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KEY TEACHING POINTS

� Although a continuous linear ablation is considered
necessary to achieve box isolation, we encountered
a rare case of isolation of the posterior left atrium
(LA) with 1-point bottom ablation after roofline
ablation.

� Anatomical dissections in some cases have revealed
posterior inferior walls with abrupt changes in the
orientation of the myocardial strands. This suggests
that a functional block may exist near the bottom
line in select patients. In our case, these fiber
orientations and the functional block near the
Introduction
The posterior wall of the left atrium (LA) plays an
important role in the maintenance of atrial fibrillation
(AF).1 Box isolation in addition to pulmonary vein (PV)
isolation improves the outcome of persistent AF ablation.2

However, in some cases, ablation of the roof and bottom
line was insufficient for posterior isolation, and ablation
within the boundaries of the posterior box was required.3

In addition, achieving LA posterior isolation while avoid-
ing elevation of esophageal temperatures can be technically
difficult. Recent studies have reported that linear ablation
was not necessary in all cases for posterior isolation.4,5

We report a rare case of recurrent AF with 1-point bottom
ablation after roofline ablation leading to successful
posterior isolation.
 bottom line may allow for isolation of the posterior

LA with minimum bottom ablation.

� This case demonstrates the possibility of box
isolation without the ablation of points near the
esophagus. Furthermore, it may be possible to start
LA posterior ablation from points farther from the
esophagus to help minimize procedure-related
complications, and linear ablation may not be
necessary for all cases.
Case report
A 72-year-old man presented to our hospital with fatigue and
shortness of breath. He had a history of PV isolation for
paroxysmal AF 5 years prior. A 12-lead electrocardiogram
revealed recurrent AF with no signs of heart failure. We
initiated anticoagulation therapy and continued outpatient
follow-ups. AF persisted for 4 months with symptoms, and
a redo procedure targeting recurrent persistent AF was
planned.

An electrophysiological study and a radiofrequency
catheter ablation procedure were performed using the
CARTO 3 system (Biosense Webster, Diamond Bar, CA).
A temperature probe was inserted into the esophagus to
monitor the luminal esophageal temperature. Atrial fibrilla-
tion was observed at baseline. After cardioversion, LA
mapping under right atrium pacing with a 20-electrode map-
ping catheter (PentaRay; Biosense Webster) was performed.
As in our other AF cases, a voltage range of 0.05–0.5 mVwas
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used. There was no evidence of LA-PV reconnection.
Voltage mapping did not reveal any low-voltage zones along
the anterior and posterior areas of the LA (Figure 1A). A box
isolation for recurrent AF was planned with a PentaRay cath-
eter that was placed on the posterior wall to monitor electrical
isolation. At first, roofline ablation with a SmartTouch
Surround Flow (Biosense Webster) was performed from
the left to right sides. After linear ablation, the posterior
potential sequence changed from a downward to upward
trend, suggesting a complete roofline. Next, we started
ablation of the posterior line from near the left inferior PV.
However, ablation was ceased at 10 seconds owing to high
esophageal temperatures (Figure 1B, green tag). We restarted
ablation (25 watts) at its center to avoid esophageal injury.
The posterior potential disappeared 5 seconds after we started
the ablation, so we continued ablation for 30 seconds
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Figure 1 Voltage map of the left atrium (LA) before and after the ablation. A: The voltage map before the ablation did not reveal any low voltage zones at the
LA posterior wall. It also revealed that there was no reconduction of the pulmonary veins. B: Ablation was stopped at 10 seconds at the location marked by the
green tag because of high esophageal temperatures. After ablation to the locationmarked by the blue tag, the LA posterior wall did not have a potential, and the LA
voltage map showed complete LA posterior isolation. An intracardiac electrogram acquired by a PentaRay catheter (Biosense Webster, Diamond Bar, CA) at the
same location revealed that the potential of the LA posterior wall disappeared compared to before ablation. CS5 coronary sinus; PA view5 posterior anterior
view; PENTA5 PentaRay catheter.
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(Figure 1B, blue tag). The voltage map confirmed posterior
isolation (Figure 1B). Posterior wall capture with exit block
were confirmed using the PentaRay catheter after high-dose
isoproterenol provocation (Figure 2). Subsequently, we
were unable to induce AF. The patient had no recurrence of
AF over a 5-month follow-up period.

Discussion
The LA posterior wall and PVs originate from the same
cells during development, which suggests that the LA
posterior wall is an arrhythmogenic structure and has a
unique electrophysiological characteristic, similar to
PVs.6 A previous study of 16 specimens revealed that the
LA posterior fiber has a common pattern in most cases.7

A main circular fascicle runs peripherally around the open-
ing areas of the PVs. Nathan and Eliakim7 also reported that
the posterior fiber can contain mixed variations of vertical,
horizontal, oblique, and mixed patterns. Furthermore, in a
study by McLellan and colleagues,8 41% of patients needed
intra-box ablation in addition to linear ablation. Therefore,
an ablation procedure with only box isolation can be
technically difficult.

Recent studies have suggested that linear ablation,
especially bottom line ablation, may not be essential for
posterior isolation. Mahajan and colleagues4 reported
utilizing single ring isolation for AF. In 1 case, the PV
and posterior wall were isolated with minimal ablation
along the bottom line. As mentioned above, posterior
wall fibers have many variations. Anatomical dissections
in some cases have revealed posterior inferior walls with
abrupt changes in the orientation of the myocardial
strands.9 This suggests that a functional block may exist
near the bottom line in select patients. In our case, these
fiber orientations and the functional block near the bottom
line may allow for isolation of the posterior LA with
minimum bottom ablation.

Several limitations should be acknowledged. First, the
voltage map of the posterior wall before the ablation was



Figure 2 Pacing from the left posterior wall after posterior ablation. Pacing from the left posterior wall following high-dose isoproterenol provocation
was performed because the post-voltage map suggested posterior wall isolation. Posterior wall capture with exit block was confirmed using PentaRay catheter
(Biosense Webster, Diamond Bar, CA). ABL 5 ablation catheter; CS 5 coronary sinus; PR 5 PentaRay catheter.
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of low resolution. Although 1050 total points were taken in
the entire LA, the number of points on the posterior wall
was slightly low. Therefore, the low voltage zone and
functional block may not have been detected. Second, the
location of the posterior isolation was taken because the
point on the left side showed a high esophagus temperature.
If we had started the ablation from the right side, we may
not have achieved minimum ablation. Third, unusual
activation near the LA bottom line before ablation may
not have been detected. An activation map before the abla-
tion was performed under right atrium pacing; therefore,
the propagation at the posterior was mainly from the LA
roof to the posterior-inferior wall. The creation of a map
during coronary sinus pacing may have allowed for more
precise assessments of the activation around the
posterior-inferior LA.

Conclusion
Although a continuous linear ablation is considered
necessary to achieve box isolation, we encountered a rare
case of isolation of the posterior LA with minimum posterior
ablation. This case demonstrates the possibility of box
isolation without the ablation of points near the esophagus.
Furthermore, it may be possible to start LA posterior ablation
from points farther from the esophagus to help minimize
procedure-related complications, and linear ablation may
not be necessary for all cases.
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