MESA Ancillary Study 177 Data Set Variable Guide

Quantitative Assessment of Myocardial Fibrosis with Magnetic Resonance T1 Mapping of the Heart in the Multi-ethnic Study of Atherosclerosis (MESA)

	Data Set name :
	MESAe5a177_MRI_T1_Map_20180706

	AS177 Contact :
	Joao Lima

	AS177 Contact Information :
	jlima@jhmi.edu


	Order
	Variable
	Variable Description

	1
	idno
	MESA Participant ID Number

	2
	ecv5
	Extracellular volume fraction (%)

	3
	preT1lvwall5
	Pre-contrast T1 time (ms)

	4
	post12T1lvwall5
	12 Min post-contrast T1 time (ms)

	5
	post25T1lvwall5
	25 Min post-contrast T1 time (ms)

	6
	ecvsyn5
	Extracellular volume fraction (%) with estimation of Hematocrit by longitudinal relaxation rate of blood


Methods

The MRI protocol used for evaluation of myocardial fibrosis in MESA exam 5 has been previously described.
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 Briefly, MESA participants without contraindications underwent a contrast enhanced MRI examination using 1.5 Tesla scanners (Avanto and Espree, Siemens Medical Systems, Erlangen, Germany) with a 6-channel anterior phased array torso coil and corresponding posterior coil elements. The MOLLI Sequence previously described by Messroghli and colleagues was used to assess diffuse myocardial fibrosis.2 1 short-axis MOLLI sequence was performed during end-expiratory apnea before contrast administration and 12 and 25 minutes following an intravenous bolus injection of Gadolinium–diethylene triamine pentaacetic acid (0.15 mmol/kg [Magnevist, Bayer Healthcare Pharmaceuticals, Montville, New Jersey]). The MOLLI sequence consisted of 3 consecutive inversion recovery-prepared, electrocardiography-synchronized Look-Locker trains. Each train was preceded by an inversion pulse at a specific inversion time (100 ms, 200 ms and 350 ms) and was followed by multiple single shot steady state free precession images in consecutive heartbeats. A total of 11 images in 17 heartbeats were acquired per sequence. The same trigger delay used in end diastole was applied for all acquired images. Uniform scanning parameters were deployed across the five centers and included: flip angle = 35º; echo time = 1.1 ms; repetition time = 2.2 ms; field of view: 360 x 360 mm; matrix = 192 x 183; slice thickness = 8 mm; and generalized auto calibrating partially parallel acquisitions factor = 2. 

All acquired images were transferred to the central core MRI lab (Johns Hopkins University, Baltimore, Maryland) where post-processing and analysis of images was performed in a blinded fashion by MRI-proficient researchers at dedicated workstations. T1 maps were constructed offline using MASS research software (Department of Radiology, Leiden University Medical Center, Leiden, Netherlands). Using the Levenberg-Marquardt algorithm, a 3-parameter curve of the MOLLI source images was fitted and T1 times calculated. For each of the three time points (1 precontrast and 2 postcontrast), a region of interest was manually drawn around the core myocardium, excluding both the epicardium and blood pool at either end, which was used to calculate the myocardial T1 time for each subject. As a result, three myocardial T1 measures were calculated reflecting native T1 and postcontrast T1 at 12 minutes and at 25 minutes. A similar method was used to calculate T1 blood times with regions of interest encircling the blood pool at end diastole. The slope of the line determined by plotting 1/T1myo vs. 1/T1blood at the three predetermined time points was used to calculate the partition coefficient. Fraction of extracellular volume (ECV [%]) was derived accounting for the hematocrit level (ECV = 100 x partition coefficient x [1 – hematocrit])
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. Hematocrit values were available for half of the population in this ancillary study. Thereby, hematocrit values were estimated for the remaining population as3 :

Hematocrit = 726.19*(1/T1 pre-contrast blood)-0.07

The derived synthetic ECV (ecvsyn5) is available for all study population in this ancillary study.
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