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Fig. 1. Data sampling pattern in k-t space
(a) SENSE (b) k-t BLAST.
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Fig. 2. Diagram of x-t space and x-f space
(a) dynamic images (b) x-t space (c) x-f space (inverse fourier trans-

formint).
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(a) x-f space
Undersampling scan

(b) x-f space
Training scan

> f

(c) Reconstructed
x-f space

Fig. 3. Diagram of reconstruction of k-t BLAST and k-t SENSE
(a) x-f space (under sampling scan) (b) x-f space (training scan) (c)

reconstructed x-f space.
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Fig. 4. k-t sampling pattern of separated scan. (k-t factor 2, 6 training

profiles)
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Acquisition stage + Training stage

(Under sampling scan)
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Fig. 5. k-t sampling pattern of inter-leaved scan. (k-t factor 2, 6 training

profiles)
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Fig. 6. Long axis cine MRI in normal healthy volunteer (24y. o)
(a) 45 phase, k-t factor 5, 11 training profiles, scan time 7s (b) 100
phase, k-t factor 5, 11 training profiles, scan time 17 s.

Sc3f
B-FFE{ M
Gd 401 ms

3can
B-FFE f M

AP &
RL#

AP B
RL 418

Gd 393 ms e

ar. .
|4

b

Sc7f
B-FFE /M
Gd 393 ms .

|

Y631
1B

Fig. 7. Long axis cine MRI in normal healthy volunteer (35y. o)
(a) without k-t BLAST (24 phase), (b) with k-t BLAST (24 phase, k-t factor 4, 11 training pro-
files) (c) with k-t BLAST (24 phase, k-t factor 8, 11 training profiles)
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Fig. 8. 3D cine MR imaging with breath-hold and ECG triggering. (k-t factor 8, 11. 11 training

profiles)
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Fig. 9. Real-time cardiac cine MR imaging without ECG trigger during

free breathing

(a) 7y. o boy cardiac image (b) normal healthy volunteer (31y. o)
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Preliminary Clinical Experiences with k-t BLAST and k-t SENSE
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We investigated the feasibility of k-t BLAST and k-t SENSE in the evaluation of 2D or 3D cardiac
cine MR imaging, cardiac real time imaging, and dynamic imaging of abdomen with contrast materi-
al. k-t BLAST and k-t SENSE, a new technique, enables ultrafast dynamic imaging. Data sampling
consists of acquisition of training data and data under sampling and reconstruction of the data in the
x-f space (x=spatial position, f=temporal frequency). Separate data sampling is useful in cardiac
cine imaging to assess motion of the cardiac wall. Interleaved data sampling is useful for real-time

cardiac imaging during free breathing.
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