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CASE REPORTS

Hot balloon ablation of persistent atrial fibrillation
with a dilated left atrium in a case of dilated
cardiomyopathy
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ABSTRACT

A 70-year-old man who developed dilated cardiomyopathy with persistent atrial fibrillation (PSAF) was admitted to our hospital.
He was already drug-resistant. The left atrium (LA) was severely enlarged. The left ventricular ejection fraction (LVEF) was 39%,
and contraction was severely reduced. For AF ablation, catheter ablation (CA) was used for mild to moderate LV dysfunction
without severe left atrial dilatation. In severe LV dysfunction, excessive intravenous drip volume may precipitate congestive
heart failure. On the other hand, shorter isolation time has been reported with balloon ablation as compared to CA. Therefore,
the intravenous drip volume is small. We planned to use the balloon technique for a patient with LA dilatation and severe LV
dysfunction despite another hospital not having done so. After the procedure, the pulmonary veins were successfully isolated, and
congestive heart failure recovered after sinus rhythm termination. There was no recurrence of AF after the procedure. Hot balloon
ablation can be effective for PSAF with severe heart failure.
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1. INTRODUCTION

Atrial fibrillation (AF) is the most common chronic arrhyth-
mia. For AF ablation, catheter ablation (CA) is used for mild
to moderate left ventricular dysfunction without severe left
atrial (LA) dilatation.[1] The reason for this is that congestive
heart failure occurs after ablation because of the intravenous
drip volume with severe left ventricular (LV) dysfunction.
On the other hand, it has been reported that the time of isola-
tion can be shorter with balloon ablation than with CA;[1, 2]

therefore, the intravenous drip volume is small.[3–5] We de-
cided to use the balloon technique for a patient with LA

dilatation and severe LV dysfunction.

2. CASE REPORT
The patient was a 70-year-old man who developed dilated
cardiomyopathy with congestive heart failure and was ad-
mitted to our hospital. He had also developed persistent AF
(PSAF), but there was no indication for CA in the previous
hospitalization.

His congestive heart failure did not recover because of
AF, though he was taking amiodarone (200 mg/day) and
carvedilol (6.25 mg). He was already drug-resistant.
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Echocardiography was performed at admission. The LA di-
ameter (LAD) was 5.67 cm, and the LA volume index (LAVI)
was 72.9 ml/m2. The LV ejection fraction was 39% (modi-
fied Simpson method), and LV contraction showed diffuse
severe hypokinesis.

Treatment with AF ablation with the balloon technique was
chosen. However, the pulmonary vein (PV) was large, espe-
cially the left superior pulmonary vein (LSPV) (see Figure 1).
Since the cryoballoon diameter was 28 mm, the cryoballoon
would not occlude the LSPV with a long axis dimension
> 29 mm.

Figure 1. CT findings of the left atrium and the 4
pulmonary veins

The balloon size of the SATAKE Hot balloon (TORAY,
Tokyo Japan) can be changed by an inflatable balloon with
saline and contrast (Iopamiron, Bayer Global Pharmaceuti-
cals Consumer Health, Bayer, Tokyo, Japan). The ablation
procedure was performed under general anesthesia with Pre-
cedex (Maruishi Pharmaceutical, Osaka Japan), but no intu-
bation was needed. Esophageal temperature was monitored
using a gastric tube. Transseptal access was achieved using a
radiofrequency (RF) needle (Japan Lifeline Co., Ltd, Tokyo,
Japan) and an 8.5 Fr SL0 sheath (St. Jude Medical, Inc, St
Paul, MN, USA).

A 3D-electroanatomical mapping system (CARO, Biosense
Webster, Diamond Bar, CA, USA Inc), was used. Four po-
lar superior vena cava (SVC) and 10 polar coronary sinus
electrodes were positioned through the right jugular vein
(BeeAT, Japan Lifeline Co., Ltd). Ten polar electrodes were
positioned in the SVC for phrenic nerve stimulation and the
right ventricular apex for bradycardia pacing.

During the procedure, the temperature of the central balloon

was set at 70◦C. After LA septal puncture, the guidewire
was placed into the right superior pulmonary vein (RSPV),
dragging the balloon into the RSPV ostium. The balloon was
positioned under a biplane fluoroscopic view. The balloon
was inflated over the PV size because of PV stenosis. The
inflated balloon was seen to occlude the RSPV on venogra-
phy. There was no leakage into the LA after injection or after
contrast medium injection. The balloon central temperature
achieved 70◦C, with ablation for 2 minutes. The amount of
contrast medium in the balloon was 12 ml. There were small
indentations at the top and bottom of the balloon. Next, the
balloon was positioned in the RSPV antrum.

The balloon was fully expanded without indentation with
15 ml of contrast medium, with ablation for 2 minutes 30
seconds. Then, 5 ml of contrast medium in the balloon were
removed, and the balloon was in contact with the RSPV ca-
rina. The procedure time at the RSPV carina was 2 minutes
30 seconds. The balloon was positioned at the right infe-
rior pulmonary vein (RIPV) ostium with 15 ml of contrast
medium. There was no leakage into the LA antrum after in-
jection of the contrast medium. The balloon ablation lasted 1
minute 50 seconds. The balloon size was increased by adding
3 ml of contrast medium. The RIPV antrum was ablated for
2 minutes 30 seconds with a fully expanded balloon.

The balloon was positioned in the LSPV. The inflated balloon
was wedged at the LSPV, and there were indentations at the
top and bottom of the balloon.

Figure 2. Pulmonary veins are occluded by a hot balloon
catheter at the ostium

There was no leakage of contrast medium after venography.
The balloon ablated the LSPV ostium for 3 minutes 30 sec-
onds. Then, 2 ml of contrast medium were removed from
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the balloon, and the balloon was in contact with the LSPV
antrum, which was ablated for 3 minutes 30 seconds. Finally,
the balloon was positioned in the left inferior pulmonary
vein (LIPV). The inflated balloon needed only 9 ml of con-
trast medium, and ablation lasted 3 minutes 30 seconds (see
Figure 2).

Figure 3. Pre ablation (superior) and post ablation
(posterior)

During LPV ablation, the esophageal temperature was higher
than 41◦C. Cooling saline and low contrast medium were
put into the gastric tube.

After the procedures, the balloon catheter was removed, and

the Lasso catheter (Biosense Webster, Inc) was taken into
the 4 PVs.

There were no PV potentials in each of the 4 PVs during
the LA potential. There were no complications during the
procedure.

The patient also developed atrial flutter. Therefore, cavotri-
cuspid isthmus ablation was needed for atrial flutter. A tri-
cuspid isthmus block line was achieved successfully.

After ablation therapy, the patient was implanted with a de-
fibrillator with cardiac resynchronized therapy because of a
low ejection fraction and bradycardia due to atrioventricular
block (see Figure 3).

There was no recurrence of AF in this patient 6 months after
the procedure.

3. DISCUSSION
With respect to long-term outcomes following hot balloon
ablation, the AF-free rate has been reported to be 64.7%.[3]

The independent predictor of AF recurrence was heart fail-
ure with preserved ejection fraction (EF).[4, 5] In a previous
study,[4] 92 patients were free from AF (60 paroxysmal, 32
persistent), but cases with severe heart failure and a dilated
left atrium (> 55 mm) were excluded. However, in the present
case, the patient developed decompensated heart failure with
severe LV dysfunction, and hot balloon ablation was effective
for congestive heart failure with a giant left atrium.

4. CONCLUSION
Successful PV isolation can be performed in a patient with
dilated cardiomyopathy using hot balloon ablation.
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