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Aims

Methods
and results

Atrial tachycardias are common after repair of atrial septal defect (ASD). Although ablation has shown promising results
in the short and mid-term follow-up, little data regarding the very long-term success exist. Our aim was to assess very
long-term follow-up in patients who have undergone electroanatomic-guided radiofrequency (RF) ablation of late-
onset atrial arrhythmias after ASD surgery.

Forty-six consecutive patients with surgically repaired ASD were referred for atrial tachycardia ablation. Electrophysio-
logical (EP) study and ablation procedure with the aid of an electroanatomic mapping (EAM) system were performed.
Mean age was 49 + 13 years (females 61%). The presenting arrhythmias were typical atrial flutter (48%), atypical
atrial flutter (35%), and atrial tachycardia (17%). In 41% of patients, atrial fibrillation was also present. The EP study
showed a right atrial macroreentrant circuit in all the patients. In 12 of 46 (26%), the circuit was localized in the cavo-
tricuspid isthmus, whereas in the remaining 34 patients (74%) was atriotomy-dependent. Acute success was 100%.
Clinicalarrhythmia recurredin 24% of the patients. Nine patients underwent a second and two a third ablation procedure,
reaching an overall efficacy of 87% (40 of 46) at a mean follow-up of 7.3 & 3.8 years since the last procedure. With
antiarrhythmic drugs the success rate increased to 96% (44 of 46). No complications occurred.

Conclusion In patients with surgically corrected ASD, EAM-guided RF ablation of late-onset macroreentrant atrial arrhythmias
demonstrated a high success rate in a very long-term follow-up. Therefore, RF ablation could be considered early in
the management of late-onset macroreentrant atrial tachycardias.

Keywords Atrial septal defect e Incisional tachycardias e Ablation e Long-term follow-up

Intro dUCti on atrial reentrant tachycardia, atrial fibrillation (AF) and less commonly

Atrial tachycardias are common after repair or palliation of many
types of complex congenital heart disease (CHD)." Inaddition, patients
with simple CHD, such as an atrial septal defect (ASD), usually
exhibit atrial tachycardias during late follow-up of surgical repair.z'3
The most common late-onset atrial arrhythmias in these patients are

cavo-tricuspid isthmus (CTI)-dependent atrial flutter, incisional

focal atrial tachycardia.*> Although some patients with incisional
atrial reentrant tachycardia are minimally symptomatic, associated
morbid events may include haemodynamic deterioration, thrombo-
embolism, and death. Arrhythmia mechanisms are related to surgical
incisions, atrial dilatation, and structural remodelling with conduction
slowing creating the substrate for macroreentry.®™® Efficacy of
antiarrhythmic drugs (AAD) in this type of arrhythmias has been
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What’s new?

e Our study reported a very long-term follow-up (>7 years) of
a quite large sample of patients with surgically repaired atrial
septal defect (ASD) and late-onset atrial tachycardia who
underwent radiofrequency ablation.

o Results showed a very high success rate (100% acute success,
87% overall efficacy at long-term follow-up). The high success
rate could be ascribed to the use of high-density electroana-
tomic mapping (crucial for accurately localizing the entire
reentrant circuit and to design the ablation strategy) and to
the preventive cavo-tricuspid isthmus ablation, even if not
directly involved in the mechanism of the clinical arrhythmia.

unsatisfac'cory.9 Conversely, some studies have shown a high acute
success rate of radiofrequency (RF) catheter ablation in this patient
population. Currently, little data regarding long-term clinical follow-
up after ablation exist>1013

The aim of our study was to evaluate a very long-term follow-up in
a large population of patients who underwent RF catheter ablation
guided by electroanatomic mapping (EAM) of late-onset atrial
arrhythmias following surgical closure of ASD.

Methods

Study population

The study population included 46 consecutive patients with a history of
surgically corrected ASD who underwent electrophysiological (EP)
study and transcatheter ablation at our Institution for atrial arrhythmias
refractory to at least one AAD. Each patient underwent clinical evalu-
ation with electrocardiogram (ECG), echocardiography, and a subse-
quent EP study.

Electrophysiological study and ablation

Allantiarrhythmic medications were withheld at least five half-lives prior
to the procedure. After written informed consent was obtained, an EP
study was performed using the CARTO system (Biosense Webster
Inc., Diamond Bar, CA, USA).

A steerable decapolar catheter for recording and pacing was placed in
the coronary sinus through a venous femoral approach in all the patients.

A Navistar catheter (Biosense Webster Inc., Diamond Bar, CA, USA)
was used for mapping and ablation. In our series, ablation was carried out
utilizing different ablation catheters: a 4 mm tip Navistar catheter and a
3.5 mm irrigated-tip Thermocool Navistar catheter or an 8 mm tip
Navistar catheter. Radiofrequency was delivered in a temperature
control mode with the 4 mm and 8 mm tip catheters (65—70°C up to
50 and 100 W, respectively); in the case of irrigated-tip catheter RF
was delivered in a power control mode (30—-35 W, 45°C maximum
temperature with an irrigation set of 17—30 mL/min).

If atrial arrhythmias were present at the time of the EP study, 3D EAM
was performed during tachycardia to clarify the mechanism of arrhyth-
mia. In patients in sinus rhythm, atrial mapping aiming to localize the
sinus node and the site of the atriotomy was performed at first. Then
an atrial pacing protocol, at baseline or with infusion of isoproterenol,
was carried out to induce the clinical arrhythmia. The tachycardia mech-
anism was then identified using a combination of entrainment mapping

technique together with a 3D EAM reconstruction with the CARTO
system.

Both activation and voltage maps of the 3D EAM reconstruction were
evaluated to define the nature and location of arrhythmia circuit tagging
surgical or spontaneous scar, fractionated signals, and double potentials.
Scar was defined as the presence of a signal having amplitude <0.05 mV.
The atriotomy was defined as a linear lesion with double atrial potentials
separated by an isoelectrical line indicating conduction block.

In the case of focal atrial arrhythmia, the target of RF delivery was the
site with the earliest bipolar atrial activation and a QS morphology of the
unipolar recording. In the presence of intra-atrial reentrant arrhythmia or
scar-related atrial circuit, an ablation strategy was designed to create a
transmural linear lesion connecting the scar/atriotomy to an anatomical
barrier (tricuspid annulus, inferior vena cava or superior vena cava) to
eliminate the critical isthmuses. In case of planned RF energy delivery in
the right lateral wall, the site was paced before ablation to demonstrate
the absence of diaphragmatic stimulation and therefore to avoid
phrenicnerveinjury. If phrenic nerve capture occurred, the ablation strat-
egy was modified. The complete course of the phrenic nerve was not
assessed routinely.

Cavo-tricuspid isthmus-dependent atrial flutter ablation was per-
formed with the following criteria: (i) in patients with typical atrial
flutter as the only clinical arrhythmia CTI ablation was the sole ablative
strategy; (ii) CTI ablation was not performed in patients with atypical
atrial flutter in whom the ablation scheme was also able to reasonably
prevent the peri-tricuspid conduction; (iii) in all the remaining patients,
despite the absence of clinical documentation and inducibility of typical
atrial flutter, CTI ablation was also performed in addition to other
atrial lines with the aim of preventing arrhythmia in the follow-up.

In all cases, the strategy of RF delivery was chosen to avoid any sinus
node injury or compartmentalization of the atrium.

After ablation, the conduction block along the CTl was validated with
pacing and mapping manoeuvers as previously described,"*~ "¢ while the
completeness of the other ablation lines was assessed with both differen-
tial pacing and a post-ablation EAM.

Ablation endpoint was the interruption of the tachycardia during RF
delivery and the absence of inducibility of any atrial arrhythmia at the
end of the procedure. After the procedure, echocardiographic and
Doppler evaluations were performed to exclude pericardial effusion
and to assess the atrial contractility. Enoxaparin was given as bridge
therapy to warfarin if indicated; if warfarin was not indicated enoxaparin
was continued for 20 days after the discharge. Further decision on antic-
oagulation therapy was left to the referring cardiologist.

In the case of successful ablation, all the AAD were discontinued and
the patient was discharged home.

Follow-up

Every patient underwent clinical follow-up with ambulatory visitand 24 h
ECG Holter monitoringat 1, 3, 6, and 12 months, and then yearly. In case
of recurrence, ECG and immediate clinical evaluation were performed.

Results

Baseline patients and clinical
characteristics
Our study population consisted of 46 patients with surgically cor-
rected ASD: 18 males and 28 females, with a mean age of 49 + 13
years.

The mean age at the time of surgery was 25 + 16 years. Details of
patients’ characteristics are reported in Table 1.
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Table | Baseline characteristics

Males/females 18/28
Patients’ mean age (years) 49 + 13
Patients’ mean age at surgery (years) 25+ 13
Defect type
Ostium secundum ASD 41/46
Ostium primum ASD 5/46
Known correction modality 28/46
Autologous/synthetic patch 17/28
Continuous suture 10/28
Combined approach 1/28
Second surgical intervention 6/46
Surgical reintervention on ASD 3/6
Percutaneous closure of ASD 1/6
Botallo duct closure 176
Right outflow tract reconstruction 1/6
Arrhythmia’s onset after surgery (years) 19 +12
Symptoms 40/46
Arrhythmia
Typical atrial flutter 22/46
Atypical atrial flutter 16/46
Atrial tachycardia 8/46

The average time of onset of atrial arrhythmia after surgery was
19 + 12 years. In 13% of the patients, the arrhythmia was an inciden-
talfinding, while 87% were symptomatic. The most common present-
ing symptoms were palpitations (75%), dyspnoea (2.5%), palpitations
associated with dyspnoea (20%), and syncope (2.5%). At least one
atrial arrhythmia was documented in every patient: in 48% of the
patients, the ECG showed a typical atrial flutter, 35% showed an atyp-
ical atrial flutter,and 17% an atrial tachycardia. Non-sustained AF was
associated with the other arrhythmias in 41% of patients.

Procedural and mapping characteristics

Mean duration of the ablation procedure was 110 + 30 min. Mean
X-ray exposure was 30 + 9 min. In 46% of the patients, the clinical
arrhythmia was present at the time of the EP study, whereas 54%
were in sinus rhythm and the clinical arrhythmia was induced. Mean
right atrium volume was 163 + 74 mL. The EAM showed a scar or
an area of well-separated double atrial potentials indicating a conduc-
tion block compatible with the atriotomy incision localized in the
right lateral wall in the 63% of the cases (Figure 1), in the posterior
wall between superior and inferior vena cava in the 28% of the
cases and in the right atrium inferolateral wall (with the inferior
part of it reaching the inferior vena cava) in 9% of the cases.

In every patient, the EAM during arrhythmia showed the presence
of right atrial macroreentrant circuits only; no focal arrhythmia was
observed. The reentrant circuit was found to be CTIl dependent in
12 of 46 patients (26%). In the remaining 34 patients (74%), the atriot-
omy was crucial to create the substrate for the reentrant circuit: the
critical isthmus was located from the atriotomy to the superior vena
cavain 5 of 34 (15%) (Figure 2), from the atriotomy to the tricuspid
valve in 5 of 34 (15%), and from the atriotomy to both superior

and/or inferior vena cava in 24 of 34 (70%) (Figure 3). In four patients,
phrenic nerve capture from the inferolateral right atrial wall assessed
before RF delivery led to change in the planned ablation site.

The pattern of the arrhythmia on the surface ECG did not predict
the localization of the reentrant circuit found with the EAM. For
example, an ECG pattern compatible with isthmus-dependent
atrial flutter was actually associated with an atriotomy-dependent re-
entrant mechanism in some cases (Figure 3). In the 12 patients with
clinical typical atrial flutter, the ablation of the CTl was successful in
all the patients. Conversely, in all patients with atriotomy-dependent
tachycardia, the application of RF eliminating the conduction gaps
from the atriotomy to the closest non-conductive structure was
able to interrupt the arrhythmia and restoring stable sinus rhythm
(Figures 1-3).

At the end of ablation, the EP study showed the re-induction of a
sustained clinical arrhythmia in six patients. A repeat EAM demon-
strated a conduction gap in the linear lesions previously created in
all the six patients. The closure of the conduction gaps was able to
interrupt the arrhythmiain all but two patients; in those the tachycar-
dia degenerated in AF requiring electrical cardioversion to restore
sinus rhythm. No major complications occurred.

Follow-up

After the first ablation procedure, 35 out of 46 patients (76%)
remained free from their clinical arrhythmia.

In 11 of 46 (24%) patients, an atrial arrhythmia recurred (median
elapsed time between the first ablation procedure and the recur-
rence was 15 months, range 2—93): three patients had typical atrial
flutter, six patients atypical atrial flutter, and two patients AF. Nine
out of 11 patients underwent a second EP evaluation (median
elapsed time between the first and the second procedure was 31
months, range 6—117). Two patients, one with AFand one with atyp-
ical atrial flutter, denied the consent to a second EP study and the
arrhythmia persisted.

Second electrophysiological study

The three patients with typical atrial flutter underwent a successful
CTI ablation. Moreover, in two of them a repeat activation map
during sinus rhythm demonstrated also a conduction gap in the
linear lesion from the inferior vena cava to the atriotomy in one
case and from the atriotomy to both the inferior and the superior
vena cava in the other one. The conduction gaps were successfully
eliminated with RF energy application. A left atrial procedure of pul-
monary vein isolation combined to mitral isthmus ablation was suc-
cessfully performed in the patient with AF.

Among the five patients with recurrent atypical atrial flutter, the
second EP study showed the following results: in one patient no con-
duction gaps were found, a typical atrial flutter was induced anda CTl
ablation was successfully performed. In another patient, a right atrium
macroreentrant circuit was demonstrated at the EP study with a con-
duction gap in the previously created linear lesion. The closure of the
gap successfully interrupted the arrhythmia and stable sinus rhythm
was restored. In two patients, the macroreentrant circuit was in
the left atrium: one patient denied the consent to transeptal puncture
so sinus rhythm was restored by means of electrical cardioversion.
The patient remained free of arrhythmias on Class IC AAD
during the follow-up. In the second patient, the EAM showed a
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Figure | (A) Electroanatomic mapping of macroreentrant right atrial tachycardia. The activation map shows an atriotomy-dependent reentrant
circuit. Pale-blue tags indicate the atriotomy site at the lateral wall. The colour code shows the wavefront propagation around the atriotomy site. The
red colour indicates the earliest while the purple one the latest wavefront activation. The red bar indicates the ‘early meets late’ automatic interpol-
ation. The black line on RAO INF view is the linear ablation extending from the inferior part of the atriotomy to the inferior vena cava (IVC) with the
aim of eliminating the inferior isthmus of conduction. RAO INF, right anterior oblique view from an inferior aspect; RAO, right anterior oblique view;
LAQO, left anterior oblique view. (B) Surface ECG of the clinical arrhythmia. (C) Interruption of the tachycardia with the restoration of sinus rhythm
during linear ablation of the inferior isthmus of conduction. CS 1,2—CS 9,10: bipolar recordings from coronary sinus catheter; ABL d and p: bipolar
recordings from distal tip and proximal pair of electrodes of the ablation catheter; I-ll-aVL-V1: Surface ECG recordings.

macroreentrant circuit around the mitral isthmus. Left isthmus abla-
tion was ineffective in interrupting the arrhythmia; the patient was
discharged home on Class IC AAD. In the last patient with atypical
atrial flutter recurrence, the arrhythmia was not inducible at the EP
study. During the follow-up, another episode of paroxysmal atypical
atrial flutter occurred and the patient was started on Class IC AAD,
maintaining stable sinus rhythm since then.

Third electrophysiological study
Two patients, who underwent a successful second ablation proced-
ure, experienced athird atypical atrial flutter recurrence. The third EP
study showed a conduction gap along the line previously created in
one patient. Sinus rhythm was restored closing the conduction gap.
The second patient, who also suffered from paroxysmal AF,
refused to undergo a third EP study and was put on Class IC AAD.
No more recurrences were documented during the follow-up.
Considering the first procedure, the success rate was 76% (35 of
46). The success rate with the addition of a second and, in two
cases, a third ablation procedure increased to 87% (40 of 46) at a
mean follow-up of 7.3 + 3.8 years since the last procedure. With
the addition of AAD, 96% (44 of 46) of success rate was achieved
(Table 2).

No complications or other adverse events were observed during
the follow-up. One patient in sinus rhythm and initial sick sinus syn-
drome underwent pacemaker implantation 4 months after ablation
for progression of the sinus node dysfunction unrelated to the
procedure.

Discussion

The improvement in surgical techniques for patients with CHD
resulted in significant life prolongation. As these patients reach adult-
hood, they become highly susceptible to late complications asso-
ciated with the reparative surgery, including atrial arrhythmias.""”
These arrhythmias generally include CTl-dependent atrial flutter,
incisional atrial reentrant tachycardia, AF, and less commonly focal
atrial tachycardia.*® These arrhythmias generally occur >10 years
after surgery and can develop even in patients with simple CHD
such as ASD.>? The pharmacological treatment of these arrhythmias
in patients with surgically corrected ASD has been unsatisfactory.
On the other side, in the literature RF ablation has shown to be
very effective in the short or mid-term follow-up. Few data exist
regarding the long-term follow-up results of late-onset arrhythmia

in patients who underwent ASD repair.>” "3
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Figure 2 (A) Electroanatomic mapping of macroreentrant right atrial tachycardia. The activation map shows a reentrant circuit around the super-
ior vena cava (SVC). The atriotomy has been performed longitudinally suturing directly the atrial septal defect and extending down to the [IVC
through the posterior wall. This atriotomy/scar is crucial in creating the isthmus critical for the occurrence of the arrhythmia. The color code
shows a wavefront propagation around the atriotomy site. The red bar indicates the ‘early meets late’ automatic interpolation. Gray area indicates
scar tissue. The black line indicates the site of the linear ablation extending from the superior part of the atriotomy to the SVC with the aim of elim-
inating the critical isthmus of conduction. LL, left lateral view; SUP, superior view; T, tricuspid ring. (B) Surface ECG of the clinical arrhythmia.
(C) Tachycardiainterruption during linear ablation of the critical isthmus of conduction. CS 1-2, 5-6: bipolar recordings from coronary sinus catheter;
ABL d: bipolar recordings from distal tip of the ablation catheter; I-II—Il1-V1: Surface ECG recordings.

Based on these considerations we evaluated the role and the
success rate of RF ablation of late-onset atrial arrhythmias after sur-
gical repair of an ASD.

In our cohort of patients, the EP study showed that in the majority
of the cases the mechanism of the arrhythmia was a reentrant circuit
localized around the atriotomy. In 85% of them, the reentrant circuit
extended from the atriotomy to the superior and/or inferior vena
cava. Applying RF energy to create a linear lesion from the atriotomy
to the closest anatomical barrier was acutely successful in restoring
sinus rhythm in 100% of our patient cohort. This high success rate
was achieved with the aid of a precise EAM. In fact, patients with
macroreentrant right atrial tachycardia following atriotomy do not
only have adiscrete linear scarat the site of the atriotomy surrounded
by relatively normal atrial myocardium but, most often, these patients
have large areas of markedly reduced voltages in the atrium. The
classic mapping technique, utilizing the combination of an electro-
gram exhibiting a mid-diastolic potential plus entrainment pacing
showing concealed fusion with a post-pacing interval equal to the
tachycardia cycle length, presents some limitations in this popula-
tion."® A very high-density EAM seems, therefore, crucial for accur-
ately localizing the entire reentrant circuit and to design the
ablation strategy.’ These results are somewhat conflicting with
what has been recently reported. In fact, Wasmer et al.> showed

that, in a comparable population, the most common site of reentrant
circuit was localized in the CTI (69% of cases). It is difficult to explain
the conflicting results of the tachycardia mapping. However, it is
interesting to note that the authors used the EAM only in 24% of
the cases and this fact, together with the limitations of the entrain-
ment technique above mentioned, may help explain some of the dif-
ferences. Conversely, the importance of the ablation of the CTI
isthmus has been underlined also with our study. In fact, among the
34 patients with incisional tachycardia but without clinical typical
atrial flutter, additional successful CTl ablation was performed in
29 of them to prevent the occurrence of the arrhythmia in the follow-
up. In the remaining five patients, CTl ablation was not performed
because the ablation scheme designed to eliminate the peri-incisional
circuit was also able to clearly prevent the peri-tricuspid conduction.
This strategy proved to be successful in the long-term. In fact, clinical
typical atrial flutter recurred only in 3 of 46 (6.5%) corroborating the
conclusion of the other report.” In our experience, none of the 34
cases of incisional atrial tachycardia converted to common type
atrial flutter during the procedure. Only in two patients the incisional
tachycardia degenerated into AF, requiring electrical cardioversion
to restore sinus rhythm. These results, possibly, may be due to our
ablation strategy of performing ablation lines that were able to elim-
inate the peri-incisional circuit and also to prevent peri-tricuspid
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Figure 3 (A) Electroanatomic mapping of macroreentrant right atrial tachycardia. The activation map shows a figure of ‘8’ reentrant circuit around
two pivot points (*) in the right lateral wall. The atriotomy has been performed longitudinally in superior/posterior intercaval line and lateral right
atrial wall. It presents some conduction gaps creating the electroanatomic substrate for the figure of ‘8’ circuit. The colour code shows the wavefront
propagation during tachycardia. The red colour indicates the earliest while the purple one the latest wavefront activation. The red bar indicates the
‘early meets late’ automatic interpolation. Gray area indicates scar tissue. The black line indicates the site of the linear ablation extending from the
pivot points to the lateral tricuspid ring and to the [IVC with the aim of eliminating the isthmus of conduction. LAO, left anterior oblique view; RAO,
right anterior oblique view; PA: postero-anterior oblique view. (B) Surface ECG of the clinical arrhythmia. (C) Tachycardiainterruption during linear
ablation extending from the pivot points to the lateral tricuspid ring and to the IVC with the aim of eliminating the isthmus of conduction. CS 3-4,7-8:
bipolar recordings from coronary sinus catheter; |-I1-1ll-V1: Surface ECG recordings.

conduction. Secondarily, we have to consider that the majority of the
patients underwent CTl ablation as part of the ablation strategy.

Our results were obtained with mean X-ray exposure of 30 +
9 min. Our fluoroscopy time could appear quite long considering
the use of an EAM system, but it must be taken into account also
that the enrolment of our population extended over more than a
decade. In fact, with experience and technology improvement, fluor-
oscopy time decreased reaching 2—3 min in the last cases.

Another important feature of our study is that no patient was lost
to follow-up. In fact, since our institution is a regional referral center
for electrophysiology, we have a dedicated outpatient clinic for
grown-up CHD. During follow-up arrhythmias recurred in 11
patients (24%). This recurrence rate was quite high but similar to
what has been reported in other series.>'> A possible explanation
could be that the creation of a long, continuous, transmural linear
atrial lesion may be difficult to achieve with endocardial RF abla-

. 1720
tion;

in addition, adjacent scars may allow multiple circuits to
develop. Nine patients underwent a second and 2 patients a third
EP study. It is interesting to note that, in the majority of patients
who underwent the second and the third EP study, conduction
gaps were located at the sites of previous RF applications. Applying
RF energy to close the conduction gaps, the success rate of the abla-

tion procedure increased to 87%. With the addition of AAD in four

patients only, the overall efficacy reached 96% and it was maintained
during a mean follow-up of 7 years. These results suggest that the
primary macroreentrant circuit continued to use the same critical
anatomic areas and that the recurrence of macroreentrant atrial
tachycardia was likely secondary to failure of RF lesion formation
rather than inadequate atrial mapping of the tachycardia.

In our series of post-ASD surgery patients, similarly to what has
been previously reported,®'**"?? the incidence of AF associated
with right atrial macrore-entry was relatively high, 41% of the
patients. This finding is not surprising since patients with ASD
repair also have some left atrium enlargement and recent studies
have demonstrated the presence of extensive left atrium remodelling
in addition to remodelling of the right atrium.”® Moreover, new left
atrial sustained arrhythmias occurred also as recurrence in five
patients despite the successful elimination of the macroreentrant
right atrial tachycardia with the ablation. It seems that a different sub-
strate causing AF in these patients should be accounted for. Radio fre-
quency ablation was performed in two patients. It was effective in one
patient with AF who underwent pulmonary vein isolation and mitral
isthmus ablation.

No major complications or other adverse events related to the
procedure occurred in the acute setting or during the follow-up.
Even if the small sample size of the population has to be taken into
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Table 2 Ablation results’ flow-chart

Sucessful single
ablation procedure
35/46

| 12CTI

5 right atrial lesions

29 CTI + right atrial lesions

‘/u-&lmm\

I 3 typical atrial flutter

1 CTI
2 CTI + right atrial lesions

6 atypical atrial flutter

1CTI
1 right atrial lesions
1 left circuit & DCC < AAD

2 atrial fibrillation

1 PVs isolation +
mitral isthmus
1 consent denied

1 perimitral circuit & AAD

Successful multiple
ablation procedures
44/46

2 Recurrences

n 2 atypical atrial flutter
1 right atrial lesions

1 consent denied < AAD

Success without AAD
40/46 (87%)

Overall results

Success with AAD
44/46 (96%)

1 non inducibility = AAD
1 consent denied

Consent denied
2/46 (4%)

account, the high safety profile of the procedure could be due to the
high experience of the center and to the fact that the majority of the
arrhythmias were right-sided. The high-density EAM allowed us to lo-
calize precisely the sinus node and to perform a safe procedure
without harming this delicate structure. Only one patient underwent
pacemaker implantation due to the progression of a pre-existing
sinus node dysfunction.

Conclusion

Atrial arrhythmias post-ASD surgical closure develop late after the
repair and are often refractory to medical therapy. The mechanism
is usually a macroreentrant right atrial circuit involving the atriotomy
in the majority of patients. Radiofrequency ablation with the aid of a
high-density EAM showed very good long-term results. Empiric CTI
ablation may improve the long-term success. Therefore, in these
patients RF ablation could be considered early in the management
of late-onset atrial tachycardias.
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EP CASE EXPRESS

Congenital long QT syndrome: a case report of LQT2 and

LQT13 in a neonate

Rachel Bond, Andrew Blaufox, Bruce Goldner, and Apoor Patel

HofstraNorth Shore, LI School of Medicine, Long Island, NY, USA

Long QT syndrome (LQTS) is a disorder of
ventricular myocardial repolarization characterized
by a prolonged QT interval on the electrocardio-
gram (ECG). At least 12 different genes in patients
with congenital LQTS have been described,
designated LQT 1 through 12. However, more re-
cently at least 13 types of congenital LQTS have
been identified.

The neonate, who was born prematurely, was
noted to have increased ventricular ectopy on the
monitor. An ECG obtained at the time demon-
strated sinus bradycardia with QTc of 532 ms. An
echocardiogram demonstrated a patent foramen

mutation in KCNJ5 (LQT 13). Each parent underwent testing. Her mother was found to have a mutation in KCNH?2 along with phenotypic
evidence of LQT, prolonged QTc on ECG. Her father had a mutation in KCNJ5 but no phenotypic evidence of LQT.

LQT13 described in a Chinese family with a missense mutation (Gly387Arg) in the KCNJ5 gene. Our patient, not of Asian descent, was
found to have a deleterious mutation in the gene KCNH2 and the already mentioned KCNJ5. There are no documented patients with

deleterious mutations of both genes.

The full-length version of this report can be viewed at: http:/www.escardio.org/communities/EHRA/publications/ep-case-reports/

Documents/Congenital-long.pdf.

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 2014. For permissions please email: journals.permissions@oup.com.
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ovale and propranolol was started. Genetic testing of the neonate revealed a pore, missense mutation in KCNH2 (LQT 2) and a nonsense

doi:10.1093/europace/euu299

220z 1snbny /| uo Jasn sonsnr Jo wawuedaq 'S'N A9 26068%/0081/Z1/91/2101e/a0edoins/woo dnooiwspeoe//:sdiy woll papeojumoq


http://www.escardio.org/communities/EHRA/publications/ep-case-reports/Documents/Congenital-long.pdf
http://www.escardio.org/communities/EHRA/publications/ep-case-reports/Documents/Congenital-long.pdf
http://www.escardio.org/communities/EHRA/publications/ep-case-reports/Documents/Congenital-long.pdf
http://www.escardio.org/communities/EHRA/publications/ep-case-reports/Documents/Congenital-long.pdf
http://www.escardio.org/communities/EHRA/publications/ep-case-reports/Documents/Congenital-long.pdf
http://www.escardio.org/communities/EHRA/publications/ep-case-reports/Documents/Congenital-long.pdf

