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Quando è corretto ablare la FA. Indicazioni e tecnica. 
Quando è corretto coinvolgere il cardiochirurgo? 
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Agenda

Background- indicazioni    

• Tecnologie PVI isolation one- shot
• Contact Force 
• PV isolation e’ sufficiente ?
• Coinvolgimento del cardiochirurgo



Meccanismi della FA



Indicazioni



Background e Razionale



SAFETY PROFILE
1. Level of isolation?
2. Fluoroscopy exposure?
3. Anatomical variants?
4. Esophageal collateral damage?
5. Procedural anticoagulation

management?

EFFICACY PROFILE
1. Level of isolation?
2. Linearity of the lesion?
3. Tissue contact?
4. Lesion formation monitoring?



Stability Balance between
deeper lesion

(transmurality) 
and safety

Continuous lesion



Varie sorgenti di	energia:
Caratteristiche della lesione



New Technologies in AF Ablation

Are they more effective for PVI ?
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Tecnologie One-shot PVI
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2006

- Transmural freezing can be created circumferentially

- If Balloon occlusion > deeper lesions (by limiting blood flow 
through the pulmonary vein). 

- Transmural freezing occurred rapidly (Temperature-monitoring
using thermocouples demonstrated)

- With freezing, tissue contact becomes more stable allowing for 

circumferential lesions and reducing the potential for gaps in 
the ablation line.



….	point-by-point	RF energy	and Cryoballoon ablation are 
the two standard ablation systems used for catheter 
ablation of AF today ….

Calkins	H,	Kuck KH, Cappato R, Brugada J, et al.; Heart Rhythm Society Task Force on Catheter and Surgical Ablation of Atrial Fibrillation. Heart Rhythm, 
2012 Apr;9(4):632-696.e21.

2012



J	Cardiovasc Electrophysiol,	2009

P	=	ns

Ablation	success	rate	defined	as	
patients without any documented AF 

after	PV	ablation	procedure

AF episode burden in patients 
with AF recurrence

P	=	ns

Cryo vs	RF



Enhanced Cooling



1.	Medtronic	Inc.	Data	on	File	
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Arctic Front Advance with EvenCoolTM



Arctic	Front	 Arctic	Front	Advance	
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Singol shot 
(LSPV )



Lesion Area 
mm2 

Cryo Conventional

LPV 62.4 39.7
RPV 65.5 31.3



Cryoballoon: acute isolation ?

Dorwarth et al J card inter electrophysiol 2011

83 s



Laser Technology
L.A.S.E.R. “Light Amplification by Stimulated Emission of Radiation” 

- Laser properties and use depends upon:

Monochromatic, Coherent  and High Radiance Light beam

- Very high Radiance: high energy power concentrated in a small area
- Monochromatic and Coherence light: precise measurement devices

- Therapeutic effect depends on
1. wave length: 2. irradiation time: 3. laser power

Light energy transformed in :
a. Mechanic energy
b. Thermal eenrgy
c. Chimical energy



Why Use Light Energy?

• Penetrates tissue and results in volume heating

• Energy is almost completely transferred through balloon and into 
tissue = efficient energy transfer

• Energy is easily and precisely directed in vivo with use of coincident 
visible aiming beams all under direct endoscopic, visual control

• 980 nm diode laser – small and efficient



Lesion Quality in vivo
Transmural, Contiguous, Circumferential Lesions

RSPV

LSPV

Ablation 
Lesions

• Chronic Histology
10 PVs/120 sections

• 100% Circumferential

• 99% Transmural

• Excellent Tissue 
Contact

• Accurate Guidance

Dukkipati SR, d’Avila A, Reddy VY et al.
Circ Arrhythm Electrophysiol. 2010,3:266-73



High Single-Procedure Chronic Success
Superior Clinical Results with Higher Dose

HD	=	High	Dose,	 LD	=	Low	Dose

83%	Long	Term	Patient	Success
AF	Free,	Single	Procedure,	Off	Drugs



• Physician can choose distal vs. 
proximal area for lesion location

• Less reported stenosis than cryo 
balloon because ostial contact can be 
visually selected

• Less reported phrenic nerve injury 
than cryo balloon due to not 
delivering energy distally into RSPV 
based on visual control of energy 
delivery location



42 consecutive pts with paroxysmal AF 

Inclusion criteria: pts with drug refractory paroxysmal AF

All pts underwent follow up with 7-day Holter and clinic
evaluation every 2 months for the first 8 months after CA
procedure.

PVI-Laser Technology (42 pts) 
Centro Cardiologico - Milan

3 to 22 months follow up

Sinus Rhythm

Atrial 
Tachycardia
Atypical A 
Flutter

Success	=	88.4%



AF ablation Technologies: Centro Cardiologico Monzino
Experience 2011-2012 (n= 566)  



Biosense Webster nMarqTM

Catheter Design
Ø Centered helical design
Ø Improved contact and stability
Ø PEBAX Shaft for improved torque-ability

nMARQ™LASSO®





• Too much distal for ablation
• Optimal during FAMOstial

• Precise evaluation for 
segmental targeting

• PV carena ideal 
targetting/avoid 
Esophagus

Segmental

• Ideal for small veins
• Extensive Lesion but 

requires stability
Antral

nMARQ Circular: PV mapping techniques









RSPV baseline



RSPV isolated







All Patients (38 pts)
3-21 months follow up

Sinus Rhythm
AF
Atrial Tachycardia
Atypical A Flutter

111

Success = 92.1%



4/32 Pts (12%)

2/4 limited to blanking 
period

2/4 deemed to undergo 
repeat ablation

1 left atrial flutter (left 
common ostium)

1 Afib



Tecnologie Contact force



Contact: new strategies
More recently, sensors are being incorporated into
catheter systems to measure the force applied between the
catheter tip and tissue.
• EnSite ContactTM System: impedance based catheter

tip-to tissues contact
• Tachticath Endosense CF

• Carto Smart Touch CF

• Robotic Hansen CF system

• ICE-3D electroanatomic mapping integration
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EnSite ContactTM Technology

§ Uses EnSite NavXTM patches 
and EnSite Contact-enable 
catheters to execute 
measurements.

§ ECI is displayed on EnSite 
VelocityTM System screen by a 
Coupling Wave, Meter and 
color coded Beacon.

Meter:

Beacon:

Coupling Wave:



“Contact Sensing Provides a Highly Accurate Means to Titrate Radiofrequency Ablation
Lesion Depth”

DOUGLAS HOLMES, M.D.,
(J Cardiovasc Electrophysiol,Vol. pp. 1-7)

§Intracardiac, lesions with ≥12% reduction in ECI were more likely to be 
transmural

§The ability to detect the tissue’s 
electrical properties (via the ECI 

index) before, during and after the 
ablation, could be a predictor of the 

lesion success.

Potential Lesion detector:§LESION ASSESSMENT



• 3D Joystick
• Software Interface

• Catheter tip replicates the hand 
movements of the physician at the 
instinctive motion controller

• Any	standard	ablation	catheter	can	
be	manipulated	

Robotic Navigation System



Trend of robotic cases performed at CCM since 2010
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after RF pulses was performed. This analysis has allowed
detecting a percentage reduction that could predict the forma-
tion of a stable lesion during a 30-min observation period. The
successful PV isolation results during AF, where atrial elec-
trograms abolition is less predictive, confirmed the importance
of ECI monitoring to achieve an effective RF lesion.

4.1 ECI as marker of effective RF lesion

During ablation procedures, the quality of contact between the
ablating electrode and the endocardium profoundly affects
ablation efficacy [6–9]. The traditional estimate of the angle

and force of catheter tip contact had been subjectively
assessed by the operator using a synthesis of different tech-
niques such as tactile feedback, radiographic appearance,
electrogram amplitude, pacing threshold, electrode tempera-
ture, and impedance, but no direct measures have been avail-
able till recently.

In recent years, new technologies have been developed,
which allow to measure contact force [5]. The Tacticath
catheter (TactiCath®, Endosense, SA) uses proprietary optic
fiber sensor technology within a 3.5-mm open- irrigated tip to
provide real-time contact force measurements on a dedicated
workstation, with a sensitivity of less than 1 g [15]. The

Table 1 Baseline ECI
characteristics All patients

(n=15)
Paroxysmal AF
(n=9)

Persistent AF
(n=6)

SR
(n=6)

AF
(n=9)

P value

LSPV 102±9 104±6 101±10 100±4 104±9 ns

LIPV 98±7 99±7 97±6 96±6 98±7 ns

LCT 92±11 92±11 N/A 92±11 N/A N/A

RSPV 99±10 99±11 99±10 95±8 101±11 ns

RIPV 98±11 96±9 100±12 92±10 101±10 ns

Fig. 2 Trend of ECI features for each of the four veins. Asterisk indicates a statistically significant difference

J Interv Card Electrophysiol (2014) 40:23–31 27

Author's personal copy

The main findings of our work
is both, the evidence, in vivo,
that ECI is a marker of tissue
characteristics and, the
identification of a cut-ff in ECI
decrease able to predict the
formation of a transmural and
stable atrial tissue lesion. Thus,
ECI monitoring during RF
delivery may provide the
clinician with valuable
feedback regarding lesion
depth. This may increase the
efficacy and safety of AF
catheter ablation procedures.



Aim of the Study

In our study we have compared for the first time an
impedance–based system with the robotic navigation
contact system by simultaneously measuring ECI
local impedence and IntelliSense® force affecting
the ablation catheter.



Patients Findings

Sex 12	M	– 3	F

Age 59	± 12	yrs

AF 9	Parox

AF Redo 3	pz.

Dystiroidism 0	pz.

Area	LA 19,8 cm2

LVEF 61,1	%

Study Populations



Results
VP	Isolation:	100%
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LSVP

ECI	PreATC 102.0	± 11.3	

ECI	Post	ATC 72.1	± 6.6

p 0.0003

LIVP

ECI	PreATC 98.7	± 7.1

ECI	Post	ATC 73.1	± 9.4	

p 0.0005

RSVP

ECI	PreATC 99.0	± 10.8	

ECI	Post	ATC 72.1	± 8.6

p 0.0001

RIVP

ECI	PreATC 98.3	± 11.9	

ECI	Post	ATC 72.1	± 7.0	

p 0.0001





Conclusions of the Study

• The main findings of our work is both, the
evidence, in vivo, that ECI is a marker of tissue
characteristics and, the identification of a cut-off
in ECI decrease might predict the formation of a
transmural and stable atrial tissue lesion.

• Thus, ECI monitoring during RF delivery may
provide the clinician with valuable feedback
regarding lesion depth. This may increase the
efficacy and safety of AF catheter ablation
procedures.
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Features:

Force map

Features:

Possibility to 
create homogenous 
maps

THERMOCOOL® SMARTTOUCH™ Catheter Design

3	sensors	receive	transmitter	coil’s	location	
signal	proportional	to	the	micro-movements	of	
the	spring.		This	movement	is	proportional	to	

the	force	exerted	on	the	spring



Demonstrated the short- and long-term effects of 
contact force–guided ablation on the acute 
prevalence of adenosine-provoked dormant 
conduction as well as the longer-term procedural 
efficacy

Contact force–guided ablation not only 
decreased the prevalence of dormant 
conduction provoked by adenosine but also 
demonstrated superior clinical outcomes at 1 
year compared to standard noncontact force–
guided ablation.

Optimal tissue contact force facilitates the 
delivery of an ideal radiofrequency ablation 
lesion at the first attempt

Pulmonary vein isolation using “contact force” ablation: The effect on dormant conduction and long-
term freedom from recurrent atrial fibrillation—A prospective study

Jason G. Andrade, MD, George Monir, MD, Scott J. Pollak, MD, Paul Khairy, MD, PhD, Marc Dubuc, MD, FHRS, Denis Roy, MD, FHRS, 
Mario Talajic, MD, FHRS, Marc Deyell, MD, MSc, Léna Rivard, MD, Bernard Thibault, MD, FHRS, Peter G. Guerra, MD, Stanley Nattel, 

MD, Laurent Macle, MD

Heart Rhythm Volume 11, Issue 11, Pages 1919-1924 (November 2014)  DOI: 10.1016/j.hrthm.2014.07.033



In comparing CF and CC groups, a significantly
lower recurrence rate was noted with CF (35.1% versus 45.5%,

OR 0.62 [95% CI 0.45–0.86], P=0.004)



• A	prospective,	multicenter,	nonrandomized
• 160	patients	underwent	RF	catheter	ablation
• CF	ranged	from	3-10g	to	25-60g	and	67%	of	

cases	used	a	range	of	5-40g
• The	overall	success	 rate	is	higher	(74%)	than	

previously	 reported	with	traditional	non-
contact	force	sensing	 ThermoCool®	 Catheter	
(66%).

Efficacia	a	12	mesi	con	ST



Valutazione del Substrato: analisi mediante CONFIDENSE

FA parox: Mappa substrato post-ablazione e valutazione della 
lesione tramite Visitag 



Stabilità e consistenza durante ablazione

• A	prospective,	single-center,	nonrandomized
• 84	patients	underwent	RF	catheter	ablation
• Group	A	(42)	Visitag-guided;	Group	B	(42)	non	

Visitag-guided
• The	overall	success	 rate	is	higher	(90%)	for	

Group	A	than	Group	B	(76%).

Correlation between linear gap and conduction recovery. A: A contiguous line of ablation in a patient who underwent circumferential pulmonary
vein isolation as annotated by the standard method. B and C: A linear gap in the right posterior carina (R3, yellow star) as noted by the lack of catheter 
stability and inadequate impedance decrease, respectively. D: Following the initial successful isolation, acute pulmonary vein reconnection occurred at this 
site. A single  ablation lesion (pink tag) resulted in the re-isolation of the vein.



superior

antero-
inferior

antero-
superior

carina / inferior

postero-
inferior

postero-
superior

Assessment of catheter CF on 
different PVs segment

Aim	of	this	study	was	to	investigate	the	effect	of	RNS	on	CF	using	information	
provided	by	ThermoCoolSmartTouch ablation	catheter	and	to	assess	if	CF	values	are	

increased	when	compared	to	manual	approach.	We	sought	also	to	determine	if	
increased	CF	values	could	affect	clinical	follow-up.	

Pts randomized 1:1	in	2	groups

• Hansen	+	SmartTouch (40	pts)

• Manual	+	SmartTouch (40	pts)



Personal data [under review]

Contact	force	on
Left	Pulmonary	veins

Contact	force	on	
Right	Pulmonary	veins

Hansen
(n=40)

manual
(n=40)

p Hansen
(n=40)

manual
(n=40)

p

Superior 26
(14-31)

18
(11-21)

0.004 26
(13-30)

18
(9-21)

0.002

Antero-superior 26
(14-32)

12
(9-14)

<0.001 23
(12-28)

10
(7-15)

<0.001

Postero-superior 23
(13-29)

15
(7-25)

0.001 24
(10-30)

13
(7-21)

<0.001

Carina 25
(12-28)

10
(7-15)

<0.001 26
(10-30)

12
(8-18)

<0.001

Antero-inferior 24
(16-28)

10
(8-13)

0.001 24
(11-28)

11
(8-17)

<0.001

Postero-inferior 23
(17-29)

11
(7-15)

0.02 23
(12-30)

10
(8-15)

<0.001

Inferior 21
(14-30)

10
(6-12)

<0.001 25
(11-28)

11
(8-14)

<0.001

Results: Contacgt Force data



In this randomized study, concerning a mixed population of paroxysmal and 
persistent AF patients, we demonstrated that the use of ThermoCool SmartTouch 
ablation catheter with the RNS is associated with increased contact between the 

ablation catheter and myocardial tissue and to a lower AF recurrence rate at 
clinical follow-up. Personal data [under review]

Results: Fredoom from AF recurrence



FUTURE	STEP:	ABLATION	INDEX

1. Formula pesata sviluppata da Nakagawa basata sulla
biofisica della formazione della lesione.

2. I parametri nella formula opportunamente pesati sono:
Forza, Tempo, Potenza

3. Formula basata su analisi retrospettiva sulla proforndità di
lesione

4. Integrato con il CARTO3® e i VISITAG™



• Parameter to estimate lesion growth in real-time combining CF,
ablation duration and RF current (power) information.

• Models both electrical resistive and conductive thermal heating over

time.

Force	Time	Integral (FTI)	and	Lesion Index	(LSITM)
TactiCath integrated in	

NavX



TactiCath è la prima ed unica tecnologia a fornire linee guida
sui valori della forza di contatto per ottimizzare la qualità della
lesione

TOCCATA
EFFICAS	I

Neuzil et al. Electrical reconnection after pulmonary vein isolation is contingent on contact force during initial treatment: results from the 
EFFICAS I study. Circ Arrhythm Electrophysiol. 2013 Apr;6(2):327-33.

con range [10g, 30g]

per ogni punto d’ablazione

per ogni punto d’ablazione

Trasmuralità va raggiunta in one 
shot

Contact Force Guidelines
applicate nello studio EFFICAS II

67



Lesion Index (LSI)

I dati di EFFICAS I suggeriscono di raggiungere un valore minimo di
LSI, anche se già ottenuto l’isolamento elettrico

5

6
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Animal Lab	CCFM
Rivolta	d’Adda	



Atrio	dx:LSI



PVI e’ sufficiente?









Basal ECG



Box lesion



Atrial Tachycardia



LAPW ablation



Atrial Fibrillation Interruption



Proven isolation of the pulmonary vein antrum with or
without left atrial posterior wall isolation in patients
with persistent atrial fibrillation
Rong Bai, MD, FHRS, FESC,*† Luigi Di Biase, MD, PhD, FHRS, FACC,*‡§‖

Prasant Mohanty, MBBS, MPH,* Chintan Trivedi, MD,* Antonio Dello Russo, MD,¶

Sakis Themistoclakis, MD,# Michela Casella, MD,¶ Pietro Santarelli, MD,**

Gaetano Fassini, MD,¶ Pasquale Santangeli, MD,* Sanghamitra Mohanty, MD, FHRS,*

Antonio Rossillo, MD,# Gemma Pelargonio, MD,** Rodney Horton, MD,* Javier Sanchez, MD,*

Joseph Gallinghouse, MD,* J. David Burkhardt, MD, FHRS,* Chang-Sheng Ma, MD, FHRS,†

Claudio Tondo, MD,¶ Andrea Natale, MD, FHRS, FACC, FESC*§††‡‡

From the *Texas Cardiac Arrhythmia Institute at St. David’s Medical Center, Austin, Texas, †Department of
Cardiology, Beijing Anzhen Hospital, Capital Medical University, Beijing, China, ‡Albert Einstein College of
Medicine, Montefiore Hospital, New York, New York, §Department of Biomedical Engineering, University of
Texas, Austin, Texas, ‖Department of Cardiology, University of Foggia, Foggia, Italy, ¶Cardiac Arrhythmia
Research Centre, Centro Cardiologico Monzino IRCCS, Milan, Italy, #Ospedale dell’Angelo, Mestre Venice,
Italy, **University of Sacred Heart, Rome, Italy, ††California Pacific Medical Center, San Francisco,
California, and ‡‡Dell Medical School, Austin, Texas.

BACKGROUND It is unclear whether isolation of the left atrial posterior
wall (LAPW) offers additional benefits over pulmonary vein antrum isolation
(PVAI) alone in patients with persistent atrial fibrillation (AF).

OBJECTIVE We sought to determine the impact of PVAI and LAPW isolation
(PVAIþLAPW) versus PVAI alone on the outcome of ablation of persistent AF.

METHODS During the first procedure, PVAI was performed in 20 patients
(group 1), whereas in 32 patients (group 2), PVAI was extended to the left
atrial (LA) septum and coronary sinus (CS), and isolation of the LAPW was
targeted (ePVAIþLAPW). Isolation of the superior vena cava was achieved in
both groups. All patients, regardless of arrhythmia recurrence, underwent a
second procedure 3 months after the first procedure. In patients with
reconnection of pulmonary veins or LAPW, reisolation was performed, and a
third procedure was performed 3 months later to verify isolation. Patients
entered follow-up only after PVAI (group 1) or PVAIþLAPW (group 2)
isolation was proven.

RESULTS At the 1-, 2-, and 3-year follow-up examinations, the rates of
freedom from atrial tachyarrhythmia without use of an antiarrhythmic drug were
20%, 15%, and 10% in group 1 and 65%, 50%, and 40% in group 2, respectively
(log-rank P o .001). The median recurrence-free survival time was 8.5 months
(interquartile range 6.5–11.0) in group 1 and 28.0 months (interquartile range
8.5–32.0) in group 2.

CONCLUSION Proven isolation of the LAPW provides additional benefits
over PVAI alone in the treatment of persistent AF and improves procedural
outcome at follow-up. However, the ablation strategy of ePVAIþLAPW is
still associated with a significant high incidence of very late recurrence of
atrial tachyarrhythmia.

CLINICAL TRIAL REGISTRATION “Outcome of Atrial Fibrillation Abla-
tion After Permanent Pulmonary Vein Antrum Isolation With or Without
Proven Left Atrial Posterior Wall Isolation” (LIBERATION). ClinicalTrials.gov
Identifier: NCT01660100.

KEYWORDS Atrial fibrillation; Catheter ablation; Pulmonary vein antrum
isolation; Left atrial posterior wall

ABBREVIATIONS AAD¼ antiarrhythmic drug; AF¼ atrial fibrillation; AFL
¼ atrial flutter; AT ¼ atrial tachycardia; CS ¼ coronary sinus; ECG ¼
electrocardiogram; ePVAI¼ extended pulmonary vein antrum isolation; ICE
¼ intracardiac echocardiography; IQR ¼ interquartile ratio; LA ¼ left
atrium; LAPW ¼ left atrial posterior wall; OAT ¼ organized atrial
tachyarrhythmia; PV ¼ pulmonary vein; PVAI ¼ pulmonary vein antrum
isolation; SVC ¼ superior vena cava

(Heart Rhythm 2015;0:1–9) I 2015 Heart Rhythm Society. All rights
reserved.

Clinical Trial registration: Outcome of Atrial Fibrillation Ablation After
Permanent Pulmonary Vein Antrum Isolation With or Without Proven Left
Atrial Posterior Wall Isolation” (LIBERATION Trial) ClinicalTrials.gov Identi-
fier: NCT01660100. Dr. Bai was supported by the National Natural Science
Foundation of China (NSFC-81370290) and the Program of Beijing High-
caliber Talent from Overseas (BHTO201410007). Dr. Di Biase is a consultant
for Biosense Webster, St Jude Medical, and Stereotaxis and reports having
received speaker honoraria or travel fees from Biotronik, AtriCure, Medtronic,

Biotronik, Boston Scientific, and Epi EP. Dr. Natale reports having received
speaker honoraria from Boston Scientific, Biosense Webster, Medtronic, and St.
Jude. All other authors have reported that they have no conflicts to disclose.
Preliminary results of this study were presented as an abstract by Dr. Bai at the
33rd Annual Scientific Sessions of the Heart Rhythm Society, May 9–12, 2012,
Boston, MA.Reprint requests and correspondence:Dr. Andrea Natale, Texas
Cardiac Arrhythmia Institute at St. David’s Medical Center, 3000 N. I-35, Suite
720 Austin, TX 78705. E-mail address: dr.natale@gmail.com.

1547-5271/$-see front matter B 2015 Heart Rhythm Society. All rights reserved. http://dx.doi.org/10.1016/j.hrthm.2015.08.019





Coinvolgimento del cardiochirurgo





ATC FA redo: mappaggio di substrato Confidense

Omogeneizzazzione parete posteriore con Hansen Sensei + CF e 
Visitag



Interruzione Flutter atriale atipico







35.3 % @ 1 y.

28 % @ 2 ys.
16.8 % @ 5 ys.

Single Procedure Outcome (off drugs)



Multiple Procedure Outcome

Circ Arr. E. 2015

64 % @ 5 ys.

74 % @ 5 ys.



Hybrid treatment of  AF by surgical PV isolation 
+ trans-catheter ablation

ü Limited success of isolated catheter-based ablations (20-55%)

ü In most cases need for redo PV isolation

üKey role of wide, permanent PV antral ablation and posterior wall isolation

ü Importance of early gaps identification and treatment

ü Combined procedures feasible in accetable time



2005



Goal(s) OF THE SURGICAL 
LESION
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TRANSMURALITY

Mini-invasive technique
Right monolateral approach 

Thoracoscopy

Mono/bipolar ablation
Stable temperature 70°C 

«Suction» Mechanism



Mappaggio dopo ablazione chirurgica 

Torace chiuso Torace aperto



Conclusioni 

• PV isolation e’sicuramento il corner stone nella
ATC FA parossistica
• Le tecnologie One–shot sono una strategia
sicuramente percorribile per questa ablazione.
• Una strategia piu’massiva e’sicuramente utile
nella cura delle Redo e della FA persistente.
•Le tecnologie a contatto favoriscono l’efficacia
dell’ATC.
• Il ricorso ad una strategia ibrida e utile nei
pazienti con failure con atri molto dilatati.


