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A B S T R AC T

Surgical treatment of atrial fibrillation recently gained
new popularity since the introduction of different energy
sources and the development of minimally invasive tech-
niques as an alternative to the original “cut-and-sew” tech-
nique. However, closed-chest ablation procedures are not
feasible in presence of pericardial or pleural adhesions. To
our knowledge, this is the first report of surgical treatment of
atrial fibrillation in a conscious patient by means of a high
epidural anesthesia. Since evidence of fibrothorax was found,
a conscious patient suffering from lone atrial fibrillation
underwent a beating-heart pulmonary veins isolation with a
microwave device through a standard sternotomic approach.
At 6 months follow-up, the patient is in stable sinus rhythm,
without any palpitation nor electrocardiographic evidence
(Holter monitoring) of recurrent atrial fibrillation.

I N T R O D U C T I O N

Since its introduction in 1989 by Cox and colleagues [Cox
1989], surgical treatment of atrial fibrillation experienced a
new dawn during the past few years, thanks mainly to the
introduction of various energy sources and lesion sets that
simplified the complex original “maze” technique. Further
technical development allowed a minimally invasive closed-
chest approach in patients suffering from lone atrial fibrilla-
tion [Argenziano 2003, Bisleri 2005, Saltman 2003].

Recently, an innovative anesthesiological approach has
been introduced in cardiac surgery [Aybek 2003, Karagoz
2003]: by means of high-thoracic epidural analgesia alone, a
cardiac operation can be performed on the conscious patient,
without general anesthesia and endotracheal intubation. Our

aim was, therefore, to assess the feasibility of a beating-heart
epicardial pulmonary veins isolation under epidural anesthe-
sia in a patient with lone atrial fibrillation and fibrothorax, in
whom a closed-chest surgical approach was not feasible.

C A S E  R E PO RT

A 78-year-old male patient had been on permanent atrial
fibrillation for almost ten years despite antiarrhythmic ther-
apy with propafenone. At the age of 30, the patient under-
went a procedure of therapeutical pneumothorax due to
tuberculosis. The patient had been smoking for the past 40
years (more than 10 cigarettes/day). Once admitted in our
division, the patient underwent routine preoperative assess-
ments: the functional respiratory test revealed a moderate
impairment of the lung function, due to the presence of
obstructive disease at the level of the small airways. A multi-
slice CT scan of the thorax depicted the presence of retrac-
tions of the right emithorax with evidence of fibrothorax and
calcific plaques on the anterior and posterior thoracic wall, a
common ostium for the right pulmonary veins, two separate
ostia for the left pulmonary veins and a left atrial appendage
free of thrombi. The transthoracic echo evidenced a moder-
ately enlarged left atrium (antero-posterior diameter= 50
mm) with a normal left ventricular ejection fraction (>55%).

Since closed-chest surgical treatment of atrial fibrillation
was not recommended due to the presence of pleural adhe-
sions, the patient was considered eligible for a beating-heart
epicardial ablation of the pulmonary veins with epidural anes-
thesia and spontaneous ventilation. After a catheter was
inserted at the level of T1–T2 and advanced into the epidural
space, a bolus of 2% lidocaine (3 mL), 0.475% naropine (14
mL) plus sufentanil (25 µg) was administered. Following
median sternotomy and pericardial opening, a careful dissec-
tion between the right superior pulmonary vein and the supe-
rior vena cava was carried out first; then, the pericardial
reflection between the right inferior pulmonary vein and the
inferior vena cava was opened. The Flex 10 microwave abla-
tion probe (Figure 1) (Guidant, Fresno, CA, USA) was posi-
tioned in a standard loop fashion around the four pulmonary
veins in order to obtain a “box” lesion set (Figure 2), as previ-
ously described [Bisleri 2005]. The correct positioning of the
Flex 10 was carefully assessed, especially with respect to its
orientation (by visualizing the black markers of the probe)
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and its position behind the left atrial appendage, in order to
avoid any damage to the circumflex artery.

The ablation was carried out using a microwave power at
65 watts and performing segmental ablations of 90 seconds
each. The left atrial appendage was not excluded.

The patient was conscious and spontaneously breathing
throughout the duration of the procedure and went back
directly to the ward, without any postoperative stay in the
intensive care unit. Postoperative analgesia was maintained by
continuous infusion of 0.2% naropine (50 mL) and sufentanil
(50 µg) at 3 mL/h . In the early postoperative period, the
patients first received intravenous amiodarone (900 mg on
the 1st , 600 mg on the 2nd, 300 mg on the 3rd postoperative
day, respectively), followed by an oral intake of amiodarone of
400 mg q.d. for 1 week and then tapered to 200 mg q.d.

The postoperative course was uneventful: the patient was
mobilized the day after the procedure and the chest drainage
was removed on the same day. The patient was discharged
home on postoperative day 5 with oral intake of amiodarone
and warfarin.

At 6 months follow-up, the patient was in stable sinus
rhythm, without any palpitation or electrocardiographic evi-
dence (Holter monitoring) of recurrent atrial fibrillation:
amiodarone administration was, therefore, withdrawn and
since no evidence of recurrences was observed, warfarin was
also withdrawn at 9 months follow-up.

D I S C U S S I O N

Despite the tremendous efficacy of the Cox “Maze” proce-
dure [Cox 1989], its diffusion has been mainly hampered by
the technical complexity and the surgical invasiveness, mak-
ing this operation unlikely to be adopted by the majority of
cardiac surgeons. The introduction of innovative energy
sources significantly expanded the application of the modified
Maze operation even thoracoscopically [Argenziano 2003,
Saltman 2003]. However, the latter technical advance

requires the absence of pleural adhesions or plaques. Since
our patient was suffering from lone atrial fibrillation in pres-
ence of fibrothorax and impaired lung function, a thoraco-
scopic epicardial ablation was not feasible and we therefore
planned to perform a beating-heart ablation procedure on the
awake patient through a standard sternotomy. While sponta-
neously breathing, the patients’ pulmonary function
remained unpaired and the maintenance of the epidural
catheter during the first 24 postoperative hours allowed an
adequate pain control in the early recovery phase.

Despite the patient being on permanent atrial fibrillation,
we used a simple left-sided lesion set. In fact, an increasing
evidence demonstrates that not all the lesions of original
Maze procedure may be necessary for the successful treat-
ment of atrial fibrillation, even if permanent [Cox 2003]. Dif-
ferent surgical experiences suggest that a strategy, mainly
focused on the isolation of the pulmonary veins, either surgi-
cal [Kalil 2002] or ablative [Knaut 2004, Maessen 2002, Todd
2003] is effective in restoring the sinus rhythm in the major-
ity of patients. A similar success rate has been reported by
several electrophysiological experiences [Kottakamp 2004,
Pappone 2000], mainly targeting the pulmonary veins isola-
tion plus a few additional lines (as the connection between
the right and left pulmonary veins and lesion to the mitral
annulus).

Additionally, Lammers and colleagues experimentally
demonstrated that the right atrium per se is more likely to be
unable to sustain atrial fibrillation unless a considerable
enlargement occurs [Lammers 1990]. Therefore, the essential
left atrial lesions could be reduced only to the pulmonary
veins encircling the lesion and the one across the mitral isth-
mus, which could not be performed in an epicardial approach
with a microwave energy source as in the present case.

Finally, despite removal of the LAA being commonly
advocated in the original Maze procedure, it may result in
undesirable physiological sequelae (as reduced atrial compli-
ance and capacity for atrial natriuretic factor secretion in
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Figure 1. The Flex 10 Microwave Ablation Probe is shown: the probe
has an unilateral energy delivery opposite to the black markers. The
position of the microwave antenna into the flexible sheath is regulated
through the sliding ring in the handle.

Figure 2. The “box lesion” set around the four pulmonary veins is
depicted.
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response to pressure and volume overload) [Al-Saady 1999,
Stollberger 2003]. Moreover, a growing evidence from elec-
trophysiological clinical experiences is the incidence of
thromboembolic events that can be neglected despite the
LAA not being excluded [Pappone 2003, Wong 2004]. As a
consequence, we adopted a policy of LAA exclusion only in
selected cases at higher risk, as in the presence of previous
history of cerebrovascular accidents, severe left atrial enlarge-
ment, left ventricular dysfunction, coagulative disorders, and
high levels of hematocrit.

Despite a wider experience being required for its valida-
tion, we believe that beating-heart epicardial pulmonary
veins isolation on the awake patient can be safely performed
whenever a closed-chest approach for surgical treatment of
lone atrial fibrillation is not feasible due to the presence of
pleural or pericardial adhesions. This technique may repre-
sent a tremendous advancement in the field of arrhythmia
surgery by offering an innovative less invasive approach,
both on the surgical and the anesthesiological side.
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