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The value of compressed sensing cardiac cine magnetic resonance imaging for analysis
of left atrial function

CHEN Yang,ZHU Xiaomei', QIN Jie,ZHU Yinsu, XU Yi

Department of Radiology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: This stndy aims to evaluate the value of compressed sensing (CS) cine cardiac magnetic resonance (CMR) for
left atrial (LA ) functional assessment compared with traditional segmented cine imaging (regarded as gold standard). Methods: Forty
healthy volunteers and thirty-one patients with reduced left ventricular diastolic function by echocardiography underwent segmented
cine and CS cine imaging with steady-state free-precession sequence to cover LA during CMR. LA diameter,volume and ejection fraction
(EF)were evaluated by CV142(circle cardiovascular imaging, Canada). Two radiologists independently performed qualitative analysis of
image quality and quantitative analysis of all above LA parameters. Results: The image quality was no significant difference between
traditional and CS cine. There was an excellent correlation for LA diameter (ICC>0.90) and good correlation for LA volume, EF between
both cines(ICC>0.80) , except for active EF. There were no significant difference in LA 2- and 4-chamber transverse diameters derived
from both cines. Compared to the gold standard, the CS cine overestimated LA minimal volume, but the difference was small [ (4.45+
11.18) mL, P=0.003]. The LA maximal volume, pre - active volume and passive EF obtained by the two methods had no statistical
difference. CS cine more accurately distinguished volunteers from patients with abnormal LA function than segmented cine. Conclusion:
CS cine can be used to accurately evaluate LA diameter and volume for LA functional assessment,especially passive EF of LA.
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Figure 1 Calculating LA diameter and volume
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Figure 2 Comparison of image quality between traditional cine and CS cine
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Table 1 Comparison LA end-diastolic diameters between traditional cine and CS cine (mm,x +5)

RESH (NG CSHLFY PLEN P ICC
I ER 4892+ 11.18 4923 +11.19 0.30 +3.29 0.471 0.957
0N N 55.30 + 10.50 54.05 +9.24 -1.25+3.90 0.015 0.922
VU i U R AR 48.01 + 10.49 48.27 +10.63 0.26 £3.22 0.532 0.954
PR CRAR 56.19 +9.13 54.65 +9.62 -1.54+3.35 0.001 0.936




BAVER2M PR b RIENE, % BE, SR S TRAEA OSSN B BRI 250 D T RE TP BN (ELLY .

202142 A B ERR 22 E R (A ARRLERR) , 2021 ,41(02) :252-257,273 - 255 -
~ 90,004 Y=2.368+0.958X £ 15.004
g P<0.001 = .
< 80.004 1=0.957 = 10.001 -
% : ﬂf +0.96 bRifi 2%
43 70.00 B 5.00 .t e 6.135
£ 60.00 1 ol L e T
1 T 000 e, 0,305
ﬂ'g”g 50.00 B L S, e
2 40.00- D 5001 e ~1.96 hiifE 22
i fé: Z6.745
3000 T T T T T T T - 00 T T T T T T T
30.00 40.00 50.00 60.00 70.00 80.00 90.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
CS HL32 O R4S (mm ) PR L 52 O AR 4 {E (mm)
_ Y=1.875+0.966X Ag 15.00 1
£ P <0.001 = +1.96 brifEi
=] i . R
i & 1000] o 6.050
#= Nl e LY Lt .
2 60.00 1 500 AL, P
S = R EHANT 20259
= £ 000 RN :
b 40.00 2 B
2 40,00 2 ] . . loskM
2 D 500 . 1.96 HpifEE
i T 26.569
20.00 - . . Z _10.001 ; . .
2000 4000  60.00  80.00 2000 4000  60.00  80.00
CS HL S U U A% (mm ) TR 52 D0 s U AR E A (mm )
B3 {40 CS B S E A0 B = B0 Fn M Az O 2 A 25 1 [E]V3 75 72 % Bland-Altman £ & &

Figure 3 Correlation and Bland-Altman plots for LA 2- and 4-chamber transverse diameters by traditional cine and CS

cine
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Table 2 Comparison LA volume parameters between traditional cine and CS cine (x+s)
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Figure 4 Correlation and Bland-Altman plots for LAV,.. volume and EF ... by traditional cine and CS cine
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Table 3 Comparison LA diameter and volume derived from traditional cine and CS cine between normal group and pa-

tient group (x+s)
. N2 CSH
s e o Pl A ol Pl
20 ARk (mm)
TR 41.16 = 4.08 56.44 + 10.74 0.006 42.63 +£4.07 55.61 £ 12.20 <0.001
AN 48.58 £5.22 61.80 + 10.26 0.001 48.57 £ 4.79 59.35+9.45 0.003
VU s O A 44.01 + 6.05 51.88 +12.37 0.031 44.20 = 5.81 52.21 + 12.68 0.020
PO AR 50.63 + 5.67 61.57 + 8.66 0.016 44.20 £5.53 60.71 + 8.86 0.006
Al AR (mL)
LAV, 31.38 £9.03 110.72 + 78.87 <0.001 34.60 + 10.14 116.37 + 83.71 <0.001
LAV, 71.90 + 16.20 143.91 + 81.63 <0.001 67.50 = 15.65 143.78 + 87.18 <0.001
LAV,. 49.03 £ 11.50 123.89 +76.93 <0.001 4542 £ 11.85 124.98 + 83.32 <0.001
EF 56.25 + 8.16 27.36 + 14.32 <0.001 48.72 +9.15 22.92 +13.61 <0.001
EF ive 31.70 £ 6.81 15,50 + 11.33 <0.001 32.81 +8.17 15.18 £ 11.88 <0.001
EFooer 36.23 +7.81 14.30 = 10.58 <0.001 23.90 + 8.48 9.18 + 8.63 <0.001
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