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ABSTRACT

Objective: Atrial functional mitral regurgitation (AFMR) represents a distinct path-
ophysiologic entity characterized by MR secondary to left atrial dilation and annular
remodeling, in the absence of significant left ventricular disease. With the
increasing prevalence of atrial fibrillation and heart failure with preserved ejection
fraction, AFMR has emerged as an important and potentially underrecognized eti-
ology of MR. This expert consensus statement provides an evidence- and
experience-based framework for the evaluation and management of AFMR, en-
compassing diagnosis, medical and rhythm therapy, surgical and transcatheter in-
terventions, and postoperative management.

Methods: The American Association for Thoracic Surgery convened an interna-
tional multidisciplinary panel of cardiac surgeons, cardiologists, and electrophysi-
ologists with expertise in atrial and mitral valve disease. The panel conducted a
systematic literature review and iterative Delphi consensus process to develop rec-
ommendations, graded according to class of recommendation and level of
evidence.

Results: Consensus was achieved on 18 statements, organized into 5 sections: defi-
nition, pathophysiology, and diagnostic evaluation of AFMR; medical and rhythm
management strategies; surgical treatment and concomitant procedures; trans-
catheter and hybrid interventions; and postoperative rhythm and anticoagulation
management.

Conclusions: AFMR represents a distinct form of secondary MR driven by atrial
remodeling. This document summarizes current expert consensus to guide diag-
nosis, timing, and choice of intervention, and highlights the need for multidisci-
plinary collaboration and prospective research to optimize outcomes. (J Thorac
Cardiovasc Surg 2026;l:1-17)
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Atrial Functional Mitral Regurgitation

Ventricular Functional Mitral Regurgitation

Atrial functional mitral regurgitation.

CENTRAL MESSAGE
Expert consensus recommenda-

tions for AFMR encompass
diagnosis, rhythm and medical
therapy, surgical and interven-
tional strategies, and postoper-
ative care, through a
multidisciplinary heart team.

PERSPECTIVE

As atrial fibrillation and HFpEF become increas-
ingly prevalent, AFMR will represent a growing
indication for mitral valve intervention. This
consensus document offers guidance to clini-
cians on evaluation, diagnostic differentiation
from ventricular functional MR, rhythm and med-
ical therapy, surgical and interventional therapy,
and research priorities for this disease process.

See Commentary on page XXX.
See Discussion on page XXX.

Copyright © 2026 by The American Association for Thoracic Surgery
https://doi.org/10.1016/j.jtcvs.2026.03.621

The Journal of Thoracic and Cardiovascular Surgery * Volume M, Number H

Cardiac Surgery, Department of Surgery, Columbia University Vagelos College
of Physicians and Surgeons, New York, NY

Read at the 106th Annual Meeting of the American Association for Thoracic Sur-
gery, Chicago, Illinois, May 2-6, 2026.

Received for publication Feb 2, 2026; revisions received March 25, 2026; accepted
for publication March 26, 2026.

Address for reprints: Arnar Geirsson, MD, Department of Surgery, Columbia Univer-
sity Irving Medical Center, 177 Fort Washington Ave, New York, NY 10032
(E-mail: agd4877 @cumc.columbia.edu).

1



Delta:1_given-name
Delta:1_surname
Delta:1_given-name
Delta:1_surname
Delta:1_given-name
Delta:1_surname
Delta:1_given-name
Delta:1_surname
Delta:1_given-name
Delta:1_surname
Delta:1_given-name
Delta:1_surname
Delta:1_given-name
mailto:ag4877@cumc.columbia.edu
https://doi.org/10.1016/j.jtcvs.2026.03.621

Adult Mori et al
approaches for functional MR. Most guideline
recommendations and trials focus on ventricular

Abbreviations and Acronyms

AATS = American Association for Thoracic
Surgery

AFMR = atrial functional mitral regurgitation

CoR = class of recommendation

GDMT = guideline-directed medical therapy

HFpEF = heart failure with preserved ejection
fraction

LA = left atrium

LAA = left atrial appendage

LAAOS = Left Atrial Appendage Occlusion Study

LoE = level of evidence

LVEF = left ventricular ejection fraction

NYHA = New York Heart Association

PVI = pulmonary vein isolation

SGLT2i = sodium-glucose cotransporter-2
inhibitors

TEER = transcatheter edge-to-edge repair

TR = tricuspid regurgitation

VEMR = ventricular functional mitral
regurgitation
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access supplementary informa-
tion. To view the AATS Annual
Meeting Webcast, see the URL
next to the webcast thumbnail.

Atrial functional mitral regurgitation (AFMR) is an increas-
ingly recognized clinical entity distinct from both degener-
ative and ventricular functional MR." Defined by mitral
insufficiency resulting from left atrial enlargement and
annular remodeling in the setting of preserved left ventric-
ular systolic function and normal valvular anatomy, AFMR
reflects the growing epidemiologic burden of atrial fibrilla-
tion and heart failure with preserved ejection fraction
(HFpEF) in aging populations.

AFMR remains underdiagnosed, inconsistently charac-
terized, and variably managed in contemporary practice.”™
The mechanisms, clinical trajectory, and therapeutic re-
sponses of AFMR differ fundamentally from those of ven-
tricular functional MR (VFEMR), underscoring the need for
a dedicated framework to guide diagnostic evaluation and
treatment.””’ Although AFMR and VFMR may coexist in
some patients, MR driven primarily by annular
enlargement in AFMR and by papillary displacement in
VEMR each warrant different treatment considerations.
Over the past decade, multimodality imaging, atrial
fibrillation treatment, and expanding surgical and
transcatheter options have transformed the therapeutic

functional MR and provide limited guidance, whereas
recent 2025 European Society of Cardiology/European
Association for Cardio-Thoracic Surgery Guidelines for
the Management of Valvular Heart Disease provide more
in-depth definitions and treatment recommendations for
AFMR.*”  Observational studies suggest substantial
morbidity and mortality among symptomatic patients
treated medically, whereas surgical series demonstrate
excellent outcomes when annular geometry is restored
and atrial fibrillation is addressed concomitantly.]O
Emerging transcatheter approaches may provide alterna-
tives for high-risk patients, and early data suggest an advan-
tage over medical treatment alone; however, few patients
have been included in randomized trials.' "'

Recognizing these gaps, the American Association for
Thoracic Surgery (AATS) convened an international multi-
disciplinary expert panel to develop a comprehensive
consensus statement on AFMR evaluation and manage-
ment. Through systematic literature review and structured
Delphi methodology, the panel generated graded recom-
mendations spanning disease definition, diagnostic imag-
ing, medical and rhythm therapy, surgical strategies,
transcatheter interventions, and postoperative management.

This document aims to provide clinicians with practical,
mechanism-based guidance for treating AFMR, emphasize
the importance of multidisciplinary heart team decision mak-
ing, and identify research priorities needed to advance
evidence-based care for this increasingly prevalent condition.

METHODS AND RESULTS

Following AATS/Society for Thoracic Surgeons method-
ology for expert consensus development, a 13-member, inter-
national multidisciplinary panel was formed. The panel
developed consensus statements and rated each of them based
on class of recommendation and level of evidence based on
established methodology and standardized AATS conven-
tions."* Individual class of recommendation (CoR) is selected
in accordance with the estimated benefit-risk ratio and sig-
nifies the strength of recommendation. Level of evidence
(LoE) is based on the quality of evidence from clinical trials,
cohort studies, meta-analyses, case series as well as clinical
experience and expert opinion (Figure 1).

Literature search was conducted using PubMed with
assistance from the scholarly librarian and included review-
ing all publications since 2000 and clinical guideline sour-
ces. Recommendations were proposed, refined through
serial Delphi rounds, and adopted when >75% agreement
was achieved with more than 80% participation from the
panel. Expert consensus was obtained in 18 statements
organized into 5 sections: definition, pathophysiology, and
diagnostic evaluation of AFMR; medical and rhythm man-
agement strategies; surgical treatment and concomitant
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Class of Recommendation

Suggested phrases for writing recommendations

Strong recommendation
E i

Moderate recommendation )

lla

e Should be considered
e |s reasonable

Benefit >> risk e Can be useful/effective/beneficial

Weak recommendation

Benefit 2 risk

Moderate recommendation

e |s not recommended

No benefit risk = benefit

e |s contraindicated

Strong recommendation ¢ Should not be performed/administered

Harm: risk > benefit

Level of Evidence

High-quality evidence from more than one RCT with no concern for high risk of bias, or
meta-analyses of high-quality RCTs with no concerns for significant bias

Limited data Studies with limitations of design or execution, meta-analyses of
(C-LD): such studies, case series, or physiological or mechanistic studies
C in human subjects.

Expert opinion  Consensus of expert opinion based on clinical experience.

(C-EO):

AATS, American Association for Thoracic Surgery: EACTS, European Association for Cardio-Thoracic Surgery.
ESTS, European Society of Thoracic Surgeons; STS, Society of Thoracic Surgeons: RCT, randomized controlled trial.

FIGURE 1. Class of recommendation and level of evidence definitions. Adopted definitions of classes of recommendation and level of evidence. Reprinted

from reference.'® RCT, Randomized controlled trial.

procedures; transcatheter and hybrid interventions; and
postoperative rhythm and anticoagulation management
(Table 1).

Each member of the panel contributed to literature re-
view, development of statements, Delphi voting and writing

of the document that was finalized by the chairs. The panel
and the AATS Adult Cardiac Clinical Practice Standards
Committee reviewed and approved the document before it
was submitted for final approval to the AATS Board of
Directors and submitted for publication.
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TABLE 1. Summary of recommendations

Section Recommendation Class of recommendation Level of evidence

1. Definition, pathophysiology, and diagnostic evaluation
1.1 For patients presenting with moderate-severe or severe AFMR, evaluation by I C-LD
a multidisciplinary heart team is recommended.
1.2 Imaging should be used as a core diagnostic modality to distinguish AFMR I A
from VEMR because pathogenesis, therapy, and outcomes differ.

1.3 Symptomatic moderate-severe or severe AFMR should be considered for Ila B-NR
treatment, including GDMT, rhythm control, and/or valvular intervention
(surgical or transcatheter).
2. Medical and rhythm management
2.1 In patients with AFMR and preserved ejection fraction, GDMT should be IIa C-LD
considered.
2.2 Optimization of GDMT should be considered before any mitral valve IIa C-LD
intervention for AFMR.
2.3 Rhythm control should be attempted in suitable patients before mitral valve Ila B-NR
intervention.
3. Surgical treatment
3.1 Surgical correction of MR should be considered in suitable-risk patients with IIa B-NR
symptomatic moderate-severe or severe AFMR.
32 Mitral valve repair should be considered as the primary surgical strategy over Ila C-LD
mitral valve replacement for AFMR.
33 Mitral valve repair should be considered as a concomitant procedure for IIa C-EO
moderate-severe or severe AFMR in patients undergoing cardiac surgery
for other indications.
Concomitant AF surgery and LAA management
34 For patients undergoing surgical therapy for AFMR with atrial fibrillation, I B-NR
concomitant surgical AF ablation is recommended.
3.5 For patients undergoing surgical ablation for AF during AFMR surgery, IIa C-EO
biatrial maze should be considered.
3.6 In patients with AFMR and atrial fibrillation undergoing cardiac surgery, I B-NR
LAA exclusion is recommended.
3.7 Surgical LAA management should use a reliable technique, and I A
completeness should be verified intraoperatively.
Tricuspid valve considerations
3.8 ‘When repairing AFMR in patients with AF, concomitant tricuspid valve Ila C-EO
repair should be considered for moderate or greater TR.
4. Transcatheter/hybrid interventions
4.1 Mitral TEER may be considered in select patients with AFMR who are high- IIb B-NR
risk surgical candidates with suitable anatomy and after optimization of
medical therapy and rhythm control.
5. Postoperative rhythm and anticoagulation management
5.1 After mitral operation and surgical AF ablation for AFMR, short-term (=3 Ila B-NR
mo) prophylactic antiarrhythmic drugs are reasonable to prevent early
AF recurrence.
52 In patients undergoing mitral surgery and AF ablation for AFMR, Ila B-NR

continuation of anticoagulation for at least 3 mo should be considered.
5.3 After surgical LAA exclusion, continuation of oral anticoagulation should be IIa C-LD
individualized by the heart team with shared decision making.

AFMR, Atrial functional mitral regurgitation; C-LD, C-limited data; GDMT, guideline-directed medical therapy; VFMR, ventricular functional mitral regurgitation;
B-NR, B-nonrandomized; C-EO, C-expert opinion; AF, atrial fibrillation; LAA, left atrial appendage; TR, tricuspid regurgitation.

Section 1: Definition, Pathophysiology, and
Diagnostic Evaluation of AFMR

heart team is recommended. (CoR I, LoE C-limited
data). AFMR can be defined as secondary MR occurring

Statement 1.1: For patients presenting with moderate-
severe or severe AFMR, evaluation by a multidisciplinary

in the setting of preserved left ventricular (LV) systolic
function and geometry, characterized by preserved LV
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ejection fraction (LVEF) (>50%) without regional wall
motion abnormalities or leaflet tethering, absence of LV
dilatation (LV end-diastolic volume <78 mL/m® for
women, <85 mL/m? for men), mitral annular dilatation
(systolic anteroposterior diameter >35 mm), and LA
enlargement (LA volume index >40 mL/m?). The above
definition (ie, The Journal of the American College of Car-
diology definition) was proposed by the JACC: Cardiovas-
cular Imaging Expert Panel and was found to have the
highest association with survival outcome among various
definitions currently used.'*'” Echocardiography typi-
cally demonstrates normal leaflet morphology and motion
with planar coaptation and a central MR jet. In advanced
stages, overlap with ventricular secondary MR may
emerge due to late LV remodeling from chronic volume
overload.” Clinical context such as a history of atrial fibril-
lation and HFpEF supplements diagnosis, although not al-
ways present (Figure 2).

Multidisciplinary heart team evaluation is essential for
patients with moderate-severe or severe AFMR because
clinical decision making is complex, evidence is evolving,
and outcomes depend heavily on timely, appropriate inter-
vention. AFMR typically affects older patients with atrial
fibrillation, HFpEF, and multiple comorbidities; mecha-
nisms, prognosis, and therapeutic options differ from pri-
mary and ventricular functional MR requiring nuanced
integration of imaging, rhythm management, and mechani-
cal correction of MR. AFMR management should be indi-
vidualized, using multimodality imaging to clarify
mechanism and severity and to guide selection among
guideline-directed medical therapy (GDMT), rhythm con-
trol, surgery, and transcatheter options in a dedicated heart
team setting.'*'°

Evidence from broader populations of patients with MR
shows that a formal heart-team process improves both care
delivery and survival. In a single-center study of severe pri-
mary MR, implementation of a structured mitral heart team
increased multidisciplinary evaluation from 29% to 89%
and intervention from 24% to 75% and was associated
with lower 2-year mortality after matching (19% vs
32%)."” Similarly, a cohort of 1365 patients with MR dis-
cussed by an expert valve team demonstrated that heart
team-guided management facilitated appropriate selection
among surgery, transcatheter therapies, and conservative
treatment.'® Another single-center observational study
comparing outcomes before and after the implementation
of a dedicated heart team reported improved survival among
patients with mitral valve pathology evaluated through the
heart team model.'” These data, although not AFMR-
specific, support the principle that systematic multidisci-
plinary evaluation reduces undertreatment and improves
outcomes in patients with complex MR.

Observational studies also underscore the need for risk
stratification and shared decision making. Medically treated
AFMR carries substantial rates of cardiac death and heart-
failure hospitalization, particularly in patients with severe
MR, New York Heart Association (NYHA) functional class
IT or IV symptoms, or multiple comorbidities.'’ Surgical
and transcatheter options are expanding, but the optimal
timing, choice of procedure, and integration with atrial
fibrillation ablation remain uncertain and must be tailored
to patient frailty, symptom burden, atrial/ventricular remod-
eling, and local expertise. The heart team approach is
strongly endorsed in management of valvular heart dis-
ease.””?! Extrapolating these principles to AFMR supports
a Class I recommendation that moderate-severe or severe

Ventricular Functional Mitral Regurgitation

Atrial Functional Mitral Regurgitation

= 1. Normal LV shape, size
(LVEDVs78 ml/m? for female,
<85ml/m? for male), and
function (LVEF 250%)

.\ 2. Normal PM location

\E 3. Leaflets close at annular plane
‘\ 4. Normal leaflet motion

5. Severe annular dilatation
(AP dimension >35 mm)

=————— 6. Severe LA dilatation
(LA volume index 240mL/m?)

= 1. Localized LV distortion,
dilation, reduced function

2. PM displacement

3. Chordal and
leaflet tethering

4. Systolic restrictive
leaflet motion

MR " AV 5. Mild annular dilatation

6. Normal or dilated LA

FIGURE 2. Characteristics of atrial functional mitral regurgitation (AFMR). The figure summarizes characteristics of AFMR. These include preserved left
ventricular (LV) function (ejection fraction >50%) with no regional wall motion abnormalities or distortion, absence of leaflet tethering, normal leaflet

motion and morphology, dilated mitral annulus, and marked dilatation of the left atrium (left atrial volume index [LAVI] >34 mL/m?). The resulting
MR arises from the central coaptation gap. These patients frequently have atrial fibrillation and/or heart failure with preserved ejection fraction.

AV, Aortic valve; PM, papillary muscle.
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AFMR be evaluated by a multidisciplinary heart team,
despite limited AFMR-specific data.

Statement 1.2: It is recommended to use imaging as a
core diagnostic modality to clearly distinguish AFMR
from VFMR, because pathogenesis, therapy, and out-
comes are different. (CoR I, LoE A). Failure of mitral
leaflet coaptation in secondary disease may occur in the
setting of a remodeled and dysfunctional ventricle (ie,
VFMR) or dilated annulus/left atrium (ie, AFMR). These
2 subtypes of functional MR have different pathophysiolog-
ical and morphological characteristics, as well as contrast-
ing prognostic and therapeutic implications.*"-'***%*
AFMR should be viewed as a dominant pathophysiologic
phenotype rather than a strictly discrete entity. In clinical
practice, overlap between AFMR, VFMR, and mild
degenerative mechanisms is common, and management
decisions should be guided by the predominant
mechanism of regurgitation and the overall clinical context.

AFMR has seen increasing recognition as an etiology of
MR in the setting of normal LV mechanics, with typically
normal leaflet motion (Carpentier Type I) although a second
subtype related to atriogenic leaflet tethering (Carpentier
Type IIIB) has recently been described.”” Studies suggest
the underlying mechanism is related to insufficient leaflet
remodeling in response to increased mechanical stress,
LA dilation, and annular dilation with altered annular dy-
namics.”*?” AFMR is most often associated with atrial
fibrillation and may coexist with HFpEF in a significant
proportion of patients, although the exact prevalence is
not exactly known but ranges from <10% to 36% in various
registries and retrospective studies.'*** In the prospective
European Society of Cardiology Heart Failure Registry of
patients with heart failure, the estimated prevalence of
moderate-severe or more MR was 20%, whereas the Acute
Decompensated Heart Failure Syndromes (ATTEND) Reg-
istry showed that 18% of patients with decompensated
HFpEF have moderate or severe MR.”"*"

VEFMR is associated with restricted systolic motion of the
leaflets (Carpentier Type IIIB) with tethering resulting from
LV remodeling/dysfunction. The hallmark of VFMR is
apically tethered leaflets resulting from an imbalance be-
tween tethering and closure forces. Annular dilatation
may also be present.’’ The term ischemic MR is applied
to functional MR when the underlying cause of the LV ab-
normalities is coronary artery disease. The morphologic
changes associated with ischemic and nonischemic func-
tional MR are distinct, but both are associated with ventric-
ular enlargement with lateral displacement of the papillary
muscles.”>* Ventricular remodeling results in the point of
leaflet coaptation being displaced below the mitral valve
annulus, and this is termed leaflet tethering. The chordal
apparatus appears stretched, and individual chords may be
under significant tension.

Given the distinct morphologic characteristics that distin-
guish AFMR and VEMR, echocardiography is the imaging
modality of choice for the initial assessment of MR etiology
as well as quantitation. Cardiac magnetic resonance imag-
ing may be integral to the determination of MR severity
when echocardiographic imaging is nondiagnostic. It is
also useful in assessing severity of LV remodeling and con-
tractile dysfunction as well as the pattern of myocardial
fibrosis that has been linked to prognosis after surgical
correction of MR.'***7
Statement 1.3: Symptomatic moderate-severe and se-
vere AFMR should be considered for treatment,
including GDMT, rhythm control, and/or valvular inter-
vention (surgical or transcatheter). (CoR Ila, LoE
B-nonrandomized). Treatment is recommended for most
symptomatic patients with moderate-severe and severe
MR, regardless of etiology. Although ideal treatment for
AFMR is still being investigated, symptomatic patients
with moderate-severe and severe AFMR should be strongly
considered for treatment, including medical management,
rhythm control, and valvular intervention. 16,26,28,38,39

AFMR results in a volume overloaded state with
impaired atrial function and may result in ventricular
dysfunction; therefore, in symptomatic patients, medical
therapy for heart failure (usually HFpEF) should be pur-
sued.™'**"  Sodium-glucose cotransporter-2  inhibitors
(SGLT2i) have been shown to reduce cardiovascular mor-
tality and heart failure hospitalizations and improve quality
of life in patients with HFpEF and should be considered in
addition to any valvular intervention.*' ™’

In the advanced setting of ventricular dysfunction,
GDMT including beta-blockers, angiotensin-converting
enzyme inhibitors or angiotensin receptor blockers, aldoste-
rone antagonists, and volume optimization with diuresis
improve heart failure symptoms and may prolong life ex-
pectancy. In addition, GDMT may reduce the degree of
MR and lead to reverse left atrial remodeling.***’

AFMR and atrial fibrillation have a closely intertwined
relationship, with 60% to 80% of AFMR being associated
with atrial fibrillation.'*****” Successful conversion to si-
nus rhythm may result in lower MR grades and reduction of
left atrial dilation."'®***° Catheter ablation, as opposed to
medical therapy alone, may be more successful in maintain-
ing sinus rhythm while the potential influence of atrial
fibrillation recurrence on MR progression remains un-
known. Therefore, close monitoring is warranted even after
successful ablation with reduction in MR severity.”"** In
contrast to VFMR, surgical mitral valve repair for AFMR
is durable with low rates of recurrent MR. Restoration of
annular geometry with an annuloplasty ring is mandatory
and concomitant procedures to manage atrial fibrillation,
if indicated, may further improve long-term repair
results,”*%?"
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Data are limited for transcatheter treatment of AFMR
because most studies examining transcatheter devices focus
only on VEMR or do not distinguish between AFMR and
other forms of secondary MR. Although transcatheter de-
vices improve leaflet coaptation and locally induce indirect
annuloplasty, they may only partially fix the geometric
changes of the annulus that result in AFMR. Transcatheter
edge-to-edge repair (TEER) for patients with AFMR has a
high success rate in reducing MR and may improve func-
tional status up to 1-year postprocedure,”’ * but requires
further study to determine their efficacy.

Section 2: Medical and Rhythm Management of
AFMR

Statement 2.1: In patients with AFMR and preserved
EF, GDMT should be considered. (CoR IIa, LoE
C-limited data). GDMT optimization has shown benefits
in patients with heart failure symptoms and associated func-
tional MR. Specific data on AFMR are sparse, but key prin-
ciples may be extrapolated from the experience with
VEMR. The use of SGLT2i has been shown to reduce func-
tional MR in 1 small randomized controlled trial that
included patients with LVEF 35% to 50% compared with
standard heart failure treatment, in which the mechanism
of MR was VFMR in 80.5% and isolated AFMR in
19.5% of patients.” The addition of ertugliflozin reduced
AFMR by 1 grade or more in only 29% of the patients,
which represents a rather modest effect on valve disease.
In addition, 1 study found that efforts to maintain sinus
rhythm, including medical therapy, can induce reverse LA
remodeling and prevent or reduce the development of
AFMR and tricuspid regurgitation (TR) in patients with
atrial disease due to atrial fibrillation.”® A substudy of the
Catheter Ablation versus Antiarrhythmic Drug Therapy
for Atrial Fibrillation randomized clinical trial as well as
a recent meta-analysis of 17 studies showed that catheter
ablation compared with pharmacological therapy may
reduce MR severity over time.””*

In patients with a high likelihood of associated HFpEF
(overweight, systemic hypertension, atrial fibrillation, pul-
monary hypertension, elderly, and diastolic dysfunction),
the use of SGLT2i has been shown to reduce cardiovascular
mortality and should be therefore liberally implemented in
at risk candidates although their efficacy in reducing AFMR
has not been investigated yet.*’ Diuretics are useful to treat
symptoms of congestion, including dyspnea and peripheral
edema. In patients with hypertension, afterload reduction
using renin-angiotensin blockade should be implemented,
even if an influence on prognosis has not been demonstrated
in patients with HFpEF. Similarly, beta-blockers and cal-
cium antagonists have no proven benefit for HFpEF treat-
ment and should not be prescribed for this sole indication.

In summary, SGLT2i, diuretics, and afterload reduction
to treat associated systemic hypertension should be

implemented before considering any valve intervention.
Maintenance of sinus rhythm represents an additional early
treatment goal that can be achieved and/or supported by
appropriate antiarrhythmic medication.

Statement 2.2: Optimization of GDMT should be
considered before consideration of any mitral valve
intervention for AFMR. (CoR IIa, LoE C-limited data).
The effect of GDMT for patients with HFpEF is less well
defined, but the general framework is similar to that of heart
failure with reduced ejection fraction.”” SGLT2i reduce
heart failure hospitalizations in patients with heart failure,
extending to all ranges of LVEF, including preserved
EE.°%°! Afterload reduction with mineralocorticoid antago-
nists, angiotensin receptor blockers, and angiotensin
receptor-neprilysin inhibitors are mainstays of the treatment
of heart failure with reduced ejection fraction but have been
found to have variable effects on heart failure hospitaliza-
tions. Most of the benefits have tended to manifest in pa-
tients with LVEF in the lower range of normal.””

The effect of GDMT specifically in patients with AFMR
is not well studied. Patients with AFMR are vulnerable to
cardiac mortality risk and heart failure hospitalization and
have been shown to have higher risk for adverse outcomes
in the presence of symptomatic heart failure and increased
comorbidities suggesting that treating patients with
AFMR could be beneficial.”*®’ Limited data demonstrate
benefits for patients with VFMR, and it is unknown whether
this data can be extrapolated to AFMR patients. Ertugliflo-
zin, an SLGT?2i, was shown to decrease the severity of
VEMR as measured by echocardiographic parameters, but
the study was not designed or powered to show a difference
in heart failure hospitalizations or mortality.”” MR severity
may also be reduced in patients given sacubitril/valsartan
compared with valsartan alone.”* In a separate in vitro
study, sacubitrilat (the active metabolite of the angiotensin
receptor-neprilysin inhibitor sacubitril) and valsartan
reduced the arrhythmogenicity in isolated atrial biopsies
from patients undergoing open heart surgery, suggesting a
potential mechanism for improved clinical outcomes for pa-
tients treated with this afterload reducing drug combina-
tion.”> Given the association of AFMR with adverse
outcomes in the presence of heart failure, GDMT should
be considered before interventional procedures or surgery.
Because direct data specific to the AFMR population are
lacking, this is an area of research priority.

Statement 2.3: It is reasonable to attempt rhythm con-
trol in suitable patients before mitral valve intervention.
(CoR IIa, LoE B-nonrandomized). Restoration of sinus
rhythm is associated with meaningful improvements in
AFMR, raising the possibility that effective rhythm con-
trol may obviate or delay the need for mitral valve inter-
vention or surgery in selected patients. Although
randomized evidence is not available, observational
studies support this strategy. The broader benefits of early

The Journal of Thoracic and Cardiovascular Surgery * Volume M, Number H 7




Adult

Mori et al

rhythm control are supported by the early treatment of
atrial fibrillation for stroke prevention (EAST-AFNET)
4 trial, in which early sinus rhythm restoration reduced
cardiovascular death, stroke, acute coronary syndrome,
and heart failure hospitalization.®

Observational data involving 54 patients with moderate
or greater AFMR demonstrated improvement in mitral
valve function following restoration and maintenance of
sinus rhythm with catheter ablation. When stratified by
rhythm status at follow-up, 82% of patients with recurrent
atrial fibrillation continued to exhibit significant MR,
compared with only 24% of patients who remained in sinus
rhythm, despite similar baseline MR severity.' A retrospec-
tive study of 117 patients hospitalized with atrial fibrillation
and AFMR showed that restoration of sinus rhythm was
associated with favorable reverse remodeling, including re-
ductions in both MR and TR vena contracta dimensions at
12 months.”® Additional analysis of 136 patients with
persistent atrial fibrillation-related AFMR undergoing
initial catheter ablation revealed that patients with postabla-
tion MR improvement experienced significantly lower rates
of the composite end point of all-cause mortality and heart
failure hospitalization over 2 years compared with those
without MR improvement.”” A more recent single-center
study of 795 patients with new-onset atrial fibrillation and
concomitant high-grade functional MR reported improve-
ment in MR severity in 58.8% of patients following
rhythm-control therapy. Predictors of persistent high-
grade MR despite rthythm control included NYHA func-
tional class IV symptoms and echocardiographic markers
of more advanced severe MR, which the study defined as
effective regurgitant orifice area >0.4 cm?, vena contracta
width >8 mm, and left atrial volume index >48 mL/m>.%®
Individuals with long-standing atrial fibrillation or substan-
tially enlarged left atria and very severe MR had higher
rates of arrhythmia recurrence and should undergo close
surveillance if a rhythm-control strategy is pursued.®” As
61% recurrence of atrial fibrillation within 1 year of cath-
eter ablation was observed among patients with significant
MR, and progression of the original MR,® close surveil-
lance within several months of ablation may be reasonable.
Taken together, successful rhythm control may reduce
AFMR severity and improve clinical outcomes in a selected
patient group. However, intervention should not be delayed
in patients with persisting AFMR despite attempted rhythm
control.

Section 3: Surgical Treatment of AFMR

Mitral Valve Repair and Replacement. Statement 3.1:
Surgical correction of MR should be considered in
suitable-risk patients with moderate-severe or severe
AFMR in the presence of symptoms. (CoR Ila, LOE B-non-
randomized). The efficacy of surgical correction of AFMR
has been investigated in the REVEAL-AFMR multicenter

registry including more than 1000 patients with severe
AFMR, of whom 113 patients who underwent surgery,
showing improved midterm survival and heart failure rehospi-
talization compared with medical management.'’ Despite
possible confounders, only the surgical group showed a signif-
icant decrease in heart failure biomarkers and the primary out-
comes of all-cause mortality and heart failure hospitalization.

Outcomes of mitral valve surgery for AFMR differ from
that of VFMR. Studies comparing surgery in patients with
moderate-severe AFMR to those with VEMR showed better
survival and fewer reoperations in the AFMR group.'*”’
Comparable results of AFMR and degenerative MR surgery
have been reported.”' In contrast, the better surgical out-
comes observed in AFMR compared with VFMR may be
attributed to preserved ventricular function and dimensions
as well as concomitant maze procedure to treat the underly-
ing cause, atrial fibrillation. Therefore, surgery is able to
address the 2 key pathophysiologic drivers of the MR in 1
operation. Considering the annular dilatation as a primary
driver of MR in AFMR, mitral repair with annuloplasty is
the preferred approach.
Statement 3.2: Mitral valve repair should be considered as
the primary surgical correction strategy over mitral valve
replacement for AFMR. (CoR Ila, LoE C-limited data).
Several observational studies in patients undergoing mitral
valve repair with mitral annuloplasty only, have demon-
strated excellent short-term surgical outcomes with low
rates of residual MR, good long-term survival and accept-
able long-term freedom from recurrent MR >34 ranging
from 80% to 89% at 10 years."””>"" In respect to
annuloplasty sizing, it is reasonable to size based on
anterior leaflet surface area and downsizing the ring/band
by 1 or 2 sizes, whereas the types of annuloplasty used
for the repair, such as incomplete band or complete ring,
do not appear to influence durability of repair.”> Smaller
studies suggest that mitral valve repair may be associated
with higher freedom from cardiac death rather than mitral
valve replacement with no difference noted in the need
for mitral valve reoperations.””’> In real-world observa-
tional study for investigating the prevalence and therapeutic
options for atrial functional mitral regurgitation, of 113 pa-
tients who underwent mitral valve operation, 40% under-
went mitral valve replacement, suggesting the equipoise
in repair or replacement approach for AFMR.'” Although
the sample size was small, there was no statistically signif-
icant difference in the survival between those undergoing
repair and replacement during the median follow-up of
434 days. In this registry, patients who underwent replace-
ment had a larger atrial size, although the repair durability
related to left atrial dimension in this patient group remains
unknown.

Although pathologically distinct, results of mitral valve
repair for AFMR appear as favorable as those of mitral
repair for primary degenerative MR with atrial
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fibrillation.”"-’® Therefore, in the absence of VFMR pheno-
type, AFMR patients requiring surgical correction should
be considered for mitral repair rather than replacement.
Statement 3.3: Mitral valve repair should be considered for
moderate-severe or severe AFMR as a concomitant proced-
ure in patients undergoing cardiac surgery for other indica-
tions. (CoR Ila, LoE C-expert opinion). For patients
undergoing cardiac surgery for other indications, concomi-
tant procedures should be considered when they offer ben-
efits with acceptable added risk. As such, concomitant
mitral repair should be considered for more than moderate
AFMR in patients undergoing cardiac surgery for other in-
dications regardless of symptoms.

Prior work has found that mitral valve repair for AFMR
has significant benefit, with high rates of successful repair,
low rates of recurrent MR, and may lead to improved sur-
vival.*”’>*7" Even when performed with concomitant sur-
gical ablation for atrial fibrillation and concomitant
tricuspid repair, mitral repair for AFMR is low risk, with
low rates of morbidity and mortality.”>’® Data on pace-
maker rate in concomitant mitral-tricuspid repair for
AFMR is limited, but experienced centers report pacemaker
rates of approximately 2%.”" Studies encompassing
broader practice settings report higher rates between 7%
and 14%.7°%? Overall, mitral repair for AFMR is safe
with excellent outcomes, but a higher pacemaker rate in
the concomitant mitral-tricuspid repair operation must be
acknowledged.

Treatment is recommended for most patients with
moderate-severe and severe MR, regardless of etiology of
MR. There is scant data on concomitant mitral repair for
AFMR at the time of other closed atrium cardiac operations
(eg, aortic valve replacement or coronary artery bypass
grafting). However, the natural history of moderate-severe
or severe MR in AFMR portends poor outcomes, with
frequent readmissions for heart failure and lower survival.'’
Other works have found that concomitant mitral valve
repair at the time of aortic valve surgery or coronary artery
bypass grafting is safe, with acceptable risks of morbidity
and mortality.***° Inferring from a broader functional
MR data, concomitant mitral valve may lead to reduced
heart failure symptom burden and improved survival
compared with leaving moderate-severe or severe func-
tional MR untreated.*"*°

Moderate-severe or severe MR is associated with poor
long-term outcomes, and concomitant mitral valve repair
at the time of other cardiac surgery is shown to be safe.
Mitral repair for AFMR is effective and durable with excel-
lent outcomes. Given the benefits and low risk, concomitant
mitral repair for moderate-severe or severe AFMR should
be considered for patients undergoing cardiac surgery for
another indication.

Concomitant surgical ablation and left atrial appendage
management. Statement 3.4: For patients undergoing sur-
gical therapy for AFMR with atrial fibrillation, it is recom-
mended that they undergo correction of MR with
concomitant surgical atrial fibrillation ablation. (CoR I,
LoE B-nonrandomized). In general, patients with mitral
valve disease and atrial fibrillation have the best clinical
outcomes if they undergo concomitant operative treatment
for both conditions. Evidence from degenerative MR dem-
onstrates that concomitant mitral valve repair and surgical
atrial fibrillation ablation results in improved long-term
rhythm control and survival compared with mitral valve sur-
gery alone.®’-%

About 60% to 80% of patients with AFMR undergoing
surgical treatment have coexisting atrial fibrillation.'**’
Although direct evidence evaluating surgical ablation specif-
ically in AFMR remains limited, the strong association be-
tween atrial fibrillation burden and severity of MR supports
a combined operative strategy. Restoration of sinus rhythm
through catheter ablation has been shown to reduce MR
severity, suggesting that successful surgical ablation might
increase the durability of mitral valve repairin these patients.'

When compared with surgical ablation in patients with

degenerative mitral valve disease, surgical ablation in those
with AFMR is less successful.”® By 5 years postsurgery,
40% to 60% of patients will experience recurrence of atrial
fibrillation.”* Therefore, long-term rhythm monitoring is
essential. Further studies are necessary to determine
whether AFMR patients with successful ablation derive
clinical benefits, including greater freedoms from anticoa-
gulation, thromboembolic events, and the need for
anticoagulation.
Statement 3.5: For patients undergoing surgical ablation
for atrial fibrillation in the setting of AFMR surgery, bia-
trial maze should be considered. (CoR Ila, LoE C-expert
opinion). Surgical ablation options can be broadly catego-
rized into pulmonary vein isolation (PVI), a left atrial maze,
and biatrial maze (Cox-Maze III/IV). Isolated surgical PVI
is not recommended for patients with persistent and long-
standing persistent atrial fibrillation, regardless of the pres-
ence or absence of significant MR. In advanced stages of
atrial fibrillation, biatrial Cox-Maze III/IV is the preferred
surgical ablation approach allowing for more extensive
lesion set potentially resulting in >90% sinus rhythm main-
tenance at 3 years.”"”’

Although no studies directly compare the relative effec-
tiveness of PVI, left atrial maze, and biatrial maze specif-
ically in the setting of AFMR, comparative data are
available from cohorts undergoing concomitant surgical
ablation for degenerative mitral valve disease. In random-
ized patients undergoing degenerative mitral valve repair,
biatrial maze procedure was associated with a significantly
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lower prevalence of postoperative atrial fibrillation
compared with PVIL.”” With respect to left atrial maze versus
biatrial maze in degenerative mitral valve disease, multiple
studies have demonstrated superior efficacy of biatrial abla-
tion, particularly in patients with nonparoxysmal atrial
fibrillation.”>”* Left atrial ablation only may closely
approximate the efficacy of biatrial lesion sets in selected
surgical cohorts, and left atrial only ablation is less effective
in patients older than age 75 years, in those with a left atrial
diameter >5 cm, and in individuals with atrial fibrillation
duration exceeding 5 years.”” In the real-world observa-
tional study for investigating the prevalence and therapeutic
options for atrial functional mitral regurgitation cohort, the
mean age of AFMR patients was 77 years, and the average
left atrial diameter was 5.1 cm, findings that argue against a
left-sided-only ablation strategy for most patients with
AFMR.'? Furthermore, inclusion of right atrial lesion sets
is recommended in the presence of right atrial dilation or
TR, both of which are common findings in AFMR.”°

Although biatrial ablation is generally the most appro-
priate strategy in AFMR, it is associated with longer cardio-
pulmonary bypass time and an increased risk of conduction
disturbances requiring permanent pacemaker implanta-
tion.”* These potential downsides should also be considered
when selecting the optimal surgical ablation approach for
patients with AFMR.

Statement 3.6: In patients with AFMR and atrial fibrillation
undergoing cardiac surgery, left atrial appendage exclusion
is recommended. (CoR I, LoOE B-nonrandomized). The left
atrial appendage (LAA) is the origin of thrombus in more
than 90% of AF-related strokes, making it a strategic target
for embolic prevention in patients with atrial fibrillation.”’
Surgical left atrial appendage (LAA) exclusion or exclusion
has long been performed, but recent evidence, including a
randomized trial supports its routine use during concomi-
tant cardiac surgery.”’ Although not specific to AFMR,
these findings are likely applicable to patients with AFMR.

Meta-analysis of 22 studies, reported that surgical LAA
exclusion was associated with a marked reduction in
long-term stroke or thromboembolism (40%-50% relative
reduction) and a statistically significant reduction in overall
mortality over follow-up.”® Another meta-analysis also re-
ported significant reduction (hazard ratio, 0.64; 95% CI,
0.53-0.77) in stroke or embolic events in patients with a his-
tory of atrial fibrillation, and a significant reduction (hazard
ratio, 0.72; 95% CI, 0.67-0.78) in mid- and late mortality in
these patients.””

Strongest evidence supporting exclusion of LAA in pa-
tients with atrial fibrillation comes from the Left Atrial
Appendage Occlusion (LAAOS) III randomized trial that
enrolled 4811 patients with atrial fibrillation and
CHA;,;DS,-VASc >2. At a median 3.8-year follow-up,
stroke or systemic embolism occurred in 4.8% of patients
with LAA exclusion with anticoagulation versus 7.0% in

patients receiving anticoagulation therapy only, yielding
an absolute risk reduction of 2.2% and a 33% relative
reduction (hazard ratio, 0.67; 95% CI, 0.53-0.85). Notably,
77% of participants remained on anticoagulation therapy,
confirming an incremental protective effect beyond phar-
macotherapy while the same protective effect was also
observed in patients not taking long-term anticoagulation
therapy. Rates of major bleeding, heart failure hospitaliza-
tion, and perioperative complications were not significantly
different between the groups.'” Taken together, these
recent studies, and the underlying database and single cen-
ter reports, strongly support the recommendation of LAA
exclusion in patients with atrial fibrillation undergoing car-
diac surgery.'?""'%

Statement 3.7: Surgical management of the LAA is recom-
mended with a reliable technique and verified at the time
of operation to be complete. (CoR I, LoE A). Exclusion
of the LAA at the time of surgery for atrial fibrillation
significantly reduces the long-term stroke risk.”’” Following
the LAAOS III trial, current guidelines support Class I
designation for exclusion of the LAA for patients with atrial
fibrillation at the time of cardiac surgery.'”' Notably, the
LAAQOS III trial required transesophageal echocardiogram
confirmation of complete appendage exclusion for patients
undergoing suture ligation of the appendage without exci-
sion when done through a minithoracotomy. Intraoperative
transesophageal echocardiogram was recommended, but
not mandated, to verify complete exclusion of the LAA.
Most patients continued to receive ongoing antithrombotic
therapy.

The technique of LAA exclusion is important. Historical-
ly, incomplete appendage closure was identified more
frequently in patients undergoing suture exclusion or stapler
ligation compared with surgical excision with suture
closure in patients with follow-up transesophageal echocar-
diogram after cardiac surgery.'”* Incomplete exclusion was
associated with a high rate of LAA thrombus, likely
increasing the risk of thromboembolic events in this sub-
group. In 2 small studies evaluating double-layer suture
closure, thromboembolic events occurred in approximately
25% of patients with incomplete closure.'"”'"* Small re-
sidual necks were associated with higher rates of thrombo-
embolic events, whereas no events were observed in the
small number of patients with a partial residual stump
without a reduced neck, underscoring the importance of
complete closure of the appendage in patients with atrial
fibrillation.

As a result of early reports of incomplete closure and
associated thromboembolic events, device-based clip
exclusion was developed to provide more consistent exclu-
sion. In an early multicenter trial examining the effective-
ness of the device at the time of median sternotomy, 98 %
of patients were found to have effective exclusion of the
LAA on either follow-up computed tomography angiogram
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or transesophageal echocardiogram 3 months after the pro-
cedure.'”” Subsequent evolution of the device led to a thor-
acoscopic application. Compared with surgical ligation (ie,
suture closure or stapling), exclusion using clips results in a
higher rate of complete exclusion (~95%-98%) by
image-based verification after surgery.'”*''" Complete
exclusion is verified with transesophageal echocardiogram
demonstrating the lack of color Doppler flow into the
LAA and collapsed LAA cavity.'”' Incomplete exclusion
found at the time of operation should be revised, likely
with suture reinforcement of the site of incomplete exclu-
sion because the removal and replacement of clip is often
difficult and prone to causing LAA injury. Given the strong
evidence of the benefit of LAA exclusion in patient with
atrial fibrillation, and different rates of technical success
based on approach to exclusion, a meticulous approach to
LAA management is recommended, with complete exclu-
sion verified with transesophageal echocardiogram in the
intraoperative setting.

Tricuspid Valve Considerations. Statement 3.8: When re-
pairing AFMR in patients with atrial fibrillation, concomi-
tant tricuspid valve repair should be considered for
moderate or greater TR. (CoR Ila, LoE C-expert opinion).
Atrial fibrillation is an important risk factor for the develop-
ment of TR. In a large population-based cohort, nearly one-
third of patients with atrial fibrillation developed moderate
or greater TR over time, and the presence of TR was asso-
ciated with significantly worse survival.''' Similarly, after
mitral valve repair for degenerative mitral valve disease, pre-
operative atrial fibrillation was independently associated with
the development of late TR, even in patients with less-than-
moderate TR at the time of surgery, despite concomitant
surgical ablation.''? After surgery for ischemic secondary
MR, preoperative atrial fibrillation, even when treated with
surgical atrial fibrillation ablation, was likewise strongly
associated with late moderate or greater TR. Patients who
developed significant late TR experienced worse clinical out-
comes, including higher rates of major adverse cardiac
events, worsening NYHA functional class, and more frequent
heart failure hospitalizations.'"”

In the specific setting of AFMR, severe TR occurs in
approximately 15% of patients.'” Moderate TR is similarly
prevalent in AFMR, likely due to chronic atrial dilation and
atrial fibrillation substrate. In a prospective cohort of 314
AFMR patients undergoing mitral valve repair and a Cox-
Maze procedure, tricuspid repair was performed for moder-
ate or greater TR and was required in 58.3% of patients.
Using this strategy, the 5-year freedom from >3+ TR
was only about 50%. The development of >34 TR was
significantly more frequent in patients with LVEF <50%,
enlarged right atrial area, increased tricuspid annular diam-
eter, and in those who did not undergo tricuspid repair at the

index operation.”* A smaller single-center retrospective
study of 40 AFMR patients who underwent surgical mitral
repair (50% also undergoing a maze procedure and 78%
undergoing tricuspid repair) demonstrated similar findings:
60% of patients who either did not undergo tricuspid repair
or failed to restore sinus rhythm developed moderate or se-
vere TR during mean follow-up of 42 + 24 months.""*

For the common clinical scenario involving mitral valve
repair, tricuspid valve repair, and the biatrial maze proced-
ure, the limited available literature suggests that the risk of
permanent pacemaker implantation is approximately 11%
to 15%.”"""* Collectively, the available data support
consideration for proactive management of TR at the time
of surgical treatment for AFMR in patients with atrial fibril-
lation, even when a concomitant surgical ablation proced-
ure is performed.

Section 4: Transcatheter and Hybrid Interventions

Statement 4.1: Mitral TEER may be considered in select
patients With AFMR deemed high-risk surgical candi-
dates, with suitable anatomy for TEER, and after opti-
mization of medical therapy and rhythm control, when
appropriate. (CoR IIb, LoE B-nonrandomized). Mitral
TEER in AFMR is more complex than VFMR given the
mechanism of MR is primarily due to annular dilatation
with flat coaptation and sometimes limited mitral valve
leaflet area. The Multicenter Randomized Controlled Study
to Assess Mitral Valve Reconstruction for Advanced Insuf-
ficiency of Functional or Ischemic Origin (MATTER-
HORN) randomized trial showed noninferiority between
mitral valve surgery and TEER in functional MR, including
small proportion of atrial functional MR patients.'” A
recent propensity-based overlap weighting analysis
involving 1081 patients (N = 441 vs 640) showed a prog-
nostic advantage of mitral TEER over medical treatment
alone with reduced all-cause death and heart failure hospi-
talization.'' Attempts at TEER should be preceded by the
institution of optimal medical therapy and attempted
rhythm control. Optimal medical therapy includes the stan-
dard pillars of heart failure medications, including mainly
diuretics and SGLT2i agents, when appropriate, whereas
rhythm control can be medical or electrical. Several
single-arm single and multicenter registries have found
TEER in AFMR had similar short- and midterm outcomes
in terms of mortality and MR reduction to <1+ MR
compared with VEMR.”>'">"'" Two recent meta-analyses
also confirmed the above findings, while also demonstrating
favorable remodeling of the LA volume index and improve-
ment in quality-of-life indices.'”*'*' However, in 1 study,
atriogenic hamstringing (Carpentier IIIb) patients had lower
technical success and less sustained MR reduction, and
poorer survival at 1 year compared with those with isolated
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annular dilation (Carpentier Class I).]22 Therefore, careful
anatomic selection appeared important in achieving sus-
tained success in TEER in AFMR.

Section 5: Postoperative Rhythm and

Anticoagulation Management

Statement 5.1: In Patients undergoing mitral operation
for AFMR and surgical ablation, it is reasonable to pre-
scribe short-term (3-month) prophylactic antiar-
rhythmic drugs to prevent early recurrence of atrial
fibrillation. (CoR IIa, LoE B-nonrandomized). Early
postoperative atrial fibrillation is frequent after mitral sur-
gery with concomitant surgical ablation for AFMR. These
early recurrences often occur during the first 2 to 3 months,
when atrial stunning, inflammation, volume shifts, and
autonomic changes create a particularly arrhythmogenic
milieu despite technically successful lesion sets. Short-
term prophylactic antiarrhythmic drug therapy is intended
to bridge this healing period, suppressing early atrial tachy-
arrhythmias that may otherwise promote adverse remodel-
ing and longer-term atrial fibrillation persistence.

The strongest evidence in the surgical arena comes from
randomized trial, including 90 patients undergoing surgical
atrial fibrillation ablation, where a 3-month course of pro-
phylactic amiodarone significantly reduced the composite
of atrial arrhythmia recurrence, need for cardioversion or
repeat ablation, or crossover to antiarrhythmic drug therapy
(19% vs 52%; P = .001)."** However, approximately 20%
of trial participants underwent isolated maze procedures,
and only half underwent concomitant mitral surgery. Pa-
tients with AFMR who undergo mitral valve intervention
and ablation often have more extensive atrial disease,
greater postoperative inflammatory burden, and abrupt
changes in atrial loading after correction of MR. Thus,
although informative, these data require cautious extrapola-
tion to the AFMR population.

Additional support comes from the catheter ablation
literature, which is biologically relevant to the postoperative
blanking period after surgical ablation. A meta-analysis of
12 randomized trials including 3625 patients showed that
short-term antiarrhythmic drug therapy (>2 months) after
catheter ablation significantly reduced early atrial fibrilla-
tion recurrence compared with no antiarrhythmic drug,
although it did not influence late recurrence beyond the
blanking period.'”* These findings reinforce the concept
that antiarrhythmic drug are most useful as temporary ad-
juncts to stabilize rhythm while ablation lesions mature,
rather than as long-term disease-modifying therapy.

In patients with AFMR, atrial remodeling and dilation are
often advanced, and the substrate for recurrent atrial fibril-
lation is particularly robust. Against this background, a
short, protocolized 3-month course of prophylactic antiar-
rhythmic drug (most commonly amiodarone, with

alternatives selected based on comorbidities and QT inter-
val) is a reasonable strategy to enhance early rhythm stabil-
ity after mitral operation and surgical ablation. Careful
monitoring for drug toxicity and intentional discontinuation
in patients who remain in sinus rhythm are key elements of
this approach.

Statement 5.2: In patients with AFMR and atrial fibril-
lation undergoing mitral operation and ablation, contin-
uation of anticoagulation therapy for at least 3 months
should be considered. (CoR Ila, LoE B-nonrandom-
ized). In patients with AFMR and concomitant atrial fibril-
lation undergoing mitral valve surgery with surgical atrial
fibrillation ablation, continuation of anticoagulation for at
least 3 months is supported by both postablation perspective
and mitral valve repair or replacement perspectives.

Atrial fibrillation remains a strongly prothrombotic con-
dition, and restoration of sinus rhythm by ablation does not
immediately eliminate stroke risk. The 2024 international
consensus on atrial fibrillation ablation emphasizes the
persistence of thromboembolic risk even after seemingly
successful ablation, reflecting both early postprocedural
atrial stunning and the high likelihood of transient
arrhythmia recurrence during the blanking period. Thus,
even after correction of the mitral lesion and concomitant
atrial fibrillation ablation, a residual early risk of atrial
thrombus formation exists. In respect to AFMR, data sug-
gest that although combined mitral repair and atrial fibrilla-
tion ablation improves long-term rhythm outcomes, the
early postoperative period remains vulnerable. Concomi-
tant atrial fibrillation ablation during mitral surgery show
freedom from atrial fibrillation of roughly 70% at 1 year
with substantial early recurrences in some series.®’ This
pattern supports maintaining systemic anticoagulation ther-
apy through the period of atrial mechanical recovery and
reverse remodeling, during which thromboembolic risk is
greatest. Anticoagulation therapy in this setting is also justi-
fied by prosthesis- and repair-related considerations inde-
pendent of atrial fibrillation. Consideration of at least 3
months of systemic anticoagulation after surgical mitral
repair or after implantation of a mitral bioprosthesis is rec-
ommended, even in patients without another indication for
oral anticoagulation, due to thrombotic risk associated with
suture lines, prosthetic material, and incomplete endotheli-
alization.”""'*>"'*® These valve-related factors reinforce the
need for postoperative anticoagulation in AFMR patients
undergoing repair or bioprosthetic replacement.

Taken together, the persistence of early postablation throm-
boembolic risk, documented recurrence patterns in AFMR,
and valve-related thrombotic risk all support that continuation
of anticoagulation for at least 3 months should be considered
after mitral surgery with atrial fibrillation ablation. Beyond
this period, therapy should be individualized based on rhythm
status, CHA,DS,-VASc score, left atrial characteristics, and
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valve type. The optimal anticoagulation for higher risk pa-
tients post-catheter ablation for atrial fibrillation (OCEAN)
and anticoagulation one year after ablation of atrial
fibrillation in patients with atrial fibrillation (ALONE-AF) tri-
als demonstrated the safety of aspirin monotherapy, without
additional anticoagulation, in patients who were at least 1
year removed from successful catheter-based ablation.'*”'*"
Although these were not surgical ablation trials, the
emerging data provide useful guidance on when anticoagula-
tion discontinuation may be considered after successful
ablation.
Statement 5.3: For patients with atrial fibrillation un-
dergoing concomitant surgical LAA exclusion, continu-
ation of oral anticoagulation therapy should be at the
discretion of the heart team with shared decision
making. (CoR IIa, LoE C-limited data). The LAAOS
IIT trial demonstrated that surgical LAA exclusion per-
formed at the time of cardiac surgery reduces ischemic
stroke or systemic embolism when added to standard ther-
apy. A substantial proportion of participants continued
guideline-directed oral anticoagulation, and the trial was
neither designed nor powered to determine whether surgical
LAA exclusion alone permits routine discontinuation of an-
ticoagulation therapy. A secondary analysis of the trial sug-
gested that the stroke-reduction benefit of LAA exclusion
was directionally consistent regardless of anticoagulation
use.”” Some retrospective studies suggest that surgical
LAA exclusion is associated with lower ischemic stroke
rates even in individuals without a history of atrial fibrilla-
tion, although a randomized study of patients with valvular
heart disease failed to demonstrate benefit at 1 year.'*”'*"
The completeness of surgical LAA exclusion is highly var-
iable in real-world settings. Multiple studies demonstrate that
incomplete exclusion, which could be frequent depending on
approach, is associated with persistent LAA flow or residual
stump and has been linked to higher rates of thromboembolic
events.'”'"° Thus, any consideration of anticoagulation
cessation must incorporate confirmation of successful
exclusion, typically with postprocedural imaging. Given
that the net clinical benefit of discontinuing anticoagulation
hinges on technical success of LAA exclusion, overall
cardioembolic risk, bleeding risk, institutional and operator
expertise, and patient values, a heart team-driven, individual-
ized approach with shared decision making is warranted. At
present, contemporary expert consensus statements continue
to recommend the maintenance of anticoagulation in at-risk
patients following surgical or percutaneous LAA exclusion,
reflecting ongoing uncertainty regarding the safety of with-
holding systemic anticoagulation after LAA exclusion.'”!
Ongoing trials (eg, anticoagulation and left atrial appendage
closure and left atrial appendage exclusion for prophylactic
stroke reduction) are anticipated to clarify the safety and ef-
ficacy of anticoagulation therapy withdrawal after surgical
LAA exclusion,'**'#*

Section 6: Future Directions and Research Priorities

This expert consensus document acknowledges the
increasing presence of AFMR in clinical practice. With
increasing prevalence of atrial fibrillation and HFpEF,
more patients with AFMR will undergo evaluation for treat-
ment and intervention. A heart team approach is recommen-
ded for diagnostic and therapeutic planning with GDMT
optimization before surgical or interventional therapies to
treat significant symptomatic MR. Concomitant treatment
of atrial fibrillation with ablation techniques and LAA
exclusion is emphasized as well as for significant TR.
How to manage patients with severe atrial functional TR
and atrial fibrillation without significant MR is not ad-
dressed in this Consensus Statement document. These pa-
tients are infrequently referred for surgical treatment in
the current era of transcatheter tricuspid valve therapies,
and more data are required to form specific recommenda-
tions for this subgroup.

Advancing the treatment of AFMR requires a more
standardized and prospective approach to disease charac-
terization and management. Priority areas include the
development of a unified AFMR classification that inte-
grates atrial and annular geometry, mixed or advanced dis-
ease associated with reduced LV function, establishment
of prospective registries that pair detailed imaging pheno-
types with rhythm outcomes, as well as studying if adjunc-
tive surgical repair techniques beyond annuloplasty is
beneficial to longer term outcomes. Such efforts would
improve patient stratification and help define predictors
of durable repair and recurrent MR following rhythm-
control interventions. Randomized trials comparing surgi-
cal and transcatheter strategies specifically in AFMR are
needed, with end points including repair durability,
rhythm control durability, and structural remodeling. Lon-
gitudinal assessment of atrial reverse remodeling after
rhythm and valve intervention remains a key knowledge
gap and may clarify optimal timing and modality of
intervention.
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