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Fig 1.: Magnetic resonance spectroscopic ~ Fig 2.: Spiral MRSI sequence [2]: fast, non- Two methods implemented:

imaging [1]: acquisition of multiple k- cartesian k-space sampling with oscillating Conventional spiral sampling in MRSI (method A)
spaces (k space = 2D Fourier domain) gradients 1
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* New fast MRSI acquisition method based on an irregular spiral k-t sampling and

its application to in vivo spectroscopic imaging of phosphorus metabolites 1 20 0 0 . . " a0 a0 o
Fig. 6: One temporal point corresponds to the launch of one spiral. Time samples acquired if 1, not acquired if 0. It

takes 4 excitations in the conventional case to acquire all the temporal points with a spiral length time of 1mes.

Proposed Approach

SBS based temporal sample selection for spiral MRSI acqmsmon (method B)

* Implementation of spiral sampling: e e . R A B TR SR BRI SR et
v’ Spiral encoding in MRSI: one temporal point acquired for each k-space 0s |- :
v’ Spatial and temporal interleaving in order to sample the k-space and the SBS temporal points selection
spectroscopic signal with the desired spatial and temporal resolution (Fig. 1). Fig. 7: One'tempora.l point corn'es.p.onds to the launch ofone spiral. Time samples a.cquired.ifl, not acquired if 0. It
) , , , , , takes 2 excitations in our acquisition proposal to acquire all the temporal points with a spiral length time of 1ms.
y - e Simulation of our method (B) using real acquired data: gain of acquisition time of 2
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Acquisition time reduced by a factor 2

Fig. 3. a) Spatial (Nspat = 2), and b) temporal interleaving (Ntime = 4)
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* New spiral acquisition method based on a temporal under-sampling
with a known sparse support spectrum
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* Temporal under-sampling s Decreases of the SNR
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o Sparse reconstruction by Least-Square (LS) and noise minimization using 0w 10w m s w1 o2 5 X
Sequential Backward Selection of the samples (SBS) a) b)
. | _ Estimated support of the Fig. 8: For t=0, a) In vivo 31P image at 3T b) Phantom fbased on in vivo image) ;
y F Un'tar{; Fourier matr;x spectrum c) Reconstructed image with a gridding algorithm [
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g B XSP Fig. 9: Magnitude of the reconstructed spectrum ( noise 10% PCr) of a voxel in the left ellipse of the
{’? image (fig.4) for the two methods. The reconstruction error magnitude (shifted by -100) is given on
N Y . the bottom.)
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* New fast irregular acquisition method with the use of Compressed Sensing
demonstrated with a Least Square reconstruction and the SBS algorithm

o Role of the Sequential Backward Selection of the samples (SBS) [3] = minimize
the noise amplification

(15, )= er(A*A))
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