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A Comparison Between Breath hold and Free Breathing MRI

Technigues of Myocardial T2* Measurement
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Abstract
Objectives : To compare the effectiveness and reproducibility of myocardial T2* measurement between breath-hold

and free-breathing techniques using GRE black blood multi-echoes pulse sequence.

Methods : The techniques were validated by a known iron concentration phantom prior to study in 15 healthy
volunteers. The images of single short-axis view of the mid left ventricle were acquired at 10 echo times using both
Breath-hold and Free-breathing techniques. The images from both techniques were drawn the Regions of interest
(ROI) at the left ventricular septum for T2* analysis. The parameters to be analyzed include Signal to Noise Ratio
(SNR), reproducibility and percent coefficient of Variation (%CV). The fitting models used to evaluate for T2* values

were the mono-exponential and offset models done by MATLAB 7.01.

Results : The correlation between known iron concentration phantom and R2*(1000/T2*) using Pearson's test showed
strongly linear correlation with a correlation coefficient over 0.96 (p<0.001). In human study, the images obtaining
from the Free-breathing technique provided higher SNR than that of the Breath-hold approximately 40% in all TE
images as well as the mean T2* values acquiring from different fitting models were no significant different (36.59+3.18
ms., and 36.31£2.72 ms., (p = 0.799)), while the mean T2* values of Breath-hold technique obtaining from different
fitting models were significant different (35.69+2.90 ms., and 30.67+7.21, (p = 0.036)). For the coefficients of variation
(%CV), the T2* from the Free-breathing technique was lower than that of the Breath-hold technique, 6.34% and
8.41%, respectively.

Conclusion : The Free-breathing T2* technique provided higher resolution and SNR compared to that of the
Breath-hold T2* technique. In addition, the Free-breathing technique showed higher reproducibility when evaluated

at different time frames of study, different fitting models, and different observers.

Keywords : T2* measurement, MR imaging, myocardium, curve fitting
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A5eN 1 LaAsAeAsLATAITEUNNIATIINTIEIA T2F AnaniEnenitialagnan adpsganinaainanin

faemAila Breath-hold LLag Free-breathing AANTIWA28 mono-exponential Wa offset models

T2* from Mono-exponential model (msec.) T2* from Offset model (msec)

ANRVANAST Breath - hold Free - breathing Breath - hold Free - breathing
pSaf 1 | aSafi2 | mdaii 1 | A%ed 2 psaf 1 | adafi 2 | afeii 1 | afsii2

1 36.19 37.91 39.67 38.66 36.70 40.02 38.89 38.12

2 32.22 30.43 33.67 35.61 33.04 32.25 5.3 34.76

3 33.75 36.08 38.64 37.72 32.93 36.95 38.91 38.14
4 30.88 33.40 34.85 33.53 21.94 18.28 34.49 31.12

5 36.25 36.17 40.91 41.97 22.76 23.01 34.69 33.83

6 40.34 40.90 37.01 36.55 22.82 41.43 20.93 33.92

7 40.18 40.82 39.06 37.64 38.99 37.47 40.47 39.62

8 35.09 36.55 41.45 39.06 36.81 28.25 40.44 40.43

9 34.49 35.10 35.97 36.59 18.02 18.14 34.33 36.06
10 36.91 35.93 34.78 36.74 35.69 33.98 34.6 35.57
11 34.03 36.36 39.68 40.84 36.07 37.89 38.12 37.80
12 37.94 38.99 36.08 38.86 32.32 27.55 31.79 30.80
13 39.42 33.50 39.08 40.24 15.73 20.89 25.84 36.23
14 40.75 36.34 35.79 34.12 23.05 34.39 33.44 36.10

15 40.36 36.14 35.41 34.90 38.60 36.28 35.49 35.2
mean 36.59 36.31 37.47 37.54 29.70 31.12 34.52 35.85

SD 3.18 2.72 2.45 2.45 8.02 7.92 5.29 2.76

p-value 0.799 0.942 0.629 0.3950

AN519N 2 LARIANLRAL zdmﬁmmummgm wazidafidumidudss@ananinundsdsuaesan 725 anaineuansiala
81ANATATEINING AF NN NERRIMATIA Breath-hold Laz wAtlA Free-breathing aMnginnisiiasiyiidayagaseu Wenamsae

mono-exponential AL offset model

T2* from Breath-hold (msec.) T2* from Free-breathing (msec.)
N =30 Mono - exponential Offset Mono - exponential Offset
Observer 1| Observer 2 | Observer 1| Observer 2 | Observer 1| Observer 2 | Observer 1| Observer 2
mean 35.92 36.45 28.50 30.40 36.72 37.50 34.25 35.18
SD 3.02 2.91 8.69 7.86 2.33 2.41 4.99 4.20
%CV 8.41 7.98 30.49 25.86 6.34 6.42 14.57 11.94
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