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Introduction: T1 contrast is typically acquired using multi-slice two-dimensional (2D) or multi-slab 3D spin echo (SE) imaging. These conventional
methods are problematic in acquiring high-resolution due to long acquisition time, imperfect slice profile, or high power deposition. Single-slab 3D SE
imaging was recently introduced employing a long echo train to address the problems (1,2). However, T1 contrast becomes sub-optimal with the long echo
train: 1) T2-weighted signals gradually develop along the echo train, and 2) centric-ordering of phase-encoding (PE) lines results in image blurring. In this
work, we propose a new scheme of T1-optimized single-slab 3D SE pulse sequence with a long echo train.
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Figure 3 compares the two images generated using
conventional full acquisition (Fig. 3a) (1) and proposed method
with the optimal imaging parameters (Fig. 3b). The
conventional acquisition (Fig. 3a) results in image blurring as
well as signal recovery of GM due to the development of T2-
weighted signal along the echo train. Therefore, T1 contrast
between GM and WM is decreased. The proposed method
(Fig. 3b) demonstrates enhanced image sharpness and T1
contrast.
Conclusion: The proposed T1-optimized single-slab 3D turbo
SE imaging method makes it feasible to use a long echo train
without compromising contrast and spatial resolution. The half
Fourier acquisition improves image sharpness and T1 contrast
by reducing actual echo train length. The flip-inverse restore
pulse contributes to T1 contrast by increasing the signal
difference between WM and GM at TE. The SR pulse reduces
signal fluctuation in k-space. Employing low flip angle series
a b reduces energy deposition and maintains high signal-to-noise
_ ) ) ) ) o ratio even with a long echo train. This technique enables T1-

Fig. 3. Comparison of the images generated using conventional full acquisition (a) and optimized 3D turbo SE imaging in a wide range of applications

proposed method (b). Note the increased sharpness and T1 contrast in (b) as compared  ithin reasonable imaging time.
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Fig. 2. Variable flip angle series of the proposed method (a) and signal difference
between white and gray matters (SD,,4) at TE with a range of B xand TR
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