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traditionally relies on transesophageal echocardiography (TEE) guidance, which carries limitations including
anesthesia requirements and esophageal injury risks. Whether digital subtraction angiography (DSA)
combined with transthoracic echocardiography (TTE) guidance can balance therapeutic efficacy with
procedural simplification remains unclear. This study aims to compare the safety and efficacy of “one-stop”
procedure for NVAF under different imaging guidance modalities. Methods Based on predefined inclusion
and exclusion criteria, this retrospective cohort study was conducted on consecutive NVAF patients
undergoing combined “one-stop” interventional therapy in Department of Cardiology of our hospital between
August 1, 2014 and July 31, 2024. According to intraoperative guidance methods, they were divided into the
DSA combined with TTE group (DSA group, n=77) and the DSA combined with TEE group (TEE group, n=209).
Relevant clinical data of the patients were collected from the hospital big data intelligent platform medical
record system, including gender, age, comorbidities, and results of TTE and TEE examinations. Postoperative
follow-up included atrial fibrillation recurrence, stroke, bleeding, device-related thrombosis (DRT), cardiac
tamponade, hospitalization due to heart failure, and cardiac death. The safety and efficacy of the “one-stop”
procedure were compared between the 2 groups. Results There were 286 patients enrolled in this study,
including 170 males and 116 females, with 77 in the DSA group and 209 in the TEE group. All patients
completed at least 6 months of follow-up, with a mean duration of 36.49+14.26 months. No statistically
significant differences were observed in baseline characteristics between the 2 groups (P>0. 05). The DSA
eroup demonstrated shorter mean procedural time (202.4+39.3 vs 214. 1£33.4 min, P=0.013). The
incidence of DRT was higher in the DSA group than in the TEE group (3. 9% vs 1. 4%), though the difference
was not statistically significant (P=0. 411). Atrial fibrillation recurrence occurred in 10 patients (13. 0%) in
the DSA group and 19 patients (9. 1%) in the TEE group, with no significant intergroup difference. Regarding
clinical endpoints, no significant differences were observed between the 2 groups in terms of stroke, major
bleeding, cardiac tamponade, heart failure rehospitalization, or cardiac death. Kaplan-Meier survival curve
analysis revealed no statistical differences between the 2 groups in composite endpoints, such as major adverse
cardiovascular events (MACE), and in the efficacy composite endpoint, including atrial fibrillation recurrence,
heart failure rehospitalization, stroke, or transient ischemic attack. Conclusion For NVAF patients
undergoing one-stop procedures, DSA guidance can shorten procedural time and achieve comparable safety
and efficacy to TEE guidance, with the exception of a trend toward increased DRT incidence.
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Table 1 Baseline characteristics of NVAF patients in the 2

groups before procedure [x+s, n(%) ]

Baseline characteristics DSA(n=77) TEE(n=209) tx* P

Male 48(62.34) 122(58.37)  0.367 0.545
Age /years 72.8+9.8 73.3+7.8  -0.383 0.702
Height /em 161.2+7.5 161.2+6.6 0.015 0.988
Weight /kg 65.2+11. 6 64. 6+10.7 0.438 0.662
CHA,DS:-VA score 2.83+1.07 2.67+1.12 1.092 0.276
HAS-BLED score 3.57+1.36 3.68+1.51 -0.595 0.553

Type of AF (Persistent) — 43(40. 19) 107(51.96) 0.487 0.485

Heart failure 61(79.22) 158(75.60)  0.416 0.521
Stroke 11(14.29) 45(21.53) 0.416 0.171
Diabetes 13(16.89) 40(19. 14) 0.191 0.663
Hypertension 60(77.92) 177(84. 69) 1.894 0.059
Smoking history 24(31.17) 68(32.53) 0.049 0. 826
Drinking history 33(42.86) 82(39.23) 0.308 0.579

NVAF: non-valvular atrial fibrillation; TEE:
echocardiography; TTE: transthoracic echocardiography; DSA: digital

transesophageal
subtraction angiography; AF: atrial fibrillation
®2 24NVAF BEARIMLBRERERBIRLLE (15, #1(%) ]

Table 2 Preoperative laboratory indicators of NVAF patients
in the 2 groups [x+s, n(%) ]

Baseline characteristics DSA(n=77) TEE(n=209) 1 P

PT/s 12.8+5. 1 12.8+3.4 -0.015 0.988
PT-INR 1.13+£0.47  1.13+0.31 -0.149 0.882
Fhg/(g/L) 3.0+0.9 2.8+0.8 —-1.924 0.055
TT/s 24.5+22.4  21.9+17.2 -1.044 0.298
Prothrombinactivity/% 87.1+26.9  82.9+26.0 -1.201 0.231
APTTratio 30.5+9.2 29.9+5. 4 -0.679 0.498
D-dimer/( pug/L) 16.1£29.9  43.8£170.5 -0.682 0.158
Het/% 40.0+4.5 40.9+5.3 1.433 0.153
RBC/x10"L"! 4.37+0.62  4.45+0.54 1.032 0.303
Hb/(g/L) 133.1+14.6 135.2+17. 1 0.975 0.330
PLT/(x10°L™") 184.5+71.8 171.6+53.0 ~—1.660 0.098
AST/(U/L) 25.9+14.8  29.2+14.8 1.660 0.098
ALT/(U/L) 22.9+17.4  26.4+20.4 1.337 0.182

2.4 DSAAF Ketla B F 4T TEE 4, 3 B A%
K £ F
24 B HE B AR R T (AR 07,457 .90° K 1357
LNV R r N BN B (i AT Tl AN E Y N e
ZSRB LG FE L A DSA 41 F AR B[] 2%
55T TEE 41[ (202. 4+39. 3)min vs (214. 1+33. 4) min,
P=0.013], W5k 4.
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Table 3 Preoperative transthoracic and transesophageal echocardiographic parameters of NVAF patients in the 2

groups [x+s, n(%) ]

Baseline characteristics DSA(n=77) TEE(n=209) thx* P
Left atrial diameter /mm 41.7+5.5 41.145.6 1.143 0.255
Left ventricular diameter /mm 49.3+5. 4 48.345.9 -0.371 0.711
Interventricular septal thickness /mm 10. 8+2. 1 10. 6+2. 1 0.417 0.677
Right ventricular diameter /mm 19. 8+1.8 19.9+1.7 -0. 360 0.719
Right atrial transverse diameter /mm 38.1+5.7 38.7+6.0 —-1.058 0.291
Left ventricular end-diastolic volume /mL 116. 5+27.0 116.3+29.2 -0.932 0.352
Left ventricular stroke volume /mL 69.3+15.6 67.1£15. 4 -1. 890 0.060
Left ventricular ejection fraction /% 59.7+8.2 58.8+9.6 -0. 862 0.389
Left atrial appendage width at 0° /mm 20.5+0. 8 20.7+0. 8 -0.423 0.673
Left atrial appendage depth at 0° /mm 23.7+0.9 23.8+1.2 1.632 0.104
Left atrial appendage width at 45° /mm 19. 8+0.7 19.9+0.9 0.358 0.720
Left atrial appendage depth at 45° /mm 23.6+1.0 23.8+1.1 0.810 0.419
Left atrial appendage width at 90° /mm 20.3+0. 6 20.4+1.1 0. 468 0.640
Left atrial appendage depth at 90° /mm 24.0+1.4 24.2+1. 1 0. 633 0.527
Left atrial appendage width at 135° /mm 21.2+0. 8 21.3+1.0 0.559 0.577
Left atrial appendage depth at 135° /mm 24.0+1.2 24.1+£1.1 1.089 0.277

R4 24ANVAF BERTHERSBRFAMELLER [v2s, #1(%)]

Table 4 Intraoperative occluder parameters and procedure time of NVAF patients in the 2 groups [x+s, n(%) |

Baseline characteristics DSA (n=77) TEE (n=209) % P
Device size/mm 27.6+2.3 27.5+3.1 -0.295 0.768
Device width at 0°/mm 21. 62+0. 46 21.70+3. 16 0.231 0.817
Device compression ratio at 0°/% 20. 08+1. 49 19. 85+5. 72 -0.352 0.725
Device width at 45°/mm 21. 60+0. 46 21.68+3. 11 0.231 0.817
Device compression ratio at 45°/% 19. 83+0. 00 19. 83+5. 61 0. 000 1. 000
Device width at 90°/mm 21.63+0. 46 21.72+3. 18 0.234 0.815
Device compression ratio at 90°/% 19. 73+0. 00 19.73+5.75 0. 000 1. 000
Device width at 135"/mm 21. 69+0. 47 21.78+3.22 0.225 0. 809
Device compression ratio at 135°/% 19. 49+0. 00 19. 49+6. 01 0. 000 1. 000
Procedure time/min 202.4+39.3 214.1+33.4 2.496 0.013
Length of hospital stay/d 5.98+7.09 5.38+2.31 0.727 0.468

Procedure time includes only the pure operative time (from femoral venous puncture to the end of occluder release) and excludes anesthesia time
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Table 5 Comparison of terminal events during follow-up between the 2 groups of NVAF patients [x+s, n(%) ]
Baseline characteristics DSA (n=77) TEE (n=209) /X’ P
Efficacy evaluation
Atrial fibrillation recurrence 10 (13.0) 19 (9.1) 0.937 0.333
Transient ischemic attack (TIA) 0(0) 0(0)
Stroke 0(0) 0(0)
Heart failure rehospitalization 5(6.5) 17 (8.1) 0.213 0. 644
Total efficacy events 13 (16.9) 31(14.8) 0.182 0.670
Safety evaluation
All-cause death 3(3.9) 4(1.9) 0.926 0.336
Major bleeding 0(0) 1(0.5) 0.370 0.543
Device-related thrombosis (DRT) 3(3.9) 3(1.4) 1. 659 0. 198
Cardiac tamponade 0(0) 1(0.5) 0.370 0. 543
Cardiac death 1(1.3) 0(0.0) 2.724 0. 099
MACE 4(5.2) 5(2.4) 1. 450 0.229
Complications
Residual shunt 2(2.6) 17 (8.1) 2.781 0. 095
Throat injury 0(0) 2(1.0) 0.742 1
MACE Major Efficacy Composite Endpoint
100 100
' ‘T:?:,_‘h—
< 80 4 . 80
g 60 %: 60
— recus — e
— DSAgroup — DSAgroup
20 4 20
0 6 12 18 24 30 36 42 48 54 60 66 0 6§ 12 18 24 30 36 42 48 54 60 66
Follow up time/month A Follow up time/month B

A: Survival curve of major adverse cardiovascular event (MACE) ; B: Survival curve of primary efficacy composite endpoint

El1 2EANVAF BERBERMRAEHEGFRLE

Figure 1 Comparison of cumulative event-free survival rates after procedure between the 2 groups of NVAF patients
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