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A Case of a Figure of Eight Atrial Tachycardia after a Pulmonary Vein
Antrum Isolation of Atrial Fibrillation
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Abstract:
A 66-year-old female, whom received a pulmonary vein (PV) isolation (PVAI) with linear ablation of the carina lines be-
tween the superior and inferior PVs of both the right and left PVs for atrial fibrillation (AF), was admitted to receive a radio-
frequency catheter ablation (RFCA) of symptomatic drug-refractory atrial tachycardia (AT). The EnSiteTM analysis by the
AdvisorTM HD Grid catheter during the AT could easily detect that the carina between the right superior and inferior PVs
exhibited a low voltage area (< 0.5 mV), in addition to the fact that the electrical activation turned around the right PVs in a
figure 8, even though mapping was performed during AT. This AT was steadily terminated, after commencing the radiofre-
quency energy delivery to the carina of the right PVs.
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Introduction

The number of patients with atrial fibrillation (AF) is increas-
ing, and radiofrequency catheter ablation (RFCA) of AF
proved to be a useful strategy worldwide(1), (2). However, the
pulmonary vein (PV) antrum isolation (PVAI) for the treat-
ment of AF rarely induces atrial tachycardias (ATs)(3) and is
well-known regarding this matter. Here, we report a case of a
figure of eight ATs, which are comparably uncommon after a
PVAI for AF(4), that was successfully treated by RFCA.

Case Report

A 66-year-old female, whom received an ipsilateral PVAI per-
formed by a single continuous circular lesion by RFCA of the
carina lines between the superior and inferior PVs of both the
right and left PVs for paroxysmal AF 1-year prior, was admit-
ted to receive a RFCA of intolerable symptomatic drug-refrac-
tory AT. This AT was a long RP’ type with a heart rate of 150
beat per minute (Figure 1A). Five-, 5-, and 4-French deflecta-
ble catheters were inserted and positioned into the coronary si-
nus, his-bundle and right ventricle, and high right atrium, re-
spectively. After a trans-septal puncture, an EnSiteTM (Abbott,
Plymouth, Minn, USA) analysis(5) by an AdvisorTM HD Grid
catheter (Abbott, Plymouth, Minn, USA) of both atria dur-

ing the AT demonstrated that the carina between the right su-
perior and inferior pulmonary veins (PVs) exhibited a low
voltage (< 0.5 mV) (Figure 1B and white arrow in
Figure 2A). Moreover, the electrical activation turned around
the right PVs in a figure 8 circuit (Figure 2B, C) and Supple-
mentary Material 2), and concealed entrainment was obtained
at the carina (Figure 1C and Supplementary Material 1) and
around both right PVs(Figure 1D). Thus, this AT was diag-
nosed as a macro-reentrant figure 8 AT including the carina
between the right PVs as a slow conduction zone. After com-
mencing the radiofrequency energy delivery to the carina of
the right PVs (blue tags in Figure 2D), this AT was steadily
terminated within 2 seconds (Figure 1E). Additional radio-
frequency energy deliveries were performed, to complete the
anterior and posterior lines of the previous incomplete PVAI
lines (orange tags in Figure 2B). Thereafter, no atrial tachyar-
rhythmias, including AT and AF, could be completely in-
duced by programmed stimulation of the atria. The patient re-
mained well without any symptoms for 1 year after the
RFCA.

Discussion

Although the PVAI proved to be a useful strategy for RFCA
of AF worldwide(1), (2), the PVAI rarely induces ATs, and its in-
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cidence has been reported to be 4%(3). Researchers reported
that the mean period when an AT was documented after the
initial PVAI is about 47 weeks, and about 60% of them are
macro-reentrant tachycardias(3). This present case may be a
typical case because this AT was documented about 50 weeks
after the initial PVAI and its mechanism(s) was macro-reentry.
However, macro-reentrant figure 8 ATs are comparably un-
common after RFCA of AF(4). The initial carina ablation be-
tween the right PVs was thought to be incomplete and created

a slow conduction area, the so-called isthmus area (white ar-
row in Figure 2A). The previous anterior and posterior lines
of the PVAI lines might also have been thought to be incom-
plete or may have caused re-conduction in that 1st year. Final-
ly, re-entrant circuits around both the superior and inferior
PVs were constituted (Figure 2B). The EnSiteTM analysis(5) by
the AdvisorTM HD Grid catheter of the left atria during the
AT could easily detect that the carina between the right supe-
rior and inferior PVs exhibited a low voltage area (< 0.5 mV)

Figure 1. The 12-lead electrocardiograms on admission (A). An intra-cardiac electrocardiogram during atrial tachycardia (AT)
(B–D). The EnSiteTM analysis by an AdvisorTM HD Grid catheter during AT demonstrated that the carina between the right veins
(PVs) exhibited a low voltage (< 0.5 mV) (B). The concealed entrainment by the ablation catheter pacing positioned on the carina
between the right PVs (C) and around both right PVs (D) were obtained. The post-pacing interval almost equaled the cycle-length
of this AT (C, D). This AT steadily terminated (black arrow) within 2 seconds after commencing the radiofrequency energy
delivery to the carina of the right PVs (E).
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(Figure 2A) and that the electrical activation turned around
the right PVs in a figure 8 (Figure 2B, C), even though map-
ping was performed during AT. The high-density (HD) map-
ping catheter, AdvisorTM HD Grid, is the only directional HD
mapping catheter that can not only identify the local electrical
signals but more importantly can capture the direction of the
wave front propagation, especially in low voltage zones(6). In
this present case, the HD mapping using an AdvisorTM HD

Grid was able to show clear fractionated signals in the isthmus
area of this figure 8 AT. As researchers reported that the acute
success rate of ATs after an initial PVAI is about 80%(3), this
AT was steadily terminated within 2 seconds (Figure 1D) af-
ter commencing the radiofrequency energy delivery to the car-
ina of the right PVs (blue tags in Figure 2D).

Figure 2. The EnSiteTM images viewed from the right demonstrate that the carina between the right superior and inferior pulmo-
nary veins exhibits a low voltage (< 0.5 mV) (white arrow) (A). The electrical activation has turned around the right pulmonary
veins in a figure of 8 circuit projected from right lateral view (white dotted lines) (B) and right anterior view (white lines) (C). The
blue tags between the right superior and inferior pulmonary veins indicate the successful ablation points of the figure of 8 atrial
tachycardia (D). The orange tags on the incomplete anterior and posterior lines of the previous pulmonary vein antrum isolation
(PVAI) lines indicate the successful ablation points of the repeat PVAI (B).
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Supplement

Supplementary Material 1
The enlarged view of Figure 1C. The very small potential on
ABL 1-2 after pacing could be seen (blue arrow).

Supplementary Material 2
The electrical activation turned around the right pulmonary
veins in a figure of 8 circuit.
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