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1.0 
BACKGROUND, RATIONALE AND GOALS


The purpose of the MESA MRI Reading Center is to perform readings of MRI examinations on participants in the multicenter longitudinal study entitled “Multi-Ethnic Study of Atherosclerosis” (MESA).


MESA is studying measures of cardiovascular disease that relate to progression of subclinical to clinical disease.  The feasibility study will consist of 60 participants and will be conducted from May 2000 through June 1, 2000.  The main study is scheduled to begin in July 2000.  Protocol defined MRI’s will be performed on 6500 participants at the 6 MESA Field Centers.  The MRI cardiovascular parameters will be used to determine which characteristics are related to progression of subclinical to clinical cardiovascular disease.  MRI will be used to identify new techniques of measuring subclinical disease and its relationship to established measures and to establish MRI methods of identifying asymptomatic persons at highest risk for clinical events.

1.1 Objectives


The first objective will be to develop MR protocols for assessment of the heart and aorta.  This will be accomplished by performing and supervising a Feasibility Study on 10 participants receiving MRI studies at each Field Center (approximately 60 examinations).  The pilot study will also be performed to assess data quality and protocol adherence.  MRI exams (as detailed within this protocol) will then be performed on approximately 6500 participants.


Accurate non-invasive assessment of even subtle alteration in the cardiac structure and function is crucial to the characterization of subclinical cardiovascular disease.  MRI provides the capability to assess cardiac structure and function in asymptomatic individuals with little or no risk.
1.2 Goals
The data will provide:

1.

the basis for determining how subclinical disease progresses to clinical disease

2.

the relationship of MRI parameters to existing measures to CVD and the 



predictive value of these measures for progression to clinical events

3.

the refinement of risk stratification algorithms that reliably identify high risk 



persons for targeted interventions in a cost-effective manner

4.

the assessment of risk estimates in subgroups of participants according to ethnic 



background/race.

2.0
MRI EQUIPMENT


The following are the Field Center MR Instruments to be used in the MESA MR study.


1. Wake Forest University

General Electric CV/i
 
1.5T 


2. Columbia University


General Electric LX
 
1.5T


3. Johns Hopkins University

General Electric CV/i

1.5T 


4. University of Minnesota

Siemens Symphony/Sonata 
1.5T


5. Northwestern University

Siemens Sonata
 
1.5T


6. UCLA



Siemens Symphony/GE LX
1.5T 


Any changes in imaging equipment at the Field Centers must receive prior approval from both the MESA Steering Committee and the MR Reading Center.

3.0
MRI FC PERSONNEL

3.1 MESA FC Radiologist


At each of the six field centers there is a designated radiologist who is responsible for the performance of MRI’s at his/her MESA Field Center.  The radiologist should monitor the study closely to insure adherence to MRI imaging protocol, including proper handling of alerts, and maintenance of appropriate quality control of the MESA studies and MRI imaging equipment.  The MESA MRI radiologists should also supervise the technologist and provide all training needed to perform the imaging protocol.


3.2 Qualifications for FC MRI Technologists


Field Center MRI technologists should have appropriate knowledge of cross-sectional anatomy, physiology, and pathologic processes with emphasis on cardiac imaging.  The preferred level of education is completion of a two-year AMA approved program for diagnostic imaging and a minimum of 2 to 3 years MRI experience.  The technologist should have a basic knowledge of MRI and/or knowledge of computer software applications, multi-format cameras, processors, and video recording devices.  


In addition to the above education and MRI experience, the MESA MRI technologist must have a complete understanding of the MRI MESA Imaging Protocol. The Reading Center requires that each Field Center have designated MESA MRI technologists. Due to the complex scanning parameters, the technologist must first complete the MESA MRI training session before he/she is allowed to perform the MESA exams.  Formal MRI Technologist Training sessions will be conducted at the Reading Center before the pilot study.  Each trained technologist must perform a minimum of four exams per month to maintain certification.  


If a trained MESA technologist leaves your institution and it is necessary to train a new technologist to perform the MESA exams, please follow the established guidelines (Attachment 6).  These guidelines will ensure that the methods for training technologists at the Field Center is comparable to the training sessions conducted by the Reading Center. Additionally, the technologist must be familiar with breath-hold segmented k-space pulse sequences, and in vivo blood pressure and heart rate monitoring equipment.  Experience with ECG gating is also necessary.  The MRI technologist should also be trained and competent to recognize a MESA alert (see section 10).  

4. 0
PARTICIPANT PRELIMINARIES



4.1 Contacting the Participant


The initial contact for the MRI study will be the first clinic exam.  During the exam, the interviewer will ask a series of questions to determine whether the participant is eligible for an MRI (See Attachment 1).  Responses that make a participant ineligible for the MRI are marked with an asterisk on the Exclusion Form, and if a participant gives one or more of these responses, he or she is not eligible for an MRI.  The participant will be thanked and the interview ended.


If the participant is eligible for MRI, the interviewer will give a brief explanation of MRI and then invite the participant to enter the MRI study (See Attachment 2 script).  If the participant is willing, the interviewer will then give a thorough explanation of the MRI procedure.  The interviewer will instruct the participant that there are no requirements to abstain from food or drink prior to the MRI scan, but that the participant should avoid wearing jewelry or metal objects such as hairpins that cannot be easily removed before the examination.  In addition, the participant may invite a family member or friend to be present during the exam.  To further increase participation, interviewers may set appointments for the participant to view a demonstration of the equipment and scanning.


Educating the participant regarding the MRI exam should expedite the process for the MR technologist at the time of the study.


After the MRI Exclusion Form (See Attachment 1) has been completed, the Data Manager will scan it into the computer.  This will be E-mailed to the CC each week with the regular weekly data transmission.  If the participant is eligible for the MRI, he/she will be taken to the MR location either later that day or on another date in the near future.


Scheduling--During the pilot study 60 cases must be scanned and sent to the MRI RC.  This requires accrual of 10 participants from each FC.  Potential conflicts in scanning time may arise at the FC, and it is suggested that these exams be evenly spaced from May 1 through June 1,2000.

4.2
Day of MRI Appointment

Note: The MRI centers should allow 20 minutes before the scheduled MRI exam time for participant preparation.  We recommend using the following supplies for optimal EKG results: 


•
Nu-Prep EKG gel


•
Vermed patches


It will be site dependent whether the participant will meet with a MESA FC technician and be escorted to the MRI center.  The MRI completion form (Attachment 3) will be made available to the MRI technologist before the participant arrives for the examination. Instructions describing how to complete the MRI completion form are detailed in the appendices on page 53.


During this time, the MRI technologist will interview the participant and document MRI screening information on the standard MRI screening form used at the MRI Center (site dependent).  The participant should be instructed to remove any metallic objects, including jewelry, dentures, hearing aids, hairpins, etc., and secure all items in the participant’s locker.  While escorting the participant to the changing area, the MRI technologist should explain that the procedure will take approximately 30 minutes and should answer any questions that the participant may have.  

4.3
Participant Preparation and Instructions

Please follow the outline below to expedite participant preparation for the procedure:




1.
While assisting the participant on to the table, explain to them that a soft pad that aids in creating the images will be placed behind the back.  The participant will be placed in the magnet feet first for GE and head first for Siemens.


2.
The technologist should practice “breath-holds” with the participant while preparing for EKG lead placement. All series are performed at resting lung volume (end expiration). The technologist should review the following instructions for breathing:

(
The FC MRI technologist will time that the breath-holds will last up to 20seconds each.  The participant will practice breath holding at resting lung volume.  “Take a deep breath in, and let it out, stop breathing.”




(
The technologist will time breath-hold capability at least two times using a stopwatch to insure the participant can maintain the resting lung volume for 20 seconds.

 


(
Only after the technologist is satisfied that the participant understands the importance of breath-holding for the exam should he/she proceed.


3.
EKG leads will be placed on the chest as outlined in the steps below:

(
Use an anterior lead placement if possible

(
Rub the area where electrodes go with Nu-Prep

(
Apply gel to gauze and rub skin gently

(
      Remove excess gel and apply “Vermed” patches as outlined below (in case of EKG leads).  For a system with 3 EKG leads, begin by omitting the “black” lead position shown in the diagram.
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4.
Place blood pressure cuff on participant's left or right arm




5.
Place the anterior coil on the participant

6. 
Check that you receive a positive R-wave before proceeding.

      

7.
The participant should be told that movement, and/or speaking during the exam 

           


will cause the images to be less than optimal, and if at all possible to refrain 

            


from such activity during the scan.  Please provide hearing protection for the   

            


participant, or headphones with music as available.

5.0
SCANNING OF THE MESA MRI PARTICIPANT


For accurate and reproducible MR studies, there is a strong interdependence between cardiac analysis methods and the method of MR image acquisition.  The RC will therefore require FC personnel to strictly adhere to all facets of a standardized MR image acquisition protocol.


All imaging should be performed with a torso phased array surface coil anteriorly and posteriorly (not a "cardiac" coil), ECG gating, and brachial artery pressure blood pressure monitoring.


5.1 Header Information


Enter the following information into the system.  For purposes of archiving and retrieval, it is imperative that the MESA identification number be placed in the Name Field.  The ID Field will contain the identification information of your site.  Please follow the example below:
Medical Record Number:   Per local field  center requirements.  If the Field Center has not assigned a medical record number, enter the MESA identification number, in both the Medical Record Field and the Name Field.  See Attachment 4a for GE scanners, Attachment 4b for Siemens scanners. 

Name Field:   MESA ID # and MESA Acrostic   Example, if the MESA ID # is 1234567 and the MESA acrostic is WILKLIF, enter the following:

Name:   MESA1234567WILKLIF where there is NO space between the MESA ID and the Acrostic and the Acrostic should be in capital letters.

All other MR fields may be entered according to local Field Center conventions/ policies.

Errors in this step may result in irretrievable loss of MRI data from the study
5.2 MRI Scanning Protocol


The MRI scanning protocol should be followed absolutely.  If the FC needs to revise the protocol due to modifications in equipment or software, the revised protocol must be approved by the RC PI before scanning a MESA participant .  All cardiac images will be obtained at resting lung volume in order to facilitate reproducibility of diaphragmatic cardiac position over multiple separate breath-holds.  Systolic and diastolic brachial blood pressure and heart rate will be recorded by the MRI technologist twice, just before, and just after completion of aortic imaging.  The participant must be in the supine position during these measurements.  

5.3 GENERAL ELECTRIC GATING SETTINGS 


The GE scanner has multiple options for EKG gating.  Please use the following EKG settings:


1.
Advanced EKG gating should be “Off”


2.
Noise Filter “Off”


3.
Adjust EKG leads so that mv> 1.0.

5.4 

GE MRI SCANNING PROTOCOL

General Electric CV/i and LX Scanner

	5.4.1 Series 1 Sagittal Scout
	

	Coil
	Torso Phased Array

	Plane

Pulse sequence
	Sagittal

Fast SPGR

	FOV

TR/TE/FA
	40 cm and 3/4 (40x30)

10/minimum TE/20°

	NEX
	0.75

	BW

Gated

Flow Comp

Sequential
	32kHz

Yes

Yes

Off (gives 1 cardiac phase)

	Trigger Delay

Auto Arrthymia Rejection Window

Thickness

Gap

NVS

Matrix

Phase FOV

Frequency
	minimum

30%

10mm

8mm

32

256 x128

.75

S/I

	Locations:              Scan from R0 to L50, 4 slices in 12 sec.

Instructions:          Auto pre-scan.  Prep to scan.  Scan at end of expiration (resting lung volume).  

                               Verify coil position, that it adequately covers the apex, and superiorly to the aortic 

                               Arch.

	                               Choose the image showing the largest left ventricle (far left image above).

                               If none of the images are optimal, re-scan with altered slice locations only.



	Resulting Images
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	5.4.2 Series 2 Axial Scout
	

	Coil
	Torso Phased Array

	Plane

Pulse sequence
	Axial

Fast SPGR

	FOV

TR/TE/FA
	40 cm and 3/4 (40x30)

10/minimum full/20°

	NEX
	0.75

	BW

Gated

Flow Comp

Sequential
	32kHz

Yes

Yes

Off (gives 1 cardiac phase)

	Trigger Delay

Auto Arrthymia Rejection Window

Thickness

Gap

NVS

Matrix

Frequency
	minimum

30%

10mm

4mm

32

256 x128

R/L


Localizing Image [image: image17.wmf]


Locations:  Prescribe 3 slices 4 sec: estimate 2 cm above the diaphragm, using the image that best shows the left ventricle and the diaphragm.  Prescribe the 3 slices, beginning at a position from 2 cm above the diaphragm; extend slices from inferior to superior.  Place the anterior-posterior center of the prescription line in the center of the left ventricle.

Instructions:  Manual pre-scan.  Prep to scan.  Scan at end expiration (resting lung volume).  Verify that 1 of the resulting images show the left ventricle and a small amount of the mitral valve.  Localizing Image from series 1 is shown below.    
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Resulting Images

	5.4.3 Series 3 Pseudo Vertical Long Axis Scout            
	

	Coil
	Torso Phased Array

	Plane

Pulse sequence
	Oblique

Fast SPGR

	FOV

TR/TE/FA
	40x40

10/minum full TE/20°

	NEX
	1

	BW

Gated

Flow Comp

Sequential
	32kHz

Yes

Yes

Off (gives one cardiac phase)

	Trigger Delay

Auto Arrthymia Rejection Window

Thickness

Gap

NVS

Matrix

Frequency
	minimum

30%

10mm

4mm

32

256 x128

S/I


 Locations:  

Prescribe 1 slices in 5 sec: Choose the image from series 2 that shows the largest view of the left ventricle.  Prescribe 1 slice as follows prescribe along a line that connects the LV apex to the middle of the mitral valve plane.  Place the anterior-posterior center of the prescription line in the center of the left ventricle.

Instructions:  
Manual pre-scan.  Prep to scan.  Scan at end expiration (resting lung volume).  Verify that the resulting image shows a 2-chamber vertical long axis view of the heart.
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            Localizing Image from Series 2


 Resulting Image

	5.4.4 Series 4 Horizontal Long Axis Cine            
	

	Coil
	Torso Phased Array

	Plane

Pulse sequence
	Oblique

Fastcard SPGR

	FOV

TR/TE/FA
	40 cm and 3/4 (40x30)

10/minum full TE/20°

	NEX
	.75

	BW

Gated

Flow Comp

Sequential
	32kHz

Yes

Yes

On

	Trigger Delay

Auto Arrthymia Rejection Window

Number of Phases

Thickness

Gap

NVS

Matrix

Frequency
	minimum

30%

20

8mm

4mm

8

256 x160

S/I


Locations:

Prescribe 1 slices in 12 sec: Prescribe 1 slice as follows: prescribe along a line that connects the apex to the middle of the mitral valve plane.  Place the anterior-posterior center of the prescription line in the center of the left ventricle.

Instructions: 
Manual pre-scan.  Prep to scan.  Scan at end expiration (resting lung volume). Verify that the resulting image shows a 4-chamber horizontal long axis view of the heart.




NOTE:   If the participant cannot tolerate the breath-holds, change the matrix to 256 x 128.  If that is not tolerated, change to 4NEX and do free breathing.  If there is wrap into heart, use 40 cm FOV.




FOV, 1.0 FOV, 256x128
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             Localizing Image





 Resulting Image

	5.4.5 Series 5 Short Axis Cine Images            
	

	Coil
	Torso Phased Array

	Plane

Pulse sequence
	Oblique

FastCard SPGR

	FOV

TR/TE/FA
	36 cm and 3/4 (36x27)*

10/minum full TE/20°

	NEX
	.75

	BW

Gated

Flow Comp

Sequential
	32kHz

Yes

Yes

On

	Trigger Delay

Auto Arrthymia Rejection Window

Number of Phases

Thickness

Gap

NVS

Matrix

Frequency

1 Location before pause
	minimum

30%

20

6mm

4mm

6

256 x160  (see below)

S/I




Locations:  

Identify the FIRST image obtained from series 4.  Identify the mitral valve plane.  Identify the apex.  Beginning at the mitral valve plane, prescribe approximately 10-12 slices that are perpendicular to a line from the middle of the mitral valve to the cardiac apex.  Place the center of the prescription line in the center of the left ventricle.

Instructions: 
Auto pre-scan.  Scan at end expiration (resting lung volume).  Verify that the resulting image shows a round LV shape, indicating a short axis view. 




NOTE:  If the participant cannot tolerate the breath-holds, change the matrix to 256 x 128.  If that is not tolerated, change to 4NEX and do free breathing. 




*If there will be phase wrap into heart, use 40 cm FOV, 1.0 FOV, 256x128.




If there is motion artifact on a slice, do not repeat that slice – unless you repeat all slices.  All images must be in the same series!
Localizing Scan



 


 Resulting Image, one image of 200
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[image: image24.png]



	5.4.6 Series 6 Vertical Long Axis Cine             
	


	Coil
	Torso Phased Array

	Plane

Pulse sequence
	Oblique

Fastcard SPGR

	FOV

TR/TE/FA
	40 cm and 3/4 (40x30)

10/minum full TE/20°

	NEX
	.75

	BW

Gated

Flow Comp

Sequential
	32kHz

Yes

Yes

On

	Trigger Delay

Auto Arrthymia Rejection Window

Number of Phases

Thickness

Gap

Matrix

Frequency
	minimum

30%

20

6mm

4mm

256 x160

S/I


Locations:  

Identify the FIRST slice location image obtained from series 4, the 4 chamber long axis.  Prescribe 1 slice along the long axis extending from the LV apex to the middle of the mitral valve plane.

Instructions:  
Manual pre-scan.  Prep to scan.  Scan at end expiration (resting lung volume).  Evaluate the first set of cine images.  If there is wrap into the left ventricle, hit STOP SCAN.  copy and paste series 5, use 40 cm FOV, 1.0 FOV, 256x128.  Repeat the entire procedure.




NOTE: If the participant cannot tolerate the breath-hold, change the 




matrix to 256 x 128. If breath-hold remains too long, change to 4 NEX, free-breathing.
  Localizing Image




 
Resulting Image
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	5.4.7 Series 7  "Blood Pressure Series" Axial Cine Phase Contrast
	Note: Measure brachial artery blood pressure BEFORE continuing.  Record the results on the MRI Completion Form (Attachment 3)

	Coil
	Torso Phased Array

	Plane

Pulse sequence
	Axial

Fast Cine PC

	FOV

TR/TE/FA
	34 cm and 3/4 

10/min/20° 

	NEX
	2

	BW

Cardiac Gated

Respiratory Triggering

Flow Comp

Sequential
	32kHz

Yes:   NVS = 2

Off

Yes

On

	Trigger Delay

Auto Arrthymia Rejection Window

Number of Phases

Thickness

Gap

NVS

Matrix

FOV

Frequency
	minimum

30%

20

8mm

0 mm

6

256 x 224

.75

R/L


VENC = 150 cm/sec, NO collapsed image, S/I flow encode only, Flow analysis On, phase difference reconstruction.  Use NVS = 2.  If respiratory trigger can be optionally used with any parameters that are found to be successful at your site.  In the pilot study, this failed frequently;  if that is the case, turn off, and repeat once only.
Locations: 

 From Series 1 identify a slice that shows the main pulmonary artery.  Identify the TOP of the main pulmonary artery.  Prescribe one slice at the TOP (superior portion) of the main pulmonary artery. 

Instructions: 

Auto pre-scan.  Scan without breath holding.
Localizing Image
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Resulting Images from Series 7
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[image: image34.wmf]
	5.4.8 Series 8 Oblique Aorta Scout
	

	Coil
	Torso Phased Array

	Plane
	Oblique

	FOV

Pulse Sequence

TR/TE
	36 cm

FSE-XL/90 (fast spin echo)

2-RR/ 42 msec 

	NEX
	1

	BW

Gated

Matrix

Thickness

ETL
	64kHz

Yes

512 x256

6mm

64

	Blood Supression

NEX

Options:
	Yes

1

ZIP 512, blood suppression, gating

sequential


Locations: 

Based on series 7, image 1, prescribe 1 slice based on a line 





angled to be through the middle of the ascending aorta and 




descending aorta (sagittal oblique image, “candy cane view”).

Localizing Image

[image: image35.png]



Resulting Image
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	5.4.9 Series 9 Black Blood  Aorta
	

	Coil
	Torso Phased Array

	Plane

Pulse Sequence
	Oblique

FSE-XL/90 (fast spin echo)

	FOV

TR/TE
	36 cm

2-RR (system set)/ 42 msec

	NEX
	1

	BW

Gated

Matrix

Thickness

ETL
	64kHz

Yes

512x 256

6mm

32

	Blood Supression

NEX

1 Location before Pause

Options
	Yes

1

Yes

blood suppression, EKG gated,sequential


Locations:  
Based on the sagittal oblique (candy cane) image, prescribe 3 slices.




Slice 1: From main pulmonary artery sagittally, to top of the arch.




Slice 2: From main pulmonary artery, at 45(.




Slice 3: From main pulmonary artery, straight axial.

Localizing Image

[image: image37.png]
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Resulting Images

[image: image2.jpg]



Please perform the imaging sequences in the order specified above.  Upon reviewing scans, if extensive artifacts are evident on images, please repeat the sequence once if possible.  Series# 5 must be completed for interpretation purposes.  If for some reason, series 5 is not completed, do not send this study to the MRI Reading Center.  The only image data sent to the RC should be this MESA protocol.  It is also up to the individual Field Center whether they decide to “hard copy” these studies on film.  The MRI Reading Center only requires the study on magnetic or optical storage media.

5.5 

Siemens MRI Scanning Protocol  -  Symphony, Sonata

5.5.1 Series 1 Sagittal Scout: 4 slices in the sagittal plane
Sequence name-
haste_db_48b650  Symphony, Sonata

Variable parameters:


TR


Set equal to R-R interval in msec, for example, "800" msec

[image: image3.png][
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Locations:

Prescribe 4 slices, beginning from the midline, to the left side.

Instructions:
Scan at end expiration (resting lung volume).




Verify that 1 of the resulting images shows the left ventricle.



[image: image39.wmf]QuickTime™ and a
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5.5.2 Series 2 Axial Scout: 3 slices in the axial plane
Sequence name-
haste_db_48b650  Symphony, Sonata

Variable parameters:

TR


Set equal to R-R interval in msec, for example, “800” msec
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Locations:

Prescribe 3 slices, beginning from 2 cm above diaphragm.

Instructions:

Scan at end expiration (resting lung volume).



Identify 1 resulting image that shows the largest left ventricle.
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  Localizing Image
                                                     Resulting Images

5.5.3 Series 3 Pseudo Vertical Long Axis Scout: 1 slice from apex to MV plane
Sequence name-
haste_db_48b650  Symphony, Sonata

Variable parameters:

TR


Set equal to R-R interval in msec, for example, “800” msec
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Locations:
Prescribe 1 slice, connecting a point at the LV APEX and



the MV plane.  Prescribe based on the axial image of series 2




that shows the largest Left Ventricle cavity.

Instructions:
Scan at end expiration (resting lung volume).



The resulting image is a pseudo vertical long axis image.

          Localizing Image



         Resulting Image
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5.5.4  Series 4 Horizontal Long Axis Cine: 1 slice 

Sequence name-
fl2d7_6rb195    
Symphony, Sonata

Variable parameters:

Cardiac gating


See table below
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Locations:

Prescribe 1 slice, connecting a point at the LV APEX and the MV plane, based on series 3 image.

Instructions:

Scan at end expiration (resting lung volume).

                      
The resulting images are horizontal long axis cine. 

If there is wrap into the field of view, cange to 8/8 rect FOV, 10% matrix, 128x256.

GATING

Symphony

Heart Rate

Heart period setting


≤50

900 msec

51-60
750

61-70
640

1-80 560

1-80 500

91-100
450

101-110

410




111-120
380


     Localizing Image



          Resulting Image

[image: image44.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.

[image: image45.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.

[image: image46.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


5.5.5 Series 5 Short Axis Cine: Cover Base to Apex

Imaging Protocol -
6 (slice thickenss) x 4 mm (gap), Shift slice position by 10 mm between slices
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Note:


If patient cannot tolerate breath-hold, 50% matrix, 96x256.




If patient cannot tolerate, use 4 NEX, no breath-holds.




If wrap into heart, use 400 mm FOV, 100% matrix, 128x256.

Localization:
Based on series 3 image #1, prescribe minimum of 10 oblique parallel slices from the base (beginning definitely above the mitral valve plane) to the apex of the heart (the last scan should be prescribed at the most distal edge of the LV apex).  The centerline of the obliquity should be the center of the left ventricle cavity.  The obliquity is chosen so that it is 90° (perpendicular) to the septum.  The resulting images are short axis views.

Localizing Scan

 Resulting Image, one image of 20


[image: image47.wmf]QuickTime™ and a
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GATING
Symphony

Heart Rate
Heart period setting


≤50
900 msec

51-60
750

61-70
640

71-80
560

81-90
500

91-100
450

101-110
410

111-120
380

5.5.6 Series 6 Vertical Long Axis Cine: 1 slice 

Sequence name-
fl2d7_6rb195    Symphony, Sonata

Variable parameters:

Cardiac gating


See table below

Major fixed sequence parameters:

TR
45 msec 

TE
6 msec

Flip  angle
20 degrees

No. Slices
1

Thickness
8

Distance factor
1

Matrix
66%, 126x256 (if breath-hold too long, use 96x256)

FOV
400

Rect FOV
6/8

No. Acq.
1

No. Measures
1
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Locations:

Based on image 1 of Series 4, prescribe a single slice along a line connecting the APEX and middle of the Mitral valve plane.  

Instructions: 
Scan at end expiration (resting lung volume).

GATING
Symphony

Heart Rate
Heart period setting


≤50
900 msec

51-60
750

61-70
640

71-80
560

81-90
500

91-100
450

101-110
410

111-120
380

            Localizing Image
                                                            Resulting Image



5.5.7 Series 7  Axial Phase Contrast Cine: 1 slice (non-breath-hold)
Sequence name-
fl2d7_6rb195    Symphony, Sonata

Variable parameters:

Cardiac gating

See table below

Major fixed sequence parameters:

TR
28 msec (Vision)  28 msec (Sonata)

TE
6.5 msec

Flip  angle
30 degrees

No. Slices
1

Thickness
6

Distance factor
Undefined

Matrix
100%, 160x256

FOV
320

Rect FOV
5/8

No. Acq.
2

No. Measures
1


Locations:

Based on the image in Series 1 that best shows the pulmonary artery, prescribe 1 axial slice, at the TOP of the pulmonary artery.  The resulting slice level should include the right pulmonary artery.

Instructions:

Measure and record brachial artery blood pressure immediately before and after running this pulse sequence.  Record the results on the MRI Completion Form 

GATING
Symphony

Heart Rate
Heart period setting


≤50
900 msec

51-60
750

61-70
640

71-80
560

81-90
500

91-100
450

101-110
410

111-120
380

    Resulting Images from Series 7

        





5.5.8 Series 8 Left Anterior Oblique Aorta: 1 slice 

Sequence name-
tse_db_32b260   Symphony, Sonata

Variable parameters:

TR


See table below (20% less than R-R interval)

Major fixed sequence parameters:


Locations:

Based on image 1 of series 7, prescribe 1 slice through the center of the ascending aorta and the center of the descending aorta.
Instructions:

Perform at end expiratory breath-hold.

GATING
Symphony

Heart Rate
TR


≤50
1020 msec

51-60
850

61-70
640

71-80
560

81-90
500

91-100
450

101-110
410

111-120
380



5.5.9 Series 9 Black Blood Views of Aorta: 3 slices 

Sequence name-
tse_db_32b260   Symphony, Sonata

Variable parameters:

TR


See table below (equal to R-R interval)

Locations:

Based on image 1 of series 7, prescribe 1 slice through the center of the ascending aorta and the center of the descending aorta.
Instructions:
Perform at end expiratory breath-hold.


GATING
Symphony

Heart Rate
TR


≤50
1200 msec

51-60
1000

61-70
850

71-80
750

81-90
666

91-100
600

101-110
545

111-120
500

Localizing Image


Resulting Images


[image: image9.png]




5.6

Siemens MRI Scanning Protocol  -  Vision

5.6.1 Series 1 Sagittal Scout: 4 slices in the sagittal plane
Variable parameters:


TR


Set equal to R-R interval in msec, for example, "800" msec


Locations:

Prescribe 4 slices, beginning from the midline, to the left side.

Instructions:

Scan at end expiration (resting lung volume).




Verify that 1 of the resulting images shows the left ventricle.

5.6.2 Series 2 Axial Scout: 3 slices in the axial plane
Variable parameters:

TR



Set equal to R-R interval in msec, for example, “800” msec


Locations:

 Prescribe 3 slices, beginning from 2 cm above diaphragm.

Instructions:

Scan at end expiration (resting lung volume).



Identify 1 resulting image that shows the largest left ventricle.

Localizing Image
                                                    Resulting Images

5.6.3 Series 3 Pseudo Vertical Long Axis Scout: 1 slice from apex to MV plane
Variable parameters:

TR



Set equal to R-R interval in msec, for example, “800” msec


Locations:
Prescribe 1 slice, connecting a point at the LV APEX and



the MV plane.  Prescribe based on the axial image of series 2




that shows the largest Left Ventricle cavity.

Instructions:
Scan at end expiration (resting lung volume).



The resulting image is a pseudo vertical long axis image.

Localizing Image





 Resulting Image



5.6.4  Series 4 Horizontal Long Axis Cine: 1 slice 

Note: On vision, set phases per table below 

Due to view sharing, 0hases obtained = 2 x value -1



Locations:

Prescribe 1 slice, connecting a point at the LV APEX and the MV plane, based on series 3 image.

Instructions: 
Scan at end expiration (resting lung volume)


The resulting images are horizontal long axis cine.


If wrap into field of view, use 100% matrix, 128x256 and 8/8 FOV.



If participant cannot tolerate breath-hold, use 50% matrix, 96x256.

GATING
Vision

Heart Rate
# of Phases


≤50
17 msec

51-60
14

61-70
10

71-80
9

81-90
8

91-100
7

101-110
6

111-120
6

5.6.5  Series 5 Short Axis Cine: Cover Base to Apex
Imaging Protocol -
  Shift slice position by 10 mm between slices


Note:

If patient cannot tolerate breath-hold, use 50% matrix, 96x256 



If patient cannot tolerate, use 4 NEX, no breath-holds.



If wrap into heart, redo with 400 mm FOV, 8/8, 96x256 matrix.

Locations:
Based on series 3 image #1, prescribe minimum of 10 oblique parallel slices from the base (beginning definitely above the mitral valve plane) to the apex of the heart (the last scan should be prescribed at the most distal edge of the LV apex).  




The centerline of the obliquity should be the center of the left ventricle cavity.  The 


obliquity is chosen so that it is 90° (perpendicular) to the septum.  The resulting images 


are short axis views.

   Localizing Scan

       Resulting Image, one image of 20




     

GATING

Vision

Heart Rate

# of Phases


≤50

17 msec

51-60

14

61-70

10

71-80

9

81-90

8

91-100
7

101-110
6


111-120
6

5.6.6 Series 6 Vertical Long Axis Cine: 1 slice 

Variable parameters:
Number of phases

see table below


If breath-hold too long, use 50% matrix, 96x256

If wrap into FOV, use 50% matrix, 96x256, 400 FOV, 8/8 rect FOV.

Locations:

Based on image 1 of Series 4, prescribe a single slice along a line connecting the APEX and middle of the Mitral valve plane.  

Instructions: 
Scan at end expiration (resting lung volume).

GATING
Vision

Heart Rate
# of Phases


≤50
17 msec

51-60
14

61-70
10

71-80
9

81-90
8

91-100
7

101-110
6

111-120
6

Localizing Image
                                            Resulting Image



5.6.7 Series 7  Axial Phase Contrast Cine: 1 slice (non-breath-hold)
Variable parameters:

Cardiac Gating


See table below


Locations:

Based on the image in Series 1 that best shows the pulmonary artery, prescribe 1 axial slice, at the TOP of the pulmonary artery.  The resulting slice level should include the right pulmonary artery.

Instructions:

Measure and record brachial artery blood pressure immediately before and after running this pulse sequence.  Record the results on the MRI Completion Form (Attachment 3).

GATING
Vision

Heart Rate
# of Phases


≤50
32 phases

51-60
26

61-70
22

71-80
20

81-90
17

91-100
16

101-110
15

111-120
14

    Resulting Images from Series 7

        





5.6.8 Series 8 Left Anterior Oblique Aorta: 1 slice 

Variable parameters:

TR
See table below (25% less than R-R interval)

Locations
Based on image 1 of eries 7, prescribe1 slice through the center of the 



ascending aorta and the center of the descending aorta.

Instructions
Perform at end expiratory breath-hold.

GATING
Vision
Heart Rate
TR


         ≤50
1020 msec

      51-60
850

      61-70
640

      71-80
560

      81-90
500

     91-100
450

   101-110
410

   111-120
380



5.6.9 Series 9 Black Blood Views of Aorta: 3 slices 

Variable parameters:

TR


Set equal to R-R interval  (heart period)
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Locations:

Based on image 1 of series 7, prescribe 1 slice through the center of the ascending aorta and the center of the descending aorta.
Instructions:
Perform at end expiratory breath-hold.

Heart Rate
TR


≤50
1200 msec

51-60
1000

61-70
850

71-80
750

81-90
666

91-100
600

101-110
545

111-120
500

Localizing Image


Resulting Images
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Please perform the imaging sequences in the order specified above.  Upon reviewing scans, if extensive artifacts are evident on images, please repeat the sequence once if possible.  Series# 5 must be completed for interpretation purposes.  If for some reason, series 5 is not completed, do not send this study to the MRI Reading Center.  The only image data sent to the RC should be this MESA protocol.  It is also up to the individual Field Center whether they decide to “hard copy” these studies on film.  The MRI Reading Center only requires the study on magnetic or optical storage media.

6.0 SCAN LOCALIZATION AND CAROTID MRI IMAGING PROTOCOL YEAR 7/02 - 1/04

	Series
	1 localizer
	2 MOTSA
	3 Fast SE
	4 Axial T1
	5 MOTSA

	Type
	SE
	3dTOF

SPGR
	FSE
	SE T1
	3dTOF SPGR

	Coil
	CTLMID
	CTLMID
	CTLMID
	CTLMID
	CTLMID

	Plane
	sag
	Axial
	Axial
	Axial
	Axial

	FOV
	24
	13x9
	13x9
	13x9
	13x9

	NEX
	1
	1
	2
	2
	2

	TR
	400
	34
	4R-R
	525
	34

	TE
	Min
	Min
	18/90
	Min
	Min

	Theta
	90
	25
	90
	90
	25

	Thick
	4
	1.5
	3
	3
	2

	Gap
	1
	0
	0
	0
	0

	Matrix
	256x160
	256x160
	256x256
	512x256
	256x256

	BW
	16
	32
	32
	32
	32

	
	none
	.75 FOV, flow comp

venous sat
	Fat sat, sat s/I

Peripheral gate

512 zip

.75 fov
	Fat sat. S/I saturation

.75 fov
	Superior sat

0.75 fov

	other
	
	
	
	
	

	Time
	1:10
	2:13
	6:43
	6:43
	8:12


7.0 DATA TRANSMISSION OF MRI STUDIES


Field Centers will be required to maintain a copy of all MRI studies.  At the completion of the MRI exam, the MESA MRI technician will scan the MRI completion form into the coordinating center database.  The scanned information from the completion form will generate an output file that the Field Center coordinators will transmit to the Reading Center on the same day that the exams are transmitted.  The completion forms are necessary for the data manager to verify that the correct numbers of series and images have been received for each exam.  A list of studies received at the Reading Center will be sent to the Coordinating Center and designated Field Center personnel after verification that the data was received.  The organizational flow of forms and documents will be determined by the Field Center Principal Investigator.  

Fax the form to:

Linda Wilkins

(410) 614-3896

Linda Wilkins: 

Fax (410) 614-3896      E-Mail   lwilkins@jhmi.edu

7.1 Procedure for Transmission of Data via the Network

Field Centers are required to contact the Reading Center Network Manager to set-up the network connection between the Field Center and Reading Center.  The designated contact is listed below.

Douglas Ricci 

410-614-5362 phone

410-955-0059 fax

dricci@jhmi.edu

Field Centers sending data via the network may experience difficulties during peak times of use.  The Field Center network manager, Principal Investigator, and Reading Center Principal Investigator should determine when the site will transmit the data to the Reading Center to prevent network overload.  At the end of each week, the Field Center should fax the weekly log sheet of studies transmitted to the Reading Center.

Fax the form to:

Linda Wilkins

(410) 614-3896

7.2 Procedure for Network Failure  

Field Centers that experience network failure and that are unable to transmit studies should contact Linda Wilkins for instructions on archiving the studies on media the Reading Center can accept.  If it is necessary to mail a study, please do not send the original back up, send a copy.  The Reading Center will return the media to the Field Center for reuse after the studies have been retrieved.

Please archive studies in the following order.

I.
Year 2000 - 2002



II.
Year 7/02 - 1/04
1.
Archive on appropriate 



1.
Archive on appropriate

storage media series 1.




storage media series 1. 

2.
Archive Series 2 




2.
Archive Series 2

3.
Archive Series 3




3.
Archive Series 3

4.
Archive Series 4




4.
Archive Series 4

5.
Archive Series 5




5.
Archive Series 5

6.
Archive Series 6

7.
Archive Series 7

8.
Archive Series 8

9.
Archive Series 9

If your Field Center chooses to perform additional sequences, please do not include this data for interpretation. 

Mail Disks/Tapes to:

Linda Wilkins, R.T.

Johns Hopkins Hospital

Dept. of Neuroradiology

Nelson B-100

600 N. Wolfe Street

Baltimore, MD 21287

(410) 955-8216

     8.0 
QUALITY CONTROL - EQUIPMENT AND STUDIES



Image Quality Control – Before a MESA participant leaves the FC MRI Unit, the MRI technologist should review all scans.  A check to see that the protocol is complete and the scans are technically optimal should be done.  If a series needs to be repeated, it should be done at this time to avoid bringing the participant back.



Equipment - A formal evaluation of the physical performance parameters of each machine will be conducted at regular intervals by the FC using standard manufacturer-recommended evaluation methods.  Each FC will have MR calibration phantoms.  The phantoms will be used daily to ensure consistency in performance between scanners as well as consistency over time.  The Reading Center recommends using the quality control guidelines established by the American College of Radiology for MRI accreditation.

The ACR recommends the following quality control tests be performed when appropriate:

1) Measurement of central frequency (at least daily)

2) Measurement of system signal-to-noise  ratio on a standard head or boy coil (daily)

3) Assessment of image quality and image artifacts (at least daily)

4) Processor sensitometric testing (weekly)

The following quality control tests shall be performed and documented at least semi-annually and after any major upgrade or major change in equipment:

1) Review of daily quality control testing records

2) Measurement of image quality uniformity

3) Measurement of spatial linearity

4) Measurement of high contrast spatial resolution

5) Measurement of slice thickness, location, and separation

The FC is required to maintain documentation of all quality control testing.  The daily log will be made available to the MESA Field Center Principal Investigator upon request.

8.1 Semi-annual QC Phantom Scanning Protocol


Semi-annually the MRI centers are required to send QC phantom scans using the ACR guidelines above to the Reading Center for evaluation.   An optical disk or other digital storage media agreed upon by the MRI RC containing these phantom scans is to be sent to the MR Reading Center according to the following schedule:



Prior to Pilot Study
April 1, 2000





October 1, 2000





April 1, 2001







October 1, 2001

Please label these tapes/disks with the following information: QC Phantom, Field Center Name, and date of QC.



Mail Magnetic Tapes to:




Linda Wilkins, R.T.




Johns Hopkins Hospital




Dept. of Neuroradiology




Nelson B-100




600 N. Wolfe Street




Baltimore, MD 21287




(410) 955-8216

8.2 MRI EXAMINATION QC

8.2.1 Initial Eligibility of Exam



The Reading Center data manager will determine initial eligibility of an MRI study 




by verifying the exam was completed according to the MRI form; that the 





appropriate series were performed; and studies were received

8.2.2.  Image QC



After the images are archived, the non-physician readers will perform Quality Control 




measures to determine if the scanning protocol is correct.

8.2.3 Reasons for Ineligibility of an MRI Study 




•
Respiratory Motion



•
Incorrect Header



•
Read Error



•
Incomplete Study



•
Other

8.2.4 RC PI QC




Studies that are found minimally adequate by the non-physician readers will be 






reviewed by the physician readers.  Final eligibility will then be determined by the 




RC PI.


9.0 
FC PERFORMANCE REPORTS

At the start of the pilot study, the MR RC PI will site visit each of the 6 Field Centers.  The purpose of the site visit will be to meet MESA personnel and to observe the scanning of a MESA participant and insure adequate comprehension and performance of designated protocols.


The Coordinating Center will send a monthly report to each Field Center and to the MR 

Reading Center which will include the following information: 



•
The number of studies sent to the MR Reading Center



•
Number of studies acceptable for interpretation




•
Number of studies rejected for either protocol noncompliance or found to be technically suboptimal. 


•

If a Field Center is found to have more than 10% of its studies unacceptable for interpretation, a report documenting reasons for deficiencies will be requested. The FC will be reviewed again in two weeks by the MR RC to insure that corrective measures have been taken.

10.0 
ALERTS



10.1 Background and Rationale


Subjects with certain MR scan abnormalities may require further medical attention.  MESA does not assume responsibility for diagnosis and management of its participants.  MESA has assumed an obligation to refer special cases to their local source of medical care.  Immediate risk identification will be performed initially at the FC for evidence of alert criteria such as abnormal cardiac indices, masses, adenopathy, and pericardial effusion.  Alerts will be noted on the MRI Completion Form (Attachment 3).  The RC PI or designate will review the scan for indicated alert criteria.  The information will be documented on the MESA Scan Coding Form. 


10.2 Alerts Triggered at the Field Center
10.2.1 Technologist



The MR technologist will immediately alert the local radiologist of 



any potentially clinically significant abnormality at the time the MESA 



participant is being imaged.

10.2.2 FC MRI Physician  





If the local radiologist determines that the MR abnormality 




      constitutes an alert (immediate or urgent referral), the:




1)
The local radiologist will instruct the technologist to make a 





film copy of the MR scan.  The Field Center will determine where 





to store these film copies.




2)
The local radiologist will telephone the Field Center coordinator, 





who will contact the participant’s physician.




3)
Arrangements for further medical evaluation will be made 





through discussions involving the participant, referring 





physician, Field Center Coordinator and the Field Center 





radiologist.




4)
Alert will be noted on MRI Scan Coding Form Sent to Reading 





Center.


10.3 Alert Status Categories 




The MR Reading Center physician will record the participant’s alert 




status in the MR results data file at the time of image interpretation.




0 = Normal




2 = Abnormal

3 = Urgent referral 

10.3.1 
Normal

a.) No clinically significant findings

10.3.2
Abnormal




Requires follow-up within one week




a.) 
Abnormality which may require medical evaluation as deemed by the participant's physician.


b.) Findlings which either (1) require further medical evaluaiton, or (2) the participant 

should be made aware of the findings so they may discusss these findings with a physician.

10.3.3
Urgent Referral




Requires direct referral to a hospital or clinic
a.) Abnormality which requires immediate medical evaluation, typically within one to 

several days following the MRI examinaiton.l




b.) Phone call and written report to the Field Center PI or designee 




c.) If the alert had previously been handled at the 




Field Center (see below), then no further action is 




necessary.




d.) If the alert had not been triggered at the Field 




Center the Coordinator will contact the MESA 




participant and the referring physician.  




Arrangements for further medical 




evaluation will be made through discussions 




involving the MESA participant, referring physician, 




Field Center coordinator and the Reading Center 




radiologist.  The Coordinating Center requires the Field Center




requires direct referral to a hospital or clinic.


10.4 READING CENTER RESULTS CATEGORIES

10.4.1  
No Participant Referral Indicated / Normal






1.  No clinically significant findings






2.  Cardiac function parameters:  ≤2 measures beyond 2 standard 






deviations of normal

10.4.2  
Abnormal 






1.  Cardiac function parameters:  >2 measures beyond 2 standard 








     deviations of normal






2.  Ascending aortic size ≥ 4.5 cm – 4.9cm






3.  Pericardial effusion > 4 mm








4.  Pleural effusion > 1 cm






5.  Possible mass or tumor






6.  Any other abnormality deemed by the RC PI as abnormal.

10.4.3  
Urgent Participant Referral



      


1.  Ascending aortic size ≥ or = 5 cm


      


2.  Aortic dissection


      


3.  Definite mass or tumor


     


4.  Cardiac or pulmonary thrombus


     

 
5.  Any other abnormality deemed by the RC PI as immediate


10.5 READING CENTER RESULTS PROTOCOL

10.5.1 
Communication with Field Center by RC





1.  The MR Reading Center will send the participant's MR results data








file to the Coordinating Center by electronic mail.  

2. The participants MRI result values derived from the MASS analysis program will be compared to the expected index ranges for gender and indexed values by body surface area to determine the type of letter he/she will receive.  There will be two categories of results letters that a participant could receive.  

a) Normal for Age

b) Possible Finding




3.  The Coordinating Center will in turn send the MR results letter to

 
the respective Field Center by electronic mail.

10.5.2
Communication with Coordinating Center



The referral system is detailed below.  Modifications may be made by 



individual Field Centers subject to approval by the Reading Center and 



the Coordinating Center.




1.  The Field Center Coordinator will review each MESA participant’s 






referral status when the MR results letters are received from the 






Coordinating Center.





2.  Likewise, the Field Center Coordinator will receive and review any 






MR results data files sent as alerts from the Reading Center.

10.5.3  
Field Center Reporting of Results





1.  Reporting of results may be made to the MESA participant,






referring physician or both in the form of a letter or telephone contact. The Field Center Coordinator will make this determination, and if necessary, will consult with the Field Center Principal Investigator and Field Center radiologist.

11.0. 
CRITERIA FOR PILOT STUDY


We will oversee and evaluate a pilot series of 10 MRI studies at each Field Center during the protocol development period (May 1, 2000- May 20, 2000) to assess protocol adherence and data quality.  This will result in a total of 60 MR examinations, 10 for each FC.  The Pilot Study protocol is as follows:

There will be two readers at the MRI RC.  Each reader will read half, or 30, of the pilot studies. Each set of 30 cases will then be re-read by each reader, with cases presented in a randomized fashion to the reader.  Intra-observer variation will be assessed by computing the statistical variation (variance, S.D.), by the kappa statistic as appropriate, and by comparison to literature values.  Inter-observer variation will be determined by having each reader read all of the other reader's first reading.  This will be a total of 180 images processed and read during the pilot test.  Data will be communicated to the Coordinating Center for analysis.  Additionally, a time log for each reader will be kept to determine the average reading time per case.  This will allow the RC to appropriately assess work/budget/equipment requirements for the full Baseline study, and for the repeat MRI study in Year 7-8, based on the near-final protocol.  Results will be communicated to the Coordinating Center.

The RC will collaborate with the Coordinating Center in the analysis of pilot data, reporting

results to the Steering Committee and designing and implementing necessary corrective actions.

12.0 ATTACHMENTS

Attachment 1 MRI Exclusion Form
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Attachment 2 MRI Script

(THIS SCRIPT IS OPTIONAL AND CAN BE USED IF DEEMED NECESSARY)

TO BE READ FOLLOWING ADMINISTRATION OF THE MRI EXCLUSION QUESTIONNAIRE VERIFYING THAT THE PARTICIPANT QUALIFIES FOR RECEIVING AN MRI)

Interviewer:
The MRI is a painless, non-invasive tool used to measure various medical conditions that are difficult to pick up with other testing methods.  It takes detailed pictures of your heart that no other diagnostic tool can take.  Cardiac MRI is capable of detecting subtle changes in the heart that may indicate existing disease or predict undetected disease by other clinical evaluation methods.  The purpose of MESA is to determine what factors cause heart disease to occur.   The MRI would give us excellent information concerning heart disease risk factors in a multi-ethnic population.  It is an especially sensitive, easily administered test that can be performed within one half hour with no special preparation.  The MRI technologist will practice breathing instructions with you prior to the exam and you will be asked to hold your breath several times during the exam.  

Participant:
Before I say yes to this test I need more information.

Interviewer:
Certainly.  Sometimes changes occur in our bodies without our being 






aware of them.  We will use the MESA MRI’s to determine which 






changes in the cardiac structure are related to heart disease.  It is one 






of the best tests available today that provides important information 






about the heart.  It allows us to see changes in the heart that may 





have occurred with the absence of your having noticed any 



symptoms.

Interviewer:
(Continue only if needed.)  MRI has no known risks, and it is 






completely painless.  It does not use x-rays, and no dye is injected.  






The MR imaging machine uses a strong magnet, so if you have a 






pacemaker, or any electronic implants, or metallic objects in your 






body such as joint pins, metal clips from past surgery, metal 






fragments or shrapnel, or are pregnant this could interfere with the 





procedure.  No preparation is needed.  A technologist will ask you to 






remove any metallic objects such as hearing aids, hairpins, watches, 






jewelry and clothes with zippers or metal (as in some bras).




Although the examination is painless, it may be noisy.  (Site 






Dependent) Our MRI site has earphones to listen to music.  The  






technologist will connect ECG (heart) electrodes to your chest, just 






like during a normal ECG.  They will then help you lie down on a 






comfortable padded table that slides into a large chamber with 






openings at both ends.  A speaker and microphone allow you to hear 




and speak with a technologist during the examination if you have any 





questions and that’s all there is to it.  All you need to do is lie still and 




relax. The machine does all the work.  You will have to hold your 




breath when instructed.   While you will not feel anything, you can 




expect to hear the normal vibration from the built-in radio 




transmitters and receivers.  The test usually lasts about 30 minutes.  




At the end of the examination you can collect your belongings and 




resume your normal activities.




The test is important, because you will be contributing valuable 







information to help doctors learn more about what causes heart 






disease and how to prevent it.  Also, it offers you the opportunity to 






obtain additional information about your health.




We could schedule an appointment for you on_____________or 







sometime that week if that would be convenient.

MRI Completion Form Instructions

Instructions for Completing the MRI Completion Form

Please write clearly and do not put additional information on the form in unspecified locations.

The top portion of the completion form which included the mesa ID#, acrostic, age, date of birth, height, gender, race, and weight will be filled out by the clinic coordinator or designated field center personnel.

Numbers 1 through 7 will be completed by the MRI technologist.
1) 
Was MRI Completed: Answer accordingly.

2) 
Type of Scanner: Answer accordingly.

3) 
Image Numbers to Transmit:  Indicate the range of image numbers 


for each series.  For example, if series number 2 image numbers are 2 through 4, write 2-4 in this space.

Required Series Description:  Fill in the series number that applies to the

appropriate series name.  For example, if you must repeat the first series, the Sagittal Localizer it will become series 2 instead of series 1.

      

Number of Images:  Fill in the total number of images for that series.  For 

Example, if series 1 has 4 images, enter 4 into the space.

a).  Brachial Artery Blood Pressure: Before series 7, record a blood pressure.

b) Brachial Artery Blood Pressure: After series 7, record a blood 

pressure.

4)
Ending Heart Rate:  At the end of the exam, enter the ending heart rate.

5)
Exam #:  GE sites only.

6)
Emergent Alert Conditions Noted:  Fill in type of alert.  Contact your designated Field Center physician.  Document who was notified and the date notified.

7)
MRI Tech ID#:  Enter your MESA technologist ID #


The Reviewer ID and Data Entry ID will be completed by the MESA Technician.
Attachment 3 MRI Completion Form 
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pulss:aequence. . (If all series were:completed in
© YES » Date: order, enter 12 3.4 88 789.) il
O ATTEMPTED — Date:
/ / Options:

1-Series 1:  Sagittal Localizing Scan
2 - Series 2:  Axial Gated Localizing Scan

O INESRRECE 3-Series 3:  Pseudo Vertical Long Axis

‘ 4 - Series 4. 4 Chamber View
Reason: O Claustrophobia 5-Series 5:  Short Axis of the Left Atrium
O Other: 6 - Series 8:  Vertical Long Axis

7 - Series 7.  Axial Aorta (flow)
8 - Series 8:  Oblique Aorta
9 - Series 9:  Oblique Aorta

Was exam sent to MRI ‘Reading Center? 10 - Other, explain:
OYES O NO 3 a. Brachial artery bigod pressure immediately
O NOT ATTEMPTED before Series 7:
Reason: O No show /
O Rescheduled for: b. Brachial-arery bleod pressure Immediataly
/ ) after Series 7: '
— /
O Refused to sign informed consent
O Refused, other: 4 Were any-of the following emergent alert:conditjons
noted? £ P : '
O Ascending aortic size >4.5 cm
om O Pericardial effusion > 4 mm
O Ineligible O Pleural effusion >1 cm
O Physically unable O Cardiac mass
O Other: O Lung mass
O Mediastinal mass
K ) O Aortic dissection
O Thrombus, pulmonary or cardiac
) O Other—+»
I‘'OR MESA FIELD CENTER USE ONLY
Who was hotifled?
MRI ‘l'echnician 1):

k Date: / /
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Attachment 4a  GE Header Information

 
IMPORTANT, ALWAYS ENTER THE INFORMATION AS FOLLOWS

DO NOT USE SPACES, SLASHES, DASHES, ETC. IN THE NAME FIELD

Accession 

Number


Patient ID




Patient Name


Birth Date

Age



Sex


Weight

Enter
   Lb               Enter
    Kg                            


Rad







Refer


Operator
                     Status





Exam 




Description




History

REMINDER:

Participant is placed into the magnet "FEET FIRST"
Attachment 4b Siemens Header Information


IMPORTANT, ALWAYS ENTER THE INFORMATION AS FOLLOWS

DO NOT USE SPACES, SLASHES, DASHES, ETC.  IN THE NAME FIELD


Patient Name:        MESA1234567WILKLIF
 (No Spaces)
        
          Patient Sex:



      ◊           ◊             

(MESA ID Acrostic in Upper Case)









Given Name:

Do Not Enter


Middle Name:
 
Do Not Enter


Patient Position 1:

Name Prefix:

Do Not Enter


Name Suffix:

Do Not Enter



              Patient Position 2:

Patient Number: If your site requires an ID other than the MESA ID, 

                           enter your site information


Date of Birth: 

Enter

Weight [lbs.]:

Enter


Study description:
MESA


Accession number:
Site Specific




   View Direction:




Referring Physician:
Do Not Enter


Admitting Diagnosis:
Do Not Enter


Reading Physician:
Your FC MESA Physician


     Image Sorting:



Body part examined:
Heart


Performing Physicians' Name:
Your FC MESA Physician


Operator:
Enter Your MESA Tech ID Number

Comment:
Do Not Enter

REMINDER:
Participant is placed into the magnet "HEAD FIRST"

Attachment 5 MRI Image Transmission Log
Fax To:
Linda Wilkins



Fax: 

410)-614-3896

MESA DIGITAL IMAGE TRANSMISSION LOG
Date Studies Transmitted To RC_______________Date Studies Received_________________
	PARTICIPANT ID# & ACROSTIC
	DATE OF TRANSMISSION
	DATE 

RECEIVED
	EXAM #
	ARCHIVED
	COMMENTS

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


MESA STUDY COORDINATOR TO COPY THIS LOG AND RETAIN AT FC AND SEND

ORIGINAL TO MR RC.

Attachment 6 Procedure for FC Technologist Training 

PROCEDURE FOR TECHNOLOGIST TRAINING AT THE FIELD CENTERS
If a trained MESA technologist leaves your institution and it is necessary to train a new technologist to perform the MESA exams, we have established guidelines.  These guidelines will ensure that the methods for training technologists at the Field Center is comparable to the training sessions conducted by the Reading Center.  Please provide handouts of the lectures to the technologist to use during the presentations.   

Before a technologist may perform MESA MRI examinations, the following requirements must be met:

1) 
The technologist meets the requirements as outlined in the Field Center Manual of Operations.



Completion of a two-year AMA approved program and two to three years MRI experience.

2) The Field Center MR Physician or Principal Investigator must review the purpose of the MESA study 


with the technologist and give a brief description of the study design.  

3) The Field Center Radiologist or Principal Investigator is responsible for reviewing materials from the training sessions with the technologist to include the MESA MRI cardiac anatomy lecture cardiac-gating lecture, and physics lecture, GE or Siemens MESA protocol, and MESA protocol review

4) 
The Field Center Radiologist or Principal Investigator is responsible for reviewing the Field Center 


Manual of Operations with the technologist.

5)
The Field Center Radiologist or Principal Investigator is responsible for reviewing the procedure for "Alerts" with the technologist.

6)
The technologist must complete the practical scanning session while the Field Center MR Physician observes.  Each item listed on the "Instructor's Check List" must be completed for each exam performed.

7) In a supervised atmosphere, the technologist completed the written examination.

8)
Non-certified technologists in the process of completing their certification must do so within two months and must complete 20 exams within that time frame.

Only after the Field Center Radiologist or Principal Investigator has documented that the above guidelines have been met may the technologist begin to scan MESA participants.  The Field Center must provide a list of MRI technologist trainee names and ID numbers to the Reading Center before sending the MRI exams. Please indicate on the MRI Completion Form that a technologist in training performed the exams and then list their ID number and the MESA technologist who supervised the trainee.  The Reading Center Principal investigator will review the 20 required exams performed by the technologist for technical adequacy and adherence to the protocol.  Only after the completion of 20 adequate scans, and as determined by the Reading Center Principal Investigator's review, will the technologist be considered certified and able to continue performing MESA MRI exams.


MAINTAINING TECHNOLOGIST CERTIFICATION

1)
To retain MRI technologist certification the technologist must complete a minimum of five MESA cardiac MR exams per month.

Field Center MRI Technologist Training
Field Center: _____________________________________________________________

Technologist: ____________________________________________________________

A check indicates yes to the questions below:

1) The technologist meets the requirements as specified in the Field Center Manual of Operations: ____
�

   Completion of a two-year AMA approved program and two to three years MRI experience

2) Reviewed the overall MESA Protocol and Study Design: ___________________________________ 
�

3) Reviewed the MESA MRI protocol Lecture: _____________________________________________ 
�

4) Presented the Cardiac Anatomy Lecture: ________________________________________________
�
5) Presented the Cardiac Gating Lecture: __________________________________________________
�
6) Presented the Physics Lecture: ________________________________________________________
�
7) Reviewed the Field Center Manual of Operations:  ________________________________________
�
8) Reviewed the procedure for Alerts:  ____________________________________________________
�

9) The technologist completed the written examination under direct supervision____________________
�

10) The technologist completed an examination under my direction and demonstrated all items listed on the "Instructor's Check List":  _____________________________________________________________
�

Field Center MR Physician or Principal Investigator 
Signature: __________________________

Date: ______________________________

MESA training session:  Instructor Checklist

Technologist name:_______________________
Site  ____________

1.  Was the MESA MR properly explained to the participant?

____
30 min
(comments)
________________________________

____
ECG leads will be placed
________________________________

____
pads (coils) will be placed on the chest
________________________________

____
blood pressure will be measured during the test    ____________________________

2.  Was breath-holding practiced?

____
?done at resting lung volume
________________________________

____
20 sec breath-hold done 2 times
________________________________

3.  Was the patient set-up properly?

____
proper lead positioning
________________________________

____
blood pressure cuff placed
________________________________

____
good coil position
________________________________

____
headphones used?
________________________________

4.  Was the protocol done properly?

____
auto pre scan used properly?
________________________________

____
gating:  advanced gating turned off, noise turned off, voltage checked


____________________________________________________________________

____
short axis images properly localized?
________________________________

____
vertical long axis images properly localized?
   _______________________________

____
phase contrast localized?
________________________________

____
double IR localized?
________________________________

____
blood pressure properly measured
________________________________

____
MESA form filled out properly?
________________________________

Comments

Instructor initials:
________

Date:
________

Example Participant / Physician Letters

April 26, 2001







####### 

xxxx xxxx
address
Dear Ms. xxxx:

Thank you again for your participation in the Multi-Ethnic Study of Atherosclerosis (MESA). We appreciate your efforts to help improve our understanding of heart disease and how to prevent it. The purpose of this letter is to provide you with the results from scans you underwent as part of your examination in MESA.

· The CT scan of the heart (done on 07/27/2000) showed that you have a total coronary artery calcium score of 53.28.  The coronary arteries are the vessels that supply blood to the heart.  The calcium score indicates the amount of calcium found in the walls of these arteries.  Your calcium score indicates that you have some hardening of these arteries.  For your age, you have an average amount amount of calcium in your arteries.  Everyone, whether he or she has a zero, low or high calcium score, should strive to lead a heart-healthy lifestyle and control any heart-related risk factors that they have (for example, high cholesterol, high blood pressure, and cigarette smoking, among others).
· The MRI study of the heart and blood vessels (done on 08/14/2000) showed that your heart structure and function and your aorta were normal for your age.
· The ultrasound study (done on 8/14/2000) of the carotid arteries (the large blood vessels in your neck) showed significant (Doppler flow velocity > 120 and < 250 cm/sec) narrowing (50% or more) in the right side and suggests the need for further evaluation and possible treatment.
Please note that the above studies were performed as part of a research study and were done to understand how they may be related to heart disease.  They may not be the same as tests done as part of a patient’s medical care.  Nonetheless, we recommend that you discuss any abnormal findings with your doctor.  If you requested it, a copy of the results was sent to your doctor.  Otherwise, you may wish to take this letter to your doctor.

Once again, we greatly appreciate your continued participation in MESA and look forward to seeing you at the next examination. If you have any questions, please call Carmen Isasi at (212) 305-4895.

Sincerely,

Steven Shea, MD, MS
Principal Investigator
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Enter





Do Not Enter





Enter 





MESA3456789wilklif (No Spaces)
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