MESA Exam 1 Data Set Variable Guide

Cardiac MRI


	Data Set Name :
	MESAe1CardiacMRI_20140702

	Contact Person :
	David Vu

	Contact Information :
	voodoo@u.washington.edu


	Variable
Order
	Variable
Name
	Variable Description
	Value Labels

	1
	idno
	PARTICIPANT ID NUMBER
	

	2
	age1c
	AGE
	

	3
	gender1
	GENDER
	0: Female
1: Male

	4
	race1c
	RACE
	1: White, Caucasian
2: Chinese American
3: Black, African-American
4: Hispanic

	5
	site1
	SITE
	3: WFU
4: COL
5: JHU
6: UMN
7: NWU
8: UCLA

	6
	olvedm1
	LV END-DIASTOLIC MASS (g) USING FGRE MRI PULSE SEQUENCE
	

	7
	olvesm1
	LV END-SYSTOLIC MASS (g) USING FGRE MRI PULSE SEQUENCE
	

	8
	olvedv1
	LV END-DIASTOLIC VOLUME (mL) USING FGRE MRI PULSE SEQUENCE
	

	9
	olvesv1
	LV END-SYSTOLIC VOLUME (mL) USING FGRE MRI PULSE SEQUENCE
	

	10
	olvef1
	LV EJECTION FRACTION (%) USING FGRE MRI PULSE SEQUENCE
	

	11
	olvsv1
	LV STROKE VOLUME (mL) USING FGRE MRI PULSE SEQUENCE
	

	12
	orid1
	MRI READER ID
	

	13
	odapa1
	APICAL SLICE: SEGMENT A, END-DIASTOLE (mm)
	

	14
	odapb1
	APICAL SLICE: SEGMENT B, END-DIASTOLE (mm)
	

	15
	odapc1
	APICAL SLICE: SEGMENT C, END-DIASTOLE (mm)
	

	16
	odapd1
	APICAL SLICE: SEGMENT D, END-DIASTOLE (mm)
	

	17
	odape1
	APICAL SLICE: SEGMENT E, END-DIASTOLE (mm)
	

	18
	odapf1
	APICAL SLICE: SEGMENT F, END-DIASTOLE (mm)
	

	19
	odmda1
	MID SLICE: SEGMENT A, END-DIASTOLE (mm)
	

	20
	odmdb1
	MID SLICE: SEGMENT B, END-DIASTOLE (mm)
	

	21
	odmdc1
	MID SLICE: SEGMENT C, END-DIASTOLE (mm)
	

	22
	odmdd1
	MID SLICE: SEGMENT D, END-DIASTOLE (mm)
	

	23
	odmde1
	MID SLICE: SEGMENT E, END-DIASTOLE (mm)
	

	24
	odmdf1
	MID SLICE: SEGMENT F, END-DIASTOLE (mm)
	

	25
	odbsa1
	BASAL SLICE: SEGMENT A, END-DIASTOLE (mm)
	

	26
	odbsb1
	BASAL SLICE: SEGMENT B, END-DIASTOLE (mm)
	

	27
	odbsc1
	BASAL SLICE: SEGMENT C, END-DIASTOLE (mm)
	

	28
	odbsd1
	BASAL SLICE: SEGMENT D, END-DIASTOLE (mm)
	

	29
	odbse1
	BASAL SLICE: SEGMENT E, END-DIASTOLE (mm)
	

	30
	odbsf1
	BASAL SLICE: SEGMENT F, END-DIASTOLE (mm)
	

	31
	osapa1
	APICAL SLICE: SEGMENT A, END-SYSTOLE (mm)
	

	32
	osapb1
	APICAL SLICE: SEGMENT B, END-SYSTOLE (mm)
	

	33
	osapc1
	APICAL SLICE: SEGMENT C, END-SYSTOLE (mm)
	

	34
	osapd1
	APICAL SLICE: SEGMENT D, END-SYSTOLE (mm)
	

	35
	osape1
	APICAL SLICE: SEGMENT E, END-SYSTOLE (mm)
	

	36
	osapf1
	APICAL SLICE: SEGMENT F, END-SYSTOLE (mm)
	

	37
	osmda1
	MID SLICE: SEGMENT A, END-SYSTOLE (mm)
	

	38
	osmdb1
	MID SLICE: SEGMENT B, END-SYSTOLE (mm)
	

	39
	osmdc1
	MID SLICE: SEGMENT C, END-SYSTOLE (mm)
	

	40
	osmdd1
	MID SLICE: SEGMENT D, END-SYSTOLE (mm)
	

	41
	osmde1
	MID SLICE: SEGMENT E, END-SYSTOLE (mm)
	

	42
	osmdf1
	MID SLICE: SEGMENT F, END-SYSTOLE (mm)
	

	43
	osbsa1
	BASAL SLICE: SEGMENT A, END-SYSTOLE (mm)
	

	44
	osbsb1
	BASAL SLICE: SEGMENT B, END-SYSTOLE (mm)
	

	45
	osbsc1
	BASAL SLICE: SEGMENT C, END-SYSTOLE (mm)
	

	46
	osbsd1
	BASAL SLICE: SEGMENT D, END-SYSTOLE (mm)
	

	47
	osbse1
	BASAL SLICE: SEGMENT E, END-SYSTOLE (mm)
	

	48
	osbsf1
	BASAL SLICE: SEGMENT F, END-SYSTOLE (mm)
	

	49
	omassv1
	VERSION OF MASS USED
	

	50
	r1wm1
	WALL MOTION, REGION 1
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	51
	r2wm1
	WALL MOTION, REGION 2
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	52
	r3wm1
	WALL MOTION, REGION 3
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	53
	r4wm1
	WALL MOTION, REGION 4
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	54
	r5wm1
	WALL MOTION, REGION 5
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	55
	r6wm1
	WALL MOTION, REGION 6
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	56
	r7wm1
	WALL MOTION, REGION 7
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	57
	r8wm1
	WALL MOTION, REGION 8
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	58
	r9wm1
	WALL MOTION, REGION 9
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	59
	r10wm1
	WALL MOTION, REGION 10
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	60
	r11wm1
	WALL MOTION, REGION 11
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	61
	r12wm1
	WALL MOTION, REGION 12
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	62
	r13wm1
	WALL MOTION, REGION 13
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	63
	r14wm1
	WALL MOTION, REGION 14
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	64
	r15wm1
	WALL MOTION, REGION 15
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	65
	r16wm1
	WALL MOTION, REGION 16
	0: UNINTERPRETABLE
1: NORMAL
2: HYPOKINESIS
3: AKINESIS
4: KYSKINESIS
5: ANEURYSM

	66
	pheval1
	WAS THE STUDY EVALUABLE?
	0: NO

1: YES

	67
	globscr1
	GLOBAL SCORE
	0: NORMAL
1: MINIMAL DYSFUNCTION
2: MODERATE DYSFUNCTION
3: SEVERE DYSFUNCTION

	68
	lvh1
	LVH ALERT
	0: NO REFERRAL
2: ABNORMAL REFERRAL
3: URGENT REFERRAL

	69
	dslvh1
	LVH DESCRIPTION
	

	70
	aneursm1
	ANEURYSM ALERT
	0: NO REFERRAL
2: ABNORMAL REFERRAL
3: URGENT REFERRAL

	71
	dsaneur1
	ANEURYSM DESCRIPTION
	

	72
	perieff1
	PERICARD EFFUSION ALERT
	0: NO REFERRAL
2: ABNORMAL REFERRAL
3: URGENT REFERRAL

	73
	dsperif1
	PERICARD EFFUSION DESCRIPTION
	

	74
	massnd1
	MEDIASTINAL MASS NODE ALERT
	0: NO REFERRAL
2: ABNORMAL REFERRAL
3: URGENT REFERRAL

	75
	dsmassn1
	MEDIASTINAL MASS NODE DESCRIPTION
	

	76
	lungmss1
	LUNG MASS ALERT
	0: NO REFERRAL
2: ABNORMAL REFERRAL
3: URGENT REFERRAL

	77
	dslungm1
	LUNG MASS DESCRIPTION
	

	78
	bnsftts1
	BONE SOFT TISSUE ALERT
	0: NO REFERRAL
2: ABNORMAL REFERRAL
3: URGENT REFERRAL

	79
	dsbnsft1
	BONE SOFT TISSUE DESCRIPTION
	

	80
	othalrt1
	OTHER ALERT
	0: NO REFERRAL
2: ABNORMAL REFERRAL
3: URGENT REFERRAL

	81
	dsothal1
	OTHER DESCRIPTION
	

	82
	phrdb1
	MRI READER: DAVID BLUMKE
	0: NOT PRESENT
1: PRESENT

	83
	phrjl1
	MRI READER: JOAO LIMA
	0: NOT PRESENT
1: PRESENT

	84
	phrf11
	MRI READER: B. GERBER
	0: NOT PRESENT
1: PRESENT

	85
	phrf21
	MRI READER: K. WU
	0: NOT PRESENT
1: PRESENT

	86
	phrf31
	MRI READER: S. RAO
	0: NOT PRESENT
1: PRESENT

	87
	phrf41
	MRI READER: L. M.
	0: NOT PRESENT
1: PRESENT

	88
	phrf51
	MRI READER: W. WARREN
	0: NOT PRESENT
1: PRESENT

	89
	phrf61
	MRI READER: A. KISSIOV
	0: NOT PRESENT
1: PRESENT

	90
	phrf71
	MRI READER: L. SULLIVAN
	0: NOT PRESENT
1: PRESENT

	91
	phrf81
	MRI READER: A. TEKES
	0: NOT PRESENT
1: PRESENT

	92
	phrf91
	MRI READER: <UNASSIGNED>
	0: NOT PRESENT
1: PRESENT

	93
	phnotes1
	PHYSICIAN COMMENTS
	

	94
	datrcvd1
	RC RECEIVED THE STUDY?
	0: NO

1: YES

	95
	refstat1
	OVERALL MRI ALERT STATUS
	

	96
	qcid1
	MRI QC FORM COMPLETED BY
	

	97
	oavflw1
	FLOW PARAMETER: AVERAGE FLOW VELOCITY (cm/sec)
	

	98
	osv1
	FLOW PARAMETER: STROKE VOLUME
	

	99
	ovpm1
	FLOW PARAMETER: VOLUME PER MINUTE
	

	100
	oflwid1
	FLOW PARAMETER: READER
	

	101
	oardis1
	FLOW PARAMETER: AORTIC DISTENSIBILITY
	

	102
	oaormn1
	FLOW PARAMETER: MINIMUM AORTIC AREA
	

	103
	oaormx1
	FLOW PARAMETER: MAXIMUM AORTIC AREA
	

	104
	rchrtrt1
	HEART RATE (BPM)
	

	105
	aad1c
	AVERAGE AORTIC DIAMETER (mm)
	

	106
	crdout1c
	CARDIAC OUTPUT (L/min)
	

	107
	imgqual1
	IMAGE QUALITY
	

	108
	lvedd1c
	LV END-DIASTOLIC DIAMETER (mm), COMPUTED  (Devereux, Am J Cardiol 1986)
	

	109
	olvedm1t
	LV END-DIASTOLIC MASS (g) USING SSFP MRI PULSE SEQUENCE
	

	110
	olvedv1t
	LV END-DIASTOLIC VOLUME (mL) USING SSFP MRI PULSE SEQUENCE
	

	111
	olvesv1t
	LV END-SYSTOLIC VOLUME (mL) USING SSFP MRI PULSE SEQUENCE
	

	112
	olvsv1t
	LV STROKE VOLUME (mL) USING SSFP MRI PULSE SEQUENCE
	

	113
	olvef1t
	LV EJECTION FRACTION (%) USING SSFP MRI PULSE SEQUENCE
	


Cardiac MRI:  Comparing MESA 1 to MESA 5 Data
Background.  The MESA cardiac MRI protocol was established in 1999 and implemented in 2000 at all sites.  The protocol used the fast gradient echo (FGRE) MRI pulse sequence to obtain cine images of the heart.  This pulse sequence was well validated at the time and was available at all MESA sites.
HYPERLINK \l "_ENREF_1" \o "Natori, 2006 #1201"

 ADDIN EN.CITE 

1


     In 2001, Carr et al. published a new method for cardiac cine MRI, the steady-state free precession (SSFP) pulse sequence.2

  The new method was 2.7 times faster than the prior FGRE approach, resulting in shorter breath-hold times for the MESA participants.  SSFP’s other advantage is that it is not dependent on flowing blood (as is the case for FGRE).  The definition between myocardial wall and blood pool is greater with SSFP compared to FGRE since fluid is intrinsically bright on SSFP images (Figure).  However, all MESA sites did not have SSFP available on their MRI scanners for MESA Exam 1.
     Since that time, SSFP has replaced FGRE for routine cine MRI images of the heart.  The SSFP technique has been subsequently validated and found to be more reproducible with better image quality than FGRE.  Thus, MESA Exam 5 (as well as the MESA Exam 4 ancillary study) used SSFP cine MRI.
[image: image1.jpg]



Figure.  Short axis image of the myocardium.  Left: SSFP cine MRI in MESA Exam 5; right:  FGRE cine MRI in MESA Exam 1.2
  Arrows indicate fluid in the pericardium.
Need for correction equations.  Unfortunately, quantification of SSFP MRI results in different left ventricular mass and volumes than using FGRE.
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   There are also less significant, but potentially important differences regarding the software and readers.  Newer, more rapid software methods for quantification of the MRI data were developed between 2000 and 2010.  MESA Exam 5 used CIM 6.0 software (UniServices, Auckland, New Zealand) while MESA Exam 1 used MASS 4.0 software (Medis, Leiden, The Netherlands).  Exam 5 also used different readers than Exam 1.

Therefore, researchers who seek to compare MESA Exam 1 and Exam 5 MRI data must use correction equations to account for these differences.  The MESA MRI Reading Center recommends converting MESA Exam 1 FGRE data to be comparable to MESA Exam 5 SSFP data using the following equations:
· LV Mass(SSFP) = olvedm1(FGRE@MESA1) * 0.7491541082777 + 11.55746667761.
· LV EDV(SSFP) = olvedv1(FGRE@MESA1) * 0.9576837658703 + 7.589499318002.
· LV ESV(SSFP) = olvesv1(FGRE@MESA1) * 0.8945541670171 + 12.72954664005.
Cardiac MRI:  Comparing MESA 1 to MESA 5 Data
In some cases, it may be preferable to perform the reverse correction.  The correction equations for converting MESA Exam 5 MRI results back to the Exam 1 equivalent pulse sequence are:
· LV Mass(FGRE) = olvedm5(SSFP@MESA5) * 1.039542475106 + 19.45441830336
· LV EDV(FGRE) = olvedv5(SSFP@MESA5) * 0.8245515079406 + 18.63307210345
· LV ESV(FGRE) = olvesv5(SSFP@MESA5) * 0.7690675574644 + 1.783651122334
Caveats

1.
Conversion is necessary only when assessing longitudinal change in the LV parameters.

2.
The conversion equations are only valid for the left ventricle.

3.
The conversion equations are only valid for MESA Exam 1 versus Exam 5.  Please contact Dr. Joao Lima (jlima@jhmi.edu) if MESA Exam 4 ancillary MRI data is being considered.
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