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Supplementary Table 1. Spearman correlations among LAVI, LASr, and LAAV
	Variable pair
	Spearman r
	P value
	Interpretation

	LAVI and LASr
	-0.582
	<0.001
	Moderate negative correlation

	LAVI and LAAV
	-0.407
	<0.001
	Moderate negative correlation

	LASr and LAAV
	0.468
	<0.001
	Moderate positive correlation


Note: LAVI, left atrial volume index; LASr, left atrial reservoir strain; LAAV, left atrial appendage flow velocity. Spearman r is the rank correlation coefficient; P values were derived from Spearman correlation analysis.
Supplementary Table 2. VIFs of variables in the main Cox model
	Variable
	VIF

	Persistent AF
	1.34

	AF duration (per 1-month increase)
	1.29

	LAVI (per 1 mL/m² increase)
	1.57

	LASr (per 1% increase)
	1.76

	LAAV (per 1 cm/s increase)
	1.42


Note: VIF, variance inflation factor; Cox, Cox proportional hazards model; AF, atrial fibrillation; LAVI, left atrial volume index; LASr, left atrial reservoir strain; LAAV, left atrial appendage flow velocity. VIF<5 indicated no multicollinearity with a substantial influence.
Supplementary Table 3. Completion of follow-up rhythm monitoring
	Indicator
	Overall
	Recurrence group
(n=68)
	Non-recurrence group
(n=178)
	P value

	Scheduled follow-up completion rate
	236/246 (95.9)
	65/68 (95.6)
	171/178 (96.1)
	0.865

	Scheduled ECG recordings per patient
	4.0±1.0
	4.1±1.1
	4.0±1.0
	0.515

	Scheduled 24-h Holter recordings per patient
	3.2±0.8
	3.3±0.9
	3.2±0.8
	0.424

	Symptom-triggered additional ECG or Holter
	83/246 (33.7)
	31/68 (45.6)
	52/178 (29.2)
	0.015


Note: ECG, electrocardiogram; Holter, 24-h ambulatory electrocardiography. Continuous variables are expressed as mean ± standard deviation, and categorical variables as n/N (%). P values were derived from independent-samples t-test or χ² test.
Supplementary Table 4. Main model and ridge-penalized Cox sensitivity analysis
	Variable
	Main Cox model HR (95% CI)
	Ridge-penalized Cox HR (95% CI)
	Consistency interpretation

	Persistent AF
	1.742 (1.026-2.957)
	1.681 (1.006-2.808)
	Consistent direction

	AF duration
	1.005 (0.996-1.014)
	1.004 (0.996-1.013)
	Still nonsignificant

	LAVI
	1.029 (1.003-1.056)
	1.027 (1.002-1.053)
	Consistent direction

	LASr
	0.891 (0.842-0.943)
	0.895 (0.849-0.944)
	Still significant

	LAAV
	0.972 (0.956-0.989)
	0.974 (0.959-0.990)
	Still significant


Note: Cox, Cox proportional hazards model; HR, hazard ratio; CI, confidence interval; AF, atrial fibrillation; LAVI, left atrial volume index; LASr, left atrial reservoir strain; LAAV, left atrial appendage flow velocity. Ridge-penalized Cox regression was used to evaluate the robustness of estimates from the main model.
Supplementary Table 5. Cox sensitivity analysis adjusted for procedural heterogeneity
	Variable
	HR
	95% CI
	P value

	LASr (per 1% increase)
	0.894
	0.842-0.949
	<0.001

	LAAV (per 1 cm/s increase)
	0.973
	0.957-0.990
	0.002

	Any additional ablation
	1.184
	0.684-2.052
	0.546

	Procedure time (per 10-min increase)
	1.031
	0.918-1.158
	0.606

	Total number of pulse applications (per 5-application increase)
	1.046
	0.913-1.200
	0.518

	Persistent AF
	1.581
	0.891-2.805
	0.117

	LAVI (per 1 mL/m² increase)
	1.025
	0.998-1.053
	0.071

	AF duration (per 1-month increase)
	1.004
	0.995-1.013
	0.383


Note: HR, hazard ratio; CI, confidence interval; LASr, left atrial reservoir strain; LAAV, left atrial appendage flow velocity; PVI, pulmonary vein isolation; CFAE, complex fractionated atrial electrogram; AF, atrial fibrillation; LAVI, left atrial volume index. HRs were calculated using the Cox sensitivity model adjusted for procedural heterogeneity.
Supplementary Table 6. Exploratory Cox analysis among patients with persistent AF (n=64, events=27)
	Variable
	HR
	95% CI
	P value

	LASr (per 1% increase)
	0.902
	0.817-0.996
	0.041

	LAAV (per 1 cm/s increase)
	0.969
	0.941-0.998
	0.037

	LAVI (per 1 mL/m² increase)
	1.019
	0.982-1.058
	0.316

	Any additional ablation
	1.310
	0.502-3.420
	0.582


Note: HR, hazard ratio; CI, confidence interval; LASr, left atrial reservoir strain; LAAV, left atrial appendage flow velocity; LAVI, left atrial volume index. This analysis was limited to patients with persistent AF and represents an exploratory Cox model.
Supplementary Table 7. Rhythm status during TTE and TEE examinations
	Rhythm during examination
	Overall
(n=246)
	Recurrence group
(n=68)
	Non-recurrence group
(n=178)
	P value

	Sinus rhythm during TTE
	169 (68.7)
	38 (55.9)
	131 (73.6)
	0.008

	AF rhythm during TTE
	77 (31.3)
	30 (44.1)
	47 (26.4)
	0.008

	Sinus rhythm during TEE
	162 (65.9)
	35 (51.5)
	127 (71.3)
	0.004

	AF rhythm during TEE
	84 (34.1)
	33 (48.5)
	51 (28.7)
	0.004


Note: TTE, transthoracic echocardiography; TEE, transesophageal echocardiography; AF, atrial fibrillation. Categorical variables are expressed as n (%); P values were derived from the χ² test.
Supplementary Table 8. Cox sensitivity analysis adjusted for rhythm status during examination
	Variable
	HR
	95% CI
	P value

	LASr (per 1% increase)
	0.897
	0.846-0.951
	<0.001

	LAAV (per 1 cm/s increase)
	0.974
	0.958-0.990
	0.002

	AF rhythm during TTE examination
	1.284
	0.738-2.233
	0.376

	AF rhythm during TEE examination
	1.341
	0.774-2.324
	0.294


Note: HR, hazard ratio; CI, confidence interval; LASr, left atrial reservoir strain; LAAV, left atrial appendage flow velocity; TTE, transthoracic echocardiography; TEE, transesophageal echocardiography; AF, atrial fibrillation. HRs were calculated using the Cox sensitivity model adjusted for rhythm status during examination.
Supplementary Table 9. AAD use after the 3-month blanking period
	AAD status
	Overall
	Recurrence group
(n=68)
	Non-recurrence group
(n=178)
	P value

	AAD discontinued after 3 months
	189 (76.8)
	49 (72.1)
	140 (78.7)
	0.273

	AAD continued after 3 months
	57 (23.2)
	19 (27.9)
	38 (21.3)
	0.273


Note: AAD, antiarrhythmic drug. Categorical variables are expressed as n (%); P values were derived from the χ² test.

