
range DOAC plasma levels. Study population was then divided into in-range and out-
of-range groups. Baseline characteristics, including DOAC treatment, were compared
between the two groups. Univariate and multivariate logistic regression analyses
were performed to identify baseline variables associated with DOACs’ plasma con-
centration out of the expected range. A total of 58 patients [mean (SD) age, 70.93
(8.73) years; 40% female] with extreme obesity [mean (SD) body mass index, 44.43
(3.54) kg/m2] and AF while undergoing DOAC treatment was included in the present
study. In nine patients (15.5%), the DOAC plasma concentrations were out of the
expected ranges (out-of-range group);, indicating a greater likelihood of edoxaban
30mg treatment (33% vs. 2%; P< 0.01) and inappropriate DOAC underdosing (56% vs.
4%; P< 0.005) compared with the in-range group. According to the multivariate logis-
tic analysis (P¼ 0.0011), the inappropriate DOAC underdosing (hazard ratio ¼ 29.37;
P¼ 0.0002) was an independent predictor of DOAC plasma levels out of the expected
ranges.
Conclusions: Patients with extreme obesity and AF who were receiving DOAC therapy
had DOAC plasma concentrations in the expected range. The inappropriate DOAC
underdosing seems to be the only independent clinical factor associated with a
plasma concentration of the drug out of the expected range.

656 Cough, a rare and not well recognized symptom of lead perforation

Francesca Parisi1, Elisabetta Demurtas1, Marta Allegra1, Lorenzo Pistelli1,
Francesca Frecentese1, Giuseppe Dattilo1, Francesco Luzza1, Scipione Carerj1,
Pasquale Crea1, Antonio Micari2, and Gianluca Di Bella1
1Department of Clinical and Experimental Medicine, Policlinic ‘G. Martino’,
University of Messina, Italy, and 2Department of Biomedical and Dental Sciences and
Morphological and Functional Imaging, Policlinic ‘G. Martino’, University of Messina,
Italy

Aims: Along with relevant progress in technology, pacemaker implantation is continu-
ously improving its safety and efficacy in treating patients with bradyarrhythmias.
Despite this, this procedure has several complications, including haematoma, pneu-
mothorax, lead dislodgement, infection, lead perforation, and tamponade.
Methods and results: A 64-year-old woman underwent loop recorder implantation,
after recurrent loss of consciousness, in order to assess arrhythmic causes of syn-
cope. Two weeks later, an episode of paroxysmal complete AV block, conditioning a
pause of 3 s, was recorded. Thus, the patient was scheduled for urgent dual-chamber
pacemaker implantation. No complication apparently occurred during the procedure.
An active fixation ventricular lead was positioned in right ventricular septal apex
while passive fixation atrium lead in the right appendage. Soon after implantation
the patient started to suffer by non-productive cough, clearly related to ventricular
stimulation, either in DDD or in VVI pacing modality. During spontaneous ventricular
activation (RBBB) no symptoms occurred. Transthoracic echocardiography, performed
the day after implantation, revealed a small pericardial effusion (diastolic diameter
< 10mm) along the apical segments, near the tip of the right ventricular lead.
Suspicion of right ventricular lead perforation arised. The patient underwent urgent
contrast chest CT confirming pericardial effusion, and showing an intramyocardium
placement of the right ventricular apical lead. No active bleeding in pericardium was
observed. Due to persistence of symptoms, we decided to perform right ventricular
lead repositioning in right middle septum, with pericardiocentesis back-up promptly
available. Post-procedure, palpitation, and cough abruptly disappeared. After 3
months follow-up, no significant symptoms were reported and pericardial effusion
gradually disappeared.

Conclusions: We describe a singular case of cough, as atypical symptom immediately
after pacemaker implantation. Pericardial effusion and contrast-CT showing intra-
myocardial position of the tip guided our suspicion to a possible right ventricular
lead microperforation. Although right ventricular lead parameters were completely
normal this findings didn’t exclude RV perforation. The lead perforation is known as
a rare complication of device implantation. Typical symptoms of RV lead perforation
are chest pain and hypotension. The patient described in our case showed a haemo-
dynamically stable pericardial effusion accompanied by non-productive cough,
clearly time-related to RV stimulation. In literature, there is only another similar
case report. The cough is a rare and not well recognized symptom of lead

perforation. Early diagnosis of RV perforation allows to perform urgently and safely
(pericardiocentesis back-up) lead replacement/repositioning. Echocardiography and
contrast-CT could be useful in order to assess a possible pericardial effusion or intra-
myocardial/pericardial position of RV lead tip.

525 Incidence and possible determinants of device-pocket haematoma after
cardiac implantable electronic devices in patients treated with a pressure
dressing

Alessandro Patti1, Francesco Santoro1, Pierluigi Pellegrino1, Girolamo D’Arienzo1,
Domenico Gianfrancesco2, Francesco Bartolomucci2, and Natale Daniele Brunetti1
1Department of Medical and Surgical Sciences, University of Foggia, Italy, and
2Department of Cardiology, Bonomo Hospital, ASL BAT, Andria, Italy

Aims: Device-pocket haematoma (DPH) occurs in 2–15% of the implantations of car-
diac rhythm devices. Major bleedings occur in 0.2–2% of the cases. The present study
aims to evaluate the incidence of DPH in patients treated with a pressure dressing
after implantation of a pacemaker and to investigate the impact of antiplatelet and
anticoagulant therapy on DPH in the same cohort.
Methods and results: A retrospective evaluation on 446 consecutive patients who
underwent implantation or replacement of pacemaker/ICD between 2017 and 2018
was performed. Cardiovascular risk factors, clinical parameters, medical history of
the patients, as well as their drug history were collected. The presence or absence
of perioperative DPH was investigated. All patients were treated with a pressure
dressing immediately after the procedure and for the first 24 h. The preliminary
results obtained after reviewing the medical records of the 446 patients (age
76.86 10.4 years; 67% males; left ventricular ejection fraction 47.36 12.2%) show
an incidence of DPH of 8.1% (n¼ 36). 332 (74%) of the patients had documented hy-
pertension, 131 (29%) diabetes, 213 (48%) were taking antiplatelet medications, and
150 (34%) were taking anticoagulants. No significant differences were found directly
comparing the main variables under study between patients who experienced DPH
and those who did not. However, at binomial logistic regression analysis, performed
including antithrombotic therapies, sex, and age, a tendency of patients treated
with warfarin to experience DPH emerged (OR : 3.25, 95% CI : 1.00–10.50;
P¼ 0.049).
Conclusions: The preliminary results of the present study show an incidence of DPH
of 8.1% in patients treated with a pressure dressing after pacemaker implantation.
Between antithrombotic therapies, sex and age, anticoagulation therapy with warfa-
rin appeared to be correlated with an increased risk of DPH.

707 Transvenous radiofrequency ablation of epicardial posterior-septal
accessory pathways in children with WPW syndrome: can technology and
imaging innovations improve the outcome?

Vincenzo Pazzano, Pietro Paolo Tamborrino, Corrado Di Mambro,
Massimo Stefano Silvetti, and Fabrizio Drago
Ospedale Pediatrico Bambino Gesù, Roma, Italy

Aims: The aim of the study was to analyse our recent single-centre experience about
epicardial posterior-septal accessory pathways transcatheter ablation in children and
young patients using radiofrequency through the coronary sinus, in order to under-
stand which mapping and ablation strategy is associated with higher success rate and
safety.
Methods and results: We reviewed all the cases of ablation of overt accessory path-
ways (in Wolff–Parkinson–White syndrome) with epicardial posterior-septal
localization performed in children or young patients at our institution in the last
5 years. Twenty-two paediatric patients (mean age: 136 3 years) with epicardial
posterior-septal accessory pathways (15 in coronary sinus and 7 in the Middle Cardiac
Vein) underwent radiofrequency transcatheter ablation with CARTO 3TM. Acute suc-
cess rate was 77%. No patient was lost to follow-up (mean time 14.46 9months).
The recurrence rate was 18%. Two patients underwent a successful redo-procedure;
the overall long-term success rate was 68%. NAVISTARVR catheter presented the high-
est acute success rate in the coronary sinus. NAVISTAR SMARTTOUCHVR was the only
catheter that did not present recurrences after the acute success and it was success-
fully used in two patients previously unsuccessfully treated with a NAVISTAR
THERMOCOOLVR . Integration with angio-CT of coronary sinus branches obtained with
CARTOMERGE was associated with higher success rate in patients with a previous
failed ablation attempt.
Conclusions: Epicardial posterior-septal accessory pathways can be successfully
treated with transvenous radiofrequency ablation in more than half of the cases in
children/young patients. Acute success rate does not seem to depend on catheters
used but contact-force catheter seems to be useful in cases with recurrences. Image
integration with cardiac-CT reconstruction of coronary sinus branches anatomy can
be useful to better guide ablation in case of previously failed attempts.
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116 Continuous vs. discontinuous arrhythmia monitoring in patients with
myocarditis: insights from a single-centre experience

Giovanni Peretto, Alessandra Marzi, Gabriele Paglino, Patrizio Mazzone, Simone Sala,
Paolo Della Bella
IRCCS San Raffaele Scientific Institute, Milan, Italy

Aims: Although potentially life-threatening, arrhythmias in myocarditis are under-
reported. To assess diagnostic yield and clinical impact of continuous arrhythmia
monitoring (CAM) in patients with arrhythmic myocarditis.
Methods and results: We enrolled consecutive adult patients (n¼ 104; 71% males,
age 476 11 years, mean LVEF 506 13%) with biopsy-proven active myocarditis and de
novo ventricular arrhythmias (VA). All patients underwent prospective monitoring by
both sequential 24-h Holter ECGs (4/y in the first year; 2/y in years 2–5; 1/y later)
and CAM, including either ICD (n¼ 62; 60%) or loop recorder (n¼ 42; 40%). By
3.76 1.6 year follow-up, 45 patients (43%) had VT, 67 (64%) NSVT, and 102 (98%) pre-
mature ventricular complexes (PVCs). As compared to Holter ECG (average 9.5
exams per patient), CAM identified more patients with VA (VT: 45 vs. 4; NSVT: 64 vs.
45; both P< 0.001), more VA episodes (VT: 100 vs. 4%; NSVT: 91 vs. 12%), and earlier
NSVT timing (median 6 vs. 24months, P< 0.001). Conversely, Holter ECG allowed VA
morphology characterization and daily PVC quantification. The time to first treat-
ment modification was 126 9months by CAM vs. 336 16months by Holter ECG
(P< 0.001), and drug withdrawal was always CAM-dependent. Guided by CAM find-
ings, 8 patients (8%) started anticoagulants for newly diagnosed atrial arrhythmias.
Differently from ICDs, loop recorders did not interfere with the interpretation of car-
diac magnetic resonance.
Conclusions: In patients with arrhythmic myocarditis, CAM allowed accurate arrhyth-
mia detection and showed a considerable clinical impact. As a complementary exam,
VA characterization and PVC burden were better assessed by repeated Holter ECGs.

493 Prognostic value of myocardial scar and chamber enlargement at
electroanatomical mapping during catheter ablation in adult congenital heart
disease

Francesco Perna1, Maria Lucia Narducci1,2, Rocco Sabarese1, Eleonora Ruscio1,
Roberto Scacciavillani1, Francesco Raffaele Spera1, Bencardino Gianluigi1,
Gaetano Pinnacchio1, Gemma Pelargonio1,2, and Filippo Crea1,2
1Dipartimento di Scienze Cardiovascolari, Fondazione Policlinico Universitario
Agostino Gemelli IRCCS, Italy, and 2Università Cattolica del Sacro Cuore, Roma, Italy

Aims: Atrial and ventricular tachyarrhythmias are common among patients with adult
congenital heart disease (ACHD) and can impair quality of life and prognosis.
Catheter ablation is often the main treatment option in this population, despite ana-
tomical hurdles. Substrate mapping findings have not been thoroughly investigated
as predictors of arrhythmia recurrence success and cardiovascular clinical outcome
after ablation. We sought to determine the prognostic value of myocardial scar and
chamber enlargement detected at electroanatomical mapping in ACHD patients un-
dergoing catheter ablation of tachyarrhythmias.
Methods and results: Consecutive ACHD patients undergoing catheter ablation of
atrial and ventricular tachycardias using different electroanatomical mapping sys-
tems were retrospectively identified from a hospital-based database. Scar extent
detected at the electroanatomical mapping, as well as the total mapped area, was
calculated. Arrhythmia recurrence, hospitalization for cardiovascular (CV) reasons,
and a combined endpoint (arrhythmia recurrence and/or CV hospitalization) were
evaluated during the follow-up. The relationship between the aforementioned elec-
troanatomical findings and the patients’ outcome was assessed. Twenty patients (12
male, 60%; mean age 406 11 years) undergoing atrial (n¼ 14; 70%) or ventricular
(n¼ 6; 30%) tachyarrhythmia were included. Acute procedural success (arrhythmia
termination and/or no reinduction) was achieved in all the patients. At a mean
follow-up of 1716 135weeks, eight patients (40%) had arrhythmia recurrence (4/6 in
the ventricular tachycardia group, 67%, 4/14 in the atrial tachycardia group, 28%).
Patients with arrhythmia recurrence had a more extensive bipolar scar (P¼ 0.029)
and a larger total mapped area (P¼ 0.03) than patients without recurrence, and so
did the patients with the composite endpoint (P¼ 0.029 and P¼ 0.03, respectively).
Patients with subsequent CV hospitalization had a larger total mapped area than
patients without CV hospitalization (P¼ 0.017). The presence of a bipolar scar
�22.95 cm2 predicted arrhythmia relapse (0.039) at the multivariate analysis.
Conclusions: Patients with ACHD show a high recurrence rate after catheter abla-
tion, especially for ventricular tachycardias. A large bipolar scar at the
electroanatomical mapping and total mapped area predict arrhythmia recurrence,
likely due to the presence of more extensive reentry circuits. A large total mapped
area, which may reflect a greater disease severity, predicts both arrhythmia recur-
rence and CV hospitalizations. Early referral of ACHD patients for catheter ablation
may be a sound strategy in order to perform the procedure in the setting of less ad-
vanced heart disease.

629 CPVTand complete atrio-ventricular block: two faces of the same coin?

Mattia Petrungaro1, Martina Nesti2, Elena Cavaretta3, Zefferino Palamà4,
Antonio Scarà5, Annamaria Martino5, Antonio Gianluca Robles6, Melissa De Maio7,
Silvio Romano6, Maria Penco6, Leonardo Calò5, and Luigi Sciarra5
1Cardiology Department, Faculty of Medicine and Psychology, Sant’Andrea Hospital,
University of Rome Sapienza, Rome, Italy, 2Cardiovascular and Neurological
Department, San Donato Hospital, Arezzo, Italy, 3Department of Medical-Surgical
Sciences and Biotechnologies, Sapienza University, Rome, Italy, 4Cardiology Unit, SS.
Annunziata Hospital, Taranto, Italy, 5Cardiology Department, Policlinico Casilino,
Rome, Italy, 6Department of Life, Health and Environmental Sciences, University of
L’Aquila, L’Aquila, Italy, 7Sapienza University, Rome, Italy, and 8Chair of Cardiology,
University of L’Aquila, 61700 L’Aquila, Italy

Aims: Catecholaminergic polymorphic ventricular tachycardia (CPVT) is an electrical
genetic disease characterized by induction of malignant ventricular arrhythmias dur-
ing adrenergic stress in structurally normal hearts. CPVT is correlated to syncope or
sudden cardiac death (SCD). Usually, it is caused by an autosomal dominant mutation
in the cardiac ryanodine receptor (RyR2), an essential gene for Ca2þ homeostasis.
Methods and results: Our case series refers to: a man (59 years) who came to our at-
tention for a clinical check-up 4 years after implanting bicameral pacemaker at the
age of 55 years for complete AV block; and his three sons (E. female 27 years; D.
male 25 years; and B. female 17 years) who had evidence of polymorphic non-
sustained ventricular tachycardia (NSVT) with increasing effort during stress test.
The three sons performed cardiac MRI and underwent genetic test. All three were
found to be carriers of the same microdeletion of the RYR 2 gene (1q43- extended
for about 49 kb) at the genetic test. They also have non-compacted myocardium at
cardiac MRI. The father was also found to be a carrier of the same genetic microde-
letion, while the mother was negative to the genetic test. The man was diagnosed to
be a carrier of the mutation 4 years after pacemaker implantation.
Conclusions: Mutation of the RyR2 may have different phenotypic expressions and
can be correlated to various clinical manifestations. CPVT is the most common one,
and its prompt identification is crucial to prevent subjects from sport-related risks
and to plan an efficient therapy. Our case series provides evidence for a careful con-
sideration of such a genetic disorder even in presence of a major AV conduction
disease in a relatively young subject. In the present case series, no major adverse
events occurred. However, we can, in the aftermath, speculate that if a genetic dis-
order had been suspected when AV block occurred, a timely diagnosis could have
been made earlier also for the sons.
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