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Image analysis

Cine, T2W-images, and LGE-images were evaluated offline using MASS research software
(Version 2016EXP, Leiden University Medical Centre, Leiden, The Netherlands). Left
ventricular volumes and EF were analysed from cine images using standard methods using
endo/epi-contours at end-diastolic and end-systolic phases [1]. Infarct size (IS) was quantified
using the previously published semi-automated full-width at half-maximum (FWHM) method
on contiguous LGE short-axis slices [2,3]. Transmurality was assessed by measuring the depth
of scar from the endocardium relative to the full thickness of the LV wall on LGE-imaging for
all 800 segments on acute scans. Area at risk was similarly quantified using the previously
validated FWHM method on T2-weighted short-axis contiguous slices [4]. MVO was defined
visually as the hypo-intense core within the infarcted zone on EGE-imaging and planimetered
manually. Additionally, radial strain was computed using endo-/epi- cardial contours through-
out the complete cardiac cycle as per previously described methods [5].

T1-Maps quality checks

The presence of off-resonance artefacts and diaphragmatic movement was assessed by
examination of the raw T1-weighted images by the radiographers. If significant off-resonance
artefacts were detected live, T1-maps were repeated. T1-maps were generated on a Philips
workstation.

We used parametric confidence maps of the goodness-of-fit generated (R2-maps) to assess how
well T1-model fitting was achieved for each T1-map. Both the T1-maps and R2-maps were
assessed by two independent assessors to check for partial volume effect and any other
artefacts. In cases where there was partial volume effect, offline manual motion correction
using MASS (Version 2016EXP, Leiden University Medical Centre, Leiden, The Netherlands)

was applied to generate the maps. Care was taken to exclude epicardial structures and blood
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pool from the endo/epi-cardial contours. Native T1 endo/epi cardial contours were transposed

on post-contrast T1-maps manually and minor corrections applied if necessary for co-

registration.

Table 1. Cardiac magnetic resonance study protocol sequence parameters for both field

strength scanners.

MRI 1.5 Tesla 3 Tesla
Systems

(Philips Ingenia Omega HP) (Philips Achieva TX)
Cines 30 phase bSSFP 30 phase bSSFP
(HLA, ¢ SENSE factor 2 e No parallel imaging
VLA, and o Typical TE/TR = 1.5/3.0 ms o Typical TE/TR = 1.4/2.8
full LV e Flip angle = 60° ms
stack— e Typical BW = 950 Hz/pix e Flip angle = 45°
contiguous ¢ Typical in-plane resolution = * Typical BW = 2500 Hz/pix
slices)

1.7 mm acq/1.0 mm recon

e Slice thickness = 8 mm

¢ Typical in-plane resolution
= 1.7 mm acq/1.2 mm
recon

e Slice thickness = 8 mm
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MRI 1.5 Tesla 3 Tesla
Systems

(Philips Ingenia Omega HP) (Philips Achieva TX)
Native ¢IR bSSFP IR spoiled GE
MOLLI ¢ SENSE factor 2 ¢ SENSE factor 2
T1-Map *55(3s)3s scheme *3(3)3(3)5 scheme
(3 0of 5)

e Typical TE/TR =1.1/2.2 ms

e Flip angle = 35°

e Typical BW = 1100 Hz/pix

¢ Typical in-plane resolution =
2.0 mm acq/1.1 mm recon

e First TI after inversion from
shortest possible value

(typically 140 ms) to 350 ms

e Slice thickness = 10 mm.

e Typical TE/TR =1.1/2.7
ms

e Flip angle = 35°

e Typical BW = 1100 Hz/pix

¢ Typical in-plane resolution
= 1.7 mm acg/1.1 mm
recon

e First TI after inversion
from shortest possible
value (typically 150 ms) to
350 ms

e Slice thickness = 10 mm.
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MRI 1.5 Tesla 3 Tesla
Systems

(Philips Ingenia Omega HP) (Philips Achieva TX)
T2 e SPIR TSE e SPIR TSE
Weighted  SENSE factor 1.8 * SENSE factor 2
(full LV  TE/TR = 75/2000 ms ¢ TE/TR = 90/1875 ms
stack — ¢ Flip angle = 90° ¢ Flip angle = 90°
contiguous e Typical Bw = 500 Hz/pix e Typical BW =400 Hz/pix
slices) ¢ Typical in-plane resolution ¢ Typical in-plane resolution

=1.4 mm acq/0.8 mm recon = 1.7 mm acq/1.4 mm
e Slice thickness = 8 mm recon

e Slice thickness = 10 mm
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MRI 1.5 Tesla 3 Tesla
Systems

(Philips Ingenia Omega HP) (Philips Achieva TX)
EGE IR spoiled GE IR spoiled GE
(3 0f5) ¢ SENSE factor 1.7 SENSE factor 1.5

e Typical TE/TR =2.8/5.7 ms

e Flip angle = 25°

e Typical BW =300 Hz/pix

¢ Typical in-plane resolution =
1.5 mm acq/0.8 mm recon

e[ ook-Locker scout determined

TI

e Slice thickness = 8 mm

e Typical TE/TR =2.0/3.8
ms

e Flip angle = 25°

e Typical BW =700 Hz/pix

¢ Typical in-plane resolution
= 1.5 mm acq/0.7 mm
recon

e [.ook-Locker scout
determined TI

e Slice thickness = 10 mm
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MRI 1.5 Tesla 3 Tesla
Systems
(Philips Ingenia Omega HP) (Philips Achieva TX)
LGE ¢ PSIR spoiled GE IR spoiled GE
(full LV ¢ SENSE factor 1.7 ¢ SENSE factor 1.5
stack — e Typical TE/TR =3.0/6.1 ms e Typical TE/TR =2.0/3.7
contiguous o Flip angle = 25° ms
slices) e Typical BW = 250 Hz/pix o Flip angle = 25°
¢ Typical in-plane resolution = e Typical BW = 800 Hz/pix
1.6 mm acq/0.8 mm recon ¢ Typical in-plane resolution

e[ ook-Locker scout determined =

TI 1.6 mm acq/0.7 mm recon

e Slice thickness = 10 mm e[ ook-Locker scout

determined TI

e Slice thickness = 10 mm
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MRI 1.5 Tesla 3 Tesla
Systems

(Philips Ingenia Omega HP) (Philips Achieva TX)
Post- ¢IR bSSFP IR spoiled GE
Contrast ¢ SENSE factor 2 ¢ SENSE factor 2
MOLLI ¢ 4s(1s)3s(1s)2s scheme *3(3)3(3)S scheme
T1-Map o Typical TE/TR = 1.1/2.2 ms o Typical TE/TR = 1.1/2.7
(3 of 5)

e Flip angle = 35°

e Typical BW = 1100 Hz/pix

¢ Typical in-plane resolution =
2.0 mm acq/1.1 mm recon

e First TI after inversion from
shortest possible value
(typically 140 ms) to 350 ms

e Slice thickness = 10 mm.

ms

e Flip angle = 35°

e Typical BW = 1100 Hz/pix

¢ Typical in-plane resolution
=1.7 mm acqg/1.1 mm recon

e First TI after inversion
from shortest possible
value (typically 150 ms) to

350 ms

e Slice thickness = 10 mm.

Abbreviations: bSSFP, MOLLI, MRI, HLA, VLA, LV, SPIR, SENSE, PSIR, BW, LGE,

EGE, GE, IR
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Table 2. Segmental radial strain at acute CMR and follow-study in the three categories of

myocardial segments.

Radial Strain (%)
Type of segments Acute At follow-up
Median 25%-75% Median 25%-75% P-Value
Normal (n=325) 8.1 6-10.5 8.2 1-4.8 0.04
Oedema (n=246) 59 3.6-8 6.78 45-95 <0.0001
Infarct (n=229) 2.7 1.1-4.8 42 2.3-69 <0.0001
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