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Background: Atrial fibrillation (AF) complicates cardiac surgery, including valve replacements, increasing perioperative risk and
impacting long-term outcomes. Concomitant radiofrequency ablation (RFA) during cardiac surgeries shows promise for
managing AF. This study investigates the safety, early efficacy, and predictors of atrial arrhythmia recurrence (AAR) following
AF RFA during total thoracoscopic valve replacement (TTVR).

Methods: This retrospective observational study included 625 patients who underwent TTVR with concomitant AF RFA from
January 2017 to May 2023. Demographic data, preoperative characteristics, operative details, and postoperative outcomes were
collected. The primary outcome was AAR within 3 months postoperatively.

Results: Of the 625 patients, AAR was observed in 21.6% (135 patients), with a median time to recurrence of 45 days. Independent
predictors of early AAR included age, AF duration, body mass index (BMI), AF type, left atrial diameter, and ablation extent.
Notably, persistent and long-standing persistent AF, a larger left atrial diameter, and ablation of the left atrium alone were
associated with higher recurrence risks. The in-hospital mortality rate was 1.6%, with no significant differences in early
complications between the recurrence and nonrecurrence groups.

Conclusions: Concomitant AF RFA during TTVR is a safe and effective strategy for managing AF in minimally invasive valve
surgery. Early predictors of AAR include age, AF duration, BMI, AF type, left atrial diameter, and ablation extent. Future
multicenter studies with longer follow-ups are needed to validate these findings and provide robust evidence on long-term
outcomes.

Keywords: atrial arrhythmia recurrence; atrial fibrillation; minimally invasive cardiac surgery; radiofrequency ablation; total
thoracoscopic valve replacement

1. Introduction component of surgical planning and execution. The intro-

duction of concomitant radiofrequency ablation (RFA) dur-

Atrial fibrillation (AF), the most common sustained cardiac
arrhythmia, significantly complicates the clinical course of
patients undergoing cardiac surgery, including valve replace-
ments [1]. Its presence increases not only perioperative risk
but also negatively impacts long-term survival and quality
of life [2, 3]. Current clinical guidelines recommend con-
comitant surgical ablation for patients with AF undergoing
cardiac surgery [4]. Effective AF management is a critical

ing cardiac surgeries, such as valve replacements, has shown
promise in managing AF and may help reduce arrhythmia
recurrence, thereby improving overall outcomes [5].

Total thoracoscopic valve replacement (TTVR) offers a
minimally invasive alternative to traditional sternotomy,
potentially reducing recovery times and complications such
as infection or bleeding [6]. However, the feasibility and
safety of the combination of this technique with RFA for
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AF ablation have not been extensively studied. While the
efficacy of RFA in managing AF during open cardiac proce-
dures is well-documented [7], its adaptation and influencing
factors in thoracoscopic procedures require thorough inves-
tigation due to the unique challenges and technical nuances
involved. Identifying predictors of atrial arrhythmia recur-
rence (AAR) following concomitant RFA during TTVR is
critical for optimizing patient selection, risk stratification,
and postoperative care.

This study investigates the safety, early efficacy, and pre-
dictors of recurrence of concomitant AF ablation during
TTVR. Using a retrospective observational design, we aim
to elucidate the integration of these treatment modalities,
focusing on early postoperative outcomes and identifying
factors influencing the success of AF management in this
setting. By addressing a critical gap in the current literature,
this research seeks to inform clinical practices by identifying
potential predictors of early AAR, thereby improving patient
stratification and treatment tailoring.

2. Materials and Methods

2.1. Study Design and Population. This retrospective obser-
vational study included a cohort of 625 consecutive patients
who underwent TTVR with concomitant AF RFA at our
institution between January 2017 and May 2023. Eligible
participants were adults (>18 years) diagnosed with valve
disease requiring surgical intervention and persistent or par-
oxysmal AF. Exclusion criteria included prior valve surger-
ies, nonthoracoscopic approaches, and lack of patient
consent for data use in research. The study received approval
from the Institutional Review Board (IRB), and the require-
ment for informed consent was waived owing to the retro-
spective nature of the study.

2.2. Data Collection and Outcome Measures. Patient data
were collected from electronic medical records, including
demographics, preoperative characteristics, operative details,
and postoperative outcomes. Preoperative data included age,
sex, body mass index (BMI), type and duration of AF, left
atrial diameter, left ventricular ejection fraction (LVEF),
and comorbidities (e.g., hypertension, diabetes, and coro-
nary artery disease). Operative data included the type of
valve replaced, concomitant procedures, and procedural
times. Follow-up evaluations were conducted at 1, 4, 8, and
12 weeks postoperatively through outpatient visits or tele-
phone interviews.

The primary outcome was AAR, defined as any recurrence
of AF, atrial flutter, or atrial tachycardia episodes lasting lon-
ger than 30s, detected by electrocardiogram, Holter monitor-
ing, or implantable loop recorder. Early AAR was defined as
AAR occurring within 3 months postoperatively. Secondary
outcomes included early postoperative complications, includ-
ing stroke, pacemaker implantation, and mortality.

2.3. Surgical Procedures and Postsurgical Treatment. All sur-
gical procedures were performed by a team of experienced
cardiothoracic surgeons in thoracoscopic cardiac surgery.
The surgical technique for TTVR with concomitant AF
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RFA followed previously published protocols established
by our group [8]. Patients underwent TTVR with concom-
itant AF RFA using bipolar RFA forceps and a monopolar
radiofrequency pen. Left atrial ablation was performed dur-
ing a cardiac standstill, while right atrial ablation was con-
ducted after the heart resumed beating. The decision to
perform right atrial ablation was based on the preoperative
assessment.

After the RFA procedure, valve replacement surgery
was performed, with the choice of valve type (bioprosthetic
or mechanical) based on the patient’s age and shared
decision-making. For patients undergoing concomitant aor-
tic valve surgery, the approach made a 1 cm camera incision
at the anterior axillary line and a 3-4 cm main working port
via anterior minithoracotomy in the third intercostal space.
The aortic valve was replaced with either a mechanical or
bioprosthetic valve, based on the patient’s preference and
clinical indications. For isolated mitral and tricuspid valve
surgeries, patients underwent thoracoscopic procedures with
a 1 cm camera incision at the axillary midline and a 3-4cm
main working port via anterolateral minithoracotomy in
the fourth intercostal space. Concomitant tricuspid valve
annuloplasty was performed in patients with tricuspid regur-
gitation of moderate or greater severity.

Postoperative management included tailored medica-
tions and anticoagulation therapy based on the type of valve
implanted. All patients underwent transthoracic echocardi-
ography before discharge and during follow-up visits.
Patients with bioprosthetic valve replacements were pre-
scribed oral anticoagulants (international normalized ratio
(INR): 1.7-2.3) for 3 months, while those with mechanical
valve replacements were prescribed lifelong anticoagulants
(INR: 1.7-2.3). Intravenous amiodarone was administered
intraoperatively (150 mg bolus, followed by 1mg/kg/h for
24h, then 0.5mg/kg/h for 48h, until oral intake was initi-
ated). Subsequently, patients received oral amiodarone
(200mg twice daily for 2 weeks, then 200 mg daily) for 3
months postoperatively. For some patients, rate control
was managed with digoxin, beta-blockers, or nondihydro-
pyridine calcium channel blockers, depending on symptoms,
hemodynamic status, presence of heart failure, and AF
precipitants.

2.4. Statistical Analysis. Continuous variables were expressed
as mean + standard deviation or median (interquartile range
(IQR)) and compared using Student’s ¢-test or Mann-Whit-
ney U test, as appropriate. Categorical variables were pre-
sented as frequencies and percentages and compared using
the chi-square test or Fisher’s exact test. Fine and Gray com-
peting risk regression, with death considered a competing
risk, was employed to identify independent predictors of
early AAR [9]. Covariates were selected based on their clin-
ical relevance and potential impact on early AAR. The sub-
distribution hazard ratio (HR) and 95% confidence interval
(CI) were reported for each covariate. The time-dependent
area under the curve (AUC) was calculated to assess the
model’s predictive accuracy over time. A p value of <0.05
was considered statistically significant. Statistical analyses
were conducted using SPSS Version 26.0 (IBM SPSS Inc.,
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Armonk, NY, United States) and R Version 4.4.0 (R Founda-
tion for Statistical Computing, Vienna, Austria).

3. Results

3.1. Baseline Characteristics. Table 1 summarizes the base-
line demographic and clinical characteristics of the study
population. A total of 625 patients were included in this
study, with a mean age of 56 years (range 48-63). The
majority of patients were male (42.6%) and had a history
of persistent or long-standing AF (72%). The median AF
duration was 2 years (IQR 1-5 years). Other comorbidities
included hypertension (19.7%), diabetes (8.6%), and coro-
nary artery disease (7.4%). Echocardiographic parameters
revealed a mean left atrial diameter of 45.2cm (IQR 39.2-
49.1 cm) and a mean LVEF of 53.7% + 9.3%.

During the follow-up period, AAR occurred in 135
patients (21.6%), corresponding to a successful AF man-
agement rate of 78.4%. Patients in the recurrence group
had a significantly higher BMI (25.8 £5.6 vs. 22.7+3.4
kg/m®, p <0.001) and a higher prevalence of hypertension
(25.9% vs. 18.0%, p=0.039) than those in the nonrecur-
rence group. The recurrence group also had a higher pro-
portion of long-standing persistent AF (54.8% vs. 35.5%,
p<0.001), a longer AF duration (median: 4 vs. 2 years,
p<0.001), and a larger left atrial diameter (median: 49.1
vs. 43.9cm, p <0.001).

3.2. Operative Data and Early Outcomes. Operative details,
in-hospital outcomes, and postoperative medical treatment
are presented in Table 2. The mean cardiopulmonary bypass
time and cross-clamp time were 159 (IQR 145-168) and
122min (IQR 104-128), respectively. The total ablation
procedure time was significantly shorter in the recurrence
group (31min, IQR 24-40) than in the nonrecurrence
group (39min, IQR 29-44) (p <0.001). The recurrence
group had a significantly higher proportion of patients
who underwent left atrial ablation only (55.6% vs. 33.9%,
p <0.001), whereas the nonrecurrence group had a higher
proportion of patients who underwent biatrial ablation
(66.1% vs. 44.4%, p<0.001). The majority of patients
underwent mitral valve replacement (85.6%), followed by
aortic valve replacement (17.6%). Concomitant procedures,
such as tricuspid valve repair or replacement, were per-
formed in a subset of patients.

In-hospital mortality occurred in 10 of 625 patients
(1.6%). The causes of death included postoperative low car-
diac output syndrome in four patients, severe pulmonary
infection leading to multiple organ failure in three patients,
cerebrovascular events in two patients, and acute kidney fail-
ure in one patient. Among the two patients who experienced
fatal cerebrovascular events, one had a documented recur-
rence of atrial arrhythmia prior to the event, while the other
had no recorded recurrence before the cerebrovascular
event. There was no significant difference in mortality rates
between the recurrence and nonrecurrence groups (1.5%
vs. 1.6%, p =0.999). Similarly, there were no significant dif-
ferences in intensive care unit stay, postoperative hospital
stay, or in the incidence of early complications such as respi-

ratory complications, prolonged ventilation, blood loss, or
cardiocerebral events.

Postoperatively, a significantly lower proportion of
patients in the recurrence group received Class III antiar-
rhythmic drugs than in the nonrecurrence group (89.6%
vs. 96.5%, p=0.001). The pacemaker implantation rate
within the first 3 months postoperatively was 0.5% (3/615)
among surviving patients, with all cases occurring in the
nonrecurrence group. The reasons for pacemaker implanta-
tion included sinus node dysfunction in one patient and
complete atrioventricular block in two patients.

3.3. AAR and Predictors. Figures 1(a) and 1(b) present the
time distribution of the first postoperative AAR (Figure 1(a))
and the cumulative incidence of AAR (Figure 1(b)) over the
3-month follow-up period. At the 3-month follow-up, 78.4%
(490/625) of patients remained free from early AAR, whereas
the cumulative incidence of AAR was 21.6% (135/625).
Among patients who experienced recurrence, the median time
to recurrence was 45 days (IQR: 30-60 days). Figure 1 illus-
trates the cumulative incidence of AAR over the 3-month
follow-up period.

The Fine-Gray competing risk regression analysis identi-
fied several independent predictors of early AAR (Figure 2).
Age was a significant factor, with patients under 65 years exhi-
biting a reduced risk of early AAR (adjusted HR: 0.68, 95% CI:
0.47-0.99, p = 0.043). AF duration was also pivotal, as patients
with an AF duration of less than 3 years demonstrated a lower
risk of recurrence (adjusted HR: 0.35, 95% CI: 0.23-0.53, p <
0.001). BMI displayed a U-shaped relationship with AAR risk;
both patients with a BMI less than 18.5kg/m” (adjusted HR:
2.60, 95% CI: 1.38-4.90, p=0.003) and those with a BMI
greater than 23.9kg/m” (adjusted HR: 2.75, 95% CI: 1.61-
4.69, p < 0.001) exhibited increased risks of recurrence.

The type of AF emerged as a significant predictor of
AAR. Compared to paroxysmal AF, both persistent AF
(adjusted HR: 1.80, 95% CIL 1.03-3.16, p=0.040) and
long-standing persistent AF (adjusted HR: 1.98, 95% CI:
1.15-3.38, p = 0.013) were associated with higher recurrence
risks. Additionally, left atrial diameter (HR: 1.06, 95% CI:
1.04-1.09, p < 0.001) and left atrial ablation only (HR: 1.98,
95% CI: 1.41-2.78, p<0.001) were linked to increased
AAR risk. Validation of the model yielded an AUC of
0.858 (95% CI: 0.785-0.931) at 3 months.

4. Discussion

This retrospective observational study provides valuable
insights into the safety, early-term efficacy, and predictors
of recurrence of concomitant AF RFA during TTVR. Our
findings indicate that this combined approach is both safe
and effective for managing AF in patients undergoing mini-
mally invasive valve surgery, with a 78.4% success rate in
maintaining sinus rhythm at the 3-month follow-up. Addi-
tionally, we identified several factors associated with the risk
of early AAR, including age, AF duration, BMI, AF type, left
atrial diameter, and the extent of ablation.

The safety of concomitant AF RFA during TTVR is sup-
ported by our study’s findings, which are consistent with
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TasLE 1: Comparison of patients’ baseline demographic and clinical characteristics.
Variables® Total sample (n = 625) Patient groups
Nonrecurrence (n =490) Recurrence (n =135) p value
Age (years) 56 (48~63) 56 (49~62) 54 (37.5~68) 0.265
Male, 7 (%) 266 (42.6%) 209 (42.7%) 57 (42.2%) 0.928
BMI (kg/m?) 234142 22.7+3.4 25.815.6 <0.001
Smoking history, 7 (%) 104 (16.6%) 25 (18.5%) 79 (16.1%) 0.508
Comorbidities
Diabetes, 1 (%) 54 (8.6%) 38 (7.8%) 16 (11.9%) 0.134
Hypertension, n (%) 123 (19.7%) 88 (18.0%) 35 (25.9%) 0.039
COPD, n (%) 21 (3.4%) 15 (3.1%) 6 (4.4%) 0.603
CAD, n (%) 46 (7.4%) 34 (6.9%) 12 (8.9%) 0.442
Stroke history, n (%) 37 (5.9%) 32 (6.5%) 5 (3.7%) 0.218
Liver dysfunction, n (%) 64 (10.2%) 51 (10.4%) 13 (9.6%) 0.792
Dialysis, 1 (%) 14 (3.93%) 4 (2.37%) 10 (5.35%) 0.241
Peripheral vascular disease, n (%) 17 (2.7%) 12 (2.5%) 5 (3.7%) 0.621
Cancer history, n (%) 14 (2.2%) 12 (2.4%) 2 (1.5%) 0.731
Type of AF, n (%)
Paroxysmal AF 175 (28.0%) 157 (32.0%) 18 (13.3%)
Persistent AF 202 (32.3%) 159 (32.5%) 43 (31.9%) <0.001
Long-standing persistent, n (%) 248 (39.7%) 174 (35.5%) 74 (54.8%)
AF duration, years 2 (1~5) 2 (1~4) 4 (2~6) <0.001
NYHA III/IV, n (%) 16 (4.49%) 6 (3.55%) 10 (5.35%) 0.575
Echocardiographic parameters
Severe pulmonary hypertension, #n (%) 145 (23.2%) 113 (23.7%) 37 (5.9%) 0.876
Left atrium diameter (cm) 452 (39.2~49.1) 43.9 (38.725~48.2) 49.1 (45.15~54.7) <0.001
LVEF (%) 53.7+9.3 53.8+9.2 53.1+9.7 0.416

Abbreviations: AF, atrial fibrillation; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; LAT, left anterior thoracotomy; LVEF, left

ventricular ejection fraction; NYHA, New York Heart Association.

“Continuous variables are presented as mean + standard deviation. Non-normally distributed variables are presented as the median (interquartile range), and

categorical data are presented as numbers (percent).

previous reports on open cardiac surgeries [10]. The in-
hospital mortality rate of 1.6% is comparable to those
reported in studies examining concomitant AF ablation dur-
ing conventional valve surgeries, which range from 1.2% to
3.2% [10, 11]. Furthermore, the incidence of early complica-
tions, including respiratory complications, prolonged venti-
lation, blood loss, and cardiocerebral events, did not
significantly differ between the recurrence and nonrecur-
rence groups, suggesting that the addition of RFA to TTVR
does not increase the risk of these adverse events. The min-
imally invasive thoracoscopic approach may contribute to
this favorable safety profile, as it has been shown to reduce
surgical trauma and postoperative complications compared
to traditional sternotomy [12].

The early-term eflicacy of concomitant AF RFA during
TTVR in our study aligns with the success rates reported
in the literature for open cardiac surgeries. A meta-analysis
by Cheng et al. found that the number of patients in sinus
rhythm was significantly improved at discharge in the surgi-
cal AF ablation group (68.6%) [13]. Our study’s success rate
of 78.4% at 3 months is promising, particularly given the
minimally invasive nature of TTVR and the shorter follow-

up period. However, longer-term follow-up is necessary to
assess the durability of these results and compare them with
those of open cardiac surgeries.

In a retrospective observational study involving 625
cases, we identified key predictors of early AAR following
concomitant AF RFA during TTVR. Patients under 65 years
exhibited a reduced risk of AAR, consistent with previous
studies that have identified advanced age as a risk factor
for AF recurrence after ablation. MacGregor et al. specifi-
cally examined the impact of age on AF recurrence follow-
ing surgical ablation and concluded that age was a
significant predictor of atrial tachyarrhythmia recurrence.
They observed that the efficacy of the Cox-Maze IV proce-
dure, a widely used surgical ablation technique, was lower
in elderly patients [14]. The association between age and
AF recurrence may be attributed to age-related structural
and electrical remodeling of the atria, which promotes
arrhythmogenesis. These findings, along with our results,
underscore the importance of considering age as a factor
in patient selection and outcome prediction for concomi-
tant AF ablation during cardiac surgery. A duration of
AF of less than 3 years was associated with a lower risk
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TaBLE 2: Operative details, in-hospital outcomes, and postoperative medical treatment of the population.

Patient groups

Variables™ Total sample ( = 625) Non-recurrence (n =490) Recurrence (n = 135) p value
Cardiopulmonary bypass (minutes) 159 (145~168) 159 (146~168) 158 (139~166) 0.122
Cross-clamp (minutes) 122 (104~128) 122 (105~128) 123 (101~128) 0.486
Total ablation procedure time (minutes) 37 (28~43) 39 (29~44) 31 (24~40) <0.001
Extent of ablation
Left atrial ablation, n (%) 241 (38.6%) 166 (33.9%) 75 (55.6%) g
Biatrial ablation, n (%) 384 (61.4%) 324 (66.1%) 60 (44.4%)
Valve procedure, n (%)
AVR 110 (17.6%) 89 (18.2%) 21 (15.6%) 0.481
MVR 535 (85.6%) 420 (85.7%) 115 (85.2%) 0.877
MVP
DVR® 93 (14.9%) 76 (15.5%) 17 (12.6%) 0.399
TVR 17 (2.7%) 15 (3.1%) 2 (1.5%) 0.484
TVP 121 (19.4%) 88 (18.0%) 33 (75.6%) 0.091
Concomitant LAT 50 (8.0%) 38 (7.8%) 12 (8.9%) 0.667
Hospital mortality, n (%) 10 (1.6%) 8 (1.6%) 2 (1.5%) >0.999
Intensive care unit stay (days) 2 (2~3) 2 (2~3) 3 (2~4) 0.604
Postoperative hospital stay (days) 9 (8~11) 9 (8~11) 9 (8~11) 0.372
Early complications
Respiratory complication, # (%) 209 (33.4%) 166 (33.9%) 43 (31.9%) 0.446
Prolonged ventilation, n (%) 29 (4.6%) 23 (4.7%) 6 (4.4%) 0.903
Blood loss (first 24 h) (mL) 260 (170~430) 230 (175~395) 270 (170~437.5) 0.153
Cardiocerebral events, n (%) 5 (0.8%) 4 (0.8%) 1 (0.7%) >0.999
IABP, n (%) 2 (0.3%) 2 (0.4%) 0 (0%) NA
ECMO, 1 (%) 2 (0.3%) 2 (0.4%) 0 (0%) NA
Postoperative medical treatment”
VKA 615 (100%) 482 (100%) 133 (100%) NA
Antiarrhythmic drug Class III 594 (95.0%) 473 (96.5%) 121 (89.6%) 0.001
R-Blockers 17 (2.8%) 11 (2.3%) 6 (4.5%) 0.276
Diuretics 520 (84.6%) 409 (84.9%) 111 (83.5%) 0.693
Statin 81 (13.2%) 59 (12.2%) 22 (16.5%) 0.194
Pacemaker implantation®, n (%) 0.5% (3/615) 0.6% (3/490) 0% (0/135) NA

Abbreviations: AVR, aortic valve replacement; DVR, double valve replacement; ECMO, extracorporeal membrane oxygenation; IABP, intra-aortic balloon
pump; LAT, left atrial thrombectomy; MVP, mitral valvuloplasty; MVR, mitral valve replacement; NA, not applicable; TVP, tricuspid valvuloplasty; TVR,

tricuspid valve replacement; VKA, vitamin K antagonist.

“Continuous variables are presented as mean + standard deviation. Non-normally distributed variables are presented as the median (interquartile range), and

categorical data are presented as numbers (percent).
PRefers to mitral valve replacement and aortic valve replacement.
“Among 615 surviving patients within the first 3 months postoperatively.

of recurrence, aligning with the concept that longer AF
duration leads to more extensive atrial remodeling and
treatment resistance. This finding is corroborated by Char-
itos et al., who found preoperative AF duration to be inde-
pendently associated with higher postoperative AF burden
and recurrence [15]. These results highlight the impor-
tance of AF duration as a predictor of ablation success
and emphasize the need for early intervention in AF man-
agement. Timely surgical ablation may lead to better out-
comes by addressing the arrhythmia before extensive
atrial remodeling develops. A novel U-shaped correlation
between BMI and AAR risk was observed, emphasizing

the necessity for meticulous patient selection and tailored
treatment strategies. Specifically, patients at both extremes
of BMI (<185 and >23.9kg/m”) exhibited heightened
recurrence risks, potentially due to associated metabolic
and structural alterations. This finding is supported by Liu
et al., who reported that elevated BMI increased the risk of
AF recurrence by 31% [16], and by Deng et al., who found
a U-shaped relationship between BMI and AF recurrence
postablation, noting that both underweight and overweight
individuals are at increased risk [17]. Persistent and long-
standing persistent AF was associated with higher recurrence
risks compared to paroxysmal AF. This finding aligns with
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the progressive nature of AF and the increasing difficulty in
maintaining sinus rhythm as the disease progresses. This
observation is consistent with the conclusions of Mesquita
et al,, who identified nonparoxysmal AF as an independent
predictor in their risk score model for predicting AF recur-
rence after the first catheter ablation procedure [18]. Left
atrial diameter and ablation strategy were also identified as
independent predictors of AAR. Patients with larger left
atrial diameters had a higher risk of recurrence, consistent

with previous studies showing left atrial size as a predictor
of AF recurrence after ablation. Sunderland, Maruthappu,
and Nagendran found that patients with a mean preoperative
left atrial diameter greater than 60 mm should be approached
with caution when considering maze procedures [19], high-
lighting the importance of left atrial size in AF treatment out-
comes. The finding that left atrial ablation alone was
associated with a higher risk of recurrence compared to bia-
trial ablation suggests that a more comprehensive ablation



Cardiovascular Therapeutics

Variable N Events Person—weeks Adjusted HR (95% CI) p—value
Age, years \

=65 117 45 1071 + Reference

<65 498 88 5248 - 0.61 (0.41 to 0.90) 0.013
Sex i

Female 354 76 3625 ¢ Reference

Male 261 57 2694 +: 0.93 (0.65 to 1.32) 0.680
BMI, kg/m> l

=18.5and =23.5 285 20 3249 + Reference

<18.5 75 26 687 | ——————— 2.71 (1.40 to 5.27) 0.003

>23.9 255 87 2383 :;% 1.66 (0.91 to 3.03) 0.099
Type of AF :

Paroxysmal AF 70 47 472 + Reference

Persistent AF 147 47 1387 - | 0.40 (0.26 to 0.62) <0.001

Long standing persistent 398 39 4460 o i 0.24 (0.14 to 0.40) <0.001
AF duration, years 1

=3 240 94 2148 + Reference

<3 375 39 4171 P 0.38 (0.25 to 0.59) <0.001
Diabetes i

No 563 117 5814 . Reference

Yes 52 16 505 4:% 1.29 (0.73 to 2.28) 0.380
Hypertension i

No 497 98 5154 ¢ Reference

Yes 118 35 1165 —— 1.49 (0.98 to 2.28) 0.063
CAD i

No 570 121 5874 o Reference

Yes 45 12 445 %‘7 0.96 (0.46 to 2.02) 0.920
Type of ablation i

Left atrial ablation 237 73 2242 ® Reference

Biatrial ablation 378 60 4077 fi 0.66 (0.46 to 0.95) 0.027
Antiarrhythmic }

No 31 14 259 + Reference

Yes 584 119 6060 e 0.85 (0.42 to 1.74) 0.660
B-Blockers i

No 598 127 6146 ¢ Reference

Yes 17 6 152 A:i 0.91 (0.28 to 2.96) 0.880
LA, mm |

=49 164 69 1386 o Reference

<49 451 64 4933 . | 0.44 (0.31 to 0.63) <0.001
EF, 100% i

=0.5 400 85 4129 ¢ Reference

<0.5 215 48 2190 JF 1.14 (0.80 to 1.62) 0.480
Forest plot (I) i é é i 5. é

Less prone to recurrent AF

More prone to recurrent AF

FIGURE 2: Forest plot of independent predictors of atrial arrhythmia recurrence identified by the Fine-Gray competing risk regression

analysis.

strategy may be beneficial for certain patient populations.
This is in line with the findings of Cappabianca et al., who
concluded that concomitant biatrial surgical ablation appears
superior to left atrial ablation in terms of efficacy, even

though their study focused on open surgical ablation rather
than minimally invasive thoracoscopic procedures [20].

In terms of the impact of different valve replacement
surgeries on postoperative AAR, there is currently no



relevant research specifically examining this issue. Valve
surgeries involve a wide range of procedures, including
the number of valves involved, different valve types (such
as mitral, aortic, or tricuspid valve replacement), and
whether the surgery involves valve repair or replacement.
These factors may influence atrial remodeling and electro-
physiological properties, which could potentially affect the
risk of arrhythmia recurrence. Due to the complexity and
variety of these procedures, this remains an area largely
unexplored in the literature. Future studies should investi-
gate the relationship between valve surgery types and AAR
recurrence, focusing on how different surgical approaches
and ablation strategies may impact the long-term outcome
of AF management.

The study’s findings provide valuable insights into the
management of AF in patients undergoing TTVR and advo-
cate for a comprehensive, interdisciplinary approach. The
identified predictors of early AAR can inform patient selec-
tion, risk stratification, and personalized postoperative care
strategies to optimize outcomes [21]. These results contrib-
ute to the growing evidence supporting the integration of
RFA in minimally invasive cardiac surgeries, underscoring
the importance of considering multiple factors for optimal
patient management and the potential benefits of concomi-
tant AF treatment during TTVR.

The main limitations of our study include its retrospec-
tive design, which may introduce selection and information
biases, as well as the relatively short follow-up period of 3
months. Additionally, the single-center nature of the study
may limit the generalizability of the findings. Future pro-
spective, multicenter studies with longer follow-up periods
are needed to validate our results and provide more robust
evidence on the long-term outcomes of concomitant AF
RFA during TTVR.

5. Conclusion

In conclusion, our study demonstrates that concomitant AF
RFA during TTVR is a safe and effective strategy for manag-
ing AF in patients undergoing minimally invasive valve
surgery. We identified several predictors of early AAR,
including age, AF duration, BMI, AF type, left atrial diame-
ter, and the extent of ablation. These findings provide valu-
able insights for patient selection, risk stratification, and
postoperative management in the context of TTVR with
concomitant AF RFA. Further research is warranted to eval-
uate long-term outcomes and compare the efficacy of vari-
ous ablation strategies in this setting.
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