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ORIGINAL PAPER

n Abstract Objectives The abla-
tion of common type atrial flutter
is mainly performed by two ap-
proved techniques, whose efficacy
and outcome in terms of quality of
life have not been evaluated so far
in a long-term follow-up study
over years. A high proportion of
patients suffer from coexistent
atrial fibrillation, which may
worsen the ablation result. The
question arises whether one tech-
nique is more effective than the
other when immediate ablation
results, the occurrence of atrial
fibrillation and the quality of life
are compared. Considering these
facts, it is reasonable to think
about new ablation strategies for
common type atrial flutter in the
era of new concepts in catheter
ablation of atrial fibrillation.
Methods In a retrospective study
we evaluated a detailed question-
naire in 132 patients who under-
went ablation of common type
between 1999 and 2004. Radiofre-
quency ablation was performed
irrespective of coexistent atrial fi-
brillation either with an irrigated
tip or the 8 mm tip electrode.
Acute and long-term ablation out-
come, and the associated quality of
life, pre-, under- and post-ablation
was compared in the two different
ablation groups. Recurrent tachy-
cardia were re-evaluated by 12 lead
ECG analysis and assessed for
both ablation groups. Results 88

(67%) of the 132 patients con-
tacted answered the questionnaire
polling the perceived benefits of
the procedure. Of the other 44
patients (33%); 4 (3%) had died,
7 (5.3%) had moved, 33 patients
(25%) could not be included due
to missing or incoherent answers.
Independent of the ablation tech-
nique there was a high acute and
long-term ablation success rate at
about 95%. After a mean of 3 years
of follow-up this benefit persists in
spite of a high proportion of re-
current tachycardia, mainly atrial
fibrillation (55/88 patients, 59.1%).
Despite the occurrence of second-
ary tachycardia, there was a high
significant long-term symptomatic
benefit in the state of healthy and
daily practice work, evaluated with
a p-value of < 0.0005. The fre-
quency of episodes and the symp-
tom “tachycardia” were signifi-
cantly reduced after effective ab-
lation of common type atrial flut-
ter, p-values of 0.003 and 0.002,
respectively.

Therefore the need for hospi-
talization was significant reduced
(p = 0.001). Comparison of both
approaches revealed that there
was no significant difference re-
lated to the incidence and occur-
rence of atrial fibrillation. Conclu-
sions The two mainly accepted
and applied techniques for the
ablation of common type atrial
flutter show an excellent outcome
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under the aspect of ablation effi-
cacy and quality of life in long-
term follow-up. Three years after
the ablation procedure the major-
ity of patients consider the inter-

vention beneficial. Despite the
relatively high appearance of at-
rial fibrillation in the long-term
follow-up this effect is still trace-
able.

n Key words atrial flutter –
atrial fibrillation –
quality of life –
catheter ablation

Introduction

Radiofrequency catheter ablation targeting the isth-
mus between the tricuspid annulus and the inferior
vena cava is a well-established treatment for typical
atrial flutter and its primary success rate is more
than 90%. With an incidence of 88/100 000 person-
years in the US [8], this highly effective and safe
treatment has become the standard treatment for re-
current atrial flutter, which is difficult to treat medi-
cally and due to its recurrence rate.

Patients with atrial flutter often present symptoms
of palpitations, dyspnea, fatigue, chest pain or wors-
ening heart failure. Under special circumstances of
antiarrhythmic drug therapy one-to-one atrioventri-
cular (AV) conduction may occur in patients during
exercise which may be associated with life-threaten-
ing symptoms.

Despite the high immediate and long-term follow-
up success rate of atrial flutter catheter ablation
many patients, sooner or later suffered from new
palpitations and secondary arrhythmias, first of all
the occurrence of post-ablation atrial fibrillation
(AF). After successful atrial flutter catheter ablation,
recent reports have shown an incidence of 12 to 63%
of AF in long-term follow-up [3, 7, 11, 12, 16].

In consideration of new upcoming ablation tech-
nologies of AF it will be of value to think about new
ablation strategies at least if these patients show epi-
sodes of atrial fibrillation prior to the isthmus abla-
tion of common type atrial flutter. Repeated treat-
ments of potentially curable supraventricular tachy-
cardia (SVT) can be avoided [10, 17].

Methods

n Study population

All 132 patients (27 female; 105 male; age 64.3 ± 9.5
years) who had a radiofrequency catheter ablation of
typical (common type) atrial flutter at the Depart-
ment of Cardiology, University Hospital Bochum
between 1999 and 2004 were contacted and asked to
complete a detailed questionnaire. This question-
naire was a modified and simplified version of the
SF-36 Health Survey questionnaire and the Symptom
Checklist – Frequency and Severity Scale in order to
translate the various domains and components of
well being into a quantitative value. Overall 102
(77%) of all contacted patients returned the en-
closed questionnaire, the other 30 (23%) patients
who did not answer, had moved or died. Fourteen
patients gave incomplete or incoherent answers and
had to be excluded from the study. Basic clinical
characteristics of the 88 (67%) patients included are
shown in Table 1. Patients suffering from new palpi-
tations and SVT’s were contacted a second time to
demonstrate a 12-lead ECG to verify the underlying
arrhythmia.

n Electrophysiological study
and radiofrequency catheter ablation

All patients demonstrating a typical isthmus-depen-
dent circuit with a counter clockwise or clockwise
activation sequence around the tricuspid annulus,

Table 1 Baseline patient characteristics and procedural ablation data

Variables N Mean SDA Min 25th Percentile Median 75th Percentile Max

Age (years) 88 64.2 9.2 41.0 58.5 64.0 71.0 81
AF – since months 86 73.9 71.7 14 32.0 52.0 77.0 305.0
AF – since years 86 6.2 6.0 1.2 2.7 4.3 6.4 25.4
RF applications 88 14.22 9.07 0.00 8.00 11.00 20.00 46.00
Ablation technique
irrigated 55 14.42 9.16 4.00 8.00 11.00 18.00 46.00
8 mm tip 33 13.88 9.05 0.00 7.00 11.00 20.00 40.00



documented in a 12-lead ECG pattern were included
in this study. The ablation itself was performed
either under continuing atrial flutter or in sinus
rhythm after spontaneous or electrical conversion
in highly symptomatic patients. The procedure was
done only by anatomical and/or electrophysiological
orientation, venograms of the vena cava inferior,
the inferior right atrium or the coronary sinus
like in previous studies processed were not per-
formed.

In all patients a deflectable “halo” catheter with
20 electrodes (Life wire, St.-Jude Medical, CA, USA)
was adjusted at an appropriate position to record
electrograms of the roof, high right atrium, the right
atrial lateral wall and the low right atrial isthmus
simultaneously. A decapolar deflectable catheter
(Biosense Webster Inc., CA, USA) was inserted into
the coronary sinus. Baseline pacing before ablation
demonstrated the effective conduction along the
isthmus while pacing from the distal halo catheter
to the proximal coronary sinus catheter and vice ver-
sa. The conduction time and dispersion for each
stimulation procedure was determined.

n Radiofrequency ablation technique

The ablation itself was carried out either by irrigated
tip catheter ablation with a 5 mm tip catheter (Bio-
sense Webster Inc., CA, USA) or a conventional
8 mm tip ablation catheter (Biosense Webster Inc.,
CA, USA) which were introduced in a long pre-
shaped AR3 sheath (St.-Jude Medical Inc., MA, USA)
providing optimal tissue contact while ablation. The
preset duration of each radiofrequency pulse was
60 s for the irrigated tip catheter and 120 s for the
8 mm conventional tip catheter. The targeted power
output for the irrigated tip catheter was 45–50 W
with a target temperature of 42–45 �C; for the 8 mm
tip catheter we applied 60–70 W and a target tem-
perature of 60 �C.

We performed point to point application of radio-
frequency energy during pullback of the ablation
catheter from the right ventricle toward the inferior
vena cava to create a linear lesion of the inferior
vena cava-tricuspid-annulus isthmus. To stay on the
line we analyzed exclusively anatomical and electro-
physiological orientation data and worked using the
biplane technique, right anterior oblique 30�, left
anterior oblique 50�. Successful ablation was defined
as achievement of bidirectional isthmus conduction
block with suitable prolongation of the conduction
time. In addition we were looking for double poten-
tials with a minimum interval of 90 ms along the
ablation line. These endpoints were reevaluated after
a waiting period of at least 20 min.

n Anticoagulation treatment after catheter ablation

All patients received an anticoagulation treatment
with phenprocoumon and a target INR of 2–3 after
the catheter ablation for at least 4 to 6 weeks. Pa-
tients with documented AF prior to the ablation
continued the anticoagulation for a lifelong therapy.
Patients with atrial flutter only and documented si-
nus rhythm after the initial anticoagulation treat-
ment stopped the therapy. Patients with recurrent ar-
rhythmias were individually treated, dependent on
the underlying arrhythmia.

n Statistical analysis

For the description of the metric variables the re-
sults are expressed as number, mean, standard de-
viation (SDA) and extreme (minimum and maxi-
mum), and median. The 95% confidential interval is
described by Person-Clopper. The analysis of the
time to recurrence was done by Kaplan-Meier.

The comparison of the distribution of the catego-
rical variables before and after ablation concerning
two variables was expressed by the McNemar test.
With the Chi-squared distribution, we compared
more than two variables.

The Mann Whitney U Test was applied for the
comparison of the two ablation techniques.

Results

n Study population

Our study comprised 132 patients with common
type atrial flutter treated with irrigated 5 mm tip
electrode or the conventional 8 mm tip electrode.
The follow-up period was 36 ± 17 months. Treatment
decision and therapeutic approach were independent
from atrial fibrillation burden prior to radiofre-
quency ablation.

A total of 88 patients (67%) answered the ques-
tionnaire completely, of the other 44 patients (33%)
four patients (3%) had died of a co-morbid illness
and seven (5.3%) had moved. Of the remaining 33
patients (25%) not included into the study, 19 pa-
tients did not answer (58%), 14 patients had to be
excluded (42%) because of incomplete or incoherent
answers. The answers to the questionnaire were de-
pendent on the year of the ablation. While 45% of
the patients with ablation in the year 1999 answered,
more than 86% of the patients with ablation in the
year 2004 answered the questionnaire. There was a
continuous increasing number of patients answering
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to the questionnaire from the year 1999 to 2004. The
baseline characteristics of the included patients are
shown in Table 1.

n Ablation procedure

The 88 patients studied suffered from atrial flutter
for a mean of 6.2 ± 6.0 years prior to the ablation
procedure. Most of the patients (68/88–77.3%) were
in sinus rhythm on the day of ablation, the remain-
ing 20 patients (22.7%) had predominantly persistent
common type atrial flutter, whereas four patients
(4.7%) showed mainly atrial fibrillation. The latter
group was converted into sinus rhythm prior to the
ablation by biphasic DC shock. The other patients
with persistent common type atrial flutter were ab-
lated under continuing atrial flutter and sinus
rhythm was restored by DC shock only if the first
isthmus line failed to interrupt the arrhythmia.

In 55 (62.5%) patients ablation was performed
with the 5 mm irrigated tip electrode and 33
(37.5%) underwent the procedure with the 8 mm tip
electrode. The Mann Whitney U test showed that
there was no significant difference in the number of
ablation procedures per year in each study group
(1999 to 2004, p = 0.698).

Regarding all patients, bidirectional block could
be achieved in 84 patients (95.5%), in four patients
(4.6%) unidirectional block or no isthmus block was
processed. For this latter group and four of the pa-
tients with bidirectional block, thus 8 patients
(9.2%) in total, more than one isthmus ablation line
was completed in the ablation procedure. No differ-
ences were found between the two ablation tech-
niques relating to a second or third ablation line
(p = 1). The acute success rate did not depend on the
ablation strategy, bidirectional conduction block was

achieved in 52 of 55 (94.6%) patients with irrigated
ablation and in 32 of 33 (97.0%) applying the 8 mm
tip ablation group (p-value = 1).

The other variables like re-induction of a tachy-
cardia post intervention, atrial fibrillation prior to
ablation and or at the day of intervention, as well as
patients with persistent atrial flutter prior to the
treatment showed no significant differences between
the two ablation groups (Table 2).

The Mann Whitney U Test showed no differences
in the number of radiofrequency ablation applica-
tions, 14.2 ± 9.1 for all patients, 14.4 ± 9.2 in the irri-
gated tip group and 13.9 ± 9.1 in the 8 mm tip elec-
trode group (p = 0.976). There was a wide variation
of necessity of radiofrequency applications, ranging
from 4 to 46 burns in both groups without signifi-
cant difference (Table 1).

n Questionnaire in long- term follow-up

Applying a modified version of the SF-36 Health
Survey questionnaire and the Symptom Checklist –
Frequency and Severity Scale the patients had to es-
timate the ablation procedure itself using a ranking
scale from 1 to 6: extremely, very strong, strong,
moderate, low, none (Table 3). Most of the patients
confirmed that the physical (75.9%) and emotional
(77.3%) load of the ablation procedure, indepen-
dently of conventional ablation or irrigated tip abla-
tion, was moderate or below. This circumstance is
expressed by 66/88 patients (75%) who would agree
to a re-ablation procedure if necessary. Relating to
the intervention, independent of the ablation tech-
nique used, for almost two-thirds of the patients
(63.8%) the result of the ablation is good or better,
while for 75.5% well-being is even good or better
(Table 3).
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Table 2 Comparison of the categorical variables of the two ablation techniques

Variables Value Irrigated 8 mm tip

Number % Number % p-value

Bidirectional
block

yes
no

52
3

94.6
5.5

32
1

97.0
3.0

1

Bidirectional block,
no reinduction

yes
no

50
5

90.9
9.1

29
4

87.9
3.0

0.723

Atrial fibrillation
in history

yes
no

7
48

12.7
87.3

5
28

15.2
84.9

0.757

Atrial flutter while
ablation

yes
no

12
43

21.8
78.2

8
25

24.2
75.8

0.798

missing 2
Atrial fibrillation
while ablation

yes
no

1
54

1.8
98.2

3
28

9.7
90.3

0.131



In comparison of the subjective well-being and
state of health before and after the ablation proce-
dure in long-term follow-up, applying the Chi-
squared distribution, there was a high significant
improvement (p < 0.0005) despite the ablation tech-
nique deployed.

n Recurrent tachycardia

As described above, all patients suffering from new
palpitations and or recurrent tachycardia were re-
evaluated in our study, and a 12-lead ECG was re-
quested. 52 (59.1%) of the 88 studied patients re-
ported about recurrent arrhythmias at follow-up, the
95% confidence interval corresponding to Person-
Clopper was 48.1%; 69.5% (Fig. 1).

The medium time interval from therapy to a re-
current tachycardia in all patients was 48.8 months
(Kaplan-Meier estimate), the 95%-confidential time
interval was 43.1 months to 54.55 months. According
to the statistical analysis of the Kaplan-Meier esti-
mation, it is presumable that after 7–8 years only a
very small proportion of initially effective ablated
patients are free from a recurrent arrhythmia
(Fig. 1).

The evaluation of the requested ECG’s demon-
strated that the majority of 38/52 patients (73.1%)
suffered from atrial fibrillation, whereas 2/52 pa-
tients (3.8%) demonstrated a left atrial tachycardia,
the remainder 12/52 patients (23.06%) showed 12-
lead ECG pattern of atrial flutter, 9 patients (17.3%)
showed atypical, non-isthmus dependent atrial flut-
ter, while 3 patients (5.7%) patients had typical atrial
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Table 3 Relative frequency of the categorical variables for the evaluation of the ablation procedure (p-value a = calculated with the exact test of Fisher)

Variables Value Irrigated 8 mm tip

Number % Number % p-value a

Physical exposure missing
extremely
very strong
strong
moderate
low
none

3
3
1
7

15
11
15

5.8
1.9

13.5
28.9
21.2
28.9

2
2
2
5

10
7
5

6.5
6.5

16.1
32.3
22.6
16.1

0.750

Mental exposure missing
extremely
very strong
strong
moderate
low
none

2

4
6

14
16
13

7.6
11.3
26.4
30.2
28.9

2
1
4
4
3

13
6

3.2
12.9
12.9

9.7
41.9
19.4

0.276

Content with the result
of the ablation

missing
extremely
very strong
strong
moderate
low
none

6
8
9

15
6
1

10

16.3
18.4
30.6
12.2

2.0
20.4

2
3
9
7
7

5

9.7
29.0
22.6
22.6

16.1

0.574

Evaluation of the state of health missing
very good
good
moderate
low
very low

2
7

20
14

8
4

13.2
37.7
26.4
15.1

7.6

8
10

6
4
5

24.2
30.2
18.2
12.1
15.2

0.477

Would you agree to a re-ablation? yes
no

41
14

74.6
25.5

25
8

75.8
24.2

1

Duration/intensity
of the recurrent tachycardia

missing
less
equal
more

29
17

5
4

65.4
19.2
15.4

11
15

3
4

68.2
13.6
18.2

0.916



flutter, corresponding to the initially 5% of basic fail-
ures (Fig. 2).

Regarding the two different ablation groups, in
the irrigated ablation group 29/55 patients (59.1%)
presented a recurrent tachycardia, the 95%-confiden-
tial interval was 38.8%; 66.3%. The medium esti-
mated time interval was 59 months (Kaplan-Meier
estimate, 95%-confidential time interval 37.8%;
80.3% month).

In the conventional 8 mm tip electrode group, 29/
33 patients (69.7%) presented a new tachycardia, the
95%-confidential interval was 35.3%; 84.4%. The me-
dium estimated time interval was 35 month (Kaplan-
Meier estimate, 95%-confidential time interval
26.6%; 45.4% month.

n Quality of life

We studied the shift in quality of life in the 52/88
patients presenting with a new arrhythmia post ab-
lation, predominantly atrial fibrillation, in long-term
follow-up. The results from this investigation are
summarized in Table 4.

Despite the change from one tachycardia to an-
other there was a high significant long-term sympto-
matic benefit in state of alteration in every day life
(daily practice work), evaluated with a p-value of
< 0.0005. The quantity of episodes and the symptom
“tachycardia” were significantly reduced after effec-
tive ablation of common type atrial flutter, p-values
of 0.003 and 0.002, respectively. In contrast to these
results quantity and duration of episodes, the symp-
toms palpitation, dyspnea, anxiety, eye fibrillation,
reduction of ability, angina pectoris and chest pain
were not significantly modified.

Following the classification of Vaugham Williams
of antiarrhythmic drugs we found in the drug
treated patients a significant (p = 0.001) increase in
the antiarrhythmic drug-group II, the �-blockers
post-ablation, whereas there was no significant
change in medication behavior concerning the
groups I, III and IV.

Pre-ablation 31% of the medically treated patients
received �-blockers, 69% did not. In the long-term
post-ablation period this relationship changed to
nearly 66% of patients treated with �-blockers and
34% not treated with �-blockers.

Discussion

Our retrospective analysis of life quality in patients
after atrial flutter ablation revealed a substantial
symptomatic benefit for as long as 36 ± 17 months.
To the best of our knowledge this is the first study
which describes the effect irrespective of the abla-
tion technique used, either irrigated ablation or con-
ventional 8 mm tip electrode.

The relatively high number of patients lost in
long-term follow-up, 102 of the 132 patients an-
swered the questionnaire, whereby 88 were complete
and could thus be studied, is in concordance with
other groups [1, 2]. This matter of fact is mainly ex-
plained by the long time interval between the proce-
dure and the questionnaire, so that a high number
of patients could not remember the symptoms in de-
tail. The answers to the questionnaire were therefore
dependent on the year of the ablation with a con-
tinuously increasing number of patients answering
to the questionnaire from the years 1999 to 2004.
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Fig. 1 Long-term follow-up after ablation of atrial flutter (Kaplan-Meier
evaluation, time interval to recurrence)

Fig. 2 Allocation of recurrent tachycardia (1 = atrial fibrillation, 2 = left atrial
tachycardia, 3 = atypical, non isthmus atrial flutter, 4 = typical atrial flutter)



In concordance with other series in which catheter
ablation was performed with a high primary success
rate and where bidirectional isthmus conduction
block was the end point for ablation, we found a low
rate of atrial flutter recurrence in our long-term fol-
low-up [2–4, 7]. The few recurrences of typical com-
mon type atrial flutter are mainly explained by basic
limitations of the ablation procedure with the inability
to achieve bidirectional block. This effect was inde-
pendent of the ablation technique and the procedural
method applying a second or third ablation line.

No differences were found between the two abla-
tion groups comparing the number of RF applica-
tions used to achieve bidirectional block, as demon-

strated by the similar success rates. Quality of life
assessed as the emotional and physical stress of the
ablation procedure itself showed no significant dif-
ference between the two ablation groups. When con-
sidering the potential need for a re-ablation, the ma-
jor portion of patients in both study groups would
have given their consent. From this point of view,
the results of the follow-up study were independent
of the ablation technique used.

The relatively high incidence of secondary ar-
rhythmias, the so-called “recurrences”, were mainly
related to the occurrence of atrial fibrillation in
long-term follow-up as reported by other groups [1,
7, 18]. Despite the high incidence of atrial fibrilla-
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Table 4 Comparison of the patients symptoms and quality of life with recurrent tachycardia pre- to post-ablation

Variables V-Value Pre-ablation Post-ablation

Number % Number % p-value

Quantity of episodes 1 × /day
1–3 × /week
1 × /month
Rare events

11
21

5
9

23.9
45.7
10.9
19.6

8
6

10
22

17.4
13.0
21.7
47.8

0.003

Duration of episodes < 1 h
< 12 h
< 1d
longer

16
17

6
9

33.3
35.4
12.5
18.8

21
8

14
5

43.8
16.7
29.2
10.4

0.536

Symptom: tachycardia Yes
no

42
8

84
16

30
20

60
40

0.002

Symptom: palpitation Yes
no

24
25

49.0
51.0

29
20

59.2
40.8

0.359

Symptom: dyspnea Yes
no

21
28

42.9
57.1

31
18

63.3
36.7

0.453

Symptom: anxiety Yes
no

20
30

40.0
60.0

14
36

28.0
72.0

0.146

Symptom: eye fibrillation Yes
no

11
38

22.5
77.6

9
40

18.4
81.6

0.688

Symptom: reduction of ability Yes
no

29
21

58.0
42.0

31
19

62.0
38.0

0.754

Symptom: none Yes
no

0
49

0
100

5
44

10.2
89.8

0.064

Symptom: angina pectoris
and pain in the thorax

Yes
no

28
21

57.1
42.9

21
28

42.9
57.1

0.118

Symptom: other Yes
no

2
48

4.0
42.9

6
44

12.0
57.1

0.289

Alteration in every day life Extreme
Very heavy
Heavy
Moderate
Low
Very low

3
12
26

8

1

6.0
24.0
52.0
16.0

2.0

1
2
5

32
7
3

2.0
4.0

10.0
64.0
14.0

6.0

< 0.0005

Medication
Therapy

Yes
no

38
10

79.2
20.8

31
17

64.6
35.4

0.064



tion, the majority of patients considered the inter-
vention beneficial, because of a significant sympto-
matic improvement in daily practice work, a signifi-
cant reduction of episodes which led to significant
less symptomatic tachycardia and palpitations.

Different explanations may help us to understand
these findings: First these results may reflect an over-
all better tolerance for atrial fibrillation than for atrial
flutter, since atrial flutter often causes two-to-one con-
duction from the atrium to the ventricle. The ventri-
cular rate therefore will constantly be fast at about
130 to 150 beats/min and an adequate rate control
by medication is frequently more difficult to achieve
in patients with atrial flutter than in atrial fibrillation.
Therefore symptoms are often more intense during
atrial flutter compared to atrial fibrillation. This may
also be the reason for our observation that in our
long-term follow-up study significant more �-blockers
are required after the ablation procedure, which is the
most reasonable for optimal rate control in post-abla-
tive atrial fibrillation tachycardia.

Second, the reduction in symptomatic palpita-
tions may also be due to a diminished burden of AF
that was triggered by atrial flutter before ablation.
Different authors have reported reductions in atrial
fibrillation following atrial flutter ablation [9, 13,
18]. They believe that atrial flutter helps to maintain
atrial fibrillation in a proportion of these patients,
resulting in sustained atrial fibrillation; atrial flutter
ablation may result in a normalization of atrial re-
fractoriness and reversal of electrical remodelling,
making atrial fibrillation burden less likely. The re-
verse effect of increasing atrial fibrillation after atrial
flutter ablation with induction of bidirectional block
is according to our data and different other groups
not supported [1, 9, 11, 18].

Regarding the two ablation groups, the ablation
with irrigated tip and the ablation with conventional
8 mm tip, we found similar data in both groups con-

cerning the acute ablation procedure and results.
There were slight differences in both groups in term
of recurrent tachycardia, the quality of life pre and
post ablation in long-term follow-up. The two ablation
subgroups, however, were to small in our investigation
to reply to these questions. It is conceivable that two
different ablation techniques lead to different electri-
cal remodelling making atrial fibrillation burden less
likely or unlikely. Further investigations with much
more patients should clarify the role of different abla-
tion techniques under these circumstances.

n Study limitations

The study of the subjective benefit of a procedure is
a complex process. Different tools, such as the SF-36
Health Survey questionnaire and the Symptom
Checklist – Frequency and Severity Scale – have
been developed trying to translate the various do-
mains and components of well-being into a quantita-
tive value. We opted to assess the clinical, subjective
benefit with a modified and simplified question-
naire. Although conclusions are clinically relevant,
they do not provide quantitative assessment of quali-
ty of life.

The detailed statistical subgroup analysis is diffi-
cult for the two ablation techniques because of rela-
tively small number of patients in each group.
Furthermore some heterogeneity in the two ablation
groups exists, regarding the ablation technique with
different duration of burns. The decision which abla-
tion technique was applied was casual, probably the
learning curve may have favored one technique over
the years. The data regarding the two ablation tech-
niques should be interpreted under these circum-
stances and are therefore mainly based on the quali-
ty of live in long-term follow-up and not on the
technical skills of ablation.
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