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AF and Stroke
3 million in US and 4.5 million in the EU have AF1

2/3 of AF population are at high-risk of stroke1

35% of patients with AF will have a stroke in their lifetime2

AF is responsible for 15-20% of ischemic strokes1

AF Incidence increases with age2

0.4% in general population 

0.2% of 25-34 yrs of age

Estimated age-specific AF prevalence 2

1 Fuster et al., ACC/AHA/ESC Practice Guidelines,  Circulation. 2006;114:700-752
2 Wolf PA et al., Atrial fibrillation as an independent risk factor for stroke: the Framingham study. Stroke 1991;22:983–8

2-5% of >60 yrs of age 

20% of > 80 yrs of age 

Relationship of AF and stroke 2



STROKE

The percentage of strokes attributable to atrial fi brillation increase 
steeply from 1.5% at 50–59 years of age to more tha n 20% at 80–89 
years of age.

The LAA has been the site in the left atrium where more than 90% of 
thrombi were detected in patients with non-valvular  atrial 
fibrillation in transoesophageal studies. 

Stroke prevention in patients with atrial fibrillat ion has largely been 
based on the use of anticoagulation with warfarin, which reduces 
the risk of stroke by 60%.



Striking a fine balance

Preventing Stroke, Avoiding Bleeds



2010 2014

NICE
Percutaneous occlusion of 
the LAA in non-valvular AF 

for the prevention of 
thromboembolism

ESC 
Guidelines for the 

management of AF

NICE – National Institute for Health and Clinical Ex cellence
ESC – European Society of Cardiology
GISE – Società Italiana di Cardiologia Invasiva 
AIAC – Associazione Italiana di Aritmologia e Cardist imolazione
EHRA – European Heart Rhythm Association
EAPCI – European Association of Percutaneous Cardiovasc ular Intervention

2012

GISE-AIAC 
Documento di posizione 

sulla chiusura dell’auricola
Work in progress

Guidelines and documents for the management of AF a nd 
percutaneous occlusion of the LAA 

EHRA/EAPCI 
expert consensus 

statement on
catheter-based left atrial 

appendage occlusion

ESC 
Focused Update for the 
management of Atrial 

fibrillation

GISE-AIAC
Documento di posizione 

sulla chiusura dell’auricola



ESC 2012 – Guidelines   





Indicazioni d’uso appropriato

Il Gruppo di Lavoro, sulla base della propria esperienza clinica e dei risultati
della letteratura disponibile, ritiene di raccomandare la chiusura percutanea
dell'auricola sinistra nei pazienti con FA cronica con le seguenti finalità:
- prevenzione primaria di evento ischemico in:

pazienti con indicazione a TAO che presentino tuttavia
controindicazioni assolute a tale terapia;

pazienti con indicazione a TAO che hanno presentato un
episodio di sanguinamento maggiore da causa non
rimovibile durante TAO ben condotta

- prevenzione secondaria di evento ischemico in:
pazienti che hanno presentato un ictus durante TAO in

range terapeutico, dopo workup diagnostico che abbia
escluso la presenza di altre sorgenti emboligene



Il trattamento mediante chiusura percutanea dell’auricola sinistra è indicato se 
coesistono le seguenti condizioni cliniche:

FA cronica persistente o parossistica, da almeno 3 mesi

Alto rischio trombo embolico (CHA2DS2VaSc >=3)

Controindicazioni alla TAO assolute (diatesi emorragica, emorragia cerebralei, 
ulcera peptica attiva, sanguinamento recente 
gastrointestinale/genitourinario/respiratorio, severa insufficienza epatica o 
renale, ipertensione severa, allergia alla TAO, demenza, alcolismo, disturbi 
psichiatrici)



Stroke Risk  Assessment: 
CHA2DS2-VASc score



Risk  Assessment:  Bleeding
HAS-BLED score

Lip, et al., Refining clinical risk stratification for predicting stroke and thromboembolism in AF using a novel risk factor-based approach: the 
Euro Heart Survey on atrial fibrillation. Chest 2010;137:263–272.
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H
A
S
B
L
E
D

Points
awarded

1
1 or 2

1
1
1
1

1 or 2

9 points

Clinical characteristics

Hypertension (systolic blood pressure > 160 mmHg)

Abnormal renal & liver function (1 point each)

Stroke
Bleeding

Labile INRs
Elderly (age >65 yrs)

Drugs or alcohol (1 point each)

Maximum



Surgical Options

New techniques have emerged which have enabled 
this process to be done percutaneously without 
exposing patients to high-risk invasive surgery

Madden carried out the first LAA surgical excision
in humans in 1949

Excision of the LAA

Suture ligation of LAA

Percutaneous Management

Historically



Multiple lobes of the LAA

Thin walled LAA

Clinical Implication
Multiple lobes are commonly seen

and often located in the distal of
the LAA

Handle with care

Avoid direct contact of the LAA wall
with sheath, dilator, and endscrew
of constrained device in a
delivery sheath



Percutaneous DEVICE USED

Disc + lobe
Jellyfish shaped

Ball shaped The LARIAT 
suture 
delivery
system
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Adverse events have been
reported despite the device used

and are related to the procedure…
a standardized tecnique is crucial
in order to decrease the learning

curve effect. 
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Background  
PROTECT AF 4-Year Su periority 
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WATCHMAN (n=463) 
Warfarin (n=244) 

Primary efficacy 
PS=0.96 

CV or unexplained 
death 

P=0.0045 

All-cause death 
P=0.0379 

Superior 
40% lower 

Superior 
60% lower 

Superior 
34% lower 



Cath-lab staff



Procedure Implant Success

Procedural Implant Success



Complications

PERICARDIAL EFFUSION

DEVICE EMBOLIZATION

ISCHAEMIC STROKE

TROMBUS FORMATION



Pericardial  Effusion

Circulation. 2011;123:417-424.

Root Cause Analysis of the Pericardial Effusion in PROTECT AF

Initial transseptal puncture

From adjunctive device to enter the LAA
(such as a guidewire or catheter)

Manipulating delivery system within the LLA

Protruding delivery sheath from the
Transseptal access sheath

Watchman deployment process

No definitive cause identified

Events, n(%)

2/22 (9)

4/22 (18)

3/22 (14)

2/22 (9)

4/22 (18)

7/22 (32)



Procedural Complications (N=90)

Initial  ACP  Italian  Experience



Conclusion

A standardized tecnique is crucial in order to decrease the 
learning curve effect. 

As with all interventional procedures, there is a significant
improvement in the safety of LAA appendage closure with
increased operator experience



GRAZIE 
DELL’ATTENZIONE !


