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1. INTRODUCTION 

Atrial Fibrillation (AF) is the most common 

arrhythmia seen in general population
1,2

. It has 
already shown to be an independent predictor 

of stroke and death, contributing to an 

estimated 15/20% of ischemic cerebro-
vascular events annually and almost doubling 

the risk of death compared to people with 

Sinus Rhythm (SR)
3–6

. Although the variable 

and multiple first-line medical treatment, 

antiarrhythmic drugs are either often 
ineffective and they are associated with serious 

adverse effects also. In this context, catheter 

ablation for AF could be a viable alternative 
for restoring SR (Figure 1).  

 

Figure1. A schematic image of AF ablation procedure indications 

Abstract: Catheter ablation could be an optimal therapy for permanent atrial fibrillation.  We investigate the 

best anesthesiological management to improve this procedure. We collected the data of 20 consecutive 

patients undergone to catheter ablation due to permanent/paroxysmal atrial fibrillation with similar clinical 

and pathological history. According to our experience the use of high thoracic epidural anaesthesia (HTEA) 

for endocardial ablation of AF was an optimal, reliable and satisfactory. In expertise anesthesiological team, 

it could be reduce and control immediately the neurological complications and peri-postprocedural pain 

because the patient was awake. Also, in patient with obesity and clinical history of respiratory disease, it 

could help to avoid general anaesthesia and the possible complication of intubation and long mechanical 

ventilatory supports.  
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The ideal candidates are patients suffering from 
recurrent paroxysmal AF without any structural 

heart disease. Ablative strategies have changed 

over time, available data are encouraging 

(success rate about 70% between the 1st and 7th 
year of follow up). However, more than one 

ablation procedure needs to control AF and the 

same area has to be re-ablated frequently.  

Endocardial catheter ablation has two 

therapeutic goals: to remove all potential 
triggers and to stop the altered circuits of 

conduction that could perpetuate AF. It is 

performed with large series of radiofrequency 
pulses in the posterior atrial wall and in the 

antrum of the pulmonary veins, and it requires 

long procedural time in the most of persistent 
and chronic cases

7
. The anesthesiological 

aspects of that procedure have been poorly 

investigated. The anesthesiological goal is to 

provide for sedated, analgesic, amnesic, and 
motionless patient, maintaining stable 

hemodynamic conditions. Besides the patient 

should be cooperative with the operator to limit 
body movements in order to decrease 

difficulties to the operator and procedure 

duration. The anesthesiological choice should 

avoid respiratory depression, nausea, vomiting 
and should consider the control of postoperative 

pain. Our study investigates the feasibility, 

efficacy and safety of high thoracic epidural 
anaesthesia (HTEA) for endocardial ablation of 

AF. 

2. METHODS 

We had considered all symptomatic patients 

with unsuccessful current cardioversion and 

pharmacological treatments both. We enrolled 

20 selected patients with coexisting respiratory 
pathologies and/ or obesity undergoing HTEA 

(Table 1). 

Table1. Baseline characteristics of the patients.  AF: 

atrial fibrillation; COPD: chronic obstructive 

pulmonary disease; LVEF: left ventricular ejection 
fraction 

Variable Value 

General Characteristics: 

 Age  

 Gender 

 

 Body Mass Index 

 

55±9 years old  

M: F= 1.2:1, 

Men 55%, 

Female 45% 

38 ± 5 Kg/m2 

AF history 

 Antiarrhythmic therapy 

 DC cardioversion 

 

100% (n= 20) 

100% (n=20) 

Cardiac pathologies 

 AF alone 

  

25% (n=5) 

 Permanent/ 

       Paroxysmal AF 

 Hypertension 

 Cardiomiopathy 

 Congenital Heart   disease 

 Valvular disease 

1.85:1 

 

40% (n=8) 

15% (n=3) 
5% (n=1) 

15%  (n=3) 

Respiratory pathologies 

 Sleep apnoea syndrome 

 COPD 

 Asthma 

 

60% (n=12) 

15% (n=3) 

25% (n=5) 

Echocardiographic values 

 LVEF 

 

40 ± 5 % 

All patients gave written informed consent for 

the procedure and had been taking warfarin for 

at least six weeks. The last dose was taken six 

days before the ablation procedure and 

enoxaparin (1 mg/Kg twice daily) had 

administered for five days before admission.  A 

Transesophageal Echocardiogram (TEE) was 

performed within 24 hours of the procedure to 

exclude thrombus in left atrium and appendage.  

Once establishing the International Number 

Ratio (INR) was in the range, the epidural 

anaesthesia was performed: medial approach 

and hanging drop method were employed for 

epidural space detection (Tuohy needle 18 G, 

Th 3 Level) and catheter placement. After  that, 

an heparin bolus was given at least 60 minutes 

according to the American Society of Regional 

Anaesthesia (ASRA)
8
. 

During ablation procedure, initial intravenous 

heparin bolus (100 UI/Kg) was administered 

and Activated Clotting Time (ACT) checked at 

10 minutes and every 60 minutes subsequently. 

It was provided a continuous monitoring of heat 

rhythm, beat rate. pulse oximetry, continuous 

carbon dioxide measurements, invasive arterial 

pressure, diuresis and temperature.  

Pain control was assessed by answering patients 

about the level of achieved analgesia and using 

VAS pain score (10-points visual analogue 

scale) with considering a good analgesia the 

score less than 4 (Figure 2).  

 

Figure2. VAS score 
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At the beginning of radiofrequency ablation 
phase, the analgesia was achieved and 

maintained by a solution of 8 ml containing 

ropivacaine (38 mg) and sufentanil (100 mcg) or 

fentanyl (50 mcg).  

The epidural catheter and femoral sheaths were 

removed after INR and PTT controls. 

Ordinarily, the patients were discharged two 
days after and they were reloaded with warfarin 

and continued self enoxaparin administration 

until their INR achieved in therapeutic values.   

3. RESULTS 

The HTEA procedures succeeded in all cases, 

excepted 2 patients.  Hemodynamic conditions 

were kept stable in each patient (medium 
systolic arterial pressure 110±47 mmHg, 

medium diastolic arterial pressure 80± 11 

mmHg), no prolonged hypotension or 
hypertension peaks were observed, pulse 

oximetry didn't record oxygenation desaturation, 

arterial carbon dioxide tension (PaCO2) did not 

show any increase. In many patients, furosemide 
(10-20 mg i.v.) was required to control fluid 

overload during procedures and in 7 patients it 

was needed midazolam bolus (2-4 mg) to 
improve their comfort.  

According to the patients ' interviews, they 
referred good analgesia and mild comfort (VAS 

2.7± 1.3), the patients' motionless was efficient 

and satisfying for the ablation operator.  

The procedure were interrupted because of 
intraoperative complications:  

1. The patient 1 showed a transient ischemic 
attack, with loss of conscience, leaf side 

weakness. The procedure was immediately 

stopped and anesthesiological and medical 

support were supplied to stabilize the 
clinical parameters. The following brain CT 

excluded hemorrhagic stroke. The patient 

had complete regression after 7 days of 
neurological deficits.  

2. The procedure of patient 2 was complicated 
by cardiac tamponade, and he had 

immediately undergone to pericardio 

centesis.   

Both patients was discharged after an 
observational period in the ward and with stable 

neurological or hemodynamic conditions.    

4.  DISCUSSION 

Endocardial ablation of AF has improved the 

quality of life for many patients with untreatable 

supraventricular arrhythmia. In addition, it 
provides a significant improvement in left 

ventricle (LV) performance and quality of life in 

patients with AF and LV low ejection 

fraction
9,10

. The rapid increase of these long 
procedures has asked for a correct and optimal 

anaesthetic management in order to support and 

monitor patients correctly, help operator and 
reduce the duration of the procedure.  

Nowadays, there aren't defined assessments, 
hence we had started this study to spread our 

single centre experience of HTEA and ablation 

catheter procedure (ACP). In specific type of 
ablations, the local anaesthesia and sedation 

could be more satisfactory in the management of 

some type of supraventricular tachyarrhythmia 
in quite, tolerate and still patients. On the other 

hand, some patients are unable to be firm, flat, 

or tolerate the procedure awake, children, 

adolescents, anxious adults, adults with 
congenital heart disease or complex cardiac 

anatomy, patients with respiratory disease 

and/or anticipated long and protracted 
procedures.   

HTEA is largely employed to awake patients 
undergoing cardio-thoracic surgery  and could 

provide an opportunity for patients with primary 
and secondary pulmonary impairments

11–14
. 

Indeed, the scientific literature and the clinical 

experience have already demonstrated the high 
risk of respiratory complications after general 

anaesthesia in patients with obesity, chronic 

obstructive disease, pulmonary fibrosis and so 
on

12–15
.  The use of HTEA in AF ablation 

procedure as our protocol requires expertise of 

anesthesiological team, in particularly to reduce 

the risk Epidural Haematoma (EH) after heparin 
administration

16
. According to data of meta-

analysis of Svircevic et al
17

, the risk of EH is 

about 1:1500 in cardiac surgery. Dajani et al
18

 
documented a risk of 1:7500 every insertion in 

cardiac surgery since the 1999.  

We highlight the HTEA requires normal 

coagulation pattern and the interruption of 
antiaggregation therapy such as clopidogrel and 

ticlopine, and during the procedure the operator 

must wait at least 60 minutes after epidural 
catheter placement to administer heparin.  

The HTEA has many advantages like the 

optimal analgesia without respiratory depression 
(less control of respiratory gas exchanges) and 

the possibility of interaction with awake patient 

to monitor and check intraoperative 

complications immediately as stroke, transient 
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ischemic attack and so on. The main cause of 
neurological complications could be the 

accumulation of char on the tip of the ablation 

electrode: we avoided that by irrigating 

catheters with saline/heparin 2-30 ml/min.  

According to the literature and our experience, 

the other types of anaesthesia for ablation 

catheter procedure could be local anaesthesia for 
supraventricular tachyarrhythmia in order to 

prevent the suppression of the arrhythmia during 

the procedure, but the patient were able to be 
firm and immobile

19
. General anaesthesia (GA) 

was greater for the most of ACPs, but AV nodal 

conduction slowed with propofol and ventricular 

repolarisation was prolonged with isoflurane. 
Moreover, GA had the risks of propofol infusion 

syndrome and metabolic acidosis
20

.  

5. CONCLUSION 

HTEA could be available and reliable anesthetic 

management for high risk patient undergoing to 

endocardial AF ablation. This technique require 

a skilled and dedicated anesthesiological team 
and could help to have wakeful, comfortable 

and cooperative patient with a good intra 

operative pain control. These characteristics 
could improve the procedure in order of quality, 

timing and results. Even if HTEA needs more 

clinical experiences to confirm and define its 
role in AF ablation anesthesia.  

All procedures followed were in accordance 
with the ethical standards of the responsible 

committee on human experimentation 
(institutional and national) and with the Helsinki 

Declaration of 1964 and later revisions.  
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