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Abstract: In our exploration of percutaneous mitral valve repair (PMVR) alongside conditions like atrial
fibrillation (AF), we uncover a fascinating and complex relationship that significantly impacts patient
outcomes. Our journey through various studies, including patient registries, meta-analyses, and cohort
investigations, reveals the intricate interplay between AF and PMVR. Despite the advancements in PMVR
techniques, AF adds layers of complexity, influencing procedural success rates, long-term clinical outcomes,
and post-operative complications. While some studies suggest that AF may not heavily affect short-term
results, others highlight its association with increased risks of mortality, heart failure hospitalization, and post-
PMVR adverse events. Our exploration also delves into the anatomical and remodeling changes induced by
PMVR, shedding light on the importance of understanding how AF interacts with cardiac chamber remodeling.
Along the way, we acknowledge the limitations inherent in such research, including data variability,
publication bias, and potential confounding factors, urging a cautious approach to interpreting findings.
Through this review, we offer valuable insights into the challenges and considerations surrounding AF in the
context of PMVR. Our hope is that these insights will guide clinicians and researchers as they navigate this
complex landscape, ultimately enhancing patient care and outcomes in the realm of mitral valve repair.

Keywords: pulmonary vein isolation (PVI); atrial fibrillation (AF); mitral regurgitation (MR);
percutaneous mitral valve repair (PMVR); catheter ablation

Introduction

The coexistence of atrial fibrillation (AF) and mitral regurgitation (MR) is prevalent in patients
undergoing percutaneous mitral valve repair (PMVR), with reported prevalence rates ranging from
73.3% to 79% [1,2]. AF and MR are linked to increased morbidity and mortality, emphasizing the
importance of their integrated management to enhance patient outcomes. Studies have shown that
AF does not significantly impact procedural success or major adverse events following PMVR [3].
Additionally, patients with AF who receive a mitral annuloplasty device may experience decreased
mortality, highlighting the potential benefits of specific treatment strategies [4]. Pulmonary vein
isolation (PVI) has emerged as an effective catheter ablation technique for treating AF, while PMVR
with devices like the MitraClip has revolutionized the minimally invasive treatment of severe MR in
high-risk surgical candidates.

This review aims to provide a comprehensive understanding of the role of PVI in patients
undergoing PMVR and the optimal timing of PVI concerning the mitral clip procedure. We will
explore the benefits, challenges, considerations, and clinical outcomes for performing PVI before or
after mitral clip implantation, drawing insights from the latest clinical evidence, expert consensus,
and data analysis.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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Methodology

To conduct a systematic review examining the role of pulmonary vein isolation (PVI) in patients
undergoing percutaneous mitral valve repair (PMVR) and the optimal timing of PVI relative to the
mitral clip procedure, a predefined protocol was followed. The search strategy encompassed
databases including PubMed, Embase, and the Cochrane Library, covering articles published from

vou

inception to . Keywords such as “pulmonary vein isolation,” “atrial fibrillation,” “mitral
regurgitation,
encompassed original research articles, systematic reviews, meta-analyses, and clinical trials
reporting on the role of PVI in PMVR patients, published in English. Exclusion criteria included non-
English articles, case reports, letters, editorials. Two independent reviewers extracted data using a
predefined data extraction sheet, including study characteristics, patient demographics,
interventions, and outcomes. Quality assessment was conducted using appropriate tools, and data
synthesis involved both narrative and quantitative approaches, with subgroup analyses as necessary.
A flowchart following the PRISMA guidelines was constructed to illustrate the study selection

process, including screening, eligibility, and inclusion/exclusion decisions.

s

percutaneous mitral valve repair,” and “MitraClip” were utilized. Inclusion criteria

Prevalence and Impact of AF in Patients with MR

Mitral regurgitation (MR) and atrial fibrillation (AF) frequently coexist, their convergence
signaling a complex clinical scenario with significant prognostic implications. Recent data underscore
their substantial prevalence and the profound impact they exert on patient outcomes. Studies have
revealed that approximately 27.5% of individuals with AF exhibit significant valvular heart disease,
with MR predominating among them. This confluence of MR and AF is not merely incidental; rather,
it heralds increased morbidity and mortality, with a cohort study demonstrating a stark correlation
of 8.6 deaths per 100 patient-years in those affected by both conditions [1,2].

Navigating the therapeutic landscape in the presence of MR and AF demands a nuanced
understanding of their intertwined pathophysiology and clinical repercussions. The deleterious
effects of AF on mortality and adverse cardiac events are underscored in analyses of transcatheter
mitral valve repair outcomes, where AF was independently associated with mortality (odds ratio
[OR] 1.54, 95% confidence interval [CI] 1.16-2.04, p = 0.003) and higher major adverse cardiac events
(OR 1.46, 95% CI 1.03-2.07, p = 0.03) at 14-month follow-up [4]. Mechanistically, MR-induced volume
overload and subsequent left ventricular wall stress converge with atrial dilatation and stretch,
fostering a milieu conducive to AF development. This bidirectional interplay forms a vicious cycle,
exacerbating both conditions and amplifying their clinical burden.

Percutaneous Mitral Valve Repair (PMVR) and Atrial Fibrillation

Percutaneous Mitral Valve Repair (PMVR) with devices like the MitraClip is indeed a significant
advancement in the treatment of severe mitral regurgitation (MR), especially for high-risk surgical
candidates. However, the coexistence of Atrial Fibrillation (AF) in these patients does pose additional
challenges. Let’s delve into some statistics and analyses to better understand this.

PMVR and MitraClip Success Rates The success rate of PMVR procedures using MitraClip
varies. In the early nonrandomized experience with the MitraClip, procedural success was achieved
in 74%, and 66% were free from death, mitral valve surgery, or MR greater than 2+ at 12 months [5].
Another study showed that optimal procedural success was 62.0% in hospitals where one to 18
MitraClip procedures were performed, 65.5% at centers in which 19 to 51 cases were completed, and
72.5% in hospitals where 52 to 482 MitraClip procedures were performed [6].

Impact of AF on PMVR Atrial Fibrillation (AF) is common in patients who undergo PMVR. A
study included 426 patients with PMVR for severe MR in the COburg Mltraclip (COMI) registry
between 2016 and 2021. Patients were divided into an AF group (group A, n=284) and a non-AF group
(group B, n=142). The study found that AF does not appear to have a relevant negative impact on the
clinical outcome at 1 year compared to patients with sinus rhythm [7].
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Patient Characteristics Patients with AF were older (79.3+6.3 [AF] vs. 77.848 years [non-AF],
p=0.03), had higher N-terminal B-type natriuretic peptide levels (NT-pro BNP: 5675+5544.2 vs
8516+11184.5, p=0.004), more often a coronary artery disease (62% vs 38%, p=0.03) and had a lower
stroke risk (CHA2DS2-VASc score: 4.6+1.2 vs 4.9+1.3, p=0.01) [8].

Ventricular and Atrial Remodeling after Transcatheter Edge-to-Edge Repair

The anatomical and remodeling changes that occur after transcatheter MitraClip therapy are
significant and have been extensively studied. The procedure has been shown to induce reverse
remodeling in both left and right cardiac chambers, including the left ventricle, right ventricle, left
atrium, and right atrium. These changes are particularly impactful in patients with functional mitral
regurgitation and those with a history of atrial fibrillation. The evidence of reverse remodeling in the
right cardiac chambers is of pivotal importance due to the negative prognostic impact of right
involvement in valvular heart diseases and heart failure [9]. The impact of transcatheter edge-to-edge
repair (TEER) on cardiac remodeling has been documented in various studies, including those by
Toprak et al. (2016), Glower et al. (2013), and Giannini et al. (2014), among others. These studies have
utilized advanced echocardiography techniques to evaluate the changes in cardiac chamber
morphology and function following MitraClip therapy. Overall, the literature suggests that TEER
induces reverse remodeling involving both left and right chambers at mid-term follow-up, and the
mechanism of mitral regurgitation and history of atrial fibrillation should be considered in view of
the impact on the remodeling process. [10-12].

The studies on MitraClip therapy for mitral regurgitation (MR) show that successful procedures
can lead to left atrial (LA) reverse remodeling within 12 months, as assessed by advanced
echocardiography techniques like 2DSTE and RT3DE [13,14]. This reversal is linked to improvements
in LA morphology and function, emphasizing the importance of optimizing LA function to
potentially prevent pulmonary vascular dysfunction progression and enhance outcomes in MR
patients [15]. Patients with lower preprocedural LA reservoir strain and higher 3D minimum LA
volume index had poorer prognoses at the 1-year follow-up, indicating that evaluating LA
remodeling and function could help predict long-term outcomes, including atrial fibrillation
development, post-MitraClip therapy [16].

Impact of Atrial Fibrillation on the Outcomes of Transcatheter Mitral Valve Repair Using
MitraClip

Siddharth Shah et al. conducted a comprehensive review and meta-analysis on seven trials
involving 7678 patients who received transcatheter mitral valve replacement (ITMVR) with MitraClip
for mitral regurgitation (MR). Notably, patients with atrial fibrillation (AF) had a higher average age
than those without it.

Baseline echocardiographic parameters revealed differences between AF and non-AF patients,
with AF patients having larger left atrial (LA) volumes and a greater likelihood of severe MR. Despite
these disparities, both groups had a significant number of patients with functional MR.

At one year following TMVR, AF patients had a considerably higher risk of all-cause death and
heart failure hospitalization than non-AF patients. However, there was no significant difference in
cardiovascular death rates between the two groups.

In-hospital mortality, procedure failure, stroke incidence, and length of stay were all assessed.
In-hospital mortality, procedure failure, and stroke rates were similar between AF and non-AF
patients. However, AF patients experienced a longer hospital stay after TMVR][17].

The study by Kosei Eguchi et al. investigated the correlation between atrial fibrillation (AF) and
mitral valve insufficiency (MVI), utilizing patient data and statistical analysis. They observed that
patients with AF were characterized by advanced age, more severe symptoms, and notable left atrial
and ventricular dilation, as well as greater left ventricular dysfunction and pulmonary hypertension
compared to those in sinus rhythm (SR). Before surgery, 54% of patients were in SR, while 46% had
AF. Notably, AF patients exhibited a higher proportion of deaths, with a significant disparity in
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survival rates at 5 and 10 years compared to SR patients, as evidenced by Kaplan-Meier curves and
supported by a significant P-value (P = 0.002, HR 3.8, 95% CI 1.5-9.3) [18].

Furthermore, AF patients experienced a higher frequency of cardiac events, particularly
cardioembolic events. The likelihood of requiring re-operation was also notably elevated in AF
patients, indicating a greater propensity for repeat mitral valve repair or replacement. This difference
was statistically significant, supported by Kaplan-Meier curves and a significant P-value (P = 0.022,
HR 3.4, 95% CI 1.1-10.5). Moreover, post-operative outcomes demonstrated distinctions between AF
and SR patients. The maintenance of SR after surgery was more prevalent among SR patients, while
AF patients had a higher rate of recurrence of severe mitral regurgitation or the need for re-operation
post-surgery. This finding was supported by statistical analysis, showing a significant correlation
between pre-operative AF and post-operative outcomes, including recurrence of severe mitral
regurgitation or the need for re-operation (P = 0.035, HR 4.2, 95% CI 1.1-16) [18].

The research spearheaded by Juliétte F. Velu analyzed the effects of MitraClip treatment on
patients with and without atrial fibrillation (AF). Among 618 patients, those with AF exhibited
comparable 1-year survival, MR reduction, and stroke incidence to non-AF patients. However, AF
patients experienced diminished long-term survival (34% vs. 47% at 5 years) and persisted with more
symptoms. Characteristics of AF patients included older age, elevated NT-proBNP levels, and
increased tricuspid regurgitation [19].

Impact of a History of Paroxysmal, Persistent, Long-Standing, or Permanent Atrial Fibrillation in
Patients Undergoing Transcatheter Mitral Valve Repair with Mitraclip

Patients with atrial fibrillation (AF) undergoing transcatheter mitral valve repair (TMVR) with
MitraClip may face varying outcomes based on the type of AF. Studies show that AF prevalence in
TMVR patients is high, with paroxysmal, persistent, and permanent AF types observed. While AF
does not significantly impact procedural success or major adverse events post-TMVR [20], patients
with AF, especially those with long-standing or permanent AF, may experience a higher incidence of
adverse events like death or heart failure rehospitalizations during follow-up [20]. However, TMVR
can generally be performed safely in AF patients, with no significant differences in in-hospital
mortality or complications compared to patients without AF [21]. Additionally, TMVR using
MitraClip has shown potential in reducing ventricular arrhythmias in patients with severe mitral
regurgitation and heart failure, highlighting a positive impact on arrhythmia burden [22].

The study led by Mirjam Kefler et al. revealed that NT-pro-BNP levels were elevated in the atrial
fibrillation group, yet they did not reliably predict mortality. However, subsequent multivariate
analysis indicated that a prior history of atrial fibrillation independently indicated mortality
following MitraClip implantation, with a risk ratio of 2.39. [23].

This investigation emphasizes the clinical significance of atrial fibrillation in recipients of
MitraClip, highlighting its association with unfavorable long-term outcomes, such as increased
mortality and MACCE. Over the three-year period, patients with atrial fibrillation demonstrated a
higher all-cause mortality rate (50.3% vs. 32.2%, p = 0.032) and experienced MACCE more frequently
(66.7% vs. 46.7%, p = 0.003). Atrial fibrillation emerged as an independent predictor of mortality
(hazard ratio 2.39, p = 0.036), despite the elevated NT-pro-BNP levels in the atrial fibrillation group
not serving as reliable markers for mortality [23].

Influence of Rhythm versus Rate Control Strategies in Atrial Fibrillation on the Long-Term
Prognosis of Individuals Receiving Transcatheter Edge-to-Edge Mitral Valve Repair

The study conducted by Waechter [24]and colleagues uncovered notable differences in baseline
characteristics between patients with and without atrial fibrillation (AF) before matching.
Interestingly, certain factors like coronary artery disease (CAD) and medical histories stood out with
significant variations, while metrics such as EuroSCORE II and STS-Risk-Score remained relatively
consistent.

What's particularly fascinating is the revelation that, over a three-year period, patients managed
under heart rate control demonstrated significantly higher cumulative survival rates compared to
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those under rhythm control (HR 1.5, 95%-CI 1.03-2.06, p = 0.032), suggesting a potential edge for rate
control strategies in enhancing long-term outcomes post-TMVR.

Upon delving deeper into the factors influencing long-term survival, the study identified male
sex and the use of amiodarone as notable negative predictors. Of special concern was the adverse
impact of amiodarone on survival, with odds ratios indicating a 1.5-fold increase in risk (95%-CI 1.1-
2.1, p=0.02), underscoring the need for caution in prescribing this medication for this patient group.

Furthermore, the research explored the specific role of amiodarone in AF management. Even
after excluding patients with concurrent ventricular tachycardia (VT), the detrimental effect of
amiodarone on survival persisted (HR 1.5, 95%-CI 1.02-2.06, p = 0.047).

Additionally, a study conducted by Li et al. offers further insights. Their research revealed that
the use of amiodarone in elderly patients with preserved ejection fraction is associated with increased
short-term all-cause mortality following hospitalization for AF. Both univariate and multivariate
analyses demonstrated that the amiodarone group had higher in-hospital mortality (hazard ratio
2.06; p=0.036) and 100-day mortality (hazard ratio 1.86; p=0.028) [25]

AF Ablation Enhances Survival in Mitral Valve Repair Patients

the study by Felix Ausbuettel et al. provides compelling evidence for the superiority of catheter
ablation over pharmacological therapy and rate control in improving the long-term survival of
patients undergoing TEER for severe MR with concomitant AF.

The analysis encompassed 868 patients undergoing TEER, with 48 receiving interventional
rhythm control via CA of AF. CA demonstrated significant benefits in long-term survival compared
to pharmacological therapy, evident in the estimated cumulative survival rates after 3 years (75.5%
vs. 49.4%, p = 0.009). Multivariable Cox regression further underscored the positive association
between CA and long-term outcomes, with CA of AF significantly reducing the risk of adverse events
(HR 0.4, 95%-CI 0.2-0.8, p = 0.01) [26].

Additionally, when compared with pharmacological rhythm control and rate control of AF, CA
exhibited superior outcomes in TEER patients, as evidenced by lower hazard ratios (HR 0.6, 95%-CI
0.3-0.9, p = 0.03; HR 0.45, 95%-CI 0.3-0.7, p = 0.006, respectively). These findings emphasize the
pronounced benefits of interventional rhythm control strategies, particularly CA, in improving the
long-term prognosis of TEER patients with concomitant AF[26] .

Surgical ablation of atrial fibrillation (AF) during mitral valve (MV) surgery has been shown to
significantly improve long-term survival in patients with both MV disease and AF[27][28]. In one of
the largest European registries, patients who underwent concomitant MV repair or replacement and
surgical ablation had nearly 20% improved survival compared to those who had MV surgery
alone[27].

The benefits of surgical ablation were most pronounced in lower-risk patients, such as those
with a EuroSCORE of 2-5 or age under 50[27]. Surgical ablation was also found to be safe, with no
increase in operative mortality[27,28]. These findings support current guidelines that give a class A
recommendation for surgical ablation in patients undergoing MV surgery who also have AF[27].

Catheter ablation of AF has also been shown to improve survival in patients undergoing
transcatheter edge-to-edge mitral valve repair (TEER)[26]. In a propensity-matched analysis, catheter
ablation was superior to pharmacotherapy, significantly improving survival in TEER patients[26].
The outcomes with catheter ablation were not significantly different from TEER patients without a
history of AF[26].

While surgical ablation can be challenging in patients with prior MV surgery due to the presence
of scars and remodeling, long-term freedom from atrial arrhythmias is achievable in many
patients[29]. After a median of 2 procedures, 90% of patients with prior MV surgery were in sinus
rhythm at a median follow-up of 62 months [29].

Pulmonary Vein Isolation before or after MitraClip: Lessons and Tips

The study by Laura Rottner et al. [30]. compares outcomes following percutaneous mitral valve
repair (PMVR) between patients with and without atrial fibrillation (AF). Despite similar baseline
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characteristics in terms of age, gender, and comorbidities, a notable difference was observed in left
ventricular ejection fraction (p=0.0013). PMVR effectively reduced mitral regurgitation (MR) severity
in all patients, yet long-term survival rates were significantly lower in AF patients compared to non-
AF patients (34% vs. 47% at 5 years, p<0.05).

Regarding procedural success, acute pulmonary vein isolation (PVI) was achieved in all patients
with comparable procedure times and fluoroscopy durations between groups (p=0.87 for procedure
time; p=0.95 for fluoroscopy duration). Despite this, both groups exhibited high arrhythmia
recurrence rates, necessitating repeat ablations in a significant portion of patients. While the Kaplan-
Meier estimate of arrhythmia-free survival did not differ significantly between groups (p=0.35), left
atrial tachycardia (AT) recurrence was notably more frequent in the AF group (67% vs. 12% of
patients with any arrhythmia recurrence, p=0.01).

Periprocedural complications were generally low, with only minor complications observed in
the non-AF group and a single transient ischemic attack in the AF group [30].

Another study, conducted by Kalil et al. [31], highlights the efficacy of pulmonary vein isolation
(PVI) as a treatment for chronic atrial fibrillation (AF) associated with mitral valve disease. In this
study, 92.3% of patients achieved sinus rhythm within 6 months following the procedure.
Additionally, echocardiograms showed a significant reduction in left atrial size by 1.1 cm post-
surgery. Furthermore, patients who regained sinus rhythm also experienced restoration of effective
atrial ejection, with a mean left atrial ejection fraction of 41% + 14%. These findings underscore the
effectiveness of PVI in restoring sinus rhythm and improving cardiac function, leading to a notable
enhancement in patients” quality of life post-procedure.

Key findings from patients undergoing MR surgery show that surgical ablation (SA) of
concomitant AF as part of the valve treatment improves outcomes. Multiple studies indicate that
adding SA to a surgical intervention can significantly improve long-term survival compared to
conservatively managed or untreated preoperative AF, with no significant difference from patients
without AF [32-35]. The 2017 STS “Clinical Practice Guidelines in Surgical Treatment of Atrial
Fibrillation” [36] included a class I recommendation (level of evidence A) for SA of AF with
simultaneous mitral valve surgery.

A study by Rillig et al. evaluated the incidence of stroke and left atrial appendage (LAA)
thrombus formation after electrical isolation of the LAA for thromboembolic protection in patients
undergoing PVI after PMVR. The study reported an unexpectedly high incidence of stroke (7.3%)
and LAA thrombus formation (13.4%) at 6 months follow-up, highlighting the importance of careful
anticoagulation management and monitoring in this patient population. [37]

The study led by Godindo et al. [38] examined 605 patients with significant secondary mitral
regurgitation (MR) from an international registry, categorizing them based on preoperative atrial
fibrillation (AF) presence. After propensity score matching, it was found that the overall prevalence
of preoperative AF was 44%. At the 5-year Kaplan-Meier analysis, patients with AF experienced
significantly higher rates of overall death (67% vs. 43%; HR 1.84, p <0.001) and cardiac death (56%
vs. 29%; HR 2.11, p < 0.001), but similar rates of re-hospitalization for heart failure (HF) compared to
those without AF. Multivariate analysis further confirmed AF as an independent predictor of worse
outcomes in terms of overall death (HR 1.729, 95% CI 1.060 to 2.821; p = 0.028)

Discussion

Treating atrial fibrillation (AF) in patients dealing with heart failure and mitral valve issues isn’t
an easy road for doctors and patients alike. But what we’ve found from digging into various studies
is that there’s hope in a treatment called pulmonary vein isolation (PVI). This approach seems to be
a promising way to tackle AF in these specific patient groups, potentially leading to better outcomes,
especially when done before procedures like the MitraClip intervention.

We've seen some encouraging results from a recent clinical trial that involved multiple medical
centers. It demonstrated that PVI could really make a difference for patients with heart failure and
troublesome AF that doesn’t respond well to medication. People who underwent PVI not only
reported feeling better overall but also showed improvements in their day-to-day activities, like
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walking, and in their heart’s function compared to those who received a different treatment involving
atrioventricular-node ablation with biventricular pacing [39].

In the realm of mitral valve disease, researchers have drawn parallels between PVI and the Cox
maze procedure. Their findings reveal a striking similarity in effectiveness between the two methods
when it comes to reinstating sinus rhythm in individuals afflicted with permanent AF linked to mitral
valve disease. These insights hint at the potential of PVI to serve as a streamlined yet equally
efficacious substitute for the more intricate surgical interventions [40].

Adding more weight to the importance of PVI, there’s a study that delved into surgically
ablating the openings of the pulmonary veins. And guess what? It showed how effective this
approach is in managing chronic AF linked to mitral valve disease. What's even more impressive is
that they could predict how well the procedure would work right there in the operating room by
mapping everything out [41].

This study really drives home the idea that PVI isn’t just a shot in the dark. It's a targeted
intervention that directly deals with the electrical irregularities causing AF, especially when it’s
tangled up with conditions like valvular heart disease.

During surgery, using radiofrequency catheter ablation to perform PVI has proven to be a
straightforward and successful way to treat chronic AF linked to mitral valve issues. What's really
encouraging is that a lot of patients switch back to a normal heart rhythm after the operation [42].

This supports the integration of PVI into the surgical management of AF in the setting of mitral
valve interventions.

They found that in adults with congenital heart disease (CHD) who were struggling with AF
that didn’t respond to medication, PVI was just as safe and effective as it was for those with other
heart issues. This means that no matter what kind of heart condition someone has, PVI could be a
good option for treating AF [43]. It's like a treatment that works for everyone, no matter their heart
background.

In some cases, just surgically isolating the pulmonary veins without using fancy ablation tools
has also worked well in getting the heart back into its normal rhythm for patients dealing with chronic
AF caused by mitral valve issues. This shows that there’s potential for PVI to be tailored to different
situations and the preferences of doctors depending on what works best for each patient [31].

The extended findings from minimally PVI in treating paroxysmal lone atrial fibrillation
demonstrate consistent effectiveness and safety. Most patients maintain freedom from atrial
arrhythmias throughout a five-year follow-up period on average[44]. These long-term results are
indispensable for gauging the enduring efficacy of PVI as a viable treatment approach.

The efficacy of segmental pulmonary vein isolation (PVI) stands out in patients with both
paroxysmal and persistent atrial fibrillation (AF), emphasizing the significance of patient selection.
Notably, individuals with paroxysmal AF exhibit a superior freedom from recurrence rate [45].

Conclusions

In wrapping up, this review highlights the intricate interplay among atrial fibrillation (AF),
mitral regurgitation (MR), and the role of pulmonary vein isolation (PVI) in patients undergoing
percutaneous mitral valve repair (PMVR) utilizing devices such as the MitraClip. Through our
examination of the literature, we’ve uncovered the noteworthy prevalence of AF in MR patients and
its detrimental effects on clinical outcomes. Despite the remarkable advancements in PMVR, notably
with the MitraClip, the coexistence of AF presents additional complexities. Although pulmonary vein
isolation (PVI) holds promise as a viable catheter ablation technique for AF treatment, the optimal
timing and efficacy of PVI in the PMVR context remain contentious subjects.

Looking ahead, there is an urgent call for randomized controlled trials (RCTs) to delineate the
effectiveness of pulmonary vein isolation (PVI) in patients undergoing planned MitraClip
procedures. These trials should adhere to stringent methodologies, including randomization into
groups receiving PVI before and after MitraClip implantation, with a requisite follow-up period of at
least five years. Evaluation criteria should encompass not only clinical endpoints but also labor-
related parameters, quality of life assessments, and echocardiographic measures. Through such
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rigorous studies, we stand to gain deeper insights into the long-term efficacy and implications of PVI
in ameliorating outcomes for patients undergoing percutaneous mitral valve repair with MitraClip,
thereby steering the course towards optimal treatment strategies and elevating the standard of
patient care.

Limitations

The review’s limitations stem from potential data variability among studies due to differing
methodologies and outcome measures, the risk of publication bias, incomplete data in some studies,
and the possibility of not incorporating the most recent research. Additionally, the review may
include studies with varying designs, introducing potential confounding factors and variability in
evidence quality. Generalizability may be limited, and biases in study selection and language could
impact the conclusions. Addressing these limitations is essential for maintaining a comprehensive
and balanced interpretation of the reviewed evidence.
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