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OSA & AF 

There is a strong association between atrial fibrillation (AF) and 

obstructive sleep apnea (OSA), and it is estimated that 50% of 

patients with AF also have OSA 
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Abstract

Purpose The relationship between atrial fibrillation (AF) re-

currence after pulmonary vein isolation (PVI) and sleep-

disordered breathing (SDB) evaluated using type-3 portable

monitoring (PM) is still unknown. We investigated high-risk

patientswith AF recurrenceafter initial PVI using theapnea–

hypopnea index (AHI) measured by type-3 PM.

Methods One hundred twenty-four (85 males; age 62± 10

years) AF patients undergoing initial PVI were enrolled: 83,

paroxysmal AF; 41, persistent AF. At baseline, all patients

were subjected to in-hospi tal unattended overnight

polygraphy using type-3 PM for SDB.

Results During 13± 7 months following initial PVI, 47 pa-

tients (38 %) experienced AF recurrence. AHI and left atrial

volume index (LAVI) were significantly greater in patients

with than in those without AF recurrence (AHI P= 0.011;

LAVI P< 0.001). LAVI was an independent predictor of AF

recurrence following initial PVI in patients with both parox-

ysmal AF and persistent AF (paroxysmal AF P= 0.008; per-

sistent AF P= 0.002). However, AHI was an independent

predictor of AF recurrence following initial PVI in patients

with paroxysmal AF (P= 0.034) but not in those with persis-

tent AF. Theoptimal cutoff valuewasdefined asAHI = 14.1.

AF recurrence following PVI is three timeshigher in patients

with AHI ≥14.1 than in patients with AHI < 14.1.

Conclusions AHI measured using type-3 PM is a useful pre-

dictor of outcome following initial PVI in patients with par-

oxysmal AF.

Keywords Atrial fibrillation . Apnea–hypopneaindex .

Catheter ablation . Sleep-disorderedbreathing . Portable

monitor . Pulmonary vein isolation

1 Introduction

Sleep-disordered breathing (SDB), most commonly present-

ingasobstructivesleepapnea(OSA), hasbeendocumentedas

a comorbidity with potential interaction and impact on pro-

gression and outcome of patients with cardiovascular disease

[1]. Theawarenessof thepotential relationship between atrial

fibri l lation (AF) and SDB has been increasing [2, 3].

Pulmonary vein isolation (PVI) has been established for

treating AF; however, AF recurrence is becoming an impor-

tant limitation in the treatment of AF following successful

catheter ablation in patients with SDB [4–6]. Therefore, de-

tecting thecoexistenceof SDB in patientsundergoingcatheter

ablation for AF is important. Overnight ful l -channel

polysomnography is the gold standard diagnostic investiga-

tion of SDB; however, this procedure is complicated, time-

consuming, expensive, and not readily available in most hos-

pitals. It is widely accepted that portable monitors (PMs) for

SDB, without the recording of neurophysiological variables,

isalesscostly and simplealternativeto overnight full-channel

polysomnography for SDB [7]. Recently, PM equipment in-

cludingat least four channels(airflow, respiratory movements,

oxyhemoglobin saturation, and heart rate) is classified as a

type-3 PM [8] and has been used as an alternative diagnostic

test for OSA in high-risk patients with OSA [9, 10]. The
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Basic concept 

The coexistence of AF and OSA can be partially attributed to a 

common risk factor profile:  

 

 advanced age 

 hypertension, 

 obesity 

 diabetes 

 structural heart disease 

Cardiac electrical and 

structural remodeling 



Atrial remodeling 





Progressive disease 



OSA promotes AF via electrical and 

structural atrial remodeling 



OSA           atrial fibrosis 

 intra-atrial conduction delay 

 reduced atrial voltage 

presence of complex atrial electrograms 

electrical silence 

Heart Rhythm 2012;9:321–7 

Atrial remodeling in obstructive sleep apnea: 

 implications for atrial fibrillation  
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Atrial Fibrillation in Patients with Obstructive 
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OSA promotes AF via electrical and 

structural atrial remodeling 

RF 

RF 

RF 

CPAP 
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Main findings: 

(1) the incidence of OSA in patients undergoing PVAI in this series 

was higher than that found in the general population.  

(2) OSA was independently associated with PVAI failure.  

(3) All patients treated with CPAP had higher PVAI success rates 

than patients not on CPAP. 

(4) Patients on CPAP had lower baseline CRP levels. 

(5) Patients with OSA did not have more complications.  

(6) Patients with OSA had more non-PV triggers.  

(7) Non-PV triggers, coronary artery disease, and AF type were 

predictors of procedural failure.  

(8) Patients not treated with CPAP and who had non-PV triggers 

were more likely to fail the procedure.  



Sedation protocol 

 Light sedation 

 Deep sedation 

 General anesthesia 

Recovery of PV conduction is a likely cause of recurrent AF following 

acutely successful PVI. Ablation catheter instability is one of the main 

reason of PV reconnection (beating heart and heart moviment due to 

breating). 

Strategies to improve RF- mediated 

lesion delivery are: 

1. CF sensor 

2. Steerable sheat 

3. Sedation  
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After 2 RF procedure with nonPV foci ablation with CF sensor and CPAP 

The relationship between obstructive sleep apnea
and recurrence of atrial fibrillation after pulmonary vein isolation using
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Abstract

Purpose Our aim wasto elucidatetherelationship between obstructivesleep apnea(OSA) and atrial fibrillation (AF) recurrence

after repeated pulmonary vein isolation (PVI).

Methods We conducted a non-randomized observational study, with the data prospectively collected. One hundred patients

(paroxysmal AF, n= 89) underwent PVI using a contact force–sensing catheter. All patients underwent an electrophysiological

study and additional ablation for left atrium-pulmonary vein (PV) reconnection and non-PV foci, 6 months after the first

treatment session, regardless of AF recurrence. Those with an apnea-hypopnea index ≥ 15 were diagnosed with OSA.

Continuous positive air pressure (CPAP) therapy was initiated after the second treatment session, based on results of a sleep

study. For analysis, patients were classified into the non-OSA (n= 66), treated OSA (OSA patients undergoing CPAP; n= 11),

and untreated OSA (n= 23) groups, and between-group differencesevaluated.

Results After thefirst session, AFrecurrencewasobserved in18.2%(12/66) and14.7%(5/34) of patientswithout andwithOSA,

respectively (P = 0.678). After thesecond procedure, the rateof AF recurrencewas12.1% (8/66) in thenon-OSA group, 9.1%

(1/11) in the treated OSA group, and 8.7% (2/23) in the untreated OSA group (log-rank P= 0.944).

Conclusions Therateof AFrecurrencemight not begreater inpatientswithuntreated OSA thanin thosewithout OSA andthosewith

treated OSA after repeated PVI, using acontact force–sensing catheter, for patientswith paroxysmal or short-term persistent AF.

Keywords Atrial fibrillation . Pulmonary vein isolation . Obstructive sleep apnea . Continuous positive air pressure . Contact

force–sensingcatheter

1 Introduction

Obstructive sleep apnea (OSA) has a high association with

cardiovascular diseases [1]. Gami et al. reported that OSA in-

creased the incidence of atrial fibrillation (AF) and that the

severity of OSA predicted the risk of AF [2]. Pulmonary vein

isolation (PVI) is a standard treatment for patients with AF.

However, previous studies have indicated that patients with

OSA had a high recurrence rate of AF after PVI [3–7]. The

use of continuous positive airway pressure (CPAP) has been

shown to improve AF-free periods among patients with OSA

[4–8]. In these studies, PVI was performed with a non-contact

force–sensing catheter (non-CF-C). Moreover, the mechanism

underlying AF improvement after PVI was not explored.

Electrical reconnection between the PV and the left atrium

(LA) isbelieved to betheprincipal mechanismunderlyingAF

recurrence after PVI [9]. Accordingly, multiple sessions of

PVI could improve the outcomes for AF ablation [9, 10].

Moreover, CF-C issuperior tonon-CF-Cfor providinggreater

durability of PVI [11]. Considering that repeated PVI per-

formed using CF-C improves the durability of PVI and re-

duces AF recurrence after PVI, we hypothesized that this

treatment strategy could lower theincidenceof AF recurrence

among patients with OSA after PVI. Accordingly, our aim in
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Continuously administered intravenous 

isoproterenol (4 μg/min), plus 40 mg of 

adenosine triphosphate (ATP) to exclude 

reconnection or ATP- provoked dormant 

conduction between the PVs and LA. 
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Conclusions 

OSA is frequent in AF patients 

OSA reduce the efficacy of PVI 

Non PV foci are more frequent in OSA 

patients 

CPAP and Life style change reduce AF 

recurrences after PVI 



Vicenza Protocol OSAS-PVI 

General anesthesia 

PVI + posterior wall isolation 

 Isoproterenol challenge (20mcg/min) 

CPAP and Life style change during 

follow up 




