
563https://e-kcj.org

Functional atrioventricular valve insufficiency (AVI) pertains to the retrograde flow during 
ventricular systole resulting from geometric alterations in the valvular apparatus in the 
absence of structural valvular abnormalities. This phenomenon arises due to a combination 
of annulus dilation and tethering of the valve leaflets, leading to an imbalance between 
increased tethering forces and decreased closing forces, particularly observed in cases 
of ischemic or dilated cardiomyopathy.1) Furthermore, recent research has demonstrated 
that long-standing persistent atrial fibrillation (AF) and/or heart failure (HF) of preserved 
ejection fraction (HFpEF) can contribute to the development of functional AVI in patients 
with structurally normal valves and ventricles. This condition known as “atrial functional 
insufficiency” represents a distinct pathologic entity. The concept of “AF begets HF” can 
explain the possible mechanisms of atrial functional AVI that persistent rapid depolarization 
of atrial muscles during AF can leads myocardial inflammation and fibrosis, leading to 
inhomogeneity of impulse propagation, atrial interstitial fibrosis.2) These electrical and 
structural remodeling results in perpetuation of AF and enlargement of both atria and aortic 
valve (AV) annulus and AV regurgitation.

Atrial functional AVI is not a benign condition. In a retrospective study, atrial functional 
mitral regurgitation (MR) had worse survival and more heart failure hospitalizations 
compared with primary MR.3) A recent single center study reported that insignificant 
atrial functional tricuspid regurgitation (TR) progressed to significant TR predominantly 
in patients with AF and showed poor prognosis.4) Atrial functional AVI may require a 
different treatment strategy than primary or ventricular functional AVI. However, current 
guidelines have yet to distinguish between atrial functional AVI and nonatrial functional 
AVI. The optimal medical therapy for heart failure to reduce the atrial volume and pressure 
is mandatory. And rhythm control for AF reduces the severity of regurgitation and shows a 
survival benefit.5)

In this issue of the Korean Circulation Journal, Kim et al.6) investigated the impact of AF 
following surgery for functional AVI associated with AF. The authors evaluated 100 patients 
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who underwent valve repair and AF surgery during 20 years in a single tertiary center. In 
this study, surgical AV repair and AF surgical ablation showed excellent early safety but the 
postoperative AF recurrence rate was high (48.1% at 1 year, 60.2% at 6 years). Recurrence 
of AF is significantly associated with major adverse clinical outcomes, including all-cause 
mortality, valve reoperation, HF admission, and stroke (hazard ratio, 3.33; 95% confidence 
interval, 1.50–7.40). Recurrence of severe functional AVI was common (18.9±12.1% and 
32.4±20.7% at 5 and 10 years) irrespective of rhythm status and preoperative left atrial volume 
index (LAVI) was the only risk factor for recurrence of severe AVI.

To improve the patients’ outcome, the maintenance of sinus rhythm (SR) after valve 
repair and AF surgery in patients with atrial functional AVI is crucial. AF itself is a risk for 
cardiovascular events, and AF recurrence signifies the reactivation of cardiac remodeling 
processes that were initially halted or reversed by SR restoration. In this study, primary 
composite cardiovascular outcome was lower in SR group than AF recurrence group. A 
single center retrospective study also reported that the maintenance rate of SR was higher 
in the group that underwent valve repair and concomitant AF surgery than in the group that 
underwent valve repair only, and that the effect of cardiac remodeling was greater when SR 
was maintained.7)

Meanwhile, the effect of AF surgery in this study was not as favorable as anticipated. The 
authors did not perform full-set Cox-Maze surgery in all patients and often preserved the left 
atrial appendage (LAA) based on their experiences.8) This may give the impression to us that 
modified Cox-Maze with LAA preservation was insufficient to control AF. However, these 
poor rhythm control results may be indicative of the unique nature of atrial functional AVI. 
In a previous study, which reported the result of valve repair and full Cox-Maze IV plus LAA 
excision in atrial functional MR showed that only 65% patients remained SR.7) These results 
imply the possibility of unidentified pathophysiologic mechanisms between atrial functional 
AVI and AF progression, and further research is needed on this topic.

Interestingly, this study showed that LAVI and not recurrence of AF was associated with the 
recurrence of severe functional AVI. Another study also found that surgical valve repair and 
rhythm control can reduce the recurrence of functional AVI only in patients whose left atrial 
(LA) diameter did not exceed 60 millimeters.7) LA size (diameter or volume) is a well-known 
predictor of AF recurrence and can be a surrogate marker for severity of atrial remodeling. 
These results emphasize the need for early intervention before atrial structural remodeling 
becomes too severe.

Finally, as a cardiac electrophysiologist, I feel sorry that catheter ablation (CA) was not 
included in the postoperative rhythm care in this study. Antiarrhythmic drugs (AADs) or 
direct current cardioversion are often used in cases of AF/atrial tachycardia (AT) recurrence. 
However, AADs are usually ineffective in terminating AF/AT. Direct current cardioversion 
was effective in converting SR but had a high risk of recurrence during follow-up. CA has 
the advantage of electroanatomical mapping, which can accurately identify the triggers or 
circuits of recurred atrial tachyarrhythmias and reliably ablate these culprits.9) Although 
the CA could not cure the recurred atrial tachyarrhythmias, the reported results were 
acceptable.10) Considering the effect of rhythm control on the patients’ outcome, I think the 
CA could be a valuable approach for rhythm control after cardiac surgery.
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In conclusion, atrial functional AVI warrants attention and early intervention to prevent 
significant atrial damage. Collaboration between thoracic surgeons and cardiac 
electrophysiologists can aid in developing effective strategies to manage this condition. It 
is essential to recognize the impact of AF, initiate interventions before irreversible atrial 
remodeling occurs, and explore the potential benefits of CA in rhythm control post-cardiac 
surgery. By doing so, we can improve the outcomes for patients with atrial functional AVI.
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