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Procédure combinée d’implantation d’un stimulateur cardiaque sans sonde
et d’ablation de la jonction atrio-ventriculaire dans la fibrillation atriale

RESUME

Contexte : Nous avons cherché a déterminer la sécurit¢ d’une procédure combinée
d’implantation d’un stimulateur cardiaque sans sonde et d’ablation de la jonction atrio-
ventriculaire chez les patients en fibrillation atriale permanente restant symptomatiques

malgré un traitement médical bien conduit.

Méthode : Nous avons inclus rétrospectivement dans 3 centres différents des patients ayant
eu lors de la méme procédure et par la méme voie d’abord veineuse fémorale, I’implantation
d’un stimulateur cardiaque sans sonde (mod¢le Micra) et 1’ablation par radiofréquence de la
jonction atrio-ventriculaire. Les complications précoces et tardives ont été recueillies au cours
du suivi. Un sondage national a ét¢é mené en France afin de déterminer les pratiques

habituelles.

Résultats : 25 patients ont été inclus. La durée d’hospitalisation médiane était de 3 jours. Un
patient a présenté une complication au décours de I’intervention. Il n’y avait pas de
complication tardive liée a la procédure apres un suivi moyen de 8 mois. Le sondage a montré
que seuls 19% des centres réalisent les 2 procédures le méme jour alors que 51% privilégient
2 hospitalisations distinctes. La majorité des sondés (53%) implantent principalement des
stimulateurs cardiaques simple chambre et 91% considérent envisageable 1’implantation d’un

stimulateur cardiaque sans sonde dans cette situation.

Conclusion : L’implantation d’un stimulateur cardiaque sans sonde et 1’ablation de la
jonction atrio-ventriculaire lors de la méme procédure chez les patients atteints d’une

fibrillation atriale symptomatique peuvent étre réalisées en toute sécurité.
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ABSTRACT

Background: We sought to see whether a single procedure combining leadless pacemaker
implantation and atrioventricular junction ablation could be safely performed in patients
presenting with symptomatic atrial fibrillation with inadequate rate control under optimal

medical therapy.

Methods: Consecutive patients who underwent a single procedure combining leadless
pacemaker implantation and atrioventricular junction ablation through the same venous
femoral access in 3 different centers were retrospectively included. Early and late
complications were collected during follow-up. A national French survey on usual practice

for this “ablate and pace” strategy was also performed.

Results: Among the 25 patients included, 1 early complication occurred. Median
hospitalization length was 3 days. No device related issue occurred during a mean 8 months
follow-up. The survey showed that only 19% of centers perform the 2 procedures on the same
day while 51% favor two distinct hospitalizations. The majority of respondents (53%) choose
mainly single chamber pacemakers, and 91 % consider leadless pacemaker as an option in

this situation.

Conclusions: A single procedure combining leadless pacemaker implantation and
atrioventricular junction ablation can be safely performed in indicated patients. It might lead

to a drastic change in practice in the future.

KEY WORDS

Leadless; pacemaker; atrioventricular junction ablation; atrial fibrillation.
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INTRODUCTION

Worldwide incidence and prevalence of atrial fibrillation (AF) have been increasing in the
past decades (1,2), and despite major progress in the management of patients, it remains one
of the major causes of stroke, heart failure (HF), sudden cardiac death and cardiovascular
morbidity (3,4). Oral anticoagulation reduces mortality and stroke incidence in AF patients

(5,6), however the morbidity is mainly driven by sudden death and HF (7,8).

Rhythm control strategy is essential to improve symptoms, especially in young patients, even
if a superiority as compared with a rate control strategy has not been fully proven in terms of

death and congestive HF (9).

When usual medical rate control strategies fail, complete heart block induction along with
permanent ventricular pacing is indicated. This procedure was initially described by
Scheinman et a/ in 1982: an interruption of the atrioventricular junction (AVJ) using internal
direct current energy following a single chamber pacemaker implantation in patients with

refractory supraventricular arrhythmias (10).

A recent meta-analysis (11) has shown similar outcomes between AVJ ablation and medical
therapy without significant difference in exercise duration and ejection fraction. The
incidence of procedure-related mortality and malignant arrhythmia was low, and AVJ ablation

was associated with significant improvements in symptoms such as dyspnea and palpitations.

In this situation, the AHA/ACC/HRS (12) guidelines recommend to perform pacemaker
implantation 4 to 6 weeks before AVJ ablation, mainly because of the risk of lead
dislodgment. This delay may be an issue in the situation of highly symptomatic patients, and
requires two distinct hospitalizations and a subsequent increase of costs. In addition,
pacemaker implantation is associated with a 5 to 12% incidence of complication (13-16):

infection, lead dislodgment, pneumothorax and/or haemothorax, cardiac injury, or pocket
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hematoma. In that setting, leadless pacemakers may be of considerable interest, as they are

associated with a drastic decrease in some complications such as infection and

dislodgment(17,18).

We sought to evaluate the safety and potential benefits of a single procedure combining the
implantation of a leadless pacemaker immediately followed by an ablation of the AVIJ

through the same femoral venous access.
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METHODS

Population

Consecutive patients from 3 French centers were retrospectively included. All patients had
symptomatic permanent AF and were eligible to AVJ ablation and permanent single chamber

pacemaker implantation.

Procedure

A leadless intracardiac transcatheter pacing system, model Micra (Medtronic, Minneapolis,
MN, USA) was implanted through a right femoral venous approach, using a 27 Fr outer
diameter introducer, and positioned on the right ventricular septum. Once adequate electrical
parameters (impedance, pacing capture thresholds, and R-wave amplitude) and stability were
obtained, the device was permanently released. The AVJ ablation was then immediately

performed through the same introducer, using radiofrequency catheter-ablation.

Follow up

Patients were all evaluated at hospital discharge, and then systematically followed at 1-3
months and 6-12 months. Early and late complications adjudicated as procedure-related were

collected. Pacing capture threshold, impedance, R-wave amplitude were also collected.

Practice survey

In order to evaluate whether the combined procedure would potentially change the practice
concerning AV]J ablation associated with pacemaker implantation, a national survey was sent
to the main implanting centers in France. Were collected: the number of procedures yearly
performed, the delay between the two procedures, and the type of pacemaker preferentially

implanted (single chamber, dual chamber, or biventricular). Physicians were finally asked

15



whether they would be ready to use a leadless pacemaker, no matter the price of the device, in

this indication.

Statistical analyses

Analyses were performed using JMP 9 software (SAS Institute Inc, Cary, NC, USA).
Continuous quantitative variables were expressed as mean + standard deviation. Statistical

significance was assumed at p <0.05.
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RESULTS

Population

A total of 25 patients were included. Seventeen patients were females (68%), mean age was

78.7 £ 7.5 years (median 80 years). The characteristics of patients are described in Table 1.

Procedure

Micra device implantation and AVJ ablation with obtaining of a complete heart block,
through a single femoral venous access, were successfully performed in all patients. Electrical
parameters at implantation were: median pacing capture threshold 0.38 V (range: 0.13-1.38);
median impedance 750 Q (range: 520-1250); median R-wave amplitude 12 mV (range: 7-

20).

The total procedure duration (“skin-to-skin’) was 57 + 21 min.

Safety

One early complication occurred in a patient, an arteriovenous fistula, which was diagnosed

before hospital discharge, and required vascular surgery. No device dislodgement occurred.

The median total hospitalization length was 3 days (range: 1-21).

Follow up

After a mean follow up of 8.2 months (median 6 months), median pacing capture threshold at

a pulse width of 0.24 ms was 0.5 V, comparable to that measured at implantation (p=0.32).

Five patients died during follow up, 2 of a non-cardiac cause at 15 days and 3 months, and 3

of unknown cause at 1 month, 3 months and 1 year of follow-up.
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No procedure related late complication occurred, especially no infection, nor congestive HF

due to chronic right ventricular pacing.

Practice survey

A total of 47 questionnaires were collected: 31 from 25 university hospital centers, 8 from

local hospital centers, and 8 from 6 different large medical private structures (Figure 1).

The majority (55%) of questioned centers use the “pace and ablate” strategy less than 20
times a year, 41% 20 to 50 times a year, and only 2 (4%) more than 50 times a year (Figure

2).

Only 19% of centers usually perform the two procedures on the same day, 30% during the
same hospital stay with a mean of 2.8 £ 3.7 days waiting time to perform AVIJ ablation after
pacemaker implantation (median 2 days). Most centers (51%) do favor two distinct
hospitalizations with a mean period of time between the two hospitalizations of 23 + 10 days

(median 30 days) (Figure 3).

The distribution in the type of device mainly implanted per-center is 53 % for single chamber
pacemaker, 42% for biventricular, and 5% for dual chamber. No significant difference was

found between public hospitals and private structures (p=0.8) (Figure 4).

Finally, 91% of respondents may consider the implantation of a leadless pacemaker in this

indication.
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DISCUSSION

These preliminary results suggest that concurrent leadless pacemaker implantation and AVJ

ablation during the same procedure can be safely performed.

Device dislodgment and threshold elevation are dreaded complications in this situation of
pacemaker dependent patients. In that setting, leadless pacemaker can be of considerable
interest as both extremely low rate of dislodgment, and excellent long-term electrical
parameters are reported with the Micra device. Micra TPS IDE trial (17) and the post-
approval registry (18) reported 1 dislodgment and 13 pacing threshold elevation or capturing

issue among a total of 2,520 implanted patients during follow-up.

These very low risks support combining pacemaker implantation and AVJ ablation during the
same procedure, resulting in a simplification for both patients and physicians. Two distinct
hospitalizations are recommended in the guidelines (12,19), and actually routinely performed
in up to half of the centers. This period is justified by the relatively high rate of complications
following conventional pacemaker implantation, with up to 5.5% of lead related
complications at 2 months in the FOLLOWPACE study (13), and 2.4% in the Danish cohort
(14). Removing this delay may lead to an early improvement of patients' symptoms, simplify

laboratories organizations, and reduce healthcare overall costs.

Additionally, severe late complications such as lead or pocket infection are even more
problematic in pacemaker dependent patients due to the necessity of material retrieval. There
was no evidence of any device infection among the 2,520 implanted patients in the Micra TPS

IDE trial and post-approval registry, again supporting its use in this indication.
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The main limitation of this combined procedure is the lack of biventricular pacing option,
when usual single chamber pacemaker can be simply upgraded to achieve cardiac
resynchronization therapy. The place of biventricular pacing in AF patients who underwent
AV] ablation is still debated. Mittal et al/ (20) found a reduction in HF hospitalizations in
biventricular as compared with right ventricular paced patients after AVIJ ablation, but
ejection fraction was not reported. Brignole et al (21) showed a significant reduction in HF
hospitalizations and worsening, however patients with a reduced ejection fraction were
included and analyzed along with those with preserved ejection fraction. Yu et a/ (22) showed
no significant difference in hospitalization for HF between right ventricular and biventricular

pacing in patients implanted for bradycardia and with normal ejection fraction.

A meta-analysis (23) suggested that biventricular pacing is indicated in this situation for
patients with an ejection fraction <35% and wide QRS complexes, but that further research
was needed in order to extend indications. Our survey showed a wide use of biventricular

pacemakers, especially in patients below 50% of ejection fraction.

Leadless pacemakers are not totally complication-free. The arteriovenous fistula, which
occurred in a patient of our cohort is a complication of femoral venous access and cannot
directly be related to the leadless pacemaker implantation, as AVJ ablation necessarily
requires venous access. The early detection of this event has allowed an optimal surgical

management and a subsequent favorable outcome.

The relatively high incidence of death in our cohort during follow-up can be explained by the
rather old age of patients, the presence of chronic AF, and the high rate of comorbidities such

as chronic obstructive pulmonary disease, coronary artery disease or history of congestive HF.
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CONCLUSIONS

A single procedure combining leadless pacemaker implantation and AVJ ablation can be
safely performed in indicated patients. Due to a seductive safety-efficacy profile, this

procedure might become adopted as a standard of care in the future.
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TABLE AND FIGURES

Table 1. Baseline characteristics

Patients' characteristics

Age - years

Mean

Min -Max

Sex - no. (%)

Male

Female

Biometrics

Weight - kg

BMI - kg/m?
Coexisting conditions - no. (%)
COPD

Renal dysfunction
Hypertension

Diabetes

Coronary artery disease
LEVF <40%
Congestive heart failure
Valvular disease
Peripheral arterial disease
Cancer

Oral anticoagulants
Antiaggregants

BMI : Body Mass Index
COPD : Chronic Obstructive Pulmonary Disease

LVEF : Left Ventricular Ejection Fraction

25

=}
Il

78.7+ 7.5
61 -90

8 (32)
17 (68)

77 £20
28.8+6.8

9 (36)
3(12)
20 (80)
2(8)
6 (24)
2(8)
16 (64)
5(20)
2(8)
3(12)
25 (100)
4 (16)
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SURVEY RESULTS

Figure 1. Types of centers. (n=47)

m University hospitals
® Local hospitals

Medical private
structures

Figure 2. Question “In your center, how many time a year do you perform this type of

management ?” (n=47)

m < 20 avyear

m 20to 50 a year

> 50 a year
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Figure 3. Question “Usually the two procedures are done ?”” (n=47)

m Same hospitalization,
same day

m Same hospitalization,

51% a few days apart

Two distinct
hospitalizations

Figure 4. Question “What type of pacemaker do you mainly use in this situation ?” (n=40)

m Single chamber

®m Dual chamber

Biventricular
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Résumé :

Contexte : Nous avons cherché a déterminer la sécurité d’une procédure combinée d’implantation d’un
stimulateur cardiaque sans sonde et d’ablation de la jonction atrio-ventriculaire chez les patients en
fibrillation atriale permanente restant symptomatiques malgré un traitement médical bien conduit.
Méthode : Nous avons inclus rétrospectivement dans 3 centres différents des patients ayant eu lors de la
méme procédure et par la méme voie d’abord veineuse fémorale, I’implantation d’un stimulateur
cardiaque sans sonde (modele Micra) et 1’ablation par radiofréquence de la jonction atrio-ventriculaire.
Les complications précoces et tardives ont été recueillies au cours du suivi. Un sondage national a été
men¢ en France afin de déterminer les pratiques habituelles.

Résultats : 25 patients ont été inclus. La durée d’hospitalisation médiane était de 3 jours. Un patient a
présenté une complication au décours de I’intervention. Il n’y avait pas de complication tardive liée a la
procédure aprés un suivi moyen de 8 mois. Le sondage a montré que seuls 19% des centres réalisent les 2
procédures le méme jour alors que 51% privilégient 2 hospitalisations distinctes. La majorités des sondés
(53%) implantent principalement des stimulateurs cardiaques simple chambre et 91% considérent
envisageable I’implantation d’un stimulateur cardiaque sans sonde dans cette situation.

Conclusion : L’implantation d’un stimulateur cardiaque sans sonde et 1’ablation de la jonction atrio-
ventriculaire lors de la méme procédure chez les patients atteints d’une fibrillation atriale symptomatique

peuvent étre réalisées en toute sécurité.

Mots clés : pacemaker sans sonde ; fibrillation atriale ; ablation de la jonction atrio-ventriculaire.
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