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Abstract : The purpose of our study is to develop and to assess a method to calculate T: and T- relaxation times using fast

spin-echo (FSE) sequences with two echoes per excitation. On a 1.5-T MRI, dual-echo FSE sequences with different
repetition times (TR : TR,=2TR,, i.e., TRi=400 ms and TR.=800 ms) were performed in MnCl. phantom. Then, we
assessed effects of the echo train length (ETL), effective echo time (TE), and T, correction for T; measurement, when

changed each imaging parameter. Besides, we evaluated with comparison between the dual-echo FSE method and mixed

sequence. With optimizing FSE imaging parameters, i.e., effective TE, TR, and low ETL, the measurement values of T: and

T, revealed significantly higher correlation between the dual FSE method and mixed sequence. Moreover, the T. correction

to calculate T, value could be omitted by shortening first effective TE. The dual-echo FSE method makes it possible to

measure T and T, fast and easily and to obtain more detailed information of organizations in human.

Key words : Fast spin-echo, T: mapping, T» mapping, T» correction, Parameter optimization, Magnetic Resonance Imaging/
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2%, WERER &2 23 A0 WERMIEwb oL LT,
7774 Ly bra—gEr HnzFEERCCOrHE SR
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(SPGR) ¥ =7 ¥ A& HWT, T*HIEE1To 7 T llE %
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L=1 - exp(—TE/T:) - {1—exp(—TR/T))} (1)

L=1I * exp(—TE/T>) - {1—exp(—TR/T:)} (2)

CIZTTENE 1 T I—DFERTE, TEEHE2ZI—0
FEHTE, L TE=0 DEFMELET.
INH2200BFRNEIY) T, 2HHET 5.

= (TE,—TE\)/In(I./I) (3)
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Fig.1 Schematic diagram of MnCl. phantom. Each sample in
the phantom was solution of different concentration of
MnCla.
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Fig.2 Diagram of dual-echo FSE sequence. e.g., ETL=4
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Fig.3 (a) Relation of the T: measurement value between mixed sequence and dual-echo FSE at each
imaging parameter. (b) Relation of the T> measurement value between mixed sequence and dual-echo
FSE at each imaging parameter. For these dual-echo FSE imaging parameters, the second effective TE
and the ETL were changed from 40 to 76 ms and 3 to 6, respectively, while the first effective TE was
fixed at 8 ms. Then, these dual-echo FSE methods were performed with TR : 400 ms and 800 ms.

Table 1 Relaxation times in each section of MnCl2 phantom
obtained with mixed sequence.
T (ms) T, (ms)

MnCl, (g/L) Mean + SD Mean + SD
0.064 200 = 5 2503
0.032 350 £ 2 50 +04
0.021 580 £ 2 70 £ 0.5
0.016 830 £ 2 120 £ 0.9
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Fig.4 (a) Relation of the T+ measurement value between mixed sequence and dual-echo FSE at each
imaging parameter. (b) Relation of the T2 measurement value between mixed sequence and dual-echo
FSE at each imaging parameter. For these dual-echo FSE imaging parameters, the first effective TE
and the second effective TE were changed from 8 to 32 ms and 40 to 64 ms, respectively, while the
ETL was fixed at 6. Then, these dual-echo FSE methods were performed with TR : 400 ms and 800 ms.
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Fig.5 Evaluation of T1 measurement with and without T2 correction. (a) Relation of the T+ measurement value
between mixed sequence and FSE when ETL ranged from 3 to 5 and first effective TE was fixed at 8
ms. (b) Relation of the T1 measurement value between mixed sequence and FSE when first effective
TE ranged from 8 to 24 ms and ETL was fixed at 6. Then, these FSE methods were performed with

TR:400 ms and 800 ms. Tz (+) :using Tz correction with dual-echo FSE, T2(-)

correction.
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Fig.6 Relation of signal intensity of MnCl. phantom measured
using FSE at each ETL. Then, these FSE methods were
performed with effective TE: 8 ms and TR: 400 ms.
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