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Summary
Different cardiac MR acquisition sequences have been
used to obtain myocardial T1 values. Among which
available techniques, MOdified Look-Locker Inversion-
recovery (MOLLI) and inversion-recovery TrueFisp (TI
scout) sequences are widely used in research and clinical
settings. We compared myocardial T1 values derived
from both MOLLI and TI scout techniques in the post
gadolinium delayed enhancement experiments in a
large-scale multicenter study (Multi-Ethnic Study of
Atherosclerosis, MESA). Our results indicated that myo-
cardial T1 measurement using MOLLI is reproducible
with TI scout.

Background
Different cardiac MR sequences have been used to
obtain myocardial T1 values. The multipoint approach,
as first described by Look and Locker (TI scout), has
been widely used for estimation of the optimal TI in the
assessment of myocardial delayed enhancement (DE).
The other technique, MOdified Look-Locker Inversion-
recovery (MOLLI) allows a rapid and highly reproduci-
ble T1 mapping of the heart with high levels of intra
and inter-observer agreement. Even though each techni-
que claims its own merit and reliability, the post-con-
trast myocardial T1 value is confounded by various
factors that inhibit comparison of myocardial T1
between patients. In this work, we compared myocardial
T1 values derived from both MOLLI and TI scout

techniques in the post gadolinium (Gd) DE experiments
in a large-scale multicenter study (Multi-Ethnic Study of
Atherosclerosis, MESA).

Methods
All cardiac MRI studies were performed using Siemens
1.5T MR scanner. 390 MESA participants without find-
ing of DE were included in the data analysis. Gd (Mag-
nevist; Bayer, 0.15mmol/kg) was administrated as a
bolus and single slice T1 determinations at the mid-ven-
tricle short-axis view using MOLLI (11 images within 17
heartbeats) was performed at 12 minutes after injection
and followed immediately by TI scout imaging. MOLLI
was acquired again at 25 minutes post-Gd. All images
were processed off-line using MASS research software
with the Levenberg-Marquardt fitting algorithm. Region
of interest was manually drawn from the same area in
septum. We interpolated 12-minute MOLLI T1 linearly
using T1 changes between two MOLLI acquisitions.
The T1 value of the 12-minute MOLLI was then cor-
rected based on the imaging time difference. Paired stu-
dent t-test and Bland-Altman analysis were used to
compare the T1 values (p<0.05 for statistical
significance).

Results
The mean T1 values between the post-contrast 12-min-
ute MOLLI and TI scout were significantly different
before correction (MOLLI=453.7±37msec, TI
scout=463.6±47msec, p<0.001) and was comparable
after correction for the acquisition time difference
(MOLLI=460.8±37msec, p=0.16). Figure 1 demonstrates

1Johns Hopkins University, Baltimore, MD, USA
Full list of author information is available at the end of the article

Liu et al. Journal of Cardiovascular Magnetic Resonance 2012, 14(Suppl 1):P265
http://www.jcmr-online.com/content/14/S1/P265

© 2012 Liu et al; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

http://creativecommons.org/licenses/by/2.0


the correlation (r2=0.34, p<0.001). Bland-Altman plot
(Figure 2) shows good agreement between these two
measurements.

Conclusions
Our results indicated that myocardial T1 measurement
using MOLLI is reproducible with TI scout. This eva-
luation addresses an important issue in which compari-
son between myocardial T1 derived from different
techniques, MOLLI and TI scout, could be possible

provided other conditions that affect T1 values such as
Gd type/dose and timing remain the same.
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Figure 1 Regression analysis shows good correlation between T1
values acquired by MOLLI and TI scout. The estimated MOLLI T1
values were adjusted for acquisition time difference.

Figure 2 Bland-Altman plot showed good agreement of measuring
post-contrast myocardial T1 value from adjusted MOLLI and TI
scout. The mean difference is 2.7msec.
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