
New Advances in mapping and 
ablation of Atrial Fibrillation

Arash Arya, M.D.



Disclosures: NONE

Presentation available for download at:
www.arasharya.com



Overview:

(1) Introduction

(2) New Studies

(3) New Mapping Techniques 

(4) New Energy Sources



Deep Learning and Artificial Intelligence



Moving From Big Data to Deep Learning

Nature Medicine | VOL 25 | JANUARY 2019 | 65–69 | www.nature.com/naturemedicine

91,232 single-lead ECGs from 53,549 patients who used
a single-lead ambulatory ECG monitoring device.

ECG data were recorded by the Zio monitor, which is a
Food and Drug Administration (FDA)-cleared, single-lead,
patch-based ambulatory ECG monitor that continuously
records data from a single vector (modified Lead II) at
200 Hz.

The mean and median wear time of the Zio monitor in
our dataset was 10.6 and 13.0 days, respectively.



JAMA Cardiol. doi:10.1001/jamacardio.2018.0136

To develop and validate a deep neural network 
to detect AF using smartwatch data.



Nature Medicine | VOL 25 | 70 JANUARY 2019 | 70–74 | www.nature.com/naturemedicine

Using paired 12-lead ECG and echocardiogram data,
including the LVEF, from 44,959 patients at the
Mayo Clinic, we trained a convolutional neural
network to identify patients with ventricular
dysfunction, defined as ejection fraction ≤ 35%,
using the ECG data alone.

When tested on an independent set of 52,870
patients, the network model yielded values for the
area under the curve, sensitivity, specificity, and
accuracy of 0.93, 86.3%, 85.7%, and 85.7%,
respectively.

In patients without ventricular dysfunction, those with a
positive AI screen were at 4 times the risk (hazard ratio, 4.1;
95% confidence interval, 3.3 to 5.0) of developing future
ventricular dysfunction compared with those with a negative
screen.

Moving From Big Data to Deep Learning



New Studies



When restricted to RCTs, CF guidance neither improved freedom
from AF (RR 1.03; 95% CI 0.95-1.11), independent of AF type, nor did it
reduce procedural, fluoroscopy, or ablation duration. Contact force
guidance did not reduce the incidence of major peri-procedural
complications (RR 0.89; 95% CI 0.64–1.24).

Europace. 2019 Feb 1;21(2):239-249.



Value Based Healthcare
Value-based healthcare is a healthcare delivery model in which providers, including hospitals and
physicians, are paid based on patient health outcomes. Under value-based care agreements,
providers are rewarded for helping patients improve their health, reduce the effects and incidence
of chronic disease, and live healthier lives in an evidence-based way. The “value” in value-based
healthcare is derived from measuring health outcomes against the cost of delivering the outcomes.

NEJM Catalyst eBook: Unlocking the Opportunities for Health Care Delivery Transformation



Europace. 2019 Mar 1;21(3):440-444.

Equipment involved is portable CRYO 
console and basic EP system.



A total cohort of 1435 consecutive patients were studied.
Major US events during the US protocol post-procedure
were seen in 3.8% (10/265) vs. 0.3% (1/300) of patients in
US-/+ vs. US+/+ group, respectively, P=0.004.

Europace. 2019 Mar 1;21(3):434-439



JACC Clin Electrophysiol. 2019 Mar;5(3):284-291.

Between 2000 and 2015, 10,378 patients underwent
AF ablation and were enrolled in a prospectively
maintained data registry. No procedural death or
atrioesophageal fistulae occurred.





Catheter Ablation of AF 
with and without  On-Site 
Cardiothoracic Surgery

J A C C V O L . 7 3 , NO . 1 9 , 2 0 1 9

AF ablations “should only be performed in hospitals equipped or
prepared to manage these types of emergencies with access to
emergency surgical support when required”.

Of the 464 patients with perforation, 399 underwent pericardiocentesis, 4 underwent CTS
alone, and 1 patient underwent both pericardiocentesis and CTS.



Nagao et al. Europace 2019. doi:10.1093/europace/euy224

Our study demonstrated that the
incidence of SS in the IG was
significantly higher than that in the
UG. In addition, the incidences of
symptomatic ischemic stroke/TIA or
SS were similar between patients
taking once daily DOACs and twice
daily DOACs in the IG.



In this nationwide cohort, AF ablation was associated with significant
decreases in arrhythmic and non-arrhythmic CV hospitalizations, which was
driven by reductions in hospitalization for AF and HF.

JACC Clin Electrophysiol. 2019 Mar;5(3):330-339



The CABANA Randomized Clinical Trial

JAMA. 2019 Mar 15. doi: 10.1001/jama.2019.0693.



The CABANA Randomized Clinical Trial



JAMA. 2019 Mar 15. doi: 10.1001/jama.2019.0692.







J Am Coll Cardiol 2019;73:2427–35

A total of 243 patients
with AF and without
previous PPM placement
were randomly assigned
to MVS alone (n=117) or
MVS + ablation (n=126).





Europace (2019) 21, 48–53

668 patients and 943 AF ablation procedures were
included. At the time of ablation, 496 (53%) were on
NOACs and 447 (47%) were on Warfarin.

There were three cases with LAAT (3/943, 0.3%), all
of whom had persistent AF and were on Warfarin.



JACC Clin Electrophysiol. 2019 Feb;5(2):223-230.
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Studies on Imaging and Remodeling



Detailed EA mapping of the RA using CARTO3 and a force sensing catheter was performed at initial CA
and electively at least 12 months after CA in patients with >90% reduction in AF burden following
ablation. Bipolar voltage, fractionation, and conduction velocity were collected in 4 segments together
with echo and cardiac magnetic resonance imaging.
LVEF improved from 33.6±3.2% to 54.1±3.2% (p<0.001).

JACC Clin Electrophysiol. 2019 Jun;5(6):681-688



Circ Arrhythm Electrophysiol. 2019 Apr;12(4):e007073.



Circ Cardiovasc Imaging. 2019 Jun;12(6):e008764

We included 143 consecutive patients
with drug-refractory AF referred for the
first catheter ablation of AF (40% PAF). All
participants had a pre-ablation cardiac CT.
The authors measured the quantity of the
LA peri atrial fat tissue by the area
(millimeter square) and the quality by the
mean computed tomography attenuation
(Hounsfield units) in a standard 4-
chamber view.

LA fat attenuation was correlated with LA fat volume and LA bipolar voltage
by invasive mapping and was associated with AF recurrence after adjusting
for clinical risk factors, including BMI, AF type, LA dimension, and fat area
(hazard ratio, 2.65; P=0.001).



Heart Rhythm 2019;16:424–432 



New Mapping and Ablation Techniques



Circ Arrhythm Electrophysiol. 2019;12:e006835. DOI: 10.1161/CIRCEP.118.006835

We recruited 54 patients from an international registry
in whom persistent AF terminated by targeted
ablation. Unipolar AF electrograms were analyzed
from 64-pole baskets to reconstruct activation times,
map propagation vectors each 20 ms, and create
nonproprietary phase maps.









A total of 52 patients underwent 
ablation and completed follow-up.

Most patients (n=49; 94.2%) were in sinus 
rhythm at 3 months.



Circ Arrhythm Electrophysiol. 2019;12:e007311. DOI: 10.1161/CIRCEP.119.007311





Circ Arrhythm Electrophysiol. 2019;12:e006989. DOI: 10.1161/CIRCEP.118.006989





J Am Coll Cardiol 2019;74:315–26

In 81 patients, all PVs were acutely isolated by monophasic (n=15) or biphasic (n=66)
PFA with <3 min elapsed delivery/patient, skin-to-skin procedure time of 92.2±27.4 min,
and fluoroscopy time of 13.1±7.6 min. With successive waveform refinement, durability at
3 months improved from 18% to 100% of patients with all PVs isolated.

FFAF (Median Follow Up 120 days): 87±6%



J Am Coll Cardiol 2019;74:315–26



J Am Coll Cardiol 2019;74:315–26









Important Questions:

Long-term outcome is unclear

Role of PVI in long term success

Randomized controlled trials against RF (vHPSD/CF/USM) or cryoablation (Ultra-Low-T)

EPA in patients with persistent AF or with paroxysmal AF that recurs despite isolated 
PVs, who may have substrates outside the PV antra

Myocardial selectivity of electroporation could theoretically be a limitation
JACC VOL . 7 4 , NO . 3 , 2 0 1 9



Conclusion:

(1) Deep learning and the future of medicine

(2) Value based healthcare 

(3) Role of RCTs in evaluation of new technologies 

(4) Electroporation 


