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Construction of a risk prediction model for recurrence of atrial fibrillation after

simultaneous maze ablation for cardiac surgery
CAI Yanpo, GU Jiaxi, LIU Hong, SHAO Yongfeng
Department of Chest Surgery, the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract]  Objective: To explore the risk factors for postoperative recurrence of atrial fibrillation after concomitant Maze IV
ablation for cardiac surgery and construct a nomogram model for risk prediction. Methods: Data were collected from 596 patients who
underwent concurrent cardiac surgery and Maze IV ablation at the Department of Cardiac Macrovascular Surgery of the First Affiliated
Hospital of Nanjing Medical University, from January 2014 to December 2022. Patients were divided into two groups based on whether
atrial fibrillation recurred within 1 year postoperatively. Univariate chi-square test, multivariate logistic regression, and Cox regression
models were used to analyze the independent risk factors for atrial fibrillation recurrence within 1 year postoperatively and to construct
a risk prediction model. Results: Among the 596 patients, 150(25.2%) experienced recurrences. Univariate analysis showed that age,
duration of atrial fibrillation, left atrium diameter (LAD) , right atrium diameter (RAD) , prior pacemaker placement, and early atrial
fibrillation recurrence were risk factors for postoperative recurrence of atrial fibrillation, while multifactorial analysis showed that age,
duration of atrial fibrillation, LAD, and early atrial fibrillation recurrence were independent risk factors. Cox regression analysis
demonstrated that age[ HR=1.035(1.025-1.068) , P < 0.001 1, duration of atrial fibrillation (HR=1.003[1.001-1.006], P=0.003), LAD
[HR=1.025 (1.006— 1.044) , P=0.009] , use of a hinged ablation forceps [HR=3.269 (2.083-5.130], P < 0.001], and early
postoperative atrial fibrillation recurrence [HR=3.592(2.532-5.095) , P < 0.001] were significantly associated with atrial fibrillation
recurrence. According to the receiver operating characteristic curve analysis, the cut-off values for age, duration of atrial fibrillation,

and LAD were 59.5 years, 9.5 months, and 51.5 em, respectively. Conclusion: Maze IV has good long-term efficacy in maintaining
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sinus rhythm. In patients with atrial fibrillation undergoing cardiac surgery, older age, longer LAD, and longer duration of atrial

fibrillation can adversely affect the ablation outcome. The hazard model constructed based on these results has good predictive

performance.

[Key words] atrial fibrillation; Maze IV procedure; nomogram model
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Table 1 Univariate analysis of recurrence of atrial fibrillation after Maze IV surgery

AF AF
ftem recurrence group(n=150) recurrence group(n=446) P
Age(years,x +s) 62.0+9.3 58.4 £ 9.1 <0.001
BMICkg/m*, % + 5) 234 +£3.5 23.6+3.2 0.627
Duration of atrial fibrillation (month) 56.4 +80.8 20.3 +38.3 <0.001
LAD(mm) 55.7+10.1 504 +7.4 <0.001
LVDd(mm) 52.0+8.7 51.6+7.9 0.630
RAD(mm) 44672 41575 0.002
EF (%) 53.6+19.4 522 +21.1 0.467
Extracorporeal circulation time (min, x + 5) 162.8 £44.5 157.8 £42.3 0.225
Aortic occlusion time(min, x + s) 126.6 +43.7 120.5 +35.7 0.095
Mechanical ventilation time Ch, x + s) 48.5+93.8 424 +102.6 0.523
ICU hospitalization time (h,x + s) 101.2 + 144.0 86.7 + 158.1 0.323
Postoperative hospitalization time (d0,% + s) 159 +8.8 154+11.1 0.610
Gender(Female)[n(%)] 88(58.7) 245(54.9) 0.426
Persistent atrial fibrillation[ n(%) ] 123(82.00 354(79.4) 0.635
Smoking history[n(%) ] 22(14.7) 74(16.6) 0.610
Drinking history[n(%) ] 18€12.00 60(13.5) 0.780
History of hypertension[n(%)] 52(34.7) 139(31.2) 0.436
History of diabetes[n(%)] 16(€10.7) 33(7.4) 0.230
History of cerebral infarction[ n(%) ] 19C12.7) 58(13.00 1.000
History of peripheral vascular diseases[n(%) ] 3(2) 9(2.00 1.000
History of hyperthyroidism[n(%) ] 000.0) 200.4) 1.000
History of catheter ablation[n(%) ] 2(1.3) 8(1.8) 1.000
History of pacemaker implantation[ n(%) ] 427D 1(0.2> 0.016
Using hinged ablation forceps[n(%) ] 40026.7) 128(28.7) 0.601
Hemodialysis[n(%) ] 8(5.3) 19(4.3) 0.650
Cerebral infarction[n(%) ] 1€0.7 3(0.7 1.000
Tracheostomy[n(%) ] 4(2.7) 8(1.8) 0.509
Sternal malunion[n(%) ] 1€0.7 2(0.4) 1.000
Early recurrence of atrial fibrillation[n(%) ] 78(52.0) 55(12.3) <0.001
Postoperative pacemaker implantation[ n(%) ] 6(4) 9(2.00 0.225
NYHA I-IV[n(%) ] 91(60.7) 268(60.1) 0.924
Degenerative change[n(%) ] 69(40.6) 178(39.9) 0.231

#2 Maze VAREEELMEEES

Table 2 Multivariate analysis of recurrence of atrial fibrillation after Maze IV surgery

Ttem B SE P OR 95% CI
Age 0.047 0.020 0.021 1.048 1.007-1.090
Duration of atrial fibrillation 0.011 0.003 0.001 1.011 1.005-1.018
LAD 0.061 0.022 0.006 1.063 1.018-1.109
RAD 0.023 0.023 0.318 1.023 0.978-1.071
Early recurrence of atrial fibrillation 2.820 0.489 <0.001 16.875 6.440-43.747

B: the unstandardized beta; SE: the standard error; OR: odds ratio; Cl: confidence interval.
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Table 3 Multivariate Cox analysis of atrial fibrillation recurrence after Maze IV surgery
[tem B SEM HR 95% C1 P
Age 0.035 0.010 1.035 1.025-1.068 <0.001
Duration of atrial fibrillation 0.003 0.001 1.003 1.001-1.006 0.003
LAD 0.025 0.010 1.025 1.006-1.044 0.009
Using hinged ablation forceps 1.184 0.230 3.269 2.083-5.130 <0.001
Early recurrence of atrial fibrillation 1.279 0.178 3.592 2.532-5.095 <0.001
SEM: standard error of mean; HR: hazard ratio.
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Figure 2 Kaplan-Meier survival curves showing the probability of atrial fibrillation non-recurrence
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