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ABSTRACT

Background: Heart failure remains a major cause of death in beta-thalassemia major patients.
T2* myocardial on Magnetic Resonance Imaging (MRI) for tissue iron level assessmentH is a
non invasive technique. However accuracy and reproducibility of the T2* measurement depend
on quality of MR images. We proposed a Free breathing Gradient Echo (GRE) black blood multi-

echoes technique. This technique provided high SNR and resolution images.

Objectives: To compare the effectiveness and reproducibility of breath-hold technique versus
free-breathing technique with GRE black blood multi-echoes pulse sequence for myocardial T2*

measurement.

Methods: Techniques used in this study were validated in phantom study. The phantom
incorporated 8 different concentrations of Ferric Chloride (FeCl,.6H,0) which corresponds to the
T2* ranging from 3 to 40 msec. The in vivo data were collected from 15 healthy volunteers and 5
beta-thalassemia major patients. A single short-axis view of the mid left ventricle was acquired at

ten echo times (1.70 — 26.10 msec. an increment of 2.70 msec.). A double inversion recovery was



used to acquire black blood images. For the single breath-hold technique, a spoil GRE sequence
was used with the flip angle of 25°, matrix size 164 x 154, Field of View (FOV) 36 cm., TR 28
msec., | NSA, and for the free-breathing technique, most parameters were kept the same except
matrix and NSA increased to 240 x 232, and, 6 NSA respectively. A navigator pre-pulse was
used to detect the movements of diaphragm for free-breathing technique. Regions of interest were
drew in the left ventricular septum. The mono-exponential, truncation and offset models were
used to evaluate T2* value. The data analysis was performed on a PC using MATLAB
(Mathworks, Natick, MA, USA) and Excel software.

Results: The correlation between phantom iron concentration (mg Fes+/g wet weight) and
R2*(1000/T2*) using Pearson‘s test showed strongly correlation with a correlation coefficient of
0.996 (P<0.001). In healthy volunteers, a free-breathing provided higher SNR than that of the
breath-hold approximately 40% in all TE images. The mean T2* values from Free breathing of 2
fitting models, mono-exponential and offset models, were 36.59 + 3.18 ms., and 36.31 £ 2.72 ms.,
which were no significant different ( P = 0.799). However, the mean T2* values from the breath-
hold technique of the 2 fitting models were 29.70 + 8.02 and 31.12 + 7.92, which were
significant different (P=0.036). The T2* values from free-breathing and breath-hold were no
significantly different (P=0.080) when truncation model was applied for curve fitting, but they
were significant different (P=0.0002) when offset model was used. Bland-Altman plots show
inter-study reproducibility of myocardial T2* values from free-breathing technique. The mean
different for inter-study were -0.10 ms. The inter-observer coefficients of variation (%CV) from
free-breathing and breath hold data were 6.34% and 8.41%, respectively. In thalassemia
volunteers, a mean of percentage different of T2* values in first study and second study from
mono-exponential, truncation and offset were 2.79%, 1.88% and 6.79%, respectively. The study
was found that the reproducibility from truncation model showed less difference of the T2*, 2.49
msec., compared to that of the offset models, 6.90 msec.

Conclusion: The free-breathing T2* technique is promisingly an alternative technique for T2*
mapping because it provided greater reproducibility of T2* and should be more appropriate for
patients who have difficulty in breath holding during scan. We believe the truncation model
should be used with the breath hold technique in order to obtain more reproducible T2*

measurements.



