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Supplement material
CMR protocol

We have followed CMR techniques, which involved optimal image sequences based on the previous study. Cine images were acquired using a TrueFISP sequence in the short-axis plane with the following parameters: repetition time (TR)=3.9 ms, echo time (TE)=1.68 ms, flip angle=50°, phase number=25, slice thickness=3 mm, slice gap=0.6 mm, acquisition matrix=160×160, and field of view=150 mm×135 mm. For MOLLI imaging, three nonselective inversion pulses and a steady-state free-precession single-shot readout in the mid-diastolic phase were employed using the following parameters: field of view=150 mm×121 mm, acquisition matrix=192×155, slice thickness=3.5 mm, TR=3.6 ms, TE=1.45 ms, minimum inversion time = 105 ms, inversion time increment=60 ms, flip angle=35°, and Generalized Autocalibrating Partially Parallel Acquisitions (GRAPPA) with an acceleration factor of 2. Four images were acquired after the first inversion pulse, followed by a pause of six heart beats, after which four images were acquired after the second inversion pulse, followed by a pause of six heart beats. Finally, six images were acquired after a third inversion pulse. Fully automated non-rigid motion correction was used to register the individual TI images prior to inline T1fitting with a mono-exponential three-parameter fit. LGE images were obtained along the same axial plane and at the same slice thickness used for the T1 mapping images (TR=3.3 ms, TE=1.41 ms, field of view=200 mm×162 mm, thickness=3.5 mm, matrix=224 × 201, non-selective inversion recovery, flip angle=70º, bandwidth=770 Hz/pixel, number of trigger pulses=2).

Collagen volume fraction (CVF, %) analysis 

All histopathological image analyses were conducted using ImageJ software (Ver. 1.48v; National Institutes of Health, Bethesda, MD, USA). First, the image format was converted from a 16-bit signed Digital Imaging and Communications in Medicine file to an 8-bit unsigned binary gray-scaled Tagged Image File Format to simplify the image information. Second, a histogram of the histological image was generated for thresholding segmentation, using the internal histogram function in the ImageJ software package. Third, two-point thresholding segmentation was performed to separate fibrosis from myocardial cells on the images. Normally, on an 8-bit binary image, fibrosis signal intensity ranges from approximately 0 to 30, and myocardial cell intensity ranges from 200 to 255. Two thresholds, located at the 40- and 180-pixel intensity points, were used to estimate both the fibrosis and myocardial cell areas, allowing an evaluation of the image fibrosis to myocardium ratio (percentage).
