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Application value of four-dimensional automated left atrial quantification in evaluating left
atrial substrate in patients with paroxysmal atrial fibrillation
ZHANG Xu-gian, TONG Qiao-li, WANG Jing, ZHANG Sheng-nan, YIN Hong-ning"
(Department of Echocardiography , the Second Hospital of Hebei Medical University ,
Shijiazhuang 050000, China)

[Abstract] Objective To evaluate the left atrial substrate in patients with paroxysmal
atrial fibrillation (PAF) using four-dimensional automated left atrial quantification (4D Auto
LAQ). Methods A total of 59 patients with PAF who underwent voltage mapping of the left
atrial substrate and radiofrequency ablation in the Second Hospital of Hebei Medical University
were included in this study. Based on the voltage mapping results, patients were divided into the
non-low voltage group (n = 35) and the low voltage group (n = 24). General clinical data,
conventional echocardiogram parameters, left atrial strain and related parameters were compared

between the two groups. The relevant factors were obtained by Logistic regression analysis. The
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parameters with the highest predictive value for left atrial low voltage and its cut-off value were
determined by the area under receiver operating characteristic (ROC) area under curve (AUC).
Results The mean age, CHA2DS2-VASc score, left atrial diameter (LAD), left atrial volume
index (LAVD), left atrial maximal volume (LAVmax), left atrial minimal volume (LAVmin),
and left atrial stiffness (LA stiffness) of the low voltage group were higher than those in the non-
low voltage group. Left atrial total emptying fraction (LAEF), left atrial reservoir longitudinal
strain (LASr), left atrial conduit longitudinal strain (ILAScd) , left atrial contraction longitudinal
strain ( LASct), left atrial reservoir circumferential strain (LASr-c), left atrial conduit
circumferential strain (ILAScd-c) and left atrial contraction circumferential strain (LLASct-c) were
lower in low voltage group than in the non-low voltage group (P <C0.05). Multivariate logistic
regression analysis showed that after correcting for factors such as gender, the above indicators
were still correlated with the presence or absence of low voltage, and the LASr had the highest
predictive value (AUC=0.904, with the optimal cut-off value of 18.50% , sensitivity of 82.9% ,
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and specificity of 83.3%). Conclusion
atrial substrate in PAF patients.
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Figure 1  Measurement of
left atrial parameters by 4D
Auto LAQ

M PentaRay S48, 2= /ZREC 1 000 4~ 853K Wi br
mi o IRH R X SO LR <C0.5 mVE il ik B A2
DHERSN ILE 2.

1.4 GeitsJ5i: B SPSS 23.0 GE it 4 4r #r
Bl . IES AT OB BCR ST AE A ¢ K
5, AR IR0 B TR TR LU BRI R AIAS 35, T4
BERHE R 0 K. RIHZ R Logistic [l 14
3T AR IBCE AR AR G A O PR 3= . THR R B 2
By I H e T AR B BB O f A2 1 AR R AR
(receiver operating characteristic, ROC) i & T M
FH (area under curve, AUC),7E ROC HiZk | LI 2%
PR CIBURR B + 45 5 B — 1) e RIS AE R cut-off

B2 BERUE

ALTCAT TR AR H TR 3 141 O B T TR 5 B JEAIR B JE A8 3 H TR AR U 1 G B3
T L) 5 C.A I H s S8 25 f S A J00 ) s T T 0L 5 D A AT FRL T 38 5 1 R A 0D 11
GO B E I % AR CHLEE>0.5 mV, 20 &R EO AL E<0.1 mV, H b
EARLMAETE 0.1~0.5 mV

Figure 2 Voltage mapping
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Table 1 Comparison of general data and echocardiographic parameters

4153 R B %) AERIMQR) L %] L F(x %5, /min) TR IR (%, %)
TR i 35 22(62.90) 58.00(19.00) 73.17410.47 17(48.60)
ICH R4l 24 13(54.20) 66.50(13.00) 70.96+£11.26 17(70.80)
X2/Z/t 8 0.446 2.897 0.773 2.890

P {H 0.504 0.005 0.442 0.089

41531 1% B IR (IS, %) 1= B It 5 1580, Y00 CHA2DS2-VASc(z +5) LVEF(z +5,%)
oAk R 4 35 3(8.60) 9(25.70) 1.6041.38 64.0244.13
i 21 24 6(25.00) 8(33.30) 2.96+1.88 64.7545.29
X2/ Z/t {8 2.972 0.403 3.031 0.558

P8 0.085 0.526 0.004 0.559

205 % LVEDD(zx #5,mm) LVGLS[M(QR), %] E/e'(z %5) LAD(z %5, mm)
Te AR HL 4 35 46.8644.13 —18.00(—4.00) 10.42+2.84 33.83+2.83
I R4 24 46.2543.40 —18.00(—3.50) 12.3944.67 37.2945.25
X2/Z/t 0.594 1.221 2.008 3.274

P i 0.555 0.227 0.074 0.006

41531 % LAVI[M(QR) ,mL/m?] LAVmax[ M(QR) ,mL] LAVminl M(QR) ,mL]
oA 4 35 27.00(10.00) 49.00(19.00) 22.00(11.00)
I R4 24 35.00(17.75) 62.50(36.75) 36.50(29.00)
X2/Z/t i 3.951 3.760 4.984

P 1A 0.001 0.001 <<0.001

4153 % LAEF(z %5, %) LASr(z +5,%) LAScd[M(QR), %] LASct(z &5, %)
TR HL 40 35 54.1148.60 23.8026.07 —11.00(—5.00) —12.1474.45
ik 4 24 41.50410.20 14.83+4.21 —7.00(—3.75) —7.9243.72
X2/Z /1 {8 5.129 6.268 4.121 3.826

P {H <0.001 <<0.001 <<0.001 <<0.001

21 51 1 %% LASr-c(x +s5,%) LAScd-c(x £5,%) LASct-c(x +5,%) LA stiffness] M(QR) ]|
TCARHL 4 35 29.3447.04 —11.6944.48 —17.66+4.96 0.60(0.30)
IC L FE 4L 24 19.294:8.37 —8.58+4.27 —11.79246.40 1.10€0.80)
X2/Z/t 8 4.985 2.663 3.963 3.551

P4 <£0.001 0.010 <<0.001 0.002

2.2 % M £ Logistic [0 74 ¥ DL 4E #. LASr,LAScd, LASct, LASr-c, LAScd-c, LASct-c,
CHA2DS2-VASc, LAD, LAVI, LAVmax, LA stiffness ¥J 42 72 .0 b7 A T ik H R Y 52 o PR &
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18.50% . W3 3./ 3.
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Table 2 Multivariate Logistic regression analysis

[ A [EVEES PR Wald %* P OR & 95%CI
() 0.078 0.030 6.741 0.009 1.081 1.019~1.146
CHA,DS;-VASc 0.511 0.182 7.840 0.005 1.666 1.166~2.382
LAD(mm) 0.220 0.078 7.864 0.005 1.246 1.068~1.452
LAVI(mL/m?) 0.105 0.033 9.813 0.002 1.110 1.040~1.185
LAVmax(mL) 0.056 0.018 9.268 0.002 1.058 1.020~1.097
LAVmin(mL) 0.107 0.031 11.986 0.001 1.112 1.047~1.182
LAEF(%) —0.146 0.040 13.562 <<0.001 0.864 0.799~0.934
LASr(%) —0.429 0.117 13.354 <0.001 0.651 0.517~0.820
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LASed( %) 0.408 0.123 11.069 0.001 1.504 1.182~1.912
LASct(%) 0.268 0.086 9.818 0.002 1.308 1.106~1.547
LASr-c(%) —0.172 0.047 13.124 <€0.001 0.842 0.767~0.924
LAScd-c( %) 0.167 0.069 5.878 0.015 1.182 1.033~1.354
LASct-c( %) 0.181 0.056 10.533 0.001 1.199 1.074~1.338

LA stiffness 4.618 1.330 12.062 0.001 101.268 7.477~1 371.579

®3 ALESEBMNMEEXHN AUC ERBHE

Table 3 AUC values and cut-off values of left atrial parameters in the prediction of low voltage region

28 AUC 95%CI P T RS 57 2
LAVI(mL/m?) 0.750 0.619~0.881 0.001 34.50 54.2% 85.7%
LAEF(%) 0.837 0.724~0.953 <£0.001 47.50 83.3% 82.9%
LASr(%) 0.904 0.829~0.980 <<0.001 18.50 82.9% 83.3%
LAScd( %) 0.802 0.690~0.915 <<0.001 —8.50 66.7% 80.0%
LASct( %) 0.753 0.629~0.877 0.001 —7.50 50.0% 91.4%
LASr-c(%) 0.832 0.721~0.942 <20.001 27.50 62.9% 87.5%
LAScd-c( %) 0.691 0.554~0.828 0.013 —11.50 83.3% 48.6%
LASct-c( %) 0.764 0.635~0.892 0.001 —13.50 66.7% 80.0%

LA stiffness 0.832 0.725~0.939 <<0.001 0.95 62.5% 91.4%
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Figure 3 ROC curve of left atrial parameters in the
prediction of low voltage region
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Table 4 Repeatability test

- WMEEH N WL (7]
1CC 95%CI 1CC 95%CI
LASr 0.972  0.895~0.993 0.978  0.915~0.994
LAScd 0.862  0.550~0.964 0.883  0.621~0.969
LASct 0.868  0.549~0.966 0.872  0.562~0.967
LASr-c 0.994  0.975~0.998 0.984  0.937~0.996
LAScd-c 0.917  0.564~0.981 0.830  0.118~0.962
LASct-c 0.965  0.853~0.991 0.963  0.770~0.992
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