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Preoperative left ventricular ejection fraction as an independent predictor for atrial
fibrillation recurrence after Maze IV combined with valve surgery: a propensity score -
matched study
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'Department of Cardiothoracic and Vascular Surgery, the First Affiliated Hospital of Nanjing Medical University,
Nanjing 210029;°Department of Thoracic Surgery, Qidong People’ s Hospital, Nantong 226200, China

[Abstract] Objective: To explore the influence of preoperative left ventricular ejection fraction (LVEF) on the risk of atrial
fibrillation (AF) recurrence after combined Cox Maze IV and valvular surgery. Methods: We retrospectively reviewed clinical and
follow up data of patients who underwent Cox Maze IV combined with valvular surgery at the Department of Cardiothoracic and
Vascular Surgery, the First Affiliated Hospital of Nanjing Medical University, between January 2014 and December 2023. Patients
were classified by echocardiographic LVEF measured within one week before surgery into a low LVEF group (LVEF<50%) and a
normal LVEF group (LVEF=50% ). Propensity score matching (PSM) was performed at a 1:2 ratio to balance baseline covariates
between groups. Postoperative AF recurrence rates were compared between matched groups. Results: A total of 513 patients were
initially included. Before matching, the low LVEF group comprised 66 patients (39 males, 27 females) with a mean age of (59.7+8.7)
years, while the normal LVEF group comprised 447 patients (179 males, 268 females) with a mean age of (59.4£9.5)years. After PSM,
64 patients remained in the low LVEF group and 125 in the normal LVEF group. The postoperative AF recurrence rate was
significantly higher in the low LVEF group compared to the normal LVEF group (log-rank, P=0.013). Cox regression analysis identified
low LVEF as an independent risk factor for AF recurrence after Cox-Maze IV combined with valvular surgery. Conclusion: Lower

preoperative LVEF is associated with a higher risk of AF recurrence after combined Cox Maze IV and valvular surgery.
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Table 1 Comparison of low LVEF group and normal LVEF group before matching
Variable LVEF=50%(n=447) LVEF<50%(n=66) X/ P SMD
Sex[n(%) | 7.947 0.005 0.388
Female 268(60.0) 27(40.9)
Male 179(40.0) 39(59.1)
Age(years,x +5) 59.40 + 9.46 59.74 + 8.68 -0.280 0.779 0.038
BMI(kg/m®,x +5) 2346 £3.14 23.90 £3.28 -1.055 0.292 0.137
Hypertension[n(%) | 137(30.6) 18(27.3) 0.173 0.679 0.074
Diabetes[n(%) ] 40(8.9) 6(9.1) <0.001 1.000 0.005
Smoking[ n(%) | 69(15.4) 18(27.3) 4.888 0.027 0.292
Drinking[n(%) ] 58(13.0) 15(22.7) 3.723 0.054 0.257
Cerebral infarction[ n(%) | 62(13.9) 5(7.6) 1.491 0.222 0.204
Peripheral vascular diseases[n(%) | 6(1.3) 2(3.0) 0.252 0.616 0.116
Hyperthyroidism[n(%) ] 2(0.4) 0(0) <0.001 1.000 0.095
Catheter ablation[ n(%) | 6(1.3) 2(3.0) 0.252 0.616 0.116
Pacemaker[ n(%) | 4(0.9) 1(1.5) <0.001 1.000 0.057
CHA2DS2-VASc[ M(Pss, Pss) | 2(1,3) 2(1,3) 1.485 0.139 0.195
Aortic valve treatment|[ n(%) | 154(34.5) 26(39.4) 0.421 0.518 0.103
Mitral valve treatmen[n(%) | 435(97.3) 63(95.5) 0.202 0.655 0.100
Tricuspid valve treatmen[ n(%) ] 286(64.0) 49(74.2) 2.231 0.135 0.223
Aod(mm,x +5) 28.51 £4.55 28.79 £3.97 -0.470 0.638 0.065
LAD(mm,x +s) 52.03 + 8.69 52.47 +£7.54 -0.388 0.698 0.054
LVDd(mm,x + ) 50.97 +7.38 59.95 + 8.88 -9.464 <0.001 1.101
LVPW (mm,x +s) 9.78 £ 1.22 9.73 £ 1.26 0.318 0.751 0.041
Instrument[n(%) | 0.138 0.710 0.070
Atricure 332(74.3) 51(77.3)
Medtronic 115(25.7) 15(22.7)

CPB duration(min,x + s) 15691 + 41.81 158.32 + 51.73 -0.247 0.805 0.030
Cross clamping duration(min,x # s) 120.75 + 36.63 125.64 +43.02 -0.988 0.324 0.122
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Table 2 Comparison of low LVEF group and normal LVEF group after matching

Variable LVEF=50%(n=125) LVEF<50% (n=64) X/2/ P SMD

Sex[n(%) ] 0.158 0.692 0.085

Female 58(46.4) 27(42.2)

Male 67(53.6) 37(57.8)
Age(years,X £5) 58.77 £ 10.13 59.64 + 8.78 -0.586 0.559 0.092
BMI(kg/m*,x + 5) 24.09 £ 3.39 23.80 £ 3.14 0.570 0.569 0.089
Hypertension[n(%)] 36(28.8) 17(26.6) 0.023 0.878 0.050
Diabetes[n(%) ] 9(7.2) 6(9.4) 0.058 0.811 0.079
Smoking[n(%) ] 30(24.0) 18(28.1) 0.194 0.660 0.094
Drinking[n(%) ] 30(24.0) 14(21.9) 0.021 0.884 0.051
Cerebral infarction[ n(%) ] 5(4.0) 5(7.8) 0.583 0.444 0.162
Peripheral vascular diseases[n(%) | 0(0) 0(0) - - <0.001
Hyperthyroidism[n(%) ] 0(0) 0(0) - - <0.001
Catheter ablation[ n(%) | 2(1.6) 2(3.1) <0.001 0.877 0.101

Pacemaker[n(%) ] 0(0) 1(1.6) <0.001 0.732 0.178
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Variable LVEF=50%(n=125) LVEF<50%(n=64) X/ P SMD
CHA2DS2-VASc[ M(Pss, Ps) ] 2(1,3) 2(1,3) 0.047 0.950 0.009
Aortic valve treatment[n(%) | 47(37.6) 26(40.6) 0.061 0.805 0.062
Mitral valve treatment[n(%) ] 123(98.4) 62(96.9) <0.001 0.877 0.101
Tricuspid valve treatment| n(%) | 76(60.8) 47(73.4) 2.458 0.118 0.271
Aod(mm,x +s) 28.94 £ 5.07 28.81 +£4.02 0.168 0.866 0.027
LAD(mm,x +s) 51.73 £7.38 52.73 +7.47 -0.883 0.378 0.136
LVDd(mm,x +s) 51.96 + 7.02 60.09 + 8.66 -6.897 <0.001 1.032
LVPW(mm,x +s) 9.92 +1.38 9.77 £ 1.18 0.762 0.447 0.120
Instrument[n(%) ] <0.001 0.982 0.032
Atricure 96(76.8) 50(78.1)
Medtronic 29(23.2) 14(21.9)
CPB duration(min,x + s) 163.22 £ 45.16 160.08 = 51.47 0.432 0.666 0.065
Cross clamping duration(min, % % s) 125.42 +39.26 127.77 + 41.90 -0.379 0.705 0.058
Unadjusted sample Adjusted sample Unadjusted sample Adjusted sample
6 61 0.31 0.31
o - £ ] £
4 E 44 Z 021 £ 0.2 |
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Figure 1 Distribution of balance before and after matching

R3 EEIFAFEXRER

Table 3 Atrial fibrillation recurrence after matching

Total recurrence

1-Year freedom 3-Year freedom 5-Year freedom

Total case

Group otal cases [n(%) ] from AF(%) from AF(%) from AF(%)
LVEF=50%(n=125) 125 34(27.20) 99.20 83.20 68.00
LVEF<50%(n=64) 64 24(37.50) 98.40 75.00 60.90

CI: 1.15~3.37, P=0.014, B 3), 5 Fi& Cox [F1 )3 45
BRI FraVAHANMLEEHPHEES
WG58 L, X R B LVEF X AF & K 1 520 71
AN TRV R AAE 1 28 2 B A A AR 0 — B, SR T % 30 2H 2 [1A]
BRI AT IR 22 57 -

B S5, LVEF BRAIRH R 1 = XU FE <65 %
(HR=2.39,95%ClI: 1.22~4.68, P=0.011) A1 4P (HR=

2.42, 95% CI: 1.08~5.46, P=0.033) & & & & N &
o BIRTIE>65 % H 53 1 3 b RS A T
HOHEERTG AR L

X T AT A 5 4, RS S TR AE o B R g S
(HR=1.87,95%CI: 1.06~3.28, P=0.029) . 7 /& Ifi. [& 5
(HR=2.11,95%CI: 1.07~4.15, P=0.031) f) i & 1. 21
R B AR LE, BARTERE R 2 T, LVEF PR 1)
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B Forest plot of multivariable Cox regression analysis-model 1

Variable HR(95% CD P value

LVEF 2.59(1.30-5.14)

(low vs. normal)

—a—— 0.007
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Forest plot of multivariable Cox regression analysis-model 2

Variable HR(95% CID P value

LVEF 2.19(1.00-4.77) —=—— 0.049

(low vs. normal )

LVDd  1.02(0.99-1.05) = 0.250
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A: Kaplan-Meier curves for atrial fibrillation recurrence. B: Forest plot of univariable Cox regression analysis for factors associated with postopera-

tive atrial fibrillation recurrence. C: Forest plot of multivariable Cox regression analysis for factors associated with postoperative atrial fibrillation recur-

rence. HR: hazard ratio; CI: confidence interval.
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Figure2 Analysis of impact of LVEF on AF recurrence after Maze [V procedure combined with valvular surgery
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Varible Cases[n(%) ] HR(95%C1) P P for interaction
Overall 189(100.0) a1 1.97(1.15-3.37) 0.014
Age 0.712

>65 years 54(28.6) —— 1.64(0.64-4.18) 0.305
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Sex 0.484
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Hypertension 0.922
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Aod 0.668
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25-37 mm 138(73.0) —y 2.17(1.16-4.06) 0.015
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Diabetes
No 174(92.1) —— 1.87(1.06-3.28) 0.029
Yes 15(7.9) 4.42(0.39-49.42) 0.228
Instrument 0.924
Atricure 146(77.2) e 2.20(1.19-4.07) 0.012
Medtronic 43(22.8) 2.2500.71-7.12) 0.167
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LVDd 0.628
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>55 mm 83(43.9) —— 1.94(0.89-4.24) 0.095
LAD 0.837
<50 mm 88(46.6) ————1 1.71€0.69-4.20) 0.249
>50 mm 101(53.4) 2.05(1.04-4.04) 0.039
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Figure 3 Subgroup analysis of the association between preoperative LVEF and postoperative AF recurrence
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