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Objective - Toidentify useful clinical characteristics
for selecting patients eligiblefor mapping and ablation of
atrial fibrillation.

Methods- We studied 9 patientswith atrial fibrillati-
on, without structural heart disease, associated with: 1)
antiarrhythmic drugs, 2) symptoms of low cardiac output,
and 3) intention to treat. Seven patients had paroxysmal
atrial fibrillation and 2 had recurrent atrial fibrillation.

Results - In the 6 patients who underwent mapping
(all had paroxysmal atrial fibrillation), catheter ablation
was successfully carried out in superior pulmonary veins
in5 patients(thefirst 3intheleft superior pulmonaryvein
andthelast 2 intheright superior pulmonary vein). One
patient experienced arecurrenceof atrial fibrillation after
10days. We obser ved that patientswho had short episodes
of atrial fibrillation on 24-hour Holter monitoring before
the procedurewer ethosein whommapping thefocusof ta-
chycardia was possible. Tachycardia was successfully
suppressedin 4 of 6 patients. The cause of failurewasdue
to the impossibility of maintaining sinus rhythmlong
enough for efficient mapping.

Conclusion - Patientsexperiencing short episodes of
atrial fibrillation during 24-hour Holter monitoring were
the most eligible for mapping and ablation, with a final
successrate of 66%, versustheglobal successrate of 44%.
Patients with persistent atrial fibrillation were not good
candidates for focal ablation.
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Atrial fibrillationisthemost common supraventricular
arrhythmia observed in clinical practice, corresponding to
35% of hospital admissionsduetoarrhythmias?. Thistypeof
arrhythmialeadsto changesinthepatient’ squality of lifeand
isresponsiblefor significant morbidity and mortality 22. Its
treatment involves|ong-term use of antiarrhythmic drugs
withonly partia control of tachyarrhythmiacrises*”.

A magjor revolution has occurred in the treatment of
arrhythmiasinthislast decadewiththearriva of ablation of
supraventricular tachyarrhythmia using radiofrequency
energy 8. Patientswho depended on antiarrhythmic drugs,
which are not always effective, were totally cured after
radiofrequency ablation °*. If thistechniqueisused effec-
tively in patientswith atrial fibrillation, it may benefit them,
evenif it may beusedinonly aportion of patients.

Currently, 2 technical approaches exist for curative
catheter ablation of atrial fibrillation: thecreation of linesof
block simulating the surgery of Cox et al **, and the search
for ectopicfoci responsiblefor atrial fibrillation 2.

Several physicians have tested the possibility of
creating lines of block to simulate the Cox surgery, and
althoughinitially successful when performed by Swartz et
al B3, thistechnique hasproven difficult, complicated, and
slow, leading to complicationsin 31% of patients. Apart
from the significant incidence of complications, the 79%
success rate achieved by Swartz et al has not been repro-
duced by others, even though they used advanced tech-
nology mapping (Carto system) 4. Possibly, better
designed cathetersfor amore completeand faster creation
of lines of block are necessary so that thistechnique can
be feasible and applicable in most electrophysiology
study centers.

On the other hand, the search for the focal sources
that causeatrial fibrillationand canbecured with ablationis
not recent. It isknown that patientswith Wolff-Parkinson-
Whitesyndromehaveahigher incidenceof atrial fibrillation
than therest of the popul ation ** and that the elimination of
the accessory pathway using ablation techniques also
generally suppresses atrial fibrillation. Patients with
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tachycardiacaused by nodal reentry haveahigher inciden-
ceof atrial fibrillation ¢, and thefregquency of crisescanbe
reduced after elimination of tachycardia®’.

Recently, we have observed that in some patients a
focusof very rapidly occurring atrial tachycardiacanleadto
atrial fibrillation. Ablation of atrial tachycardiamay lead to
definiteelimination of atrial fibrillation 2.

Because patientswho present withfocal atrial fibrilla-
tion clearly benefit from mapping and ablation techniques,
selecting ideal candidatesisvery important. Currently, we
do not know theactual incidenceof focal atrial tachycardia
asthe cause of atrial fibrillation. Likewise, we do not yet
know how to select ideal candidates. Another remaining
guestion is whether or not this technique can be widely
used in all electrophysiological study centers.

Thisarticlereportsour experienceinalimited number
of patientswith paroxysmal or recurrent atrial fibrillation,
who underwent attempts at mapping and focal ablation,
taking into account clinical featuresthat may be useful for
the selection of the ideal candidate for mapping and
ablation.

Methods

FromMarch 1999to January 2000, 9 malepatientswith
paroxysmal or recurrent atrial fibrillationwerereferred for
electrophysiological study and radiofrequency ablation.
The criteriafor selecting patients was the presence of
paroxysmal or sustained atrial fibrillation, without structural
heart disease, related to the following clinical data: 1)
refractorinessto conventional antiarrhythmic medications,
including amiodarone, 2) presence of symptoms of low
output or any other disabling symptom, and 3) intentionto
treat. All patientsunderwent 24-hour Holter monitoring and
echocardiography. We considered paroxysmal atrial
fibrillationasfibrillation that can be spontaneoudly reverted
at least once, and recurrent atrial fibrillation asfibrillation
that required electrical cardioversiontobereverted. Clinica
features of patientsare shownintablel. No patient had
structural heart diseaseon ECG, and dl had normal sized left
atrium (<4cm). Inpatientswithrecurrent atrial fibrillation, the
period of sustained arrhythmiawaslessthan 6 monthsin 1
patient and less than 2 yearsin the other. Initially, all
patients but the first (who had rare episodes of atrial
fibrillation and whose arrhythmiatypewasirregular atrial
tachycardia) received anticoagulation with dicumarol or
warfarinfor 3weeksbeforethe procedure. Oneweek before
the procedure, oral anticoagulation medication was
discontinued and was replaced by subcutaneous heparin
20mg, up to the day of the electrophysiological study.
Antiarrhythmic drugsexcept for amiodaroneweredisconti-
nued for aparticular period of time. Amiodarone was
discontinuedfor at |east aweek prior to the procedure.

Electrophysiol ogical procedureswereperformedina
hemodynami c room with a16-channel-cardiac-polygraph
(TEB®). Initially, patientswith recurrent atrial fibrillation
underwent electrical cardioversion. Patients whose
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cardioversion was successful and those with sinus
rhythm underwent femoral vein puncture to position the
diagnostic catheters. In patients that did not have
spontaneous atrial extrasystoles, drug stimulation
techniques (isoproterenol infusion and adenosine) and
electrical stimulationwereused toinduceatria fibrillation
or atrial extrasystoles. We did not use other provocative
maneuvers. A classical transseptal puncture was made,
using the Brockenborough technique, and then a 7F
ablation catheter was manipulated with an electrode
distance of 2mm (Cordis-Webster®) through the | eft
atrium. The mapping technigue used wasthe detection of
earlier electrical activity during atrial extrasystolesandthe
recording of double potential s (pulmonary vein potential
followed by atrial electrogram). To perform mapping,
fluoroscopy was donein the anteroposterior projection,
and in some patientsthe right anterior oblique projection
associated with a cranial projection of 15 degrees was
used. Inthesitesof precociouselectrical activity, a15-W
radiofrequency current was delivered for up to 15s each
application. Application was discontinued if the patient
complained of pain. Applicationswereperformedinonly 1
pulmonary vein. After the procedure, patients were
followed-up and put on 24-hour Holter monitoring (perfor-
med up to 15 days after the procedure). Procedural suc-
cesswas defined asthe definite interruption of tachycar-
diaand theinability to induceit again. Clinical success
was the absence of symptomsin a4.8-month follow-up.
Twenty-four-hour Holter monitoring wasperformed upto
15 days after the procedure.

Antiarrhythmic drugs were discontinued in patients
who were successfully treated based on laboratory fin-
dings. We administered antiarrhythmic drugs to those
patientswho did not experience successful ablation. All
patientswereadministered warfarinfor upto 3monthsafter
the procedure.

Results

We observed aglobal successratein this study of
44%. However, thefinal successrate (without recurrence) in
the subgroup of patients with paroxysmal nonsustained
atrial fibrillation on 24-hour Holter monitoring prior tothe
procedure was 66% (4 of 6 patients) (tableIl). Causes of
failure are described in table 111. We did not observe
complicationsfollowing the procedure.

Endocardial mapping was possiblein 8 of the 9 pa-
tients(wecould not revert 1 patient’srecurrent atrial fibril-
lationtosinusrhythm despitemultipleelectrical cardiover-
sions). Weperformed abl ationin 6 of the 8 mapped patients.
One patient (number 5) had recurrent atrial fibrillation
initially cardioverted to sinus rhythm before puncturing
was started. In this patient, after transseptal puncture,
mapping wasinitiatedin the presenceof several episodesof
nonsustained atrial tachycardia. However, after 20 minutes
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Table | — Clinical characteristics of patientsreferred for electrophysiological study
Pts Age (years) Sex Clinical Presentation Electrophysiological Study indication Previous Holter
1 44 M Paroxysmal AF Refractoriness to drugs AF (NSAT-20)
2 68 M Paroxysmal AF Low output AF (NSAT-565)
3 82 M Paroxysmal AF Low output AF (NSAT-16)
4 48 M Paroxysmal AF Refractoriness to drugs AF (NSAT-33)
5 51 M Recurrent AF Refractoriness to drugs AF(afterECV,NSAT)
6 38 M Paroxysmal AF Intention to treat AF (NSAT-2084).
7 51 M Recurrent AF Refractoriness to drugs AF
8 35 M Paroxysmal AF Refractoriness to drugs AF (NSAT-18)
9 30 M Paroxysmal AF Intention to treat Rare atrial ectopy
M- male; AF- atria fibrillation; ECV- electrical cardioversion; NSAT- nonsustained atrial tachycardia. The number that follows “NSAT” corresponds to the
number of nonsustained atrial tachycardia on 24-hour Holter monitoring.

to AF nonrespondent to cardioversion)

7 No (AF nonresponsive to cardioversion)
Mapping not performed
9 Yes- Insufficient atrial ectopy

(application unsuccessful)

AF- atrid fibrillation.

of mapping, sustained atrial fibrillation occurred, whichwas
not reverted, not even after the use of 5 shocks of 360J. In
another patient (number 4), radi of requency wasnot applied
becausethe patient did not have ectopy, making itimpossi-
blefor mappingto beperformed.

Table Il — Success rate of ablation in patients with short-duration atrial fibrillation (nonsustained atrial tachycardia) on 24-hour Holter monitoring
prior tothe procedurecompared with thetotal group of patients
Mapped patients Laboratory success rate Recurrence Final success rate
NSAT to 24-hour Holter monitoring 100% (6 of 6 patients) 83% (5 of 6 patients) 16% (1 of 6 patients) 66% (4 de 6 pacientes)
(6 patients)
All patients (9 patients) 88% (8 of 9 patients) 55% (5 of 9 patients) 11% (1 of 9 patients) 44% (4 of 9 patients)
NSAT- nonsustained atrial tachycardia.
Two of the 3 patientsin whom proper mapping was
Table |11 - Causes of failure achieved and radiofrequency was applied had sponta-
pis Transeptal puncture Causes of unsuccessful mapping neousi nduct| on of ettngl fibrillation provokeq by ectopl c
beats (fig. 1). In the sites selected for ablation, earlier
4 Yes Insufficient airial ectopy electrical activity occurredintheleft superior pulmonary
5 Yes Insufficient mapping duration (degeneration

veinin4 patientsandintheright superior pulmonary vein
in 2 patients(table1V). Laboratory successwasachieved
in 5 patients: 4 are free of preexcitation, atrioventricular
reentry tachycardia, and we could not induce atrial
fibrillation in patient number eight. L aboratory success
was not achieved in patient number 9 due to rare atrial
ectopy, which made it, impossible to institute precise
mapping. Radiofrequency was applied at sites with
precocious electrograms and in the presence of double
potentials (pulmonary vein potential and atrial electro-
gram). Threesuccessful electrogramswiththesefeatures
wereobserved (figs. 2, 3, 4and5). In 2 cases, ablationwas
performed inside the pulmonary vein (fig. 6), and in the

Table IV — Radiofrequency application sites and resultsin mapped patients

Pt # Ectopy or AF before Ectopy or AF RF Site application Mapping duration Result Ectopy after ablation
during mapping (Minutes)

1 Yes Yes LSPV 30’ Successful ablation No

2 Yes Yes LSPV 40’ Successful ablation No

3 Yes Yes LSPV 60’ Successful ablation Yes*

4 Yes No - - Successful ablation -

5 Recurrent AF No** - 20’ Reccurent AF -

6 Yes Yes RSPV 35’ Successful ablation No

8 Yes (only AF) RSPV 150’ Successful ablation *** -

9 Yes (only ectopy) Rare ectopy LSPV 120’ Unsuccessful ablation

AF- atria fibrillation; RF- radiofrequency; L SPV- left superior pulmonary vein; RSPV - right superior pulmonary vein. Obs: * although this patient remained with

ectopy after ablation, he became asymptomatic without the use of antiarrhythmic drugs. ** This patient had ectopy for 20 minutes after cardioversion until he

degenerated to persistent AF. ***This patient had a recurrence 10 days after the procedure.
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Fig. 1 —Records of 24-hour Holter monitoring with several electrocardiographic
tracings. Several episodes of short-standing atrial fibrillation were observed (in
fact, they were nonsustained atrial tachycardia). They weremainly seeninthelast 2
tracingsof thefirst column.
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other 3 ablation was applied in the pulmonary vein ostia
with low precocity related to the Pwave (fig. 3). When
ablation wasappliedinsidethe pulmonary vein, precocity
related to the Pwave (118msand 70ms) wasmore evident
when compared with ablation applied to the pulmonary
veinostia(28ms, 48ms, and 36ms).

Clinical success(absenceof symptoms) wasaobtained
in4 patients(numbers1, 2, 3, and 6), inanaverage4.8-month
follow-up. On 24-hour Holter monitoring, weal so observed
theelimination of nonsustained atrial tachycardia(numbers
1, 2, 6). One patient who achieved laboratory success
(noninduction of atrial fibrillation) experienced recurrence
of atrial fibrillation 10 daysafter the procedure (hnumber 8).

In all patients who achieved laboratory success
(number 1, 2, 3, 6, and 8), antiarrhythmic drugswerediscon-
tinued so that clinical results and possible recurrences
could be observed. In patients who did not achieve
laboratory success(number 4,5, 7, and 9) orinwhomclinica
recurrencesoccurred (number 8), antiarrhythmicdrugswere
reintroduced.

Twenty-four hour Holter monitoring preablationand
postablation (table V) reveals aninteresting finding. The
presence of frequent episodes of nonsustained atrial
tachycardiaon 24-hour Holter preablation was associated
withagreater rate of success.
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Fig.2—Record of surfacederivationsl, I1,V, andV andof intracavity electrogramsof
theright atrium (ADPL, ADL, ADH, |E4), Hisbundle (HIS), and | eft atrium (SCP,
SCM, SCD) of spontaneous induction of atrial fibrillation initiated by atrial
extrasystoles. It wasobserved that thefifth QRSispreceded by an atrial extrasystole
(ectopic Pwaveobservedin DIl), followed by arapid sequenceof atrial extrasystoles
with induction of atrial fibrillation on the surface electrocardiogram and
maintenance of intracavity extrasystole activation.

Discussion

Catheter ablationof atria fibrillationiscurrently oneof
the greatest challengesin electrophysiology. Thisarrhy-
thmiaisdifficult to control with antiarrhythmic drugsand
hasthe potential of becoming permanent asthenumber and
duration of episodesincrease. Thepossibility of cure, even
if onlyinasmall number of patients, isextremely rewarding,

Table V — Findings of 24-hour Holter monitoring before and after
ablation of patientsreferred for electrophysiological study

Pts  Previous Holter Ablation result Holter after

1 AF (NSAF-20) Successful ablation Absence of NSAT

2 AF (NSAF-565) Successful ablation Absence of NSAT

3 AF (NSAF-16) Successful ablation Presence of NSAT

(8)* *
4 AF (NSAF-33) Successful ablation Absence of NSAT
5 AF (after Persistent AF Persistent AF
ECV, NSAT)

6 AF (NSAT-2084). Successful ablation Absence of NSAT

7 AF Persistent AF Persistent AF

8 AF (NSAT-18) Successful ablation * Paroxysmal AF
(6-hour duration)

9 Rare atrial ectopy ~ Unsuccessful ablation  Rare atrial ectopy

AF- atrial fibrillation; ECV- electrical cardioversion; NSAT- nonsustained
atrial tachycardia The number that follows “NSAT” corresponds to the
number of episodes of nonsustained atrial tachycardia on 24-hour Holter
monitoring. * This patient had recurrence 10 days after the procedure. **
This patient remained with episodes of nonsustained atrial tachycardia on
24-hour Holter monitoring, but clinicaly he was asymptomatic.
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Fig. 3—Recordof surfacederivationsl, I1,V, andV and of intracavity electrogramsof

catheter ablation by double distal el ectrodes (EXD) and by the double of the
proximal electrode (EXP), of theleft atrium (SCD, SCM2, SCM 3, SCP) and of the
right atrium (ADA) of the application site of successful radiofrequency. Inthefirst
intracavity electrogram of the catheter ablation (EXD), a118ms precoci ous ectopic
beat was observed in relation to the surface Pwave.
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Fig. 4—Record of surface derivations|, toVF, V, andV and of intracavity electro-
gramsof theablation catheter by the double distal electrode (EXD) and by the dou-
bleproximal electrode (EXP), of Hisbundle(HIS), and of theleft atrium (SCP, SCmL1,
SCm, SCm3, SCD) of theapplication siteof successful radiofrequency. Inthefirstin-
tracavity electrogram of the ablation catheter (EXD), we can observe that the first
beat issinusal (with the pulmonary vein potential following theatrial electrogram).
Inthefollowing beats, we can observe fusion andinversion of electrograms (atrium
potential followsthe potential of pulmonary vein).

Fig. 5—Record of surface derivations|, VL, VF, and V_ and of intracavity
electrograms of catheter ablation by the distal electrode pair (EXP), of the left
atrium (SCD, SCM, SCP) and of theHisbundle (HIS) of the successful application
site of radiofrequency. Inthiselectrogram, we observethat thefirst beat isan atrial
ectopy (withaleft atrium potential following theel ectrogram of a36ms precocious
pulmonary veinin relation to the distal coronary sinus el ectrogram-SCD). In the
following sinusal beats, we observed electrogram inversion (pulmonary vein
potential follows eft atrium potential).

dueto the significant morbidity and mortality associated
with thisfrequent disease.

Criteriafor selecting patientsfor mapping and cathe-
ter ablation have not been appropriately defined. Because
this ablation technique has only just recently begun to be
usedfor atrial fibrillation, wedo not know exactly which pa-
tientsbenefit most from the procedure. Althoughthiscura-
tive techniqueis highly desirable for all patients, the
procedureiscomplex, involvesrisks, and thereproducibility
success rate has not been totally proved. For thisreason, it
isimportant toidentify the patient with thegreatest chance
of acurewiththeablation procedure.

Atrial fibrillationfocal ablationwasfirst described by
Haissaguerre et al 8, and its use is considered a great
achievement becauseit wasbelieved that atrial fibrillation
could never be suppressed by afocal application. In
another study with 9 patientscarried out by the samegroup
of researchers, the most relevant clinical datareported for
identifying patientseligiblefor theabl ation techniqueisthe
finding of atrial fibrillation associated with episodesof irre-
gular monomorphic tachycardia or atrial extrasystoles
without structural heart disease 2.

Strict selection criteriawere used by thesameauthors
inanother study. Only patientswithatria fibrillationresis-
tanttoat least 2 drugs, having at |east 1 episode of atrial fi-
brillation every 2 days, and, having frequent isol ated atrial
ectopic beats(morethan 700/h) wereincluded *°. Inastudy
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Fig. 6—A left anterior obliquecineframeat a30° position of the ablation catheter at
the successful application site. We observed that the ablation catheter isinside the
superior left pulmonary vein placed through atranseptal puncture.

by Arentz et al, % in 232 patients with paroxysmal atrial
fibrillationto on 24-hour Holter monitoring who underwent
ablation, only 23 patientswith atrial tachycardiaor frequent
monomorphicatrial extrasystolesweresalected. Of those, 10
had frequent paroxysmal atrial fibrillation (more than 2
episodes per week) and were resistant to more than 1
antiarrhythmic drug. In this subgroup, it was possible to
identify afocal sourcein only 3 patientswho successfully
underwent ablation.

These extremely rigorous criteriafor attempts at
mapping and ablation were quickly changed. Interesting
observationsarosefrom studiesof chronicatrial fibrillation,
wherethe attempt at eliminating arrhythmiawasbased on
theperformanceof linear lesionssimulating Cox surgery. In
these studies, the organization of atrial activity either
shortened or prevented episodes of atrial fibrillation,
suggestingfocal activity withatrial extrasystoles, whichare
themaintriggering mechanismsof atrial fibrill ation episo-
desbeforeablation. Theseatrial ectopieswereidentifiedin
at least 40% of patients and had not been obvious before
theprocedureduetolong-lasting atrial fibrillation. Weal so
observed that the pulmonary veins are the main source of
these ectopic foci 222, [t isstill unknown whether in these
patientswith chronic atrial fibrillation ablation of these
triggering foci prior tolinear ablationisenoughto suppress
arrhythmia?. These impressive findings rai sed expecta-
tionsthat those patientswith long- lasting atrial fibrillation
could also beeligiblefor mapping and ablation. Thisbelief
encouraged the inclusion of an increasing number of
patients with long-standing paroxysmal fibrillation or
recurrent atrial fibrillation. Lau et al 2* selected for mapping
and ablation not only patients with paroxysmal atrial
fibrillation but also patientswith chronic internal defibrilla-

14

Arq Bras Cardiol
2002; 78: 9-16.

tion. In this study, 20% of patients with chronic atrial
fibrillation had spontaneousatrial fibrillation reentry, which
was used asaguidefor mapping and ablation. Todd et al ®
demonstrated that focal atrial arrhythmiascommonly occur
after electrical cardioversionin patientswithrecurrent atrial
fibrillation. Inthisstudy, 39% of patients (14 of 36) hadfocal
atrial tachycardiasthat weremapped. Thisfindingwasvery
important becauseitincreased confidenceinthepossibility
that patientswith chronicatrial fibrillation could beincluded
for mapping and ablation. Takahashi et al % performed
successful ablationin 3 of 6 patientswith recurrent atrial
fibrillation. Mapping wasnot successful in 2 patients(1 due
to the absence of ectopy and 1 due to the presence of
multiplefoci).

Structural heart diseaseisanother factor that excludes
patients for mapping. Structural heart disease implies
greater electrical disarrangement and fewer chancesof focal
ablation. However, inclinical studies, dataarecontroversid.
Inthestudy by Todd et al %, the absence of structural heart
disease was the only independent predictor of afocal
source of atrial fibrillation (12 of 24 patients without
structural disease had focal atrial tachycardia). Although
the presence of structural heart disease seemsto clearly
hinder successful ablation, Vergaraet a 7, whenanalyzing
clinical predictorsof successful atrial fibrillation ablation,
observed that structural heart disease was not associated
with fewer chances for ablation. In this study, a greater
number of atrial fibrillationfoci inthe samepatient and the
presenceof |eft atrial flutter were associated with agreater
incidence of recurrence, reflecting a greater extension of
atrial disease.

The presence of structural heart diseaseisno longer a
contraindication for mapping and ablation of focal atrial
fibrillationinaseriesof patientsstudied by thegroup of French
researchers, previously mentioned 2. Inthelast 10 monthsof
the study, this group 2 used as acriterion for inclusion of
patients for mapping and focal ablation of resistant atrial
fibrillation. Thisfast and progressive evolution asanindica-
tionfor mapping and ablationinpatientsfor identifyingdiscre-
etfoci asthesourceof atrid fibrillation caused difficulty for the
clinical cardiologistinthesd ectionandreferral of patientsfor
electrophysiological study.

In our limited series of patients, we observed that
mapping of pulmonary veinsto searchfor atrial tachycardia
foci that cause atrial fibrillation isfeasible, although the
selection of theideal patient for the procedureis of utmost
importanceto achievethe best results.

In the present study, criteriafor inclusion were
comprehensive (including patients with paroxysmal and
recurrent atrial fibrillation). Our resultsindicate that
patients with short- standing atrial fibrillation (irregular
atrial tachycardiasimulating atrial fibrillation) on 24-hour
Holter monitoring werethosewith the highest successrate.
Becausethey wereinsinusrhythmand had atrial paroxysm,
apreciselocalized mapping of the sourceof thesefoci was
possible, revealing that those patients were the best
candidates. Onthe other hand, it wasmore difficult to map
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patientswith recurrent atrial fibrillation, becausethey had
sinusrhythmwith frequent atrial extrasystolesof the same
morphology.

Causesof failurein our seriesweremainly rareatrial
ectopy and atrial fibrillationresistant to electrical cardio-
version. In 1 patient (humber 9), atrial ectopy wasvery
rare during the procedure, hindering precise mapping. In
another case (number 4), therarity of ectopic episodeshin-
dered mapping, not allowing the sel ection of thefocusfor
application of radiofrequency. In patient number 8, we
wereableto perform mapping and ablation of afocusinthe
right superior pulmonary vein, despiteinfrequent ectopy
during mapping. We considered noninducibility of atrial
fibrillation asalaboratory success. Thispatient, however,
had recurrenceof atrial fibrillation 10 daysafter theproce-
dure. Inlatefollow-up, thispatient had significant clinical
improvement in symptoms without the use of antiarrhy-
thmic medication.

We were not ableto perform focal mapping in the 2
patients(number 5and 7) with recurrent atrial fibrillation. In
one, conversionof atrial fibrillationto sinusrhythm (number
7) waspossible. Hewasaformer smoker of 60 cigarettesa
day and had adilated anteroposterior thoracic diameter, in
which, even cardioversiontechniqueswith 2 simultaneous
charges were unsuccessful. In the other patient, atrial
fibrillation was converted, but episodes of honsustained
atrial tachycardiadegeneratedtoatria fibrillationinashort
period of timeand wererefractory to cardioversion. Internal
defibrillation may beauseful techniquefor convertingatria
fibrillationinthese patients.

Atrial fibrillation ablation isacomplex procedure,
becauseitinvolvesaseriesof premises: 1) the patient needs
tobein sinusrhythmwith extrasystol esfrequent enoughto
enablemapping of pulmonary veins, 2) transseptal puncture
isnecessary, 3) evolvement to atrial fibrillation during the
proceduremakesit moredifficult becauseit requiresrepea
ted el ectrical cardioversion, 4) thenumber of radiofrequen-
cy applications must be limited so that pulmonary vein
stenosiscan be avoided, 5) mapping needsto be precise so
that, ideally, only 1 pulmonary vein is selected for the
application of radiofrequency.

Weobserved that patientswithrecurrent atria fibrilla-
tionwerenot ideal candidatesfor mapping of pulmonary ve-
insduetothedifficultiesin cardioversionandinthemainte-
nanceof sinusrhythmfor mapping of atrial extrasystoles. If
these patientswanted to  undergo the procedure, we sug-
gested that after successful electrical cardioversion, 24-
hour Holter monitoring be performed. Patientswho experi-
enced frequent atrial ectopy were considered eligible. Ho-
wever, agreater chance existed in these patients that the
procedurewould bemoredifficult.

Inthe subgroup of patientswith short episodes of ap-
parent atrial fibrillation on 24-hour Holter monitoring (6
patients), the successratewas 66% (4 of 6 patients). These
episodesof atrial fibrillationwereactually episodesof non-
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sustained atrial tachycardia, allowing mapping of thefocal
source in the pulmonary veins. We believe that these
patientsareideal candidatesfor mapping and ablation. Two
patients (number 2 and 6) experienced more than 500
episodes of nonsustained atrial tachycardia simulating
atrial fibrillation on 24-hour monitoring prior to the
procedure. |n these patients, mapping was made easier by
the high density of the arrhythmia, resulting in successin
both cases.

Wedid not observecomplicationsdueto the procedu-
re. The main apprehension in applying radiofrequency in
theinterior or around the pulmonary veinsistherisk of
pulmonary vein stenosis, which may lead to pulmonary hy-
pertension. Thisisthe most common complication resul-
ting fromlinear ablation (extensiveapplicationwiththein-
tent toform continuouslines) intheleft atrium around pul -
monary veins ®. However, pulmonary vein stenosis has
been describedinthefocal ablation of atrial fibrillation 12,
In these studies®., ablation was performed in more than 1
pulmonary vein with multiple procedures, or electrical
isolation of the pulmonary vein was attempted 2. In our
series, weperformedonly 1 procedureinall patients, andwe
did not make radiofrequency applications in more than 1
pulmonary vein. Wetook specia careduring theradiofre-
quency application (applications lasted only 15s, and pain
was used as acriterion for interrupting the application).
Perhapsthe absence of complicationsinour seriesisdueto
this set of factors.

Currently, indications for mapping and attempting
ablation of atrial fibrillation are not yet definitely establi-
shed. Thisisafield of intensiveresearch and constant chan-
ge. Theresultsof our study, eventhough preliminary, seem
to indicate that mapping and attempting ablation of atrial
fibrillation arefeasibleand may beattemptedinall patients
with paroxysmal atrial fibrillation, without structural heart
disease and with short episodes of nonsustained atrial fi-
brillation on 24-hour Holter monitoring.

Our series of patientsislimited and perhapsalarger
group of patientsmight enabl e better sel ection of candidates
for mapping. Systematic application of agreater number of
provocativemaneuverstoinduceatrial ectopy would proba-
bly allow more efficient mapping in some patients. Maneu-
versusedinthisstudy were: isoproterenol infusion, atrial sti-
mulation, and adenosineinfusion. Wedid not usethe Val sa-
vamaneuver or othersmentionedintheliterature, suchasca-
rotid massageand volumeinfusion, digoxin or vergpamil. Of
these, only the Val salvamaneuver has made significant
aterationsinthefrequency of ectopies®.

Inconclusion, according to our analysis, patientswho
have short episodesof atrial fibrillation on 24-hour Holter
monitoring werethe best candidatesfor mapping and abla-
tion, withafinal successrateof 66%inthisgroup of patients
(4 of 6 patients) and, based on our limited experience,
patientswithrecurrent atrial fibrillation arenot eigiblefor
focal ablation.
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