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Abstract
The pathogenesis of atrial fibrillation is driven by three key elements: an electrical trigger for arrhythmia initiation, an arrhythmogenic substrate
for its maintenance and factors which may modulate the condition. A hybrid epicardial-endocardial approach, particularly the minimally invasive
Convergent hybrid technique, to isolate pulmonary veins and silence the left atrial posterior wall is likely to provide improved outcomes.
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Introduction
Whilst the pulmonary veins (PVs) remain the cornerstone of AF triggers
[1,2], the posterior wall of the left atrium, which shares embryologic origins
with the pulmonary veins, has recently garnered significant interest as a
trigger and substrate for AF [3]. Studies have demonstrated that myocytes in
the posterior wall of the left atrium contain a high arrhythmogenic potential
and distinctive electrophysiological characteristics, which may contribute to
the pathophysiology of AF [4,5]. In addition, the role of myocardial fibrosis
is critical. The posterior left atrium is anchored at the pulmonary veins in the
region of the pericardial reflections. Cardiac motion produces stretch and strain
gradients in these regions which result in cellular changes and fibrosis [6].

Literature Review
Histological studies have related atrial fibrosis to the presence and
persistence of AF [7]. In patients with persistent AF, higher amounts of interstitial
fibrosis have been reported within the posterior left atrium [8]. Similarly, MRI
studies on the extent and distribution of atrial fibrosis have demonstrated that
in patients with AF the persistence of arrhythmia is independently related to
the extent of delayed enhancement (DE), the DE is more frequently observed
in the posterior wall of the left atrium, and the DE becomes more prevalent as
AF progresses from paroxysmal to persistent forms [9]. Electrophysiological
studies have further confirmed that as the duration in AF increases, a higher
proportion of patients have drivers for AF outside the PV regions, and
specifically in the inferior-posterior left atrium where fast and highly organised
macro re-entrant circuits are formed, giving rise to significant substrates within
the posterior wall [5].

Posterior wall ablation
For the reasons stated above, certain patients with persistent and
longstanding persistent AF may remain undertreated with pulmonary vein
isolation alone; modification of posterior wall substrate may be required
in such cases. The electrical isolation of posterior wall may be achieved by
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creating linear lesions along the roof (superior PVs) and floor (inferior PVs)
of the left atrium, and by anchoring these to the circular PVI lesions, or by
forming extensive point-by-point ablations of the entire posterior wall. These
lesions can be created either endocardially, epicardially or with an endocardialepicardial hybrid approach.

Endocardial posterior wall ablation
Although some studies have reported improved outcomes with endocardial
posterior wall ablation isolation [10,11], others appear to show no improvement
[12,13]. Despite increasing evidence of posterior wall as a source of triggers
and substrates for AF, the role of endocardial posterior wall ablation in persistent
AF patients remains controversial [14]. A variety of supplemental procedures
targeting non-PV triggers have found clinical applications, but unfortunately no
catheter-based approach has consistently yielded an acceptable outcome in
patients with advanced AF. One theory is that extensive ablation may cause
new, iatrogenic areas of arrhythmogenesis where tissue is incompletely
ablated or linear block is not achieved [15]. However, ablation at higher power
or for longer duration to attain greater lesion depth poses an increased risk of
oesophageal injury.

Hybrid Convergent ablation – posterior wall silencing
The desire for comprehensive and transmural lesions while keeping
the risk of oesophageal injury low has led to the development of minimally
invasive hybrid endocardial-epicardial ablation. The hybrid convergent ablation
is a multi-disciplinary approach which compliments endocardial catheter
ablation. This approach leverages the strength of the heart team (cardiac
electrophysiologist and surgeon) to achieve improved outcomes on difficult to
treat patients with advanced AF. The procedure involves epicardial posterior
wall silencing, and possibly also PVI, followed by endocardial mapping and
ablation to achieve complete PVI and address any other gaps. Debulking or
silencing of the posterior wall reduces AF substrate to the level at which AF
cannot easily sustain. Access to the epicardial aspect of the posterior wall can
be achieved either via transdiaphragmatic or with sub-xiphoid approaches.
Since 2015, the sub-xiphoid approach has been increasingly used. Several
studies have reported on the outcomes of this procedure at 73-88% freedom
from AF through 12 months [16]. The complication rates have declined with
procedure evolution and learning curve over the past decade.

Surgical ablation
The Cox Maze III/IV procedure, which addresses PVI, posterior wall
isolation and several other non-PV triggers, has reported high success rates of
up to 80-90% off anti-arrhythmic therapy. The procedure, however, may require
cardiopulmonary bypass and has higher morbidity [17].
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Discussion and Conclusion
The left atrial posterior wall may act as a trigger and substrate for
maintaining AF, especially in patients with persistent and longstanding
persistent AF. Endocardial posterior wall ablation may provide limited results
due to the limitations of achieving transmural lesions while maintaining safety.
A hybrid epicardial-endocardial approach, particularly the minimally invasive
Convergent hybrid technique, to isolate pulmonary veins and silence the left
atrial posterior wall is likely to provide improved outcomes.

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

Disclosures
Dr. R. A. Kaba is a consultant for Daiichi Sankyo, Bayer, Atricure and
Biotronik. Mr. A. Momin is a consultant for Atricure.

Acknowledgments
The authors wish to thank Ms. Yashasvi Awasthi and Ms. Kristen
Plasseraud for their kind assistance in the preparation of this article.

Funding
This research did not receive funding from any Authority.

References
1.

Benussi, Stefano, and Gijs E. De Maat. "Atrial remodelling and function: Implications
for atrial fibrillation surgery." Eur J Cardiothorac Surg 53 (2018): İ2-İ8.

2.

Haissaguerre, Michel, Pierre Jaïs, Dipen C. Shah, and Atsushi Takahashi, et
al. "Spontaneous initiation of atrial fibrillation by ectopic beats originating in the
pulmonary veins." N Engl J Med 339 (1998): 659-666.

3.

4.

Elbatran, Ahmed I., Robert H. Anderson, Shumpei Mori, and Magdi M. Saba. "The
rationale for isolation of the left atrial pulmonary venous component to control atrial
fibrillation: A review article." Heart Rhythm 16 (2019): 1392-1398.
Suenari, Kazuyoshi, Yao-Chang Chen, Yu-Hsun Kao, and Chen-Chuan Cheng, et

5.

Lim, Han S., Meleze Hocini, Remi Dubois, and Arnaud Denis, et al. "Complexity and
distribution of drivers in relation to duration of persistent atrial fibrillation." J Am Coll
Cardiol 69 (2017): 1257-1269.

6.

Corradi, Domenico, Sergio Callegari, Roberta Maestri, and Stefano Benussi, et al.
"Structural remodeling in atrial fibrillation." Nat Clin Pract Cardiovasc Med 5 (2008):
782-796.

7.

Kostin, Sawa, Gabi Klein, Zoltan Szalay, and Stefan Hein, et al. "Structural correlate
of atrial fibrillation in human patients." Cardiovasc Res 54 (2002): 361-379.

8.

Corradi, Domenico, Sergio Callegari, Stefano Benussi, and Roberta Maestri, et
al. "Myocyte changes and their left atrial distribution in patients with chronic atrial
fibrillation related to mitral valve disease." Hum Pathol 36 (2005): 1080-1089.

9.

Cochet, Hubert, Amaury Mouries, Hubert Nivet, and Frederic Sacher, et al. "Age,
atrial fibrillation, and structural heart disease are the main determinants of left atrial
fibrosis detected by delayed‐enhanced magnetic resonance imaging in a general
cardiology population." J Cardiovasc Electrophysiol 26 (2015): 484-492.

10. Kim, Jin-Seok, Seung Yong Shin, Jin Oh Na, and Cheol Ung Choi, et al. "Does
isolation of the left atrial posterior wall improve clinical outcomes after radiofrequency
catheter ablation for persistent atrial fibrillation?: A prospective randomized clinical
trial." Int J Cardiol 181 (2015): 277-283.
11. He, Xin, Yue Zhou, Yili Chen, and Lingling Wu, et al. "Left atrial posterior wall
isolation reduces the recurrence of atrial fibrillation: A meta-analysis." J Interv Card
Electrophysiol 46 (2016): 267-274.
12. Verma, Atul, Chen-yang Jiang, Timothy R. Betts, and Jian Chen, et al. "Approaches
to catheter ablation for persistent atrial fibrillation." N Engl J Med 372 (2015): 18121822.
13. Di Biase, Luigi, J. David Burkhardt, Prasant Mohanty, and Sanghamitra Mohanty,
et al. "Left atrial appendage isolation in patients with longstanding persistent AF
undergoing catheter ablation: BELIEF trial." J Am Coll Cardiol 68 (2016): 19291940.
14. Calkins, Hugh, Gerhard Hindricks, Riccardo Cappato, and Young-Hoon Kim, et
al. "2017 HRS/EHRA/ECAS/APHRS/SOLAECE expert consensus statement on
catheter and surgical ablation of atrial fibrillation." Europace 20 (2018): e1-e160.
15. Shah, Ashok J., Amir Jadidi, Xingpeng Liu, and Shinsuke Miyazaki, et al. "Atrial
tachycardias arising from ablation of atrial fibrillation: a proarrhythmic bump or an
antiarrhythmic turn?." Cardiol Res Pract 2010 (2010).
16. Wats, Karan, Andy Kiser, Kevin Makati, and Nitesh Sood, et al. "The convergent
atrial fibrillation ablation procedure: Evolution of a multidisciplinary approach to
atrial fibrillation management." Arrhythm Electrophysiol Rev 9 (2020): 88.
17. Gaynor, Sydney L., Richard B. Schuessler, Marci S. Bailey, and Yosuke Ishii, et
al. "Surgical treatment of atrial fibrillation: predictors of late recurrence." J Thorac
Cardiovasc Surg 129 (2005): 104-111.

How to cite this article: Kaba R, et al. “Left Atrial Posterior Wall: A Key Substrate
in the Genesis and Perpetuation of Atrial Fibrillation-A short review.” J Cardiovasc
Dis Diagn 8 (2020) doi: 10.37421/jcdd.2020.8.416

Page 2 of 2

