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To prevent esophageal damage during ablation of atrial fibrillation, we developed a technique to move
the esophagus away from a desired ablation site too close to the esophagus. Under fluoroscopy, a trans-
esophageal echocardiography probe was used to deflect the barium-opacified esophagus from the ablation
site. This technique was successfully employed in three patients where critical sites of the posterior left
atrial wall were very close to the esophagus. (PACE 2006; 29:957–961)

atrial fibrillation, ablation, esophageal injury

Introduction
Esophageal injury is a serious and potentially

life-threatening complication of ablative therapy
for atrial fibrillation (AF).1 The esophagus and
posterior left atrial wall are in close contact over
a large area that often lies within the ablation
zone for both left atrial linear ablation and pul-
monary vein (PV) isolation. The anatomic loca-
tion of the esophagus exhibits marked variabil-
ity and includes positions adjacent to the left PV
ostia, the midportion of the posterior left atrium,
and the right PV ostia.2–6 Esophageal temperature
monitoring and real-time imaging using barium
contrast or computerized 3D mapping techniques
may help in esophageal localization.7–10 These
techniques permit modification of energy deliv-
ery and ablation site but their efficacy and safety
in preventing esophageal injury have not been
established.6–10

Based on previous observations that under
conscious sedation the esophagus is mobile and
can shift sideways ≥2 cm,11 we devised a tech-
nique to move the esophagus transiently away
from a desired ablation site to prevent esophageal
damage. Under fluoroscopy, a transesophageal
echocardiography (TEE) transducer was used to
deflect the barium-opacified esophagus away from
the ablation site. This technique was successfully
employed in three patients where critical sites of
the posterior left atrial wall were very close to the
esophagus.
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Materials and Methods
Three out of six consecutive patients who

underwent AF ablation over a 2-week period re-
quired ablation very close to the esophagus for
ostial PV isolation. All six patients underwent en-
dotracheal intubation and light general anesthe-
sia with propofol. A duodecapolar catheter (Daig,
Inc., Woodlan Hills, CA, USA) was placed into the
coronary sinus. Intravenous heparin was given and
the ACT was adjusted to 300–350 seconds. A dou-
ble transseptal catheterization was performed and
the ablation catheter (EP Technology, St. Jose, CA,
USA, large curve, 8-mm tip) and the 20-pole cir-
cumferential mapping catheter (LASSO, Biosense-
Webster, Inc., Diamond Bar, CA, USA) were intro-
duced into the left atrium and selected PV. Five to
10 cc of barium paste (E-Z-Paste, E-Z-EM Canada
Inc., Westbury, NY, USA) was introduced into the
midesophagus via an orogastric tube. Earliest PV
potentials were targeted for ablation. Once targets
close to the opacified esophagus were encoun-
tered, a TEE transducer (Siemens, Medical Solu-
tions, Malvern, PA, USA) was advanced to the
lower esophageal sphincter. The probe was manip-
ulated using flexion and rotation to achieve deflec-
tion of the opacified esophagus away from the tip
of the ablation catheter. At sites close to the esoph-
agus radiofrequency (RF) energy was delivered
under fluoroscopy in the temperature-controlled
mode (50◦C) at power settings of 15–25 W with RF
delivery time limited to 15–20 seconds. Ablation
was carried out until there was complete loss or
change in sequence of PV potentials on the LASSO
catheter and significant reduction in electrogram
amplitude on the ablation catheter. The TEE probe
was then removed after successful ablation of sites
near the esophagus.

All cine-fluoroscopic images were digitally
analyzed on a computer. To allow comparison be-
tween images they were carefully aligned consid-
ering the respiratory cycle using landmarks such as
the spinal borders and other projected structures.
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Figure 1. Fluoroscopic images from patient 1 in LAO (40◦) and RAO (30◦) projections. The left
vertical line in each image serves to align the left spinal border in LAO projections and the right
sternal border in RAO projections. Panel 1A (upper row) shows a radiocontrast injection into the
left common PV trunk in the LAO projection. An esophageal temperature probe is near the PV
ostium. Panels 1B and 1C (middle row) show the Lasso catheter and ablation catheter in the left
common PV projected on the barium-opacified esophagus in LAO and RAO views. There were
extensive left atrial to PV connections in the posterior portion of the common PV ostium requiring
ablation in areas close to the esophagus. Panels 1D and 1E (bottom row) show a TEE probe in the
LAO and RAO projections deflecting the esophagus for safer RF energy application at sites no
longer in direct esophageal contact. In patient 1 medial esophageal deflection of ≈1.5 cm allowed
more proximal ostial isolation of the common PV trunk indicated by better catheter position in
the LAO projection (1B compared to 1D). In the RAO projection the distance between the ablation
catheter and the esophagus only increased by ≈0.2 cm (panel 1C compared to 1E). LAO = left
anterior oblique; PV = pulmonary vein; RAO = right anterior oblique; TEE = transesophageal
echocardiography.

Horizontal movement of the esophageal border
close to the desired ablation site was measured
in both right and left anterior oblique planes at
the level of the ablation catheter tip. To account
for magnification errors measurements were based
on electrode spacing of the catheters and diame-

ter of the Lasso catheter. Results are displayed in
Figures 1–3. The right and left anterior oblique im-
ages demonstrate maximal esophageal movement
in the left anterior oblique projection (all critical
ablation sites close to the esophagus were in the
area of the left-sided PV ostia).
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Figure 2. Format similar to Figure 1. Panel 2A (upper row) shows a radiocontrast injection into
the left inferior PV in LAO projection (Lasso catheter in the left upper PV). Panels 2B and 2C
(middle row) show the Lasso catheter and the ablation catheter in the left inferior PV ostium.
The ablation catheter projects directly onto the barium-opacified esophagus in both projections.
In patient 2, the esophagus was displaced laterally by ≈1.0 cm allowing ostial isolation of the
left inferior PV (2B compared to 2D). In the RAO projection (panel 2E) only minimal posterior
displacement of the esophagus is noted. LAO = left anterior oblique; PV = pulmonary vein;
RAO = right anterior oblique.

Discussion
Mechanical deflection of the esophagus away

from a desired ablation site may allow safer deliv-
ery of RF energy in the posterior left atrium dur-
ing AF ablation and prevent thermal esophageal
damage. In our three cases, the primary operator
judged that the closeness of the esophagus to the
required ablation site precluded safe energy de-
livery. We used a TEE transducer to deflect the
barium-opacified esophagus under fluoroscopy. In
all patients, we increased significantly the distance
from the esophagus to the ablation catheter permit-

ting application of RF energy at critical sites of the
posterior left atrial wall initially very close to the
esophagus. No patient showed clinical evidence
of esophageal injury. Mild pharyngeal edema oc-
curred in one of the patients. To avoid barium as-
piration, the procedure was performed after en-
dotracheal intubation. TEE itself carries a risk of
esophageal injury. However, this risk is low even
in patients undergoing cardiopulmonary bypass
surgery under full anticoagulation (0.18%).12 The
risk-benefit ratio of our technique of esophageal
deflection remains to be defined in patients
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Figure 3. Format similar to Figures 1 and 2. Panel 3A (upper row) shows a radiocontrast injection
into the left common PV trunk in LAO projection. Panels 3B and 3C (middle row) show the Lasso
catheter and ablation catheter in the left common PV ostium. The ablation catheter projects onto
the edge of the barium-opacified esophagus in the LAO projection (panel 3B) and close (≈0.6 cm)
to the esophagus in the RAO projection (panel 3C). In patient 3, only ≈0.3 cm of medial movement
of the lateral esophageal silhouette provided safer RF delivery in the posterior aspect of the distal
common PV trunk (panel 3B compared to 3D); proximity of the esophagus to the left common PV
ostium interfered with more ostial isolation. In the RAO projection (panel 3C compared to 3E) no
significant displacement of the esophagus is noted. LAO = left anterior oblique; PV = pulmonary
vein; RAO = right anterior oblique.

considered at risk of esophageal injury from RF
energy. This technique will require further study,

refinement, and the development of more suitable
equipment.
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