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1. MRI Reading Center Contact Information
R. Nick Bryan MD, PhD

Principal Investigator

Phone: 215-746-4062


Email: nick.bryan@uphs.upenn.edu
Christos Davatzikos, PhD

Co- Principal Investigator

Phone: 215-746-4067
Email: Christos.davatzikos@uphs.upenn.edu
Ilya Nasrallah, PhD MD

Co- Principal Investigator

Phone: 215-662-6865

Email: ilya.nasrallah@uphs.upenn.edu
Lisa Desiderio, RT (R) (MR) CCRC

Project Manager  


Phone: 215-746-7632


Fax:  215-662-3283
Email:  lisa.desiderio@uphs.upenn.edu
2. Brain MRI study Introduction
The MESA study will include a brain MRI component as a part of the assessment of brain structure and physiologic function in the cohort.  The brain MRI study will be conducted in 1350 participants from six participating MESA field centers.  Two types of MRI studies will be obtained during the course of the substudy:

1) Test and QC Scans:

· Before a field center can enroll subjects into this study protocol, a set of test scans on the ADNI and FBIRN phantoms and a volunteer using the MESA MRI protocol must be submitted for review and approved by the MRI Reading Center (MRQC) at the University of Pennsylvania Medical Center Philadelphia, Pennsylvania.

· QC scans performed on the ADNI and FBIRN phantoms will be acquired on a quarterly basis and sent to the MRQC for review.

2) On-Study Participant Scan: 

· Performed at the protocol defined time-points per approved MRI protocol 

MR imaging data will be transmitted from the field centers to the MRQC center at the University of Pennsylvania utilizing a designated, HIPAA-compliant DICOM image transfer system (Section 11) where it will be analyzed and archived.  The MRQC center will be responsible for the monitoring and compliance of the MESA Study participating field centers. The MRQC center will review the image data upon receipt from the participating field centers for acceptance or rejection of the MRI data into the study.  Additionally, one dicom copy of each participant scan will be stored at the field center for future access and audit.  The MRQC center will centrally archive the data for permanent storage.

3. Brain MRI Study Overview
Overview of Field Center MRI Manual

Procedures for MRI scanning on the MESA study

This is an overview of the MRI manual that will be provided to each of the six MESA participating field centers.  The manual will provide specific instructions for the following:

1. Performing MRI scans for the MESA study protocol

2. Data Transmission of MRI imaging data to MRI Reading Center (MRQC)

3. Archiving and data transfer from the MRQC to the Post-Processing Center
Introduction: machine specifications, personnel

Section 1- Test scans and field center training.
Section 2- MRI Exclusion /Inclusion criteria
Section 3- MRI Procedure
Section 4- MRI scanning protocol
Section 5- Archiving Instructions
Section 6- MRI Acquisition Forms
Section 7- Clinical Alerts
Section 8- Data transmission to the MRQC
Section 9- Correspondence from the field center to MRQC

Section 10- Quality Control and Communication from MRQC to field center
4. MRI Procedure Manual Overview    
Section 1—Test scans
Before each field center is accepted into the study, test scans need to be performed.  This is often referred to as a “dry run.”  The procedure enables the MRQC to determine a number of issues:

· Scanner performance is within specification for entry into study
· The field center’s choice of scan sequence parameters is consistent with the MESA MR protocol.

· The field center is able to produce and transmit the MESA imaging data to the MRQC reading center at the University of Pennsylvania Medical Center.
To facilitate the objectives listed above, each field center is required to perform a test scan as listed PRIOR to any subjects being scanned as part of the study.

After receiving the test scans, the MRQC center will communicate to the field center for confirmation of acceptance and quality of the scans.

Field Center Training

After the test scans and, the MRQC will visit each participating field center to instruct and train all personnel involved in the study. The following training will be provided:

1. Overview of the ADNI and FBIRN requirements for scanner performance and quality control

2. How to register participant identification and preparation prior to Brain MRI Substudy

3. MRI procedure 

a.  Test scan

i. Vendor equipment and software platform

ii. Scanner performance 

b. Patient positioning

c. MRI protocol

d. Archiving

e. Transfer of image data from MRI scanner to the ACRIN/TRIAD image transmission system.

4. Transmission of MR imaging data from the American College of Radiology Imaging Network (ACRIN) TRIAD system to the University of Pennsylvania

5. Quality Control and correspondence of participant and/or technical related issues from the MRQC to the field center. (MRI protocol compliance/acceptance, Clinical Alerts)

Section 2—MRI Exclusion/Inclusion Criteria
MRI Exclusion Criteria – Participants with a known contraindication to an MRI examination  (i.e., severe claustrophobia, pacemaker, defibrillator, neuro-stimulator, ferro-magnetic or unknown aneurysm clip, 3T MR incompatible metal implant of any kind or potentially-dangerous foreign metal objects in the body such as bullets, shrapnel, metal slivers, etc.) will be excluded from the study. Any female participant of childbearing age who has either tested positive on a pregnancy test or has self-reported being pregnant prior to the scheduled MRI exam will also be excluded from participation in the Brain MRI Substudy.

MRI Inclusion Criteria – A qualified participant from the MESA study who does not have any of the above MRI contra-indications. 

Section 3—MRI Procedure

3A. Participant preparation and Instructions
The participant will have been oriented to the MRI procedure at the MESA clinic.  As a follow-up at the MRI field center, the assigned MRI technologist will explain the procedure to the participant prior to the scan and answer any questions.  The participant will be screened for MRI contra-indications and instructed to remove all metal objects.  The technologist will explain to the participant that the exam should take approximately 1 hour for completion.  The participant should be told that movement, and/or speaking during the exam could cause the images to be less than optimal, and to refrain from such activity during the scan.  They will also be told there is a button they can press to contact the technologist in case they want to stop the protocol.
3B. Participant Positioning

Subject comfort during the scan is important.  Adequate padding should be used for patient comfort and immobilization.  Reducing motion artifact is important for scan quality.  Use of standard Velcro head straps, wedges, and earplugs is recommended. A radiofrequency (RF) coil that has performed satisfactorily on the test scans sent to the MRQC center for review and approval will be utilized for the participant scans.  It is important that the position of the participant and orientation of the MR images are as defined by the MRI protocol in order to optimize visualization of the anatomical structures. 
3C. Participant Identification
For purposes of data transmission, archiving, retrieval, and participant confidentiality, the MESA institution number and participant ID will be used for identification.  The MRQC staff will instruct the field center personnel at the training visit.

Section 4—MRI scanning protocol
The MRI scanning protocol must be rigorously followed.  The study requires one MRI scan for each subject participating in this study.  An MRI technologist at each field center should be assigned to this study to facilitate MRI protocol compliance, technical issues, and communication.  If the field center needs to revise the protocol due to modifications in personnel, equipment or software, the revised protocol must be approved by the MRQC center prior to scanning a MESA participant.

Scanning pulse sequences-should be performed in the following order:
Series 1 - 3 plane Gradient echo localizer for positioning.

Series 2 - Sagittal 3D T1-weighted sequence for entire brain coverage.

Series 3 - Sagittal 3D FLAIR images from matching slice positions in Series 2.

Series 4 - Sagittal 3D T2-weighted images matching slice positions in Series 2.

Series 5 - Axial ASL (Arterial Spin Labeling) perfusion sequence.
Series 6 - Axial DTI (Diffusion Tensor Imaging) sequence.

Series 7 - Axial BOLD (Blood Oxygen Level Dependent) FMRI sequence (resting state). 

Series 8 - Axial BOLD (Blood Oxygen Level Dependent) FMRI sequence (16 second breath-hold).
Series 9-  Axial SWI (Susceptibility-Weighted Imaging) sequence.

Series 10- Axial T1 Dixon sequence from hard palate-hyoid (measuring tongue fat volume)
The MRI protocol will be provided in its entirety in the field center MRI manual.  Included will be patient positioning methods, scanning parameters and vendor specific techniques.  The MRQC staff will review all MRI test scans from each participating field center prior to the start of the MESA participant recruitment.  Priority will be given to the sequences in the above order in case a participant cannot complete the whole protocol. 
Section 5—Archiving Instructions
1. Download the MRI (archive) data to archiving medium specific to your facility.  (CD-Rom, PACS). 

· Only 1 copy of the archiving medium will be needed for storage at the field center for future access and audit.  The MRQC center will centrally archive the data for permanent storage.

Section 6—Clinical Alerts
 If a clinically-significant finding is identified after review by the assigned MR technologist and/or radiologist at the field center, the participant will be notified and with permission, the participant’s designated physician will then be notified by the Field Center PI and staff, according to local field center protocol for clinical alerts. The MRI study performed for the MESA study is not intended to be used for clinical purposes.  However, the field center radiologist does have an obligation to refer any alerts to their local field center for follow-up medical care.
The following findings will be reported as Alerts:
Finding possibly having clinical significance (tumor without significant mass effect, sub-acute infarct, AVM, aneurysm, obstructive hydrocephalus).
Finding possibly having immediate impact on patient care (acute subdural or epidural hematoma, sub-arachnoid hemorrhage, acute intra-parenchymal hematoma, acute infarct, abscess and suspected tumor with significant mass effect).
The procedures for reporting local reads and alerts, and for generating results letters to participants and physicians are as follows:

· We will use the MESA Coordinating Center’s Alerts centralized notification system for the brain MRI alerts and to store information that will be included in the results letters.
· Each of the 6 Field Centers will conduct a brain MRI that will be read by a local radiologist.
· The local reader decides if there is an Alert. If yes, the local reader enters text describing the Alert into the Coordinating Center’s Alerts notification system. If there is No Alert, the local reader clicks “No alert.” The reader attaches the local report of the brain MRI reading.
· If there’s an Alert, an email with the alert finding is automatically sent to the Field Center PI and/or his/her designate, and/or clinic staff according to the Field Center preference, and to Dr. Heckbert. According to Field Center preference, the report can be attached to the email.
· Results letters are automatically generated to the participant and the physician.
· The Field Center staff download the letters (as Word docs) and the report (as a pdf).
· The Field Center staff can edit the letters if needed in particular cases, and can include the report with the participant or MD letter, or not, as they choose.
Section 7—Data transmission to the MRQC Center

The American College of Radiology Imaging Network Group (ACRIN) will be providing all the necessary hardware and software for image transmission at each participating field center prior to the start of the Brain MRI Substudy.  The transmission of imaging data will be performed utilizing the TRIAD dicom image transfer software from the MRI facility to the ACRIN PC with subsequent encrypted transfer to the permanent archive via the Web.  The ACRIN staff will provide installation and training to the field center personnel prior to the start of the test scan and the start of the Brain MRI Substudy.  The MRQC staff will report to each field center to train and instruct the field center personnel on the entire MRI protocol, including the transfer of the image data to the MRQC at the University of Pennsylvania.  Participant’s MR imaging data should be transmitted from the field centers to the MRQC within 24 hours of the scan performance.  Data management and transfer training will involve the following:

1. DICOM Transfer of imaging data from MRI scanner to designated ACRIN/TRIAD workstation.

2.  Patient Re-Identification, including case number, study number, and Institution ID at the ACRIN/TRIAD workstation.

3.  Schedule transmission of MRI imaging series from the ACRIN/TRIAD workstation to the MRQC and any other MESA site destination.

Section 8—Correspondence with the MRQC Center

All correspondence between the field center and the MRQC Center will be electronically filed and stored by the assigned research coordinator.  The manuals will be provided to participating field centers involved in the substudy.

Section 9—Quality Control and Communication from MRQC Center to Field Centers

The MRQC center will be responsible for the monitoring and compliance of the Brain MRI Substudy participating field centers.  The MRQC center will review the image data within two weeks after receipt from the participating field centers.  The MRQC will notify the field center and the MESA Coordinating Center for participant and/or technical related issues, acceptance of the MRI data along with additional information needed or comments regarding the MRI participant scans. 

MRI protocol compliance and Scanner Performance Quality Control/Assurance will be evaluated prior to recruitment.  A volunteer test scan will be performed utilizing the MESA MRI protocol specific to the vendor/scanner platform.  The ADNI and FBIRN phantom test scans will also be performed to measure scanner stability and image distortion.  The test scans need to be completed by the field center and reviewed for site approval by the MRQC.  In addition, the ADNI and FBIRN test scans will be performed on a quarterly basis by the field center and sent to the MRQC to assure scanner performance during the study time period. 

Test scans

The MRQC will review the test scans for protocol compliance, technical issues and scanner performance.  Any changes or modifications made to the scanner, hardware, or software at the participating field centers will require repeat test scans for QC evaluation by the MRQC before any further participants enter into the substudy. 
Quarterly QC checks

The MRQC will review the quarterly ADNI and FBIRN phantom scans for technical issues and scanner performance from each of the field centers.
5. Test MRI Scan Procedures 
MRI PERFORMANCE ACCEPTANCE

Before each field center is accepted into the study, a test scan needs to be performed. This procedure enables the MRQC Center to determine a number of issues:

1. Scanner performance is within specification for entry into study.

2. The MRI site’s choice of scan sequence parameters provides adequate tissue contrast for the purpose of the study.
3. The MRI site is able to send the MRI data to the MRQC center via the dicom transfer mechanism that has been provided. 

To facilitate the objectives listed above, each MRI site is required to perform a test scan as listed below PRIOR to acquiring a MESA participant MRI scan.

Further communication will be made after the MRQC center receives the test scans from the field center to confirm the acceptance and quality of the scans from your site.

Test scan instructions
To perform the volunteer test scan, please follow the instructions carefully, and in order.

1. The test scan procedure will be performed on a normal volunteer utilizing a 3 Tesla (3T) MRI scanner and a 32 channel Head Coil. 
2. Enter your MESA site number and enter the name “MESA test scan” in the participant identification field.
3. Perform the scan using the sequence parameters given in the MRI protocol.  
4. Send the MRI images using the ACRIN.TRIAD dicom transfer.  

ACRIN.TRIAD version 4.0 Instruction Manual can be found online at https://triad.acr.org/downloads.htm
To perform the ADNI and FBIRN test scan, please follow the instructions carefully, and in order:
1. The test scan procedure will be performed on the QC phantom scans utilizing a 3 Tesla (3T) MRI scanner.

2. Enter your TRIAD site number in the participant identification field when sending the phantom scans.

3. Perform the scan using the sequences given in the ADNI and FBIRN protocol. (Section 12) 
6. Logging in a Participant for an MRI Scan    
1. The subject information will be provided by the field center clinic coordinator and will be given to the MRI facility network radiologist/technologist.  The following information will be provided:

MESA Participant Identification number **

Date of MRI scan **
Proper participant scheduling and completion of the MRI participant information is the responsibility of the MESA field center.  If there are scheduling problems or incomplete subject information, please contact the clinic coordinator at your site. 

** Note: These are the only identifiers to be used for the substudy.  For participant confidentiality, no protected health information (i.e. Medical Record Number, participant name, social security number, etc.) is to be used that identifies the participant other than the MESA participant identification number.
7. MRI Scan Procedures   
General Introduction
This study requires the analysis of an MRI brain scan for participants of the MESA Exam.  Consistency is the key word in all aspects of this study.  To assist with the adequate reproducibility and communication, an assigned MRI technologist is required at each field center.

It is important that the position and orientation of the MR images are adequate for proper coverage of the participant’s anatomy.  Subject comfort during the scan is important.  Adequate padding and neck support is recognized to be important, but no specific recommendations are made beyond the standard practice at your institution.  Please provide ear plugs, eye masks, prism glasses or other items required for subject comfort as routinely used by your institution.

Minimizing motion artifact is important for scan quality.  Use of standard practice of Velcro head straps and foam wedges is recommended.  However, other methods of stabilizing the head which are routinely used at your institution are acceptable provided these methods were employed on the accepted test scan by the MRQC center at the University of Pennsylvania.

The radiofrequency head coil for the MESA Brain MRI Substudy must be approved by the MRQC, and found acceptable on the test scans sent to the MRQC at the University of Pennsylvania for review and approval and prior to recruitment.
8. MRI Scanning Protocol
For the main evaluation the following MRI sequences are needed:

1. 3 plane localizer

2. 3D T1-weighted - Sagittal scan plane

3. 3D T2 Fluid Attenuated Inversion Recovery (FLAIR) sequence - Sagittal scan plane

4. 3D T2-weighted Fast Spin Echo (FSE) sequence - Sagittal scan plane

5. Arterial Spin Labeling (ASL) Perfusion sequence - Axial scan plane
6. Diffusion Tensor Imaging (DTI) sequence - Axial scan plane (repeat sequence for total of 2 DTI scans)
7. BOLD (Blood Oxygen Level Dependent) sequence- Axial scan plane (resting state)

8. BOLD (Blood Oxygen Level Dependent) sequence- Axial scan plane (16 second breath-hold)
9. SWI (Susceptibility-Weighted Imaging) sequence- Axial scan plane
10. T1 Dixon sequence- Axial scan plane (tongue coverage from hard palate to hyoid)
9. MRI Protocol Parameters
MESA 3T PROTOCOL: (Siemens 3T Prisma)

32 Channel: iPAT with an acceleration factor of 2 (Parallel imaging)

SEQUENCE ACQUISITIONS

1.
Plane  3plane 
Coil  32channel
File name  Localizer (GRE)

Tr       20
Te    4
Fov   350mm  (fov phase=100)


Thickness   8.6
distance factor 20%
Base Res 256 Phase res  91%

Matrix   144X192
NSA   1 
Slices 18   


Time: 14 sec 
BW 320

2.
Plane  Sagittal
Coil 32channel
File name  3D T1 MPRAGE


Tr       1900
Te    2.89
Fov   250mm


Thickness   1mm
Slices 176 slices
Base Res 255 Phase res 100%

Matrix   256X256
NSA    1
TI  900 ms   Pixel BW 170hz

Time: 4:26  
ETL=1 
Flip= 9    Dist Factor= 50%

 
3.
Plane Sagittal
Coil 32channel
File name 3D FLAIR    

Tr       6000
Te    289
Fov   250mm  (fov phase=85%)


Thickness   1
Slices 160 slice
Base Res 202 Phase res  92%

Matrix   258 X 221
NSA    1
TI=2200 ms  


Time: 4:14  
ETL 226 
Pixel BW 930
4.
Plane Sagittal
Coil 32channel
Psd File name  3DT2   


Tr      3200
Te    408
Fov   250 (fov phase=85.9%)


Thickness   1
Slices 176  
Base Res= 246 Phase res= 100%

Matrix   258x256
NSA    1
Center Freq. water

Time: 4:08  
ETL 141 Flip 120
Pixel BW 751
5.
Plane Axial
Coil  32channel
Psd File name  pCASL

Tr  4000     
Te   11
Fov   220 mm


Concatenations 1
number sl 20
Base Res 64 Phase res=100%

Thickness   5
distance factor 20%
Center Freq. water

Matrix   64 x 64
NSA    1
 Fat suppression=ON


Time: 5:32
Flip= 90
Echo spacing= .47
6. 
Plane Axial
Coil 32channel
Psd File name  ep2d diff MDDW 

TR     9700
TE    82
Fov   246

Thickness   2.2mm
distance factor 0%
Diff Directions- 33 

  
Concatenations=1
number sl=64
Flip 90

Matrix   128x128
NSA    1
Center Freq. water

Phase FOV= 100
Pixel BW= 1860
diff mode= Free


Phase part fourier= 7/8
Echo spacing= .59
diff weighting=1


Accel factor= 3
EPI factor= 112
Base Res 112 Phase res 100%
  
Time= 5:30
7.
Plane Axial
Coil  32channel
Psd File name  ep2d_bold_moco_rest

Tr   2000 
Te   25
Fov   224 mm


Concatenations 1
number sl 33
Base Res 64

Thickness   3.5
distance factor 0%
Center Freq. water

Matrix   64 x 64
NSA    1
Flip 75 measurements 120


Time: 4:06
EPI factor =64
Phase res 100%
8.
Plane Axial
Coil  32channel
Psd File name  ep2d_bold_moco_bh

Tr   2000 
Te   25
Fov   224 mm


Concatenations 1
number sl 33
Base Res 64

Thickness   3.5
distance factor 0%
Center Freq. water

Matrix   64 x 64
NSA    1
Flip 75 measurements 105

Time: 3:36
EPI factor 64
Phase res 100%
9.
Plane Axial
Coil  32channel
Psd File name  SWI

Tr   29 
Te   20
Fov   256 mm


Concatenations 1
number sl 72
Base Res 512

Thickness   2
distance factor 20%
Center Freq. water

Matrix   512x256
NSA    1
Flip 15 


Time: 6:00
Grappa 2
Phase res 50%
10.
Plane Axial
Coil  32channel
Psd File name  3DT1 Dixon

Tr   6.91 
Te   1.23
Fov   260 mm

Concatenations 1
number sl 32
Base Res 512


Thickness   3
distance factor 20%
Center Freq. water


Matrix   256x256
NSA    1
Flip 9 


Time: 9.9 seconds
Dixon Water + Fat images
Phase res 100%
10. Completion of Study Documentation
MRI Study Log
1. Transcribe the following information to the MRI Study Log and keep in study binder for records.

a. MESA Participant Identification Number **

b. Date of scan **

c. Date of transmission

d. Technologist’s signature/ID
** Note: These are the only identifiers to be used for the study. For participant confidentiality, no other identifiers (i.e. Medical Record Number, Participant name, Social Security Number ) are to be used that identifies the participant other than a MESA study participant.  

11. MRI Image Transfer—Field Center to MRI Reading Center
The American College of Radiology Imaging Network Group (ACRIN) will be providing all the necessary hardware and software for image transmission at each participating field center prior to the start of the MESA Brain MRI Substudy.  The transmission of imaging data will be performed utilizing DICOM image transfer from the MRI to the ACRIN PC with subsequent encrypted transfer to the permanent archive via the Web.  The ACRIN staff will provide an operator’s manual and instruct the field center personnel prior to the start of the test scan and the start of the Brain MRI Substudy.  The MRQC staff will report to each field center to train and instruct the field center personnel on the entire MRI protocol, including the transfer of the image data to the MRQC at the University of Pennsylvania.  Participant’s MR imaging data should be transmitted from the field centers to the MRQC within 3 business days from the initial MRI scan date.  Data management and transfer training will involve the following:

1.  DICOM transfer of imaging data from MRI scanner to designated ACRIN workstation.

2.  Patient Re-Identification, including the MESA participant ID and Institution ID at the ACRIN workstation.

3.  Schedule transmission of MRI imaging series from the ACRIN workstation to the MRQC.

For complete DICOM transfer instructions, please refer to TRIAD website address
https://triad.acr.org/downloads.htm 
TRANSFER OF MRI IMAGES
The DICOM data transfer of the participant MRI scans will contain only the MESA participant ID (PID) for identification. All MRI  data files are fully de-identified and will not contain any personal health information prior to the transfer of the imaging data from the field center to the MRQC. Once the images are stored on the ACRIN workstation, the images can be transferred to the MRQC using the ACRIN PC located at each field center.

MRI Transfer Instructions
1. Transfer the MRI images from the MRI scanner to the ACRIN PC workstation.

2. Connect to the ACRIN.TRIAD site server and highlight MRI study.

3. Highlight all the MRI series and select “send” at the top of the toolbar.

4. Enter the MESA Study information in the fields (bold) below:

Select Project-American College of Radiology #6

Select Group-ACRIN Image ARCHIVE

Select Site #_______

Submission type- Research Study
Study ID – MESA
Subject ID- MESA PPT ID
Time point- MESA
Time point description- Exam 6
5. Select the “submit” button. At this point, the study will begin the transfer process.  A “Complete” message will appear once the study has transferred and will = successful transmission.

Additional information can be found on the TRIAD website under Learning Center-Rich Client.
https://triad.acr.org/pdf/ACR%20Triad%20Rich%20Client%20Users%20Guide.pdf
NOTE: The Brain MRI Study should take no more than 5 minutes to transfer. The study will be completely transferred after 100% arrives in the ftp transfer box that will be seen on the workstation as the study is transferring from the field center to the MRQC.  If a problem is encountered, please contact the project manager of the MRQC center.

(Refer to Section 1 for MRQC contact information.)

6. When completed, close out of the ACRIN Dicom transfer on the workstation.
12. Phantom Quality Control Quarterly Scans
Each participating field center will perform the quarterly phantom scans for the evaluation of scanner stability and image distortion using both the FBIRN (BOLD imaging sequence) and ADNI (3D imaging sequences) phantoms.

Phantom Setup and Positioning Accuracy:

1. The phantoms are placed in the volumetric head coil and protocol instructions are provided in the manual.  To ensure consistent measurements, it is recommended to place the phantom within the coil in the same position every time.

ADNI Phantom QC scan: The phantom scan should be performed on a quarterly basis for the MESA study. Please refer to the QC protocol below for positioning and MRI image sequences.
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ADNI Phantom Scanning protocol for MESA 3D image sequences:

1. 3 plane localizer- Assure phantom is positioned correctly in the head coil.
2. 3D MP-RAGE T1 sequence- The MPRAGE T1 phantom sequence will be acquired with the same MR image parameters as the MESA protocol except the slice thickness will be increased to 1.3mm for phantom coverage.

FBIRN Agar Phantom: The 17cm spherical agar-filled phantom will be performed on a quarterly basis to measure scanner stability during the fMRI BOLD MESA scanning sequence.

The phantom scan will consist of 200 separate image volumes captured over roughly a 10 minute interval. 
FBIRN Agar Phantom Scanning protocol for MESA FMRI (BOLD) sequence:

Image parameters:

Scan plane= Axial

32 channel head coil

TR= 2000ms  TE= 30 ms

Matrix= 64x64 FOV= 220 mm
BW= 3126Hz/Px EPI factor= 64  

Base Resolution= 64 Phase Resolution= 100%
NSA= 1  Number of slices= 30  Slice Thickness= 4mm  Distance factor= 25 %
FA= 77 flip and repeat sequence with 10 flip (Note: All other MRI parameters are the same)

[image: image3]
Position the phantom in the head coil as demonstrated below.
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