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Purpose: We sought to evaluate differences in velocity and flow measurements of the aorta between accelerated phase-
contrast MR imaging using SENSE and k-t BLAST, and correlated peak velocities to Doppler ultrasound. To investigate
the feasibility of SENSE and 6-fold k-t BLAST for time-resolved 3D velocity mapping of aortic blood flow.

Materials and M ethods: 2D PC-MR imaging perpendicular to the ascending and descending aorta was performed at 1.5
Tesla (Philips Achieva) in 11 volunteers using SENSE (R=2) and k-t BLAST (2-, 4-, 6-, and 8-fold). Peak velocity, mean
velocity, and stroke volume of the accelerated PC experiments were compared using Spearman’s p, Bland-Altman
analysis, and Wilcoxon rank-sum tests. Peak velocities were additionally correlated to velocity measurements from
continuous wave (CW) Doppler ultrasound. Further, differences in time-resolved 3D blood flow patterns investigated with
3D PC-MR sequences accelerated with either SENSE (R=2) or k-t BLAST (6-fold) were investigated in volunteers and in
2 patients suffering from aortic diseases using the GTFlow software tool (GyroTools).

Results: Strong correlations (R=0.991-0.836) between SENSE and k-t BLAST were found for all three parameters. In
peak velocity significant differences were found between SENSE and all k-t BLAST experiments (marked with ‘*’ in
Figure 2), but not for 2-fold in ascending and 2- and 4-fold k-t BLAST in descending aorta. For mean velocity no
significant differences were found. Stroke volume revealed significant differences for all k-t BLAST experiments in the
ascending and for 6- and 8-fold k-t BLAST in descending aorta (marked with ‘*’ in Figure 2). Comparisons of peak
velocities from CW Doppler ultrasound showed significant correlations for all acceleration techniques (R=0.929-0.808),
but a significant underestimation for k-t BLAST 6 and 8 (marked with ‘# in Figure 2). Bland-Altman analysis for peak
velocities between CW Doppler and acceleration techniques revealed an increase in mean difference form SENSE
(14.3m/s) to k-t BLAST 8 (29.5m/s). Reconstruction of 3D flow patterns revealed attenuations in blood flow dynamics for
k-t BLAST 6 compared to SENSE 2.

Conclusion: SENSE with R=2 and k-t BLAST with low acceleration factor (2- and 4-fold) are significant correlated in
phase-contrast flow measurements. The effects of higher acceleration factors have to be considered for the use in phase-
contrast flow measurements.

Figurel: A) Magnitude and B) phase image of || Figure2: Box plots of peak vel., mean Ascending Aorta Descendin_g Aorta
the ascending (Asc AO) and descending (Des || vel., and stroke vol. for the ascendingand | =
AO) aorta. Time course of flux in the C) || descending AO. (Note: * signif. diff. to E"s * K * s * %
ascending and D) descending aorta. SENSE 2; # signif. diff. to CW Doppler) Lis0 # # # 150 # #
>
600 =
g 125 i 125 *
% S 100 100 *
] E 75 75
w
— 3001 o
S2 kiB2 kiB 4 kiB 6 kB8 CW S2 kiB2 kiB 4 kiB 6 kB8 CW
=40 40
E 35 35
330 30
'g 25 25
é 19:0 260 ti ﬁr%oe [ I’#S] 580 6{‘)0 E 20 20
S1s 15§
ag’ 10 10{
S$2 ktB2 ktB4 kiB6 ktB 8 S2 ktB2 ktB4 ktB 6 kiB 8
E' 120 * k k% 1201
—-200 —
£ o SENSE 2 E 100 1001 .
[ o k-t BLAST 2 ué 804 80
2 o k-tBLAST4 | 2
g 60 601
500 e k-t BLAST 6 @
* k-tBLAST8 | § *
600 b
0 100 200 300 400 500 600 “ 201 201
time [ms] S2 kiB2 kiB4 kiB6 ktB 8 S2 kiB2 kiB4 ktB6 kiB38

Proc. Intl. Soc. Mag. Reson. Med. 16 (2008) 386



