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Methods: z-Spectrum
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nuclei (free) and macromolecular nuclei
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= Fermi pulse shape
= 2 Pulse powers (FA = 180°, 360°)
= 15 Offset frequencies (0.6 - 60 kHz)



Methods: Undersampling
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Methods: SparseSENSE

Minimize:

f(m) = ||FuSm —yl|3 + Aillm — me |y + Az|[¥ml]1 + As||Tum]|;

A1 = 0.001, Ay = 0.0005, A3 = 0.0001
m - final image, y - undersampled k-space

« Enforce consistency with acquired k-space. S is the coil sensitivity operator for
parallel imaging

* Local low rank reference image (mr) promotes simple behaviour in the MT-offset
frequency dimension

and total variation enforce spatial sparsity



Results: Raw Images

Raw Image

Difference x 5

Top row: Accelerated magnetization transfer image
Bottom row: Absolute difference images scaled by a factor of 5
Saturation pulse FA = 180°; Offset frequency = 51.8 kHz



Results: Ratio Images
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Ratio Image

Difference

Top row: Saturation ratio from baseline (Mz / MO)
Bottom Row: Difference from fully-sampled
Saturation pulse FA = 360° Offset frequency = 1.93 kHz



Results: z-Spectra
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[ Rate | 1 | 4 | 8 [ 12 [ 16 | 20 |
WM std. dev. | 0.020 | 0.037 | 0.042 | 0.049 | 0.055 | 0.057
GM std. dev. | 0.035 | 0.051 | 0.058 | 0.069 | 0.068 | 0.076




Results: Quantitative Analysis
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Conclusion

Key Findings:

= Raw images and z-spectra are more robust to acceleration than ratio images

= z-Spectra fall within fully-sampled Std. Dev. up to an acceleration factor of 16

= Underestimation of z-spectra at high acceleration rates

* Impact:
= Prospective acceleration (R=16): gMT scan time reduced from 38 min to 2.5 min

= z-Spectrum imaging techniques such as CEST and gMT may become more
clinically applicable




