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Factors associated with early atrial fibrillation after
ablation of common atrial flutter

A single centre prospective study
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Background The occurrence of early atrial fibrillation (<6
months) after ablation of common atrial flutter is of clinical
significance. Variables predicting this evolution in ablated
patients without a previous atrial fibrillation history have
not been fully investigated.

Objectives The aim of the present study was: (1) to
identify predictive factors of early atrial fibrillation (<6
months) in the overall population following atrial flutter
catheter ablation; (2) to identify predictive variables of early
atrial fibrillation following (<6 months) atrial flutter
catheter ablation within a subgroup of patients without
documented prior atrial fibrillation.

Methods This study prospectively included 96 consecutive
patients (age 65+ 13 years; 18 women) over a 12-month
period. Their counterclockwise flutter was ablated by
radiofrequency, by the same operator, with an §-mm-tip
catheter. Clinical, electrophysiological and echocardio-
graphic data were collected and 27 variables were retained
for analysis: age; gender; type of atrial flutter (permanent vs
paroxysmal); symptom duration (months+ SD); pre-
ablation history of atrial fibrillation; structural heart
disease; left ventricular ejection fraction (%); left atrial
size (mm); cava-tricuspid isthmus dimension; septal
isthmus dimension; systolic pulmonary pressure > or
<30 mmHg; right atrial area; left atrial area; isthmus
block; number of radiofrequency applications (£ SD);
antiarrhythmic drugs at discharge; left ventricular diastolic
diameter; left ventricular systolic diameter; left ventricular
telediastolic volume; left ventricular telesystolic volume;
A-wave velocity (cm.s~'); E-wave velocity (cm.s™');
E/A; isovolumetric relaxation time; E-wave deceleration

time; significant mitral regurgitation and flutter cycle
length (ms).

Results Of the 96 consecutive ablated patients, early atrial
fibrillation was documented in 16 patients (17%). Atrial
fibrillation occurred 30 + 46 days (range 1 to 171 days) after
ablation. Univariate analysis associated an early occurrence
of atrial fibrillation with: atrial fibrillation history, left
ventricular ejection fraction, left atrial size, left ventricular
telesystolic volume, A-wave velocity, significant mitral
regurgitation and flutter cycle length. Multivariate analysis
using a Cox model found that the only independent predic-
tors of early atrial fibrillation were left ventricular ejection
fraction and pre-ablation history of atrial fibrillation. In
the subgroup without prior atrial fibrillation history
(n=63; 66%), the only independent predictor of early atrial
fibrillation was the presence of a significant mitral
regurgitation.

Conclusions In a subgroup of patients without atrial
fibrillation history, 8% of patients revealed an early atrial
fibrillation. Mitral regurgitation is a strong predictive factor
of early atrial fibrillation occurrence with 80% sensitivity,
78% specificity and 98% negative predictive value. These
data should be considered in post-ablation management.
(Eur Heart J 2002; 23: 498-506, doi:10.1053/euhj.2001.2819)
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Introduction

Debate continues regarding the optimal approach for
atrial flutter treatment, and it is now accepted that
common or typical atrial flutter is the consequence
of a macro-reentrant circuit constrained in the right
atrium between two natural endocardial barrierst!-?.
Radiofrequency catheter ablation of the inferior vena
cava-tricuspid isthmus is the treatment of choice when
considering its high efficacy. One controlled study with
medication addressing atrial flutter exists to date™®. With
the high peri-ablation success rate, the early and long-
term management of patients undergoing this procedure
now needs to be determined™®. Recently, Gilligan and
colleagues showed that all patients with a history of
atrial fibrillation required antiarrhythmic drugs or anti-
coagulant therapy following a successful radiofrequency
catheter ablation procedure!. Other studies have inves-
tigated factors predictive of atrial fibrillation occurrence
and a group at high risk of early atrial fibrillation have
been identified”® °!. It seems that pre-existing left ven-
tricular dysfunction and electrophysiological substrate
determine atrial fibrillation occurrence, but these studies
included all patients with and without a history of atrial
fibrillation®® ). Echocardiographic parameters such as
right atrial anatomy were not fully investigated!”’. The
aim of the present study was: (1) to identify factors
predictive of early atrial fibrillation (<6 months) in
the overall population following atrial flutter catheter
ablation; (2) to identify variables predictive of early
atrial fibrillation following (<6 months) atrial flutter
catheter ablation within a subgroup of patients without
documented prior atrial fibrillation.

Methods
Study population

From June 1999 to June 2000, 96 consecutive sympto-
matic patients with common counterclockwise atrial
flutter were referred for catheter ablation and prospec-
tively included in this study. Typical atrial flutter was
diagnosed when the surface ECG showed flutter waves
that were predominantly negative in leads II, III, aVF
and positive in lead V,, with a regular atrial rate between
240 and 340 beats . min ~ . The intracardiac electrogram
illustrated the following activation sequence: high right
atrium then low right atrium, a counterclockwise in-
ferior vena cava—tricuspid isthmus activation sequence
followed by left atrial activation. The overall population
included 78 men (81%) and 18 women (19%) (mean age
of 65-5-13 years, range 21 to 90 years). Sixty-seven
patients had chronic flutter (69-8%) and 29 patients had
paroxysmal flutter (30-2%).

Electrophysiological testing and inferior vena
cava—tricuspid isthmus mapping

Patients signed an informed consent, then stopped all
antiarrhythmic drugs for at least five half-lives (with the

exception of amiodarone), and fasted to undergo an
electrophysiological study. Two catheters were intro-
duced through the right femoral vein into the right
atrium. A 6-F quadripolar catheter with an inter-
electrode distance of Smm (Bard Electrophysiology,
Tewksbury, MA, U.S.A.) was advanced to the His-
bundle position then a dodecapolar catheter with a
5-mm bipolar separation (Bard Electrophysiology,
Tewksbury, MA, U.S.A.) was positioned in the cor-
onary sinus. The distal tip was placed in the coronary
sinus ostium for electrodes 1,2 (H1). Electrodes 3,4 (H2),
5,6 (H3), 7,8 (H4) were located close to the inferior vena
cava-tricuspid isthmus, while electrodes 9,10 (HS), 11-12
(H6) recorded the low and high right atrial activations,
respectively. An 8-F quadripolar deflectable catheter
with an 8-mm tip electrode (Boston EP technologies,
San Jose, U.S.A.) was used for the cava—tricuspid isth-
mus ablation. Surface ECGs (leads I, II, III and V,)
were filtered through a 1 to 500 Hz bandpass filter, while
bipolar intracardiac electrograms were filtered at 30 to
500 Hz and amplified at high gain (0-1 mV.cm ™~ ?).
These were simultaneously recorded with the 12-lead
surface ECG at paper speeds of 200mm.s ! and
stored digitally with a polygraph (Cardiolab system,
Prucka Engineering). All measurements were performed
with the Cardiolab system. A programmable stimulator
(Cardiostimulateur Medtronic, France) with a 2-ms out-
put pulse width set at four times the threshold amplitude
was used. Descending lateral, ascending septal right
atrial activation, and lateral to medial isthmus activation
during counterclockwise atrial flutter were confirmed
by sequential mapping. A radiofrequency current
(unmodulated, sine wave) was delivered in the unipolar
mode between the distal ablation catheter tip and a
cutaneous patch electrode, placed over the left scapula
with a maximal target temperature of 60° for 60 s.
Radiofrequency delivery by the same operator (A.D.C.)
was applied point by point until a block could be
obtained. For all measurements, the filter was set from
30 to 500 Hz. The end-point of the procedure was the
achievement of a complete bi-directional isthmus block
according to the method reported in detail in the land-
mark study by Poty et al.l'” using activation mapping. A
complete cava—tricuspid isthmus map with a 12-pole
mapping catheter, according to Chen et al., was used!'l.
Atrial flutter induction was attempted with proximal
coronary burst pacing at cycle lengths as short as 180 ms
at the end of the procedure. Thirty minutes after the
bi-directional block was obtained, all patients under-
went a post-ablation control.

Echocardiographic measurements

Transthoracic Doppler Echocardiography was per-
formed within 24 h of the radiofrequency ablation
procedure by one observer (S.M.) blinded to the
patient’s electrophysiological status. Ultrasound studies
were performed with a Hewlet-Packard Sonos 1000
imaging system using a 2-5-MHz transducer. M-mode
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measurements were made according to the recommen-
dations of the American Society of Echocardiogra-
phy!'?. Left ventricular systolic function was evaluated
on two-dimensional echocardiographic imaging of the
left ventricle. Left ventricular volumes and ejection
fraction were calculated by planimetry in the apical two-
and four-chamber views with the modified Simpson
rule!'¥]. Left atrial long axis, short axis and area were
obtained by planimetry of the atrial inner borders with
maximized atrial chamber size at end-systole in the
four- and two-chamber views!'*. The pressure gradient
between the right ventricle and right atrium during
systole was measured using the simplified Bernoulli
equation!'¥. Peak systolic pulmonary pressure was
calculated from the sum of the gradient with the right
atrial systolic pressure, estimated from inferior vena
caval diameter and dynamics during respiration!!®l,
All two-dimensional echocardiographic and Doppler-
derived pulmonary pressure measurements were aver-
aged over five cardiac cycles. Mitral regurgitation was
assessed by traditional echocardiographic markers!'® 81,
Mitral regurgitation was considered significant when the
graduation was >11+.

Right atrium anatomical two-dimensional
echocardiographic measurements

Two-dimensional echocardiographic measurements of
right atrium were obtained in the four-chamber apical
view with the largest right atrial size visualized at the end
of ventricular systole!'”. The right atrial long axis was
measured from the junction of the tricuspid valve and
the interventricular septum to the roof of the right
atrium. The right atrial short axis was measured as the
maximum distance between the inner borders of the
inter-atrial septum and the free wall of the right atrium.
Right atrial surface area was estimated by planimetry.
The septal isthmus length was measured as the distance
between the junction of the tricuspid septal leaflet with
the interventricular septum and the coronary sinus os-
tium, in a slightly modified four chamber projection.
From the classic four-chamber view, slight posterior
adjustments in the transducer orientation visualized the
origin of the coronary ostium. The inferior vena cava—
tricuspid isthmus length was measured as the distance
from the lateral border of the tricuspid annulus to the
inferior vena cava origin, in the subxiphoid view.

Reproducibility of two-dimensional
measurements

The statistical validity of echocardiographic measure-
ments was established for intra-observer and inter-
observer data on: right atrium dimensions, inferior vena
cava-tricuspid isthmus and septal isthmus Ilengths.
These are analysed in 22 and 20 randomly selected
patients, respectively, using the Bland-Altman
agreement test!>],
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Follow-up

After catheter ablation, all patients underwent continu-
ous ECG monitoring for at least 24 h before hospital
discharge. Outpatient follow-up and electrocardiograms
were programmed at 6 months and on recurring
symptoms or palpitations.

Satistical analysis

Data are expressed as mean +SD. The differences
among groups were analysed by ANOVA. A probability
value of P<0-05 was accepted as statistically significant.
Univariate analysis assessed whether clinical, ECG vari-
ables or left ventricular ejection fraction predicted early
atrial fibrillation. Univariate analysis was considered
significant with a P-value below 0-05. Log rank survival
tests determined statistically significant (P<0-05) differ-
ences of categorical variables. Twenty seven variables,
including anatomical right atrial data, were tested
in the initial model: age; gender; the type of atrial
flutter (incessant vs paroxysmal); symptom duration
(months + SD); history of atrial fibrillation; structural
heart disease (+or —); left ventricular ejection fraction
(%); left atrial size (mm); cava—tricuspid isthmus dimen-
sion (mm); septal isthmus dimension (mm); systolic
pulmonary pressure > or <30 mmHg; right atrial area
(cm?); left atrial surface area (cm?); isthmus block;
number of radiofrequency applications ( = SD); left ven-
tricular diastolic diameter (mm); left ventricular systolic
diameter (mm); left ventricular telediastolic volume;
left ventricular telesystolic volume; A-wave velocity
(cm.s™"); E-wave velocity (cm.s '); E/A; E-wave
deceleration time (ms); isovolumetric relaxation time
(ms); mitral regurgitation (II+, IIT or IV grade), flutter
cycle length (ms), and discharge with antiarrhythmic
agents. Multivariate analysis was performed using a Cox
model and incorporated all variables found statistically
significant by univariate analysis (P value <0-05). Sensi-
tivity, specificity, predictive positive and negative pre-
dictive values of identified variable were established
using standard formula: sensitivity (%)=true positives /
(true positives+false negatives) X 100, specificity (%)=
true-negatives / (true negatives+false positives) X 100,
predictive positive value (%)=true-positives / (true-
positives+false positives) x 100 and negative predictive
value (%)=true-negatives / (true negatives+false-
negatives) x 100.

Results

Intra-observer and inter-observer variability
for right atrial and isthmus two-dimensional
measurements

Figures 1 and 2 show the results of intra-observer
and inter-observer variability for the right atrial area,
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Figure 1 Intra-observer variability for right atrial area,
inferior vena cava—tricuspid isthmus and septal isthmus
two-dimensional measurements.

inferior vena cava—tricuspid isthmus and septal isthmus
two-dimensional measurements.

Study population

Patient characteristics are summarized in Table 1.
Forty-seven patients (49%) had structural heart disease
with 40 patients in the chronic flutter group (60%) and
seven in the paroxysmal flutter group (24%). Structural
heart disease included 23 coronary artery diseases, 14
dilated cardiomyopathies and 11 valvular heart diseases:
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Figure 2 Inter-observer variability for right atrial area,
inferior vena cava—tricuspid isthmus and septal isthmus
two-dimensional measurements.

mitral regurgitation in four, mild mitral stenosis with
regurgitation in four and aortic prosthesis in two cases.
Twenty-six patients were discharged with antiarrhyth-
mic drugs; 24 received drugs due to a history of
pre-ablation atrial fibrillation (amiodarone in 14,
Vaughan-Williams class Ic class in seven, sotalol in two
and Vaughan-Williams class Ia in one): one due to
previous symptomatic ventricular ectopic beats was
placed on amiodarone and one was prescribed Vaughan-
Williams class Ic for symptomatic repetitive atrial
ectopic beats occurring early after ablation.
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Table 1 Clinical, electrocardiographic and echocardio-
graphic characteristics

Study population

Age (years) 655+ 13
Gender (% female) 18/96 (18-75%)
Structural heart disease 47196 (49%)
Flutter cycle length (ms) 244 + 34
Plateau duration (ms) 125+ 32
LA systolic diameter (mm) 423+ 8
LV end-diastolic diameter (mm) 52+8
LV end-systolic diameter (mm) 36+9
LV ejection fraction (%) 585+13
Systolic pulmonary pressure (mmHg) 355+ 12
Septal isthmus length (mm) 18+5
Inferior vena cava isthmus length (mm) 38+ 10
LV end-diastolic volume (cm?) 110 + 48
LV end-systolic volume (cm?) 48 + 35
LA end-systolic area (cm?) 22+6
RA end-systolic area (cm?) 21+7

LA=left atrium; LV=left ventricle; RA=right atrium.

Atrial flutter ablation

Patients underwent catheter ablation with the same
operator (A.D.C.) and the end-point, bi-directional
isthmus conduction block, was obtained in 91 patients
(94-8%). The mean number of radiofrequency applica-

tions was 14+ 12 (range from 1-5 to 67). No major
complications were observed during follow-up. Five
patients (5:2%) had an incomplete block (clockwise
unidirectional block in four patients and counterclock-
wise unidirectional block for the last patient). In these
five patients, atrial flutter was interrupted during radio-
frequency catheter ablation and could not be induced.
Early atrial flutter recurred in three of these patients
(3:1%), and a second successful ablation achieved a
bi-directional isthmus conduction block.

Early atrial fibrillation

Of the 96 consecutive patients undergoing ablation of
common counterclockwise atrial flutter, early atrial fib-
rillation was documented in 16 patients (16:6%). Atrial
fibrillation occurred at 29-7 + 46 days (range from 1 to
171 days). Univariate analysis revealed that a history of
atrial fibrillation, left ventricular ejection fraction, left
atrial size, left ventricular telesystolic volume, A-wave
velocity, significant mitral regurgitation (IT+, IIT or IV
grade) and flutter cycle length were associated with early
atrial fibrillation (Table 2). Multivariate analysis using
the Cox model found that the only independent predic-
tors of early atrial fibrillation were left ventricular
ejection fraction and pre-ablation history of atrial fibril-
lation (Table 3). Subgroup analysis of patients without

Table 2  Univariate predictors of early post-ablation atrial fibrillation in the overall

population
Atrial No atrial
fibrillation fibrillation P value
(n=16) (n=80)

Age y +SD 60 + 14 66+ 13 0-07
Gender (% female) 18-8 18:75 0-99
Type of atrial flutter (incessant vs paroxysmal) 18-8% 32:5% 0-27
Left ventricular ejection fraction 49-:3+13 61 12 0-0007
Symptom duration (months + SD) 7+13 13£23 0-38
Pre-ablation history of atrial fibrillation 68-8 27-5 0-0024
Structural heart disease (+or —) 66-7 52-5 0-20
Left atrial size (mm) 47+8 41+8 0-0054
Cava tricuspid isthmus (mm) 37+9 38+10 0-83
Septal isthmus (mm) 19+4 1I8+5 0-69
Systolic pulmonary pressure (mmHg) 37413 35413 0-47
Right atrial area (cm?) 22+8 21+7 0-35
Left atrial area (cm?) 2347 2146 03
Radiofrequency applications ( + SD) 18+9 14+12 0-19
Left ventricular diastolic diameter 54+ 10 S1+7 0-14
Left ventricular systolic diameter 39+ 11 35+8 0-11
Left ventricular telediastolic volume (ml) 125 £ 58 107 £ 45 0-12
Left ventricular telesystolic volume (ml) 67 + 50 44 + 31 0-007
A-wave velocity (cm . s~ ") 0-53+0-16 0:68 +0-3 0-027
E-wave velocity (cm.s 1) 09+3 097 +0-4 0-62
E/A 119+08 1-6 £09 0-31
E-wave deceleration time (ms) 172+ 6 204 + 68 0-07
Isovolumetric relaxation time 76 £ 18 72+ 17 0-29
Mitral regurgitation (%) 53 23-5 0-029
Atrial flutter cycle length (ms) 260 + 50 241 + 30 0-043
Antiarrhythmic drugs discharge 31 27 0-8
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Table 3  Univariate and multivariate predictors analysis of early post-ablation atrial

fibvillation in the overall population using a Cox model

Univariate analysis

Multivariate analysis

(1) Pre-ablation history of atrial fibrillation 0-0024
(2) Left ventricular ejection fraction 0-0007
(3) Left atrial size (mm) 0-0054
(4) Left ventricular telesystolic volume (ml) 0-007
(5) A-wave velocity (cm .s ™) 0-027
(6) Significant mitral regurgitation 0-029
(7) Atrial flutter cycle length (ms) 0-043

0-0005
0-022
0-21
0-37
0-12
0-8
0-79

Table 4 Clinical and echocardiographic characteristics
of the population without history of atrial fibrillation

Characteristics of the population without
pre-ablation atrial fibrillation (n=63)

Age £ SD 65+ 14
Gender (% female) 19
Flutter type (% paroxysmal) 22:2
Structural heart disease (%) 44-4
Left ventricular ejection fraction 59+13
Symptoms duration (mo + SD) 13+£25
Left atrial size (mm) 4249
Cava tricuspid isthmus (mm) 39+10
Septal isthmus (mm) 195
Systolic pulmonary pressure (mmHg) 35+13
Right atrial area (cm?) 2+7
Left atrial area (cm?) 2+7
Radiofrequency applications ( = SD) 14+12
Left atrial size (mm) 4249
Left ventricular telediastolic volume (ml) 99 +22
Left ventricular telesystolic volume (ml) 114 +48
Mitral regurgitation (%) 27%
Atrial flutter cycle length (ms) 245+ 28

Table 5 Mitral regurgitation distribution in the subgroup
without atrial fibrillation history

Mitral Mitral
regurgitation  regurgitation n=63
(+) (=)
Atrial fibrillation (—) n=13 n=45 n=58
Atrial fibrillation (+) n=4 n=1 n=

prior atrial fibrillation history (n=63/96; 66%), revealed
atrial fibrillation in five patients (8%) (Table 4) and the
only predictive factor was a significant mitral regurgita-
tion in four of these (80% sensitivity). Mitral regurgita-
tion was present after catheter ablation in 17/63 patients
(grade II+ in 13, grade III in three and grade IV in one)
without atrial fibrillation history. The distribution of
this variable is shown in Table 5. Mitral regurgitation
predicted the risk of atrial fibrillation with a specificity
of 78%, a positive predictive value of 24% and shows a
negative predictive value of 98%.

Discussion
Major findings

Despite technical refinements and low recurrence of
atrial flutter in patients with bi-directional block, post-
ablation fibrillation is frequently reported (18% to 30%)
within the first months. Improved identification of
patients at high risk for subsequent atrial fibrillation
may facilitate their optimal management. This prospec-
tive study confirms that a higher risk of early atrial
fibrillation exists for patients with a pre-existing left
ventricular dysfunction and/or history of atrial
fibrillation'>®. Those without prior atrial fibrillation
and with normal ventricular function were at lower risk
for subsequent atrial fibrillation and the only predictive
variable of early atrial fibrillation in the absence of
prior atrial fibrillation is represented by a significant
mitral regurgitation. One may wonder if these data
highlight the haemodynamic role of mitral regurgitation
in the occurrence of atrial fibrillation. This should be
considered in planning post-ablation management in
this selected group.

Univariate and multivariate factors
predictive of early atrial fibrillation after
atrial flutter ablation in the overall
population

Factors predictive of early atrial fibrillation have been
identified in epidemiological studies”?'*!], and more
recently in atrial flutter post-ablation management
reports”® . Thus, Philipon et al. found four factors
predicting an increased risk of atrial fibrillation
occurrence by univariate analysis of 11 clinical variables:
(1) the presence of structural heart disease; (2) a prior
clinical history of atrial fibrillation before atrial flutter
ablation; (3) an inducible sustained atrial fibrillation
after atrial flutter ablation and (4) a greater number of
failed antiarrhythmic drugs before ablation!”. In their
study, the inducibility of atrial fibrillation after ablation
of atrial flutter was independently associated with late
atrial fibrillation. No data were available concerning
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more precise measures of left and right anatomical atrial
parameters. Tai et al. analysed six clinical and six
echocardiographic variables: three were univariate pre-
dictors of atrial fibrillation; the presence of structural
heart disease, a history of atrial fibrillation before
ablation and inducible atrial fibrillation after ablation.
Multivariate analysis revealed only atrial fibrillation
history and inducibility as predictive markers'®. Paydak
et al. identified a high-risk subgroup with a 74% occur-
rence of atrial fibrillation when a history of atrial
fibrillation and left ventricular dysfunction could be
documented. Those patients with neither characteristics
were at a lower 10% occurrence!®. The predictors were
identical in patients with early or late atrial fibrillation
manifestations. Seventeen variables were included
and the univariate predictors of post-ablation atrial
fibrillation were: age, atrial fibrillation history, left
ventricular ejection fraction, left ventricular ejection
fraction <50%, atrial enlargement and atrial fibrillation
inducibility. The only independent variables by multi-
variate Cox regression were: history of spontaneous
atrial fibrillation (relative risk 3-9) and left ventricular
ejection fraction below 50% (3-8 rel. risk). Another study
by Espaliat et al. evaluated 91 consecutive patients after
atrial flutter catheter ablation, revealing an atrial fibril-
lation occurrence of 5-5% after an average of 11 +2
months®*. Recently, Anselme et al. published the
long-term follow-up of 83 patients with a complete
bi-directional isthmus block after atrial flutter abla-
tion?*!. Quality-of-life evaluation was performed in 63
patients at long-term follow-up (27-1 £+ 85 months).
Paroxysmal atrial fibrillation occurred in 36-4% after a
mean of 14-7 months. Though a significant number of
patients still complained of palpitations, the study dem-
onstrated an improved quality of life®. Our study,
using univariate analysis and spanning 27 variables,
revealed that atrial fibrillation history, left ventricular
ejection fraction, left atrial size, left ventricular telesysto-
lic volume, A-wave velocity, mitral regurgitation and
flutter cycle length were associated with early atrial
fibrillation. By multivariate analysis using the Cox
model, we demonstrated two predictive factors of early
atrial fibrillation, left ventricular ejection fraction and a
history of clinical atrial fibrillation prior to the atrial
flutter catheter ablation. Patients with prior history of
atrial fibrillation are at higher risk of early recurrence
than those without a clinical history of atrial fibrillation,
12/28 (48%) vs 5/63 (8%) (P=0-0002).

Predictive factors of early atrial fibrillation
in post-atrial flutter ablation patients
without atrial fibrillation history

It was determined that atrial flutter ablation is associ-
ated with a high procedural success ratel>”! and that
patients with the association of atrial flutter and atrial
fibrillation remain at high risk for atrial fibrillation®).
The risk of early atrial fibrillation in patients without
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atrial fibrillation history is low, 8% in our study match-
ing the approximately 10% reported® 27281, Predictors
of atrial fibrillation occurrence are established by several
studies and concern the overall atrial flutter population.
Data analysing the lower risk subgroup, those patients
without atrial fibrillation history, are sparse. The only
marker of early atrial fibrillation identified in our study
is the presence of a significant mitral regurgitation. This
is not surprising as the most common organic heart
disorder associated with atrial fibrillation is mitral valve
dysfunction®). In our study, mitral regurgitation is
associated with the risk of early atrial fibrillation with a
high sensitivity (80%), specificity (78%), high negative
predictive value (88%) although a low positive predictive
value (24%). In the general population, atrial fibrillation
is more likely to occur in end-stage mitral regurgitation
and when the left atria is enlarged”**", This overall
population presenting with mitral regurgitation shows
a decreased cardiac mortality with early surgery and
a decreased cardiac morbidity (including less atrial
fibrillation) when compared to more conservative
managementt21,

Clinical implications

Patients with previous atrial fibrillation and/or with left
ventricular dysfunction should be advised of the risk of
recurrent symptoms due to atrial fibrillation. The
embolic risk should be prevented with systematic anti-
coagulation. Data concerning the clinical determinants
of subsequent atrial fibrillation and its medical manage-
ment are sparse in patients without atrial fibrillation
history. In this prospective study of 27 variables, we
demonstrate the clinical significance of mitral regurgita-
tion in the occurrence of early atrial fibrillation in this
group. Although the atrial fibrillation high-risk group
has been determined, early atrial fibrillation can exist in
apparently lower risk groups such as those 10% without
a history of atrial fibrillation. Thus, the presence
of haemodynamically significant mitral regurgitation
should lead to continued anticoagulation medication
for at least 6 months, with regular follow-ups. The
importance of this risk factor was not identified in the
literature and has particular value in patient care after
flutter ablation.

Study limitations

This study concerns a highly selected group of patients
with medically refractory atrial flutter, which may reflect
an increased risk of atrial fibrillation. The frequency of
atrial fibrillation may be under-estimated because of
asymptomatic and paroxysmal forms. Atrial fibrillation
inducibility was not systematically investigated to avoid
the potential consequences (prolonged hospitalization;
anticoagulation; pharmacological or electrical cardio-
version). One study’s analysist®! found inducibility of
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atrial fibrillation predictive of atrial fibrillation occur-
rence in the univariate mode only, multiple factors
weakening its value in multivariate analysis. The im-
provement of left ventricular function as reported by
Luchsinger et al.®* at a mean of 7 months following
successful ablation could cast some doubt on the validity
of some echocardiographic data acquired after ablation.
Impractical to perform prior to the flutter ablation, our
study design wished to avoid such doubt by uniformly
analysing each patient immediately (24 h) after ablation,
the data thus taken as representative of the patient’s
echocardiographic status almost at time=0, without the
possibility of significant recovery. In addition, echocar-
diography was uniformly performed by one author, in a
single laboratory with homogeneous methodology, in
the expectation that these measurements and their evo-
lution from the pre-ablation values would be similar in
the two subgroups analysed.

Valvular diseases are known to be associated with
atrial arrhythmia, and surgical treatment might be dis-
cussed before atrial flutter ablation. The management of
patients with valvular heart disease®®*** depends on the
clinical status, left ventricular function, mitral valve
repair possibilities, age and other associated dis-
eases”®>®!. In our centre, according to these guidelines,
surgical treatment for mitral regurgitation in pauci-
symptomatic patients often awaits potential improve-
ment of functional or anatomical status expected after
atrial flutter ablation, with mandatory evaluation at a
long-term follow-up of 6 to 12 months™*.

Conclusions

In the group of post-flutter ablation patients without a
history of atrial fibrillation, the risk of early atrial
fibrillation is 8% and the only predictive factor found is
a significant mitral regurgitation. The negative predic-
tive value of mitral regurgitation should be considered in
planning post-ablation management.
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