
Volume 4 Issue 3 (2026)	 1� doi: 10.36922/BH025510076

PERSPECTIVE ARTICLE

Prophylactic surgical left atrial appendage 
exclusion in young patients undergoing 
open-heart surgery for mitral valve repair: A 
brain-heart preventive perspective

Alfred Ibrahimi1† , Romina Teliti2†, Verona Beka2, Kolja Sievert3 ,  
Horst Sievert3, and Jacob Zeitani4*
1Department of Anesthesiology and Reanimation, Mother Teresa University, Tirana, Albania
2Department of Cardiology, German Hospital, Tirana, Albania
3Cardiovascular Center Frankfurt, Frankfurt, Germany
4Department of Neurosciences and Rehabilitation, University of Ferrara, Ferrara, Italy

Brain & Heart 

Abstract
Cardioembolic stroke remains one of the most severe manifestations of cardiovascular 
disease, with atrial fibrillation (AF) responsible for a large proportion of ischemic 
cerebrovascular events. Stroke prevention strategies are currently dominated by 
oral anticoagulation guided by CHA2DS2-VASc scores, which emphasize age and 
comorbidities and therefore have limited applicability in younger patients with low 
conventional risk profiles. Although bleeding risk is routinely assessed using tools 
such as HAS-BLED, lifelong anticoagulation may still confer a substantial cumulative 
hemorrhagic burden over decades of treatment. The left atrial appendage (LAA) 
represents the primary anatomical source of thromboembolism in AF, yet current 
guidelines largely restrict surgical or percutaneous LAA exclusion to patients with AF 
who have contraindications to anticoagulation, reflecting a predominantly reactive 
approach. This Perspective advocates reconsideration of prophylactic surgical LAA 
exclusion at the time of open mitral valve repair in younger patients. Although early 
mitral repair limits atrial remodeling, it does not abolish lifetime AF risk, and post-
operative or late-onset AF remains frequent. Moreover, residual or recurrent mitral 
regurgitation promotes progressive atrial dilation and fibrosis, increasing long-
term thromboembolic risk even in patients initially in sinus rhythm. By integrating 
atrial remodeling, LAA morphology and function, residual mitral pathology, and 
the limitations of lifelong anticoagulation, a selective preventive framework 
emerges. An anatomical brain-heart prevention strategy may reduce lifetime 
cerebrovascular risk and improve long-term outcomes. While prospective data are 
needed, existing evidence supports individualized discussion of prophylactic LAA 
exclusion during mitral valve repair in selected young patients with structural atrial 
disease.
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1. Introduction
Cardioembolic stroke represents a devastating intersection 
of heart and brain disease. While atrial fibrillation (AF) has 
long been emphasized as the dominant cardiac substrate for 
thromboembolic events, emerging evidence indicates that 
structural and functional atrial abnormalities contribute 
substantially to stroke risk, even in the absence of clinically 
documented AF.1,2 Progressive left atrial (LA) remodeling, 
dilation, and dysfunction create a prothrombotic milieu, 
highlighting the need for preventive strategies targeting 
the anatomical origins of embolism. AF is common and 
strongly associated with stroke, conferring more than a 
five-fold increased risk of ischemic cerebral events and 
profoundly affecting long-term cognition and functional 
independence.3,4 In AF, thrombi that embolize to the 
cerebral circulation originate overwhelmingly from the LA 
appendage (LAA), comprising over 90% of intracardiac 
thrombi in non-valvular AF populations.5 This anatomical 
link supports the rationale for LAA-targeted exclusion 
strategies.

2. Limitations of current risk stratification 
and anticoagulation strategies
Current guidelines for LAA management focus 
predominantly on patients with documented AF and 
elevated stroke risk according to CHA2DS2-VASc scoring.4,6-8 
In line with contemporary AF guidelines, patient sex has 
been removed as an independent risk modifier, shifting 
emphasis toward age and vascular comorbidities, thereby 
further reducing the sensitivity of risk prediction in 
younger patients with structural atrial disease. These risk 
models heavily weight age and comorbidities and therefore 
perform well in older populations but systematically 
underestimate long-term cerebrovascular risk in younger 
patients with structural atrial disease. In such individuals, 
a low CHA2DS2-VA score may falsely convey reassurance, 
despite the presence of LA enlargement, remodeling, or 
valvular pathology that predisposes to future AF and 
thromboembolism.

Oral anticoagulants (OACs), when prescribed 
according to these scores, effectively reduce ischemic 
stroke risk but simultaneously introduce a clinically 
meaningful risk of major bleeding.9,10 Assessment of 
bleeding risk is therefore integral to balanced clinical 
decision-making regarding long-term anticoagulation. 
The HAS-BLED score is a validated clinical tool developed 
from the Euro Heart Survey cohort to estimate the 1-year 
risk of major bleeding in patients with AF. It incorporates 
common clinical parameters—such as hypertension, 
abnormal renal and/or liver function, prior stroke, 
bleeding history or predisposition, labile international 

normalized ratio, elderly age (≥65 years), and concomitant 
drugs or alcohol use, each contributing one point to the 
total score.4,7 A HAS-BLED score ≥3 identifies patients 
at increased bleeding risk; however, this classification 
does not represent a contraindication to anticoagulation. 
Rather, it highlights the need for closer surveillance and 
correction of modifiable risk factors, such as uncontrolled 
blood pressure, interacting medications, suboptimal 
international normalized ratio control, and excessive 
alcohol intake.

While the HAS-BLED score was designed to estimate 
short-term bleeding risk, its implications are particularly 
relevant in younger patients who may otherwise face 
decades of continuous anticoagulation. Even with 
contemporary direct OACs, which offer improved safety 
compared with Vitamin K antagonists, major bleeding, 
especially gastrointestinal and intracranial, remains a 
significant limitation to lifelong therapy.11,12 Over time, 
cumulative bleeding events, treatment interruptions, 
medication non-adherence, and patient intolerance may 
compromise effective stroke prevention. Thus, in younger 
individuals with low CHA2DS2-VASc scores but underlying 
atrial remodeling or valvular disease, the apparent balance 
between thromboembolic and bleeding risk may shift 
unfavorably when considered over a lifetime horizon 
rather than a single-year estimate.

When used alongside stroke-risk assessment tools, the 
HAS-BLED score supports an individualized, longitudinal 
approach to cerebrovascular prevention. In this context, 
strategies that mechanically address the primary 
anatomical source of thromboembolism, such as surgical 
LAA exclusion performed during otherwise indicated 
open-heart procedures, gain conceptual relevance. By 
potentially reducing or eliminating future dependence on 
systemic anticoagulation, prophylactic LAA exclusion may 
mitigate cumulative bleeding risk while preserving long-
term protection against cardioembolic stroke, particularly 
in carefully selected young patients undergoing mitral 
valve repair.

3. Surgical and percutaneous LA 
appendage exclusion: Techniques and 
preventive potential
Percutaneous LAA occlusion (LAAO) devices, such as 
Watchman and Amulet, offer alternative strategies for 
patients with AF who cannot tolerate OAC. Randomized 
clinical trials demonstrate non-inferiority to warfarin 
in stroke prevention; however, these interventions are 
inherently reactive and typically deployed after AF onset 
or once formal risk indication is established.13 Procedural 
complications, device-related thrombus, and residual peri-
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device leaks further limit their applicability as preventive 
strategies.13,14 While transcatheter LAAO represents an 
important therapeutic option in selected high-risk or 
anticoagulation-intolerant patients, it does not address 
the concept of early, upstream prevention during already 
indicated open-heart surgery. In contrast, surgical LAA 
exclusion performed concomitantly with other cardiac 
procedures represents a unique preventive opportunity.

Several surgical techniques for LAAO are available 
during open-heart surgery, each with distinct advantages 
and limitations that may influence long-term efficacy. 
Traditional suture ligation, a simple and rapid procedure, 
is widely used but has been associated with variable rates of 
incomplete closure and residual LAA stumps, which may 
remain thrombogenic. Recently, Yuan et al.15 evaluated 
prophylactic LAA closure in patients undergoing valvular 
surgery with CHA2DS2-VASc scores ≥2 but without 
preoperative AF and reported no significant reduction in a 
composite endpoint of ischemic stroke, transient ischemic 
attack, and cardiovascular mortality at 1-year follow-up. 
Importantly, the surgical strategy predominantly relied 
on LAA ligation followed by appendage amputation and 
suturing of the residual stump over the ligation site. While 
effective in many cases, ligation-based techniques are 
inherently associated with a risk of incomplete exclusion 
and residual LAA stump formation, which may preserve 
thrombogenic potential if not fully eliminated. In addition, 
the relatively short follow-up duration may be insufficient 
to capture the cumulative cerebrovascular benefit of 
anatomical exclusion, particularly in younger patients, for 
whom stroke risk accumulates over decades rather than 
within the 1st post-operative year.

Surgical resection of the appendage with subsequent 
atrial wall closure offers direct removal of the embolic 
source and may provide more definitive exclusion, although 
it requires meticulous technique to avoid bleeding and 
preserve atrial geometry (Figure 1). Stapler-based devices 
have emerged as efficient alternatives, allowing rapid 
exclusion or resection with reproducible results; however, 
concerns persist regarding residual stumps, tissue necrosis, 
and long-term durability depending on appendage 
anatomy. Contemporary epicardial clip devices, when 
applied under direct visualization, have demonstrated 
high rates of complete closure with minimal residual flow, 
offering a standardized and reproducible approach in 
experienced hands.

Regardless of technique, complete and durable 
exclusion is paramount, as incomplete LAA closure may 
negate protective effects and perpetuate thromboembolic 
risk. Accordingly, the selection of the surgical strategy 
should be individualized, accounting for LAA morphology, 

surgical exposure, concomitant procedures, and operator 
experience, with the overarching goal of achieving reliable, 
lifelong cerebrovascular protection. The preventive value 
of mechanical LAA exclusion is further supported by 
contemporary evidence. Baudo et al.16 demonstrated that 
LAA exclusion provides sustained protection against 
ischemic stroke, reinforcing the central role of the 
appendage as a therapeutic target beyond pharmacological 
anticoagulation alone. Similarly, the LAAO study III study 
demonstrated that concomitant LAA exclusion in patients 
with AF reduces ischemic stroke without increasing 
perioperative morbidity.17 These findings underscore 
the additive preventive value of mechanical exclusion in 
surgical populations.

Despite these advantages, anatomical variability of 
the appendage represents an important limitation of 
surgical LAA exclusion. Complex LAA morphologies, 
particularly multilobed, cauliflower-type, or deeply 
trabeculated appendages, may pose technical challenges to 
complete exclusion, increasing the risk of residual stumps 
or incomplete closure even with surgical techniques. In 
such cases, appendage exposure, orientation, and depth 
may limit the feasibility of stapling or resection without 
compromising atrial geometry or hemostasis. These 
considerations underscore the importance of preoperative 
imaging, intraoperative assessment, and individualized 
selection of the exclusion technique, particularly when a 
prophylactic strategy is contemplated.

Accordingly, surgical and percutaneous LAA 
exclusion should be viewed as complementary rather than 
competing strategies, each addressing distinct stages along 
the atrial disease continuum. Percutaneous LAAO has 
been shown to reduce major bleeding events compared 
with long-term oral anticoagulation in patients with AF, 
particularly with respect to hemorrhagic stroke and late 

Figure  1. Intraoperative view of the left atrial appendage (LAA). 
(A) External surgical view of the LAA before resection. (B) Left atrial 
view after complete LAA exclusion, demonstrating closure of the LAA 
orifice; the suture line is indicated by the arrow. Image is original from 
authors.
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bleeding complications.8 Randomized clinical trials and 
extended follow-up studies demonstrate that, after the 
initial procedural period, LAAO permits discontinuation 
of systemic anticoagulation in most patients, thereby 
mitigating cumulative bleeding risk. This advantage is 
particularly relevant in elderly or high-bleeding-risk 
populations, for whom prolonged anticoagulant therapy 
poses substantial hazards.10-12 However, percutaneous 
approaches are typically implemented after the onset of AF 
and therefore do not address early structural atrial disease 
or the lifetime cerebrovascular risk of younger patients 
undergoing cardiac surgery.

4. The LA appendage: Physiology, 
morphology, and thromboembolic risk
The LAA has physiological roles in sinus rhythm, 
contributing to LA compliance, reservoir function, and 
atrial natriuretic peptide secretion.18,19 In the context of 
LA enlargement, high-pressure load, or volume overload, 
as seen in mitral regurgitation (MR) and other valvular 
lesions, the functional contribution of the LAA diminishes 
while its thrombogenic potential rises.20,21 Accordingly, 
the appendage shifts from a functional reservoir to a 
thrombus-prone site, suggesting a window for prophylactic 
intervention. The risk of thrombus formation and subsequent 
embolization is further modulated by the morphological 
variability of the LAA. Differences in appendage shape 
influence blood flow velocity, regions of stasis, and shear 
stress, thereby affecting thrombogenic potential. Di Biase 
et al.22 described four principal LAA morphologies with 
distinct associations with thromboembolic risk. The 
chicken wing morphology is associated with the lowest 
embolic risk, whereas increasingly complex architectures, 
windsock, cactus, and particularly cauliflower morphology, 
are associated with progressive blood stasis, spontaneous 
echo contrast, and higher thromboembolic risk. These 
morphological considerations reinforce the concept that 
structural features of the LAA, independent of rhythm 
status, meaningfully contribute to embolic risk.

5. MR, atrial remodeling, and lifetime 
cerebrovascular risk
MR, particularly degenerative MR (DMR), provides a 
paradigm for early atrial remodeling. Chronic volume 
overload leads to progressive LA dilation, increased 
wall stress, and fibrosis, predisposing to electrical and 
mechanical dysfunction.23 Evidence from the MR 
International Database registry highlights the prognostic 
impact of AF in DMR. Among 2,425 patients (mean age 
67 ± 13  years), AF—present in roughly one-third—was 
independently associated with long-term mortality, even 

after mitral valve repair (10-year post-surgical survival: 
sinus rhythm 82%, paroxysmal AF 70%, persistent AF 
57%; p<0.0001).24 In degenerative pathology, lesion 
complexity, such as anterior leaflet prolapse, influences the 
risk of residual or recurrent regurgitation and long-term 
outcomes, as residual MR may contribute to progressive LA 
enlargement over time.25 Surgical planning must integrate 
atrial and ventricular dimensions, remodeling, lifestyle, 
projected thromboembolic risk (CHA2DS2-VASc), and 
lesion-specific repair risk to guide the potential addition of 
prophylactic LAAO, optimizing functional and prognostic 
results.

Under the current paradigm, prophylactic surgical LAA 
exclusion is rarely considered in younger patients without 
AF and low traditional, age-weighted scores.4 These scores 
systematically underestimate lifetime cerebrovascular 
risk in young populations. Stroke is a cumulative process, 
and silent infarctions contribute to cognitive decline and 
irreversible brain injury.26 Integrating LA size, remodeling 
indices, and structural atrial pathology into risk assessment 
enables a more mechanistic, lifetime-oriented approach.18

6. Early mitral valve repair and the 
persistent risk of AF
Critics of prophylactic LAA exclusion cite physiological 
LAA roles and potential post-operative arrhythmias.26,27 
However, when performed by experienced surgeons 
during indicated cardiac procedures, incremental risk 
is minimal and does not substantially affect outcomes.16 
Compared with the currently available percutaneous 
devices, surgical exclusion offers direct visualization, 
reliable closure, and minimal residual leaks, maximizing 
preventive potential.13,14,16 Contemporary management 
of DMR increasingly favors early surgical repair once 
repair is feasible, even before symptom onset.28 Early 
intervention limits atrial fibrosis and prevents extreme 
LA dilation, reducing, but not eliminating, the lifetime 
risk of AF. Despite this proactive strategy, post-operative 
and late-onset AF remain frequent, and a subset of 
patients progresses to persistent AF, sustaining long-term 
thromboembolic risk even after technically successful 
repair. These observations strengthen the rationale for 
selective prophylactic LAA exclusion during mitral valve 
repair, particularly in younger patients.27

7. Conclusion
Expanding surgical LAA exclusion indications to younger 
patients undergoing mitral valve repair represents a 
logical evolution of preventive strategy. Integrating 
anatomical, functional, and valvular factors, including 
LA size, residual MR risk, and atrial remodeling, enables 
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nuanced, individualized decision-making that extends 
beyond traditional age-weighted stroke-risk scores. In 
parallel, the incorporation of bleeding-risk assessment 
tools, such as the HAS-BLED score, highlights the 
cumulative limitations of lifelong oral anticoagulation, 
particularly in younger patients who may otherwise face 
decades of therapy. Although an elevated bleeding risk 
does not contraindicate anticoagulation, it underscores the 
importance of strategies that minimize long-term exposure 
while preserving effective stroke prevention. In contrast 
with transcatheter approaches reserved for later-stage 
disease, prophylactic surgical LAA exclusion during mitral 
valve repair offers an upstream, anatomy-driven brain–
heart prevention strategy. This integrated approach aligns 
with broader preventive paradigms in cardiovascular and 
neurological care, emphasizing lifetime cerebrovascular 
protection rather than short-term event reduction 
alone. Future progress will require prospective registries, 
interdisciplinary collaboration, and inclusion of long-term 
neurocognitive outcomes alongside stroke incidence. Until 
definitive trials are available, thoughtful, individualized 
discussion regarding prophylactic surgical LAA exclusion 
at the time of open-heart mitral valve repair is warranted. 
By addressing the anatomical source of embolism early, 
this brain–heart prevention perspective promotes durable 
protection against thromboembolic events and integrated 
stewardship of cardiac and neurological health.

Acknowledgments
None.

Funding
None.

Conflict of interest
The authors declare that they have no competing interests.

Author contributions
Conceptualization: Jacob Zeitani, Horst Sievert, Kolja 

Sievert
Visualization: Verona Beka
Writing – original draft: Alfred Ibrahimi, Romina Teliti
Writing – review & editing: Kolja Sievert, Jacob Zeitani, 

Verona Beka

Ethics approval and consent to participate
Not applicable.

Consent for publication
Patient gave consent for the use of surgical images in 
publications.

Availability of data
Not applicable.

References
1.	 Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an 

independent risk factor for stroke: The framingham study. 
Stroke. 1991;22(8):983-988.

	 doi: 10.1161/01.str.22.8.983

2.	 Hart RG, Diener HC, Coutts SB, et al. Embolic strokes of 
undetermined source: The case for a new clinical construct. 
Lancet Neurol. 2014;13(4):429-438.

	 doi: 10.1016/S1474-4422(13)70310-7

3.	 Blackshear JL, Odell JA. Appendage obliteration to reduce 
stroke in cardiac surgical patients with atrial fibrillation. 
Ann Thorac Surg. 1996;61(2):755-759.

	 doi: 10.1016/0003-4975(95)00887-X

4.	 Lip GYH, Nieuwlaat R, Pisters R, Lane DA, Crijns HJGM. 
Refining clinical risk stratification for predicting stroke 
and thromboembolism in atrial fibrillation using a novel 
risk factor-based approach: The euro heart survey on atrial 
fibrillation. Chest. 2010;137(2):263-272.

	 doi: 10.1378/chest.09-1584

5.	 Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC guidelines 
for the management of atrial fibrillation developed in 
collaboration with EACTS. Eur Heart J. 2016;37(38): 
2893-2962.

	 doi: 10.1093/eurheartj/ehw210

6.	 Ruff CT, Giugliano RP, Braunwald E, et al. Comparison 
of the efficacy and safety of new oral anticoagulants with 
warfarin in patients with atrial fibrillation: A meta-analysis 
of randomised trials. Lancet. 2014;383(9921):955-962.

	 doi: 10.1016/S0140-6736(13)62343-0

7.	 Pisters R, Lane DA, Nieuwlaat R, De Vos CB, Crijns HJGM, 
Lip GYH. A  novel user-friendly score (HAS-BLED) to 
assess 1-year risk of major bleeding in patients with atrial 
fibrillation: The euro heart survey. Chest. 2010;138(5): 
1093-1100.

	 doi: 10.1378/chest.10-0134

8.	 Joglar JA, Chung MK, Armbruster AL, et al. 2023 ACC/AHA/
ACCP/HRS guideline for the diagnosis and management 
of atrial fibrillation: A  report of the American college of 
cardiology/American heart association joint committee on 
clinical practice guidelines. Circulation. 2024;149:e1-e156.

	 doi: 10.1161/CIR.0000000000001193

9.	 Granger CB, Alexander JH, McMurray JJ, et al. Apixaban 
versus warfarin in patients with atrial fibrillation. N Engl J 
Med. 2011;365(11):981-992.

	 doi: 10.1056/nejmoa1107039

https://dx.doi.org/10.36922/BH025510076
http://dx.doi.org/10.1161/01.str.22.8.983
http://dx.doi.org/10.1016/S1474-4422(13)70310-7
http://dx.doi.org/10.1016/0003-4975(95)00887-X
http://dx.doi.org/10.1378/chest.09-1584
http://dx.doi.org/10.1093/eurheartj/ehw210
http://dx.doi.org/10.1016/S0140-6736(13)62343-0
http://dx.doi.org/10.1378/chest.10-0134
http://dx.doi.org/10.1161/CIR.0000000000001193
http://dx.doi.org/10.1056/nejmoa1107039


Brain & Heart Prophylactic LAA exclusion in mitral valve repair

Volume 4 Issue 3 (2026)	 6� doi: 10.36922/BH025510076

10.	 Holmes DR Jr., Kar S, Price MJ, et al. Left atrial appendage 
closure versus warfarin therapy for atrial fibrillation: Protect 
AF. Lancet. 2009;374(9689):534-542.

	 doi: 10.1016/S0140-6736(09)61343-X

11.	 Reddy VY, Sievert H, Halperin J, et al. Percutaneous left 
atrial appendage closure vs warfarin for atrial fibrillation: a 
randomized clinical trial. JAMA. 2014;312(19):1988-1998.

	 doi: 10.1001/jama.2014.15192

12.	 Osmancik P, Herman D, Neuzil P, et al. Left atrial appendage 
closure versus direct oral anticoagulants in high-risk patients 
with atrial fibrillation. Circulation. 2020;142(8):720-729.

	 doi: 10.1161/circulationaha.120.046903

13.	 Dukkipati SR, Kar S, Holmes DR, et al. Device-related 
thrombus after left atrial appendage closure: Incidence, 
predictors, and outcomes. Circulation. 2018;138(9):874-885.

	 doi: 10.1161/circulationaha.118.035090

14.	 Saw J, Tzikas A, Shakir S, et al. Incidence and clinical 
impact of device-associated thrombus and peri-device 
leak following left atrial appendage closure with the 
amplatzer cardiac plug. JACC Cardiovasc Interv. 2017;10(4): 
391-399.

	 doi: 10.1016/j.jcin.2016.11.029

15.	 Yuan X, Ju F, Wu H, et al. Surgical left atrial appendage 
occlusion in valvular heart disease without atrial fibrillation: 
The OPINION trial. Eur Heart J. 2025:1-9.

	 doi: 10.1093/eurheartj/ehaf674

16.	 Baudo M, Sicouri S, Yamashita Y, et al. Stroke prevention 
with prophylactic left atrial appendage occlusion in cardiac 
surgery patients without atrial fibrillation: A meta-analysis 
of randomized and propensity-score studies. Circ Cardiovasc 
Interv. 2024;17:e014296.

	 doi: 10.1161/circinterventions.124.014296

17.	 Whitlock RP, Belley-Côté EP, Paparella D, et al. Left atrial 
appendage occlusion during cardiac surgery to prevent 
stroke. N Engl J Med. 2021;384(22):2081-2091.

	 doi: 10.1056/nejmoa2101897

18.	 Hoit BD. Left atrial size and function: Role in prognosis. 
J Am Coll Cardiol. 2014;63(6):493-505.

	 doi: 10.1016/j.jacc.2013.10.055

19.	 Al-Suleimani YM, Hiley CR. The G-protein-coupled 
receptor agonist atrial natriuretic peptide: Physiology and 
pathophysiology. Br J Pharmacol. 2006;149(4):377-392.

	 doi: 10.1038/sj.bjp.0706874

20.	 Kamel H, Okin PM, Elkind MS, Iadecola C. Atrial fibrillation 
and mechanisms of stroke: Time for a new model. Stroke. 
2016;47(3):895-900.

	 doi: 10.1161/strokeaha.115.012004

21.	 Kamel H, Bartz TM, Longstreth WT Jr., et al. Left atrial 
enlargement and ischemic stroke without atrial fibrillation. 
Stroke. 2015;46(6):1484-1489.

	 doi: 10.1161/strokeaha.115.008594

22.	 Di Biase L, Santangeli P, Anselmino M, et al. Does the left 
atrial appendage morphology correlate with the risk of 
stroke in patients with atrial fibrillation? Results from a 
multicenter study. J Am Coll Cardiol. 2012;60(6):531-538.

	 doi: 10.1016/j.jacc.2012.04.032

23.	 El Mathari S, Kluin J, Hopman LHGA, et al. The role and 
implications of left atrial fibrosis in surgical mitral valve 
repair as assessed by CMR: The ALIVE study design and 
rationale. Front Cardiovasc Med. 2023;10:1166703.

	 doi: 10.3389/fcvm.2023.1166703

24.	 Grigioni F, Benfari G, Vanoverschelde JL, et al. Long-term 
implications of atrial fibrillation in patients with degenerative 
mitral regurgitation. J Am Coll Cardiol. 2019;73(3):264-274.

	 doi: 10.1016/j.jacc.2018.10.067

25.	 David TE, Ivanov J, Armstrong S, Christie D, Rakowski H. 
A comparison of outcomes of mitral valve repair for 
degenerative disease with posterior, anterior, and bileaflet 
prolapse. J Thorac Cardiovasc Surg. 2005;130(5):1242-1249.

	 doi: 10.1016/j.jtcvs.2005.06.046

26.	 Gupta A, Giambrone AE, Gialdini G, et al. Silent brain 
infarction and risk of future stroke: A systematic review and 
meta-analysis. Stroke. 2016;47(3):719-725.

	 doi: 10.1161/strokeaha.115.011889

27.	 Zeitani J, Nazzaro MS. Left atrial appendage closure in 
non-AF patients: balancing immediate risks and long-term 
benefits. Ann Thorac Surg. 2025:S0003-4975(25)01094-X.

	 doi: 10.1016/j.athoracsur.2025.10.022

28.	 Otto CM, Nishimura RA, Bonow RO, et al. 2020 ACC/AHA 
guideline for the management of patients with valvular 
heart disease: Report of the American college of cardiology/
American heart association joint committee on clinical 
practice guidelines. J Am Coll Cardiol. 2021;77(4):e25-e197.

	 doi: 10.1016/j.jacc.2020.11.018

https://dx.doi.org/10.36922/BH025510076
http://dx.doi.org/10.1016/S0140-6736(09)61343-X
http://dx.doi.org/10.1001/jama.2014.15192
http://dx.doi.org/10.1161/circulationaha.120.046903
http://dx.doi.org/10.1161/circulationaha.118.035090
http://dx.doi.org/10.1016/j.jcin.2016.11.029
http://dx.doi.org/10.1093/eurheartj/ehaf674
http://dx.doi.org/10.1161/circinterventions.124.014296
http://dx.doi.org/10.1056/nejmoa2101897
http://dx.doi.org/10.1016/j.jacc.2013.10.055
http://dx.doi.org/10.1038/sj.bjp.0706874
http://dx.doi.org/10.1161/strokeaha.115.012004
http://dx.doi.org/10.1161/strokeaha.115.008594
http://dx.doi.org/10.1016/j.jacc.2012.04.032
http://dx.doi.org/10.3389/fcvm.2023.1166703
http://dx.doi.org/10.1016/j.jacc.2018.10.067
http://dx.doi.org/10.1016/j.jtcvs.2005.06.046
http://dx.doi.org/10.1161/strokeaha.115.011889
http://dx.doi.org/10.1016/j.athoracsur.2025.10.022
http://dx.doi.org/10.1016/j.jacc.2020.11.018

