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Use of MRI single breathhold three-dimensional whole heart cine sequence to assess cardiac function
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[Abstract] Objective: To evaluate the feasibility of single breath hold whole heart three dimen-
sional (3D) balanced steady state {ree precession (bSSFP) cine sequence on cardiac function assess-
ment compared with clinically established two-dimensional (2D) bSSFP cine sequence. Methods: 20 pa-
tients with cardiac disease were included in this study. Routine cardiac views using 2D bSSFP cine and
whole heart volume using single breath hold 3D bSSFP cine sequence were acquired. All MR images
were analyzed blindly by two experienced radiologists separately. First, the overall image quality was
graded on a four-point scale according to the image. Second, left ventricular end diastole volume
(EDV) ,end systole volume(ESV) ,stroke volume (SV),ejection fraction (EF),cardiac output (CO),
and cardiac index (CI) were measured using the two sequence images separately. Results: All patients

were successfully scanned. The time of a 3D scan was much shorter than that of a 2D scan [ 2D vs 3D,
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(488.8427.0)s vs (23.0%£2.7)s]. The overall image quality score of 3D was slightly lower than that
of 2D (2D vs 3D,3.55£0.6 vs 2.9040. 31;Z=3.357,P=0.001). Three of the 20 patients were ex-
cluded from the cardiac functional analysis due to poor image quality. There was no significant differ-
ence in functional parameters between the two sequences except that 3D sequence slightly overestima-
ted EDV and ESV (2D vs 3D,EDV,169. 66 +69. 53 vs 175.414+72.86,t=2.519,P=0. 023; ESV,
109.99469. 78 vs 114, 03£72.32,t=2. 804,P=0. 013;SV,59. 67+ 15. 46 vs 61. 38 £18. 30, Z=
1.254,P=0.210;EF.,40. 33415, 15 vs 40. 04415, 26,t=1.728.P=0. 103;CO,4. 354 1. 24 vs 4. 49+
1.55,7=1.250,P=0.211;CI,2. 5140. 56 vs 2.58£0.73,Z2=0. 995, P=0. 320. The functional pa-
rameter acquired by 3D sequence was highly correlated with that of 2D (EDV,0. 992;ESV,0.995;SV,
0.981;EF,0.999;C0O,0. 985;CI, 0. 965). Conclusion ;: Despite the slightly compromised image quality,
single breath hold whole heart 3D bSSFP cine had a higher scan speed, with acceptable accuracy in
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functional parameter assessment.
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