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underwent the flouroless catheter ablation (39 patients of the first procedure and 4 patients Accepted date: April 20, 2020

met with failure of the conventional catheter ablation) Published date: April 27, 2020

Results: The first procedure acute successful rate in group Il was significantly higher than in
group | (94.8% versus 86.3%, respectively; p<0.05). The fluoroscopy time, and radiofrequency
delivery time of group | was significantly longer than the group Il respectively (904.26 + 547.56
seconds in group | versus 169.21 + 85.66 seconds in group Il; p<0.001); (157.32 + 81.82 seconds
in group | versus 95.87 + 55.24 seconds in group Il; p<0.001). The number of radiofrequency
applications of group | was significantly higher than group Il (8.65 + 8.15 times versus 6.05
+ 4.69 times respectively; p<0.01). However, there was no significant difference between 2
groups in procedure time (78.71 + 38.76 minutes in group | versus 76.34 + 36.48 minutes in
group II; p=NS). After 6 months follow-up, 7.9% in group I and 5.3% in group Il had a recurrence
of atrial tachycardia.

Conclusion: The fluoroless catheter ablation enhanced a more successful rate than the
conventional catheter ablation. The fluoroless catheter ablation can reduce fluoroscopy time,
radiofrequency delivery time and the number of radiofrequency applications compared to
conventional catheter ablation.
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Introduction

Focal atrial tachycardia (AT) is an uncommon arrhythmia. It accounts for 5%-17% of patients
with supraventricular tachycardia [1]. Focal AT arises from a single site within the right or left
atrium, in contrast to macroreentrant AT (eg, atrial flutter), which involves multiple sites or
larger circuits. Focal AT may occur in the patients (pts) with heart disease such as heart failure,
congenital heart disease, ischemic heart disease, pulmonary decompensation, infection,
excessive alcohol ingestion, hypokalemia, hypoxia, stimulants, cocaine ingestion, post-heart
surgery, post atrial fibrillation catheter ablation and without structural heart disease [2-
4]. Due to the poor efficacy of pharmacologic therapy, catheter ablation may be definitive
therapy for these patients. Recently, the non-fluoroscopic mapping system is becoming the
more widespread use of the electrophysiology laboratory. However, there is very limited
data available comparison of conventional and flouroless catheter ablation for focal atrial
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tachycardia. The aim of the present study was to compare
between conventional and flouroless catheter ablation for
focal atrial tachycardia.

Patients and Methods

Patients: We collected 112 patients of focal AT of 3643 patients
who underwent catheter ablation at Hanoi Heart Hospital
from January 2015 to September 2019. 112 patients were
divided into 2 groups. Group | consisted of 73 patients who
underwent conventional catheter ablation. Group Il consisted
of 43 patients who underwent the flouroless catheter ablation
(39 patients of the first procedure and 4 patients met with
failure of the conventional catheter ablation) (Figure 1).
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Figure 1: Flow diagram of the study process.

Study methods: the retrospective observational study.

Mapping and ablation procedure: In general, three catheters
(4-6F) were positioned at the right ventricular apex, His bundle
region, and right atrium using the femoral vein approach
and the coronary sinus (CS) using the left sub-clavian vein
or femoral vein approach. In the electrophysiological study,
it was done using standard protocols. The criteria were used
to confirm the diagnosis of AT [5]: (1) tachycardia induction
and maintenance independent of atrioventricular nodal
conduction or presence of anterograde atrioventricular block
during tachycardia; (2) inability to advance atrial activation
by ventricular premature beats delivered during tachycardia
at a time of His bundle refractoriness; and (3) electrogram
sequence immediately after ventricular paced beats showing
an “atrial-atrial-ventricular” pattern. In the group I, we mostly
used a 20 polar catheter (Duo-Decapolar 7F) in the right

atrium (Figure 2).
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Figure 2: A 71-year-old male patient with AT in the non-coronary cusp, the
ablation catheter was performed from the right femoral artery approach.
The 20 polar catheter (Duo-Decapolar 7F) was used to map in the right
atrium. The successful ablation site located in non-coronary cusp.

In group Il, the non-fluoroscopic mapping system used Ensite
Velocity (St Jude Medical) during the entire procedure. The
atrium was constructed geometry by Inquiry catheter (7F)
(Figure 3). An ablation catheter (7F, 4 mm tip) was typically
introduced using the right femoral vein approach if the AT was
localized to the right atrium and using a trans-septal approach
if the AT was localized to the left atrium. In cases where the AT
was localized to the non-coronary cusp, the ablation catheters
were using the right femoral artery approach (Figure 2). The
radiofrequency (RF) ablation was applied in an activation time
of at least 20 ms before the onset of the P wave. If the onset
of the P wave was difficult to define, the activation time was
measured from the onset of the local electrogram to coronary
sinus ostium. The radiofrequency energy delivered was 20-50
W, and the temperature limit was individually set to 50-700C.

Figure 3: A 16-year-old female patient with AT in the left septal. The
atrium was constructed geometry by Inquiry catheter. The electrogram
located in the right septal at 35 ms before the coronary sinus ostium
electrogram. However, the left septal electrogram was earlier at 45 ms
before the coronary sinus ostium electrogram. The successful ablation
site located in left septal.
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Follow up: The patients underwent follow-up by an electro-
physiologist in the hospital outpatient clinic from post-
procedure to at least 6 months after the procedure. If patients
could not follow-up in the clinic, they were followed up by
telephone interviews. Twelve-lead ECGs or Holter recordings
were performed in patients with symptomatic palpitations.

Successful criteria: Acute success was defined as the non-
inducibility of the AT by programmed extra stimuli and/or
isoproterenol administration. Long-term success was defined
asalackofelectrocardiographically evident AT.Recurrence was
defined as symptomatic and/or asymptomatic episodes of AT
confirmed by ECG or Holter recordings. A second procedure
was done if symptomatic recurrence was documented.

Statistical analysis: All data were summarized using
frequencies and percentages for categorical data and mean
+ standard deviation (SD) for continuous data. Comparisons
between groups were performed with Chi-square, Fisher’s
exact test and 2 sample t-test as appropriate. Statistical
analysis was performed using IBM SPSS software for Windows
version 20.0. (Armonk, NY: IBM Corp). A p-value of less than
0.05 was considered statistically significant.

Results

During the study period, 112 patients of AT underwent
catheter ablation. The conventional catheter ablation was
attempted in 73 patients, whereas 43 patients underwent the
flouroless catheter ablation. The mean age was 50.46 + 17.77
years (from 4 years old to 85 years old), with males accounting
for 33.9%. Table 1 shows patient baseline characters.
Demographics in the group | were similar to those in the
group I, except higher age of group | (53.11 +£16.73 years in
group | versus 45.05 £19.40 years in group Il; p<0.05) and a
higher number of children in group Il (1.3% in group | versus
11.6% in group II; p<0.05).

Table 1: Baseline characters of the studied population.

Left Ventricular | 4432 +6.83 43.64 +8.52 NS
Diastolic
diameter (mm,

mean * SD)

Left Ventricular | 62.16 +10.17 64.63 +10.75 NS
Ejection
Fraction (mm,

mean * SD)

LVEF < 40 %
(n, %)

2(2.7%) 3 (6.9%) NS

The group | was successful in 63 of 73 patients
(86.3%). Four patients who were unsuccessful in conventional
catheter ablation, the second procedure were performed by
flouroless catheter ablation. The total acute successful rate
in group Il was not significantly different from the group |
(88.3% versus 86.3%, respectively; P=NS). However, the first
procedure acute successful rate in group Il was significantly
higher than in group | (94.8% versus 86.3%, respectively;
P<0.05). In 4 patients who were unsuccessful in conventional
catheter ablation, one patient got successful with flouroless
catheter ablation. The detail of the successful rate shows in
Table 2.

Table 2: Successful rate and recurrence rate.

Group | Group Il P
Total acute 63 pts/73 pts 38 pts/43 pts NS
successful rate (86.3%) (88.3%)
(n, %)
Long term 58 pts /73 pts 36 pts /43 pts NS
successful rate (79.4%) (83.70%)
(n, %)
The first 63 pts/73 pts 37 pts/39 pts <0.05
procedure acute | (86.3%) (94.8%)
successful rate
(n, %)
Long term the 58 pts /73 pts 35 pts/39 pts <0.05
first procedure (79.4%) (89.74)
successful rate
(n, %)
Recurrence rate | 5pts/63 pts 2 pts/38 pts NS
(n, %) (7.90%) (5.30%)

Group | (n=73) |Group Il (n=43) |p
Age (years, 53.11£16.73 45.05 +19.40 <0.05
mean * SD)
Male sex (n, %) 24 (32.8%) 15 (34.8%) NS
Pregnancy (n, 0 2 (4.6%) NS
%)
Children under 1(1.3%) 5(11.6%) <0.05
16 year old
(n, %)
Hypertension 12 (16.4%) 7 (16.2%) NS
(n, %)
Diabetes (n, %) 3(4.1%) 2 (4.6%) NS

Table 3 shows the characters of tachycardia and the
location of AT. In group |, we met one patient with 2 types
of tachycardia (one is AT and one is atrioventricular nodal
reentrant tachycardia - AVNRT). In group I, we met one patient
with AT after catheter ablation of atrial fibrillation. In group II,
there were 2 patients with two foci of AT. We found more than
50% of foci located in crista terminals and coronary sinus in
both groups. There was no significant difference regarding
the localization of foci between the two groups.

a2
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Table 3: Characters of tachycardia and location of AT

Group | Group Il P

Other arrhythmia beside AT 0 1(2.3%) NS
Post ablation of atrial fibrillation (n,%) | 1 (1.3%) 0 NS
AVNRT (n,%)

Two foci of AT (n,%) 0 2 (4.6%) NS
Location of AT

Crista terminalis (n,%) 24(32.8%) | 16(35.5%) | NS
Coronary sinus (n,%) 18 (24.6%) | 10(22.2%) NS
Perinodal tissue (n,%) 11 (15.0%) | 5(11.1%) NS
Right septal (n,%) 3 (4.1%) 2 (4.4%) NS
Tricuspid annulus (n,%) 8(10.9%) 3 (6.6 %) NS
Superior vena cava (n,%) 3(4.1%) 2 (4.4%) NS
Right atrial appendage (n,%) 0 1(2.2%) NS
Non-coronary cusp (n,%) 1(1.3%) 0 NS
Pulmonary vein (n,%) 0 1(2.2%) NS
Left septal (n,%) 0 1(2.2%) NS
Mitral annulus (n,%) 4 (5.4%) 3 (6.6%) NS
Coronary sinus body (n,%) 1(1.3%) 1(2.2%) NS

Data related to catheter ablation procedures is presented in
Table 4. The fluoroscopy time, radiofrequency (RF) delivery
time of group | was significantly longer than the group I,
respectively (904.26 + 547.56 seconds in group | versus 169.21
+ 85.66 seconds in group Il; p<0.001); (157.32 +£ 81.82 seconds
in group | versus 95.87 + 55.24 seconds in group Il; p<0.001).
The number of RF applications of group | was significantly
higher than the group Il (8.65 + 8.15 times versus 6.05 + 4.69
times respectively; p<0.01). However, there was no significant
difference between 2 groups in procedure time (68.71 + 28.76
minutes in group | versus 66.34 + 26.48 minutes in group lI;
p=NS).

Complication: No major complication was related to the
procedures. Only one minor complication was hematomas in
group Il.

Table 4: Data related to the catheter ablation procedure.

Group | (n=73) |Group Il (n=43) |p
Procedure time | 78.71 £ 38.76 76.34 + 36.48 NS
(minutes)
Fluoroscopy 904.26 +547.56 | 169.21 + 85.66 <0.001
time (seconds)
Number of RF 8.65+8.15 6.05 + 4.69 <0.01
application
RF delivery time | 157.32 +81.82 95.87 £55.24 <0.001
(seconds)

Follow up: In group |, 56 patients were followed up in the

clinic and 7 patients were followed up on the phone. In group
I, 33 patients were followed up in the clinic and 5 patients
were followed up on the phone. After 6 months follow-up, 5
of 63 patients (7.9%) in group | and 2 of 38 patients (5.3%) in
group Il had a recurrence of AT.

Discussion:

Based on data of prior publications, conventional mapping
can still be a beneficial choice to guide catheter ablation
based on the high success rate and lower cost [6]. Our data
also shows that conventional catheter ablation does not
differ much in the procedure time compared to fluoroless
catheter ablation. The old data shows that the success rate
of conventional catheter ablation was 75% to 92% [6-9]. The
successful rate of flouroless catheter ablation was 90% to
98.5% in some special populations [10-12].

Our study shows that the success rate improved significantly
when flouroless catheter ablation was used. Besides,
conventional mapping has been well established that
radiation exposure increases the lifetime risk of malignancies,
genetic defects, skin injuries, and cataracts [13]. Studies have
shown the radiation exposure received from 53 minutes
to 60 minutes of fluoroscopy during ablation procedures
might result in 0.7-1.4 fatal malignancies per 1,000 women
and 1.0-2.6 per 1,000 men [14]. 3D mapping has reduced
fluoroscopy times. The reduction of radiation with the use
of 3D mapping systems, catheter ablation has brought new
hope to special patients, such as pregnant women and
children. In our study, there are 2 cases of pregnant patients
that we find that it is difficult to perform in conventional
catheter ablation due to the risk of radiation in pregnant
women. In previous guidelines, the catheter ablation for
pregnancy is not strongly recommended with class Il b (level
of evidence C) for supraventricular tachycardia [15]. However,
the new ESC Guideline for supraventricular tachycardia is a
more recommended flourless catheter ablation in pregnant
cases of drug-refractory or poorly tolerated supraventricular
tachycardia at the experienced centers with class Il a [16].
The other group of patients who benefit most from flouroless
catheter ablation procedures is children. The radiation dose
reduction of pediatric patients might be as much as 10
times more radiosensitive than adults [17]. A larger number
of centers have reported the use of 3D mapping tools for
catheter ablation in children seems to allow a reproducible
approach that does not increase the risk of complications
[18-20]. In our study, the young patients were recommended
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to do flouroless catheter ablation that is why the age in the
group of flouroless catheter ablation was lower than the age
in the group of conventional catheter ablation. Recently,
APHRS expert consensus on 3D mapping was strongly
recommended with class | (level of evidence C) for flouroless
catheter ablation in children [21].

Our study also shows that the flouroless catheter ablation can
reduce the number of RF application and RF delivery time;
this can reduce heart damage more and avoid complications
compared to conventional catheter ablation. However, this
difference needs a larger number of patients to be confirmed.
From our data, we recommend using the flouroless catheter
ablation for patients with atrial tachycardia.

Conclusion

The fluoroless catheter ablation enhanced a more successful
rate than the conventional catheter ablation. The fluoroless
catheterablation can reduce fluoroscopy time, radiofrequency
delivery time and a number of radiofrequency applications
compared to conventional catheter ablation. However, there
was no difference between 2 methods in procedure time.

Limitation of the study

Our study has some limitations. This was a retrospective
and observational study in a single center (4 operators
with different experience: from 3 years to more 20 years in
electrophysiology). Due to the nonrandomized nature, this
study does not ensure homogeneity between the 2 groups.
The follow-up has been based on symptomatic recurrence,
ECG and Holter monitoring. In addition, some patients were
followed up by telephone interviews.
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