for #2 (3D T1 MPRAGIHIER)

1. Orientation Straightsagittal. Slicesvill be prescribedfrom left to right. DONQOT oblique the
scanning FOV to amensatefor subject held tilt. Wherepossible copy offsets and angulations or
dziAf AT S GKS &lYS aDS2¢ (2 FaadaNB O2yaradSyd LIR2aa

7) Sagittal3DT2 CUBE/SPACE/VISTA
Prescribe as shown above for #2 (3D T1 MPRAGHHIER)

1. Orientation Straightsagittal. Slicesvill be prescribedfrom left to right. DONQOT oblique the
scanning FOV to ampensatefor subject held tilt. Where possible copy offsets and angulations or
dzi At AT S GKS &lFyYS aDS2¢ G2 |aadiNBE O2yaraidSyid LkRaa



6. MRI SUBJECT PGSJTAN PROCEDURES

6.1 DATA TRANSFER
Please pload all the squences acgired to the IONI website as detailed in Appendix

SubjectNaming:
TRACKBI MRIs of human subjects should follow the naming convention (entered during LONI
upload):

XX NNNN
X=Site#N=Subject ID#

Site Codes:

BCMTIRR C 01
MGHSpaulding q 02
UCSF C 03
Univ. of Cincinnati C 04
Univ. of Maryland G 05
Univ. of Miami C 06
Univ. of Pittsburgh ¢ 07
UT Austin G 08
UT Southwestern C 09
Univ. of Washington ¢ 10
VCU C 11

For exanple, a 2week MRI from UCSF should look like:
03 1001

Please see section 7.1 for more detailed instructions on phantom naming

De-identification:

As part of the upload pressto LONI, all thédentifyinginformation entered into the scarer will
be ramoved and rplaced with he information entered during the LONI upload procedure. For
this reason, you are encouraged to enthe & dzo 2 $a0 lif6xmatich into the scannerfollowing
stancard local practice.

6.2 SCAN DISCONTINUATION

If the subject elects to discontinue the MRI because of discopgudry effort should be made to
adjust the table, headoil, etc. and firsh acquiring the scan. However, if the subject still da@s n
want to compeéte the an, then the MRI should be abandahand noted as imamplete on the
TRACKBI MRI Scanformation Form The comrents sections shoulthclude the reason the
subject was unable toomplete the MRI.

6.3 CLINICAL READS

Every subject in th& RACKI BIStudywill receive a chical read by a bard-certified
neuroradiologistaffiliated with the Neuroimaging Core within 48 hourTheclinical dictation
of thereadwill be transferred to the study coordinator at the referral site.

64 ARCHIVE PROCEDURES

Every MRI (both hman and phantm) for the TRACKBI Study must be archived at the MRI
facility following standard local yacticein addition to the datarander to LONI immediately after
the MRI scanAdditional data transfers or copies will be requested by the coordinating center in
the event that a data transfer is itrupted or incanplete. Possible MRI archimeediums include:



wOptical Disk
wWPACS
wCD or DVD

6.5 REQUESTS FOR REPEAT MRI SCANS

Reasons Repeat MRI May Be Requested:

A request for a repeat MRhay be required inle event thatthe scans are found to be
unacceptable due to daject motion or an incanplete MRI acquisition. Your site will be asked to
schedule a repeat study.

QAwill check all TRACKBI scans for protocol opliance. Repeat exas may also be required if
the incorrect scan sequence, orientation, or angulati@rs used.It isimperative to use the
TRACKBI pprovedacquisition sequence with every TRACKsTBject Scans with image
degradation due to the incorrect scan sequence, orientation, or angulationsl@ilbe
reimbursed. Rescans will be renbursed if the corect scan sequence, orientation, and
angulations were used.

Proceduregor MRI Repeat

Repeat MRI scans should be perfied as quickly as possible. The coordinating center for the
TRACKBI Study wlicontactthe referral site as well as the MRicility requesting aepeat MRI.
Detailed infamation regading the reason for the rpeat aswell as suggestions famprovement
will be canmunicated to both sites.



7. ON GOING QUALITY CONTROL AND PHASTANNING INSTRUCTIONS

To ensure scanner stability and scan gyahroughout the TRACK TBI 8tueach site isequired

to perform on goingquality control scansA regular time should be reserved on a monthly basis

for acquiring TRACK TBI QA data. QAegrogram utilizes the ADNI (SNR, structural), BIRN
(temporal stability) and NISdiffusion accuracyphantons. QA protocols are defined for each of

the phantoms: ADNI = MRAGE/IFSPGR; BIRN = fMRI scan used for subjects; and NIST = multiple
b-value difusion. The NIST phantom is presently only available as a prototype and its inclusion is
anticipated to bginin the second half of 2019QA must be performed every month whether or

not a TRACK TBI patient was scanned on the magnet during that month.

IMPORTANTIf a site failsto maintain a monthly QA prografmRACK Blwill not reimbursefor
subject scas until the QA program is brought up to date

7.1 ADNIPHANTOM SCAN INSTRUCTIONS

ADNIPhantom Positiaing:

The followingrnage shows the ADNI phamtoplaced in the apropriate position within he coll
to be used for TRACK TBI subje&shieving aeproducible position is a key @fent to the
system peformance analsgis that will be canductedon a monthly basisThe phandm should be
placed in he col with the alignment markers facing upwardnd the serial number SN XXXX
positioned out of the bore as shown, along with alignment guides, will facilitate the regitdeu
positioning of your phanta.

T Ve e F

ADNI phantomshon positied irside of ang-channeheadcoil.

Please note that your phantoimas a basand positioningmarkers (in black and red, seeage

below). The phantorshould be placechside hS KSR O2Af GAGK GKS AYRAOI (¢
upwards. This orientation is due space cosraints within sane coils and we would like to

maintain a consistent orientation for all@mers across the TRACRI study. Plea inspect the

phantomand note the additioal marks added tdelp you position your phanta. We have

indicated he top of the phantonwith red and blacknarks to aid with plaement in the coil.



The top of the phantom and the alignment lireee indicated above. These markings should be
used with the alignmentights on youscanner to position the phantom.

Please plee the phantom in your headit with the alignment marks facing upwith the
phantomSN nunber (e.g. 9996) fang you, out of the bore (see the following picture).
Furthemore, try to align the cerar of the phantomwith the center of the coil. Use the
alignment lights on your scanner fgosition thephantominto the center of themagnet.

Y

; |
The phantom is shown in the correct positiaith the Serial Number (SN 9999) posiéid
forward and reading coectly from right to leftThis will be the typical soning msition for
your phantom

ADNI PhantomQA Scan Protocol:

For ongoing quality ontrol and st processig image analysis, each siteust scan the specially
designed ADNI phantonmsing theelectronicallyjoaded TRAGKBI Q\ protocolson a monthly
basis Always use the RF coil that you are using in patient studies

NAMING CONVENTIORlease use the following patient ID fdf @A studes XX 9999 where XX
is your sitdD.



ADNIPhantom Scan Protocgperformedmonthly):
1) Localizer

1la) Cabiration/Reference Scan (ipalicable)

2) QA PhantomMP-RAGE/IRSPGR

Transfer data to ImageOwbseeAppendix, LONWill not analyze this daja

ADNI Phantom Setup Procedure:

When performing the monthly QA proceduynegister the phantonas a new exa with the
naming convention indicated above

1) Locaizer
3 Plane LocalizelPlace FOV to cover entire phantom like such:

2)  QAPhantomMP-RAGE/IRSPGR
The ongoing quality control scans are identical to the subjecs8&ns exqat the field of view

andslice thickness heae been increasd to ensure that the phantonhas been covered capletely.
Please refer to the folleing figure.

Note that the dotted line shows origindice thickness of 1.2 and solid line represents thickness of
1.3, which is aequate for covering entire phantom.

Please sedppendix 6for instructions on how to transfer ADNI Phantom data via ImageOwil.



7.2 BIRN PHANTOM SCAN INSTRUCTIONS

BIRN Phantom Scan Protodperformed monthly OR following any system chargje
1) Localizer

1a) Caliration/Reference Scan (ipalicable))

2) QABIRN PhantorfMRI

Transfer data to LONI (Appen@xdo NOTsend to ImageOwl

BIRN Phantom Setup Procedure:

Always use the RF coil that you are using in patient studies and ruegtieg state fMRI

acquisition. It is important that you utilize the same-gpteach time that you acquire quality
control images of the phantom. Orient the phantom such that the plug is in the inferior position
and make a crosshair mark to denote thaint that will always be anterior in the imageseé

figure below. Place the BIRN phantom in center of the coil in a reproducible fashion. Landmark
at the center of the phantom/coil and send to isocenter. When prescribing the sequence, make
sure you pescribe no angulations and ideally always use the samePY ¢iset.

The BIRN phantom is shown with the plug oriented inferiorly and with a crosshair marked on the
point that will be anterior for all QA studies.



7.3 NISTPHANTOM SCAN INSTRUGMBO

Diffusion Phantom Scan Protoc@bchedule TBD, pending phantom availabi)ity
1) Localizer

1a) Caliration/Reference Scan

2) QA Diffusion Phantonmultiple b-value Scan

Transfer data to LONI (Appen@xdo NOTsend to ImageOwl)

Diffusion Phantom Setp Procedure:

It is important to prepare the ice water phantom prior to performing the QA scsesAppendix
7). The phantom should bgositionedsuch that its central plane is oriented axially and a mark
should be placed on it to indicate the anteriodai(to landmark to) and inferior sides (s¥én

photo).

Prescribe axial slices and it is acceptable to oblique these slices to the central plane of the
phantom. This assures that the vials within the phantom are cut essonally.

Diffusion veighted (left) and ADC (right) images of the NIST ice water diffusion phantom are
shown. The scan plane should be obliqued to the plane of the vials within the phantom to assure a
crosssectional view of the phantom is achieved.



Phantom Storage:
Due toits small base, please store yoADNIphantomin the wooden box that it gae in. This will
ensure that the phantomdoes not roll ofts base andall when it is not being used.
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The BIRN and (when available) NIST phantoms should be labéletlas! /| ¥ ¢ . L€ | yR
safe location that is not exposed to heat or direct sunlight.

De-identification:

As part of the upload prssto LONI, all the fformation entered into the scarer will be

removed and relaced with he information entered dunig the LONI upload procedurd@hus, it is
not mandatory to follow the naming convention on the scanner. However, since some data is
sent to ImageOwl it is advantageous for all data to have consistent narRorghis reasonye
encourageyouto use thesame name for the acquisition as you will input when upingdo

LONI

74 DATA TRANSFER

Each sitenustsend the phantondata (alongwith all subject data) to LONAppendix 8within 24
hoursafter the canpletion of thescan.Additionally, the ADNI @ntom MRRAGE/IFSPGR must
be uploaded to ImageOwl! (Appendix 6) algthin 24 hours

75 MEASUREMENTS

The Neuroimaging Coweill perform the followingon the phaatom data: GradientLinearity
Measurements, Signaio Noisemeasurements,Image contrast, Inbmogereity, and RF Power
measurenents.

76 PHANTOM RESULTS

The Neuroimaging Core will erine each phardm data set toensure hat there are no
underlying problans with the scanning session, and thia¢ scanner hasat drifted out of
specfication. When finished, if thee is arissue that eeds tobe addresed, an enail will be sent
to your site notifying you of the prohie.



8. APPENDICES

8.1 APPENDIXT1IEXAMPLE OF MRI SCREENING FORM



