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Two-shot compressed sensing techniques accelerate cardiac cine sequence acquisition and quantitative evaluation of
the diagnostic efficacy
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[Abstract] Objective To perform cardiac magnetic resonance (CMR) examination with 2-shot compressed
sensing (CS) cardiac cine imaging (cine) technique, so as to obtain high-quality images that can quickly and accurately
assess cardiac function and are closer to the standard cine sequence. Methods The patients, who underwent CMR
examination in Department of Radiology of Peking Union Medical College Hospital of Chinese Academy of Medical
Sciences & Peking Union Medical College from Jul. to Sep. 2018, were continuously enrolled. All enrolled patients
received the standard cine sequence, single-shot (ss) CS cine sequence and 2-shot CS cine sequence image acquisition.
Quantitative analyses of image quality and cardiac function were performed on each cine image acquired from different
sequences. Results Twenty-two patients completed the three types of cine sequences. The average acquisition time
of standard cine sequence, ss CS cine sequence and 2-shot CS cine sequence was (102.50418.55), (20.50%3.71) and
(30.75£5.57) s, respectively. The median total image quality scores of the standard, ss CS and 2-shot CS cine sequences

were 4, 3 and 4, respectively. There was significant difference in the total quality scores between the standard cine
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sequence and the ss CS cine sequence (Z= —2.828, P=0.005), while there was no significant difference between the

standard cine sequence and the 2-shot CS cine sequence (Z=—1.000, P=0.317). In the quantitative study of cardiac

function parameters, left ventricular myocardial mass was significantly different between the standard cine sequence and
the ss CS cine sequence (100.25 [47.30-136.02] g vs 101.25 [48.30-135.30] g, Z= —2.484, P=0.013), but there were no

significant differences in the other parameters. There were no significant differences in the cardiac function parameters

between the standard cine sequence and the 2-shot cine sequence. Spearman correlation analysis showed that there were

good correlations in the cardiac function parameters between the standard cine and the ss CS cine, and the standard cine

and the 2-shot CS cine (all <<0.01). Conclusion The acquisition time of 2-shot CS cine and ss CS cine sequences is

significantly shorter than that of standard cine sequence. However, 2-shot CS cine sequence can obtain images closer to

the images obatined by standard cine sequence, which can be used to accurately evaluate the cardiac function.
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Tab 1 Scanning parameters of each cardiac magnetic resonance sequence

Parameter Standard cine ss CS cine 2-Shot CS cine
ECG gating Retrospective Retrospective Retrospective
TE/TR t/ms 1.4/3.3 1.2/2.9 1.3/3.0
FOV d/mm 340X265 380300 380280
Image matrix 208 X113 208 X113 208 X113
Spatial resolution d/mm 1.6 X1.6 1.7X1.7 1.6X1.5
Temporal resolution d/mm 45 42 42
Slice thickness d/mm 8 8 8

ss: Single-shot; CS: Compressed sensing; ECG: Electrocardiography; TE: Echo time; TR: Repetition time; FOV: Field of view
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1.5 %itsas® R SPSS 24.0 H/F#A T4
W THERERE A IERSML X5 TR,
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MR 450 340, 4 4. BRdE cine 1) ss CS cine
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Fig1 Images captured by each cardiac magnetic resonance sequence

Male, 27 years old, dilated cardiomyopathy. A1-A6: Standard cine; B1-B6: Single-shot compressed sensing cine; C1-C6: Two-shot

compressed sensing cine. A1, B1, C1: Long-axis 4-chamber heart; A2, B2, C2: Long-axis 3-chamber heart; A3, B3, C3: Long-axis 2-chamber

heart; A4, B4, C4: Short-axis heart-bottom segment; A5, B5, C5: Short-axis middle segment; A6, B6, C6: Short-axis apex segment
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Tab2 Comparison of cardiac function parameters obtained by each cardiac magnetic resonance sequence

n=22, median (range)

Parameter Standard cine ss CS cine 2-Shot CS cine Zvalue® Pvalue® Zvalue’ P value
LVEDV V/mL 119.95 (68.20-269.20) 120.44 (67.30-268.40) 123.17 (69.50-266.90) —1.948 0.051 —1.883 0.060
LVESV V/mL 46.55 (17.50-205.90)  47.01 (15.00-209.40)  45.96 (15.20-206.50) —1.641 0.101 —0.731 0.465
LVEF (%) 59.85 (23.50-82.80) 58.78 (21.98-85.03) 61.65 (22.63-84.83) —0.568 0.570 —0.195 0.846
LVCO (Lemin~")  4.55(3.53-7.05) 4.67 (3.54-6.86) 4.54 (3.56-7.05) —1.026 0305 —0.939 0.348
LV s M/g 100.25 (47.30-136.02) 101.25(48.30-135.30) 102.10 (49.22-140.90) —2.484 0.013 —1.851 0.064

*: Comparing results between standard cine and ss CS cine sequences; ": Comparing results between standard cine and 2-shot CS

cine sequences. ss: Single-shot; CS: Compressed sensing; LVEDV: Left ventricular end-diastolic volume; LVESV: Left ventricular

end-systolic volume; LVEF: Left ventricular ejection fraction; LVCO: Left ventricular cardiac output; LV,,: Left ventricular mass
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Spearman 8 X 73
Tab 3 Spearman correlation analysis of cardiac
function parameters obtained by each cardiac magnetic

resonance sequence

Standard cine Standard cine

Parameter vs ss CS cine vs 2-shot CS cine

r P value r P value
LVEDV 0.989 <0.01 0.991 <<0.01
LVESV 0.992 <0.01 0.994 <0.01
LVEF 0.984 <0.01 0.958 <0.01
LVCO 0.960 <0.01 0.988 <<0.01
LV, s 0.972 <0.01 0.993 <0.01

ss: Single-shot; CS: Compressed sensing; LVEDV: Left
ventricular end-diastolic volume; LVESV: Left ventricular
end-systolic volume; LVEF: Left ventricular ejection fraction;
LVCO: Left ventricular cardiac output; LV,,.: Left ventricular mass
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