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Experience with radiofrequency catheter ablation
of fascicular tachycardia

David H Bennett

Abstract
Objective-To report experience with
radiofrequency catheter ablation offascic-
ular tachycardia including two cases of
the rare type of this arrhythmia which
arises from the anterior fascicle of the left
bundle branch.
Design-Review of results of radiofre-
quency ablation in nine consecutive
patients presenting with fascicular tachy-
cardia.
Setting-Regional cardiac centre.
Intervention-Percutaneous radiofre-
quency catheter ablation, performed
between 1993 and 1996.
Results-Radiofrequency ablation was
successful in both patients with tachycar-
dia arising from the anterior fascicle and
in six of the seven patients with tachycar-
dias arising from the posterior fascicle.
Notable differences in the "right bundle
branch block" configuration of lead VI
during tachycardia between patients were
observed. One patient with incessant
tachycardia had marked impairment of
ventricular function which returned to
normal after ablation.
Conclusions-Radiofrequency ablation is
effective in both anterior and posterior
fascicular tachycardias. The arrhythmia
can cause reversible impairment of ven-
tricular function.
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Fascicular tachycardia is thought to arise from
Purkinje fibres in either the posterior fascicle
or, rarely, in the anterior fascicle of the left
bundle branch. It usually occurs in young peo-
ple without structural heart disease. A poste-
rior fascicular origin results in ventricular
complexes during tachycardia with a right
bundle branch block and left axis configura-
tion while an anterior fascicular origin leads to
right bundle branch block with right axis devi-
ation. I

There are few reports of radiofrequency
ablation for the commoner form of fascicular
tachycardia and only one detailed report of a

patient undergoing ablation for idiopathic
tachycardia arising from the anterior fasci-
cle.2- Results of radiofrequency catheter abla-
tion and some clinical details in nine
consecutive cases of fascicular tachycardia,

including two with right bundle branch block
and right axis deviation morphology, are
reported in this paper.

Patients and methods
Nine patients with fascicular tachycardia (aged
21-48; six men) underwent radiofrequency
catheter ablation between October 1993 and
May 1996. Their history of paroxysmal tachy-
cardia ranged from two to 25 years. Seven had
been referred with a diagnosis of supraventric-
ular tachycardia. Antiarrhythmic drugs had
failed to prevent tachycardia in all patients:
five had received verapamil, five flecainide,
and four sotalol.

All patients had normal findings on clinical
examination and normal electrocardiograms
during sinus rhythm. One patient, who had
incessant tachycardia at a rate of 140-160
beats per minute, had an abnormal echocar-
diogram: left ventricular function was
markedly impaired with an estimated ejection
fraction of 30%. One of the patients whose
arrhythmia arose from the anterior fascicle had
been shown by ambulatory electrocardiogra-
phy to have 21 000 and 39 000 unifocal ven-
tricular extrasystoles in two 24 hour periods,
including long periods of bigeminy and fre-
quent interpolated beats.
Each patient underwent an electrophysio-

logical study and radiofrequency catheter abla-
tion. Antiarrhythmic drugs were stopped at
least 48 hours before. Informed written con-
sent was obtained.

Quadripolar electrode catheters were
advanced under local anaesthesia via the right
femoral vein to the right atrium and to the
right ventricle, across the tricuspid valve and,
in one case, to the coronary sinus. Left ven-
tricular endocardial mapping was carried out
using a 7F steerable quadripolar electrode
with a 4 mm tip which was advanced from the
right femoral artery. Intracardiac electrograms
were displayed with recordings from the limb
leads and lead Vi. A separate electrocardio-
graph was used to record the full 12 lead elec-
trocardiogram.

Tachycardia was initiated by programmed
premature ventricular stimulation, or by over-
drive atrial or ventricular pacing. If ventricular
tachycardia could not be induced, intravenous
isoprenaline was given.
The site for ablation was sought by locating

the earliest onset of ventricular activation and,
in five patients, by pace mapping. Radio-
frequency energy generated using a Medtronic
Atakr system was delivered via the 4 mm tip of
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Figure 1 Left posterior
fascicular tachycardia.
Leads aVL, II, aVF, and
electrograms from mapping
(MAP) and His bundle
(HB) electrodes. A
fascicular potential precedes
the ventricular electrogram
recordedfrom the mapping
electrode.
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the mapping electrode. A large electrode
applied to the skin over the left scapula acted
as the indifferent pole.
Two patients who had had infrequent

episodes of tachycardia underwent a brief pac-
ing study at a later date to see if the arrhythmia
was still inducible.

Results
SURFACE ELECTROCARDIOGRAM DURING

TACHYCARDIA
The heart rate ranged from 140 to 220 beats
per minute. There was notable variation in
morphology of lead Vi during tachycardia. In
only two cases was the appearance of lead Vi
absolutely typical of right bundle branch
block: in two patients there was a Q wave at
the onset of the complex and in five patients
there was a wide notched R wave without an S
wave.

QRS duration ranged from 0 11 to 0-14 s.

There was left axis deviation (ranging from
-60 to - 120 degrees) in seven patients and
right axis deviation (+ 120 degrees) in two
patients. The surface electrocardiogram
showed atrioventricular dissociation in six
patients: independent P waves in three
patients and capture or fusion beats in three
patients.

ELECTROPHYSIOLOGICAL PROCEDURE
Tachycardia was induced by programmed or
overdrive ventricular pacing in three patients
and by rapid atrial pacing in three patients.
There was spontaneous tachycardia in three
patients, in one only during isoprenaline infu-.
sion.

In each case, there was a brief potential
immediately before the ventricular electro-
gram at the site of earliest activation, which
preceded the onset of the surface ECG QRS

complex by 20-35 ms (figs 1 and 2). Pace
mapping resulted in identical ventricular com-
plexes in 11 of the ECG leads in three
patients, 10 leads in one patient, and seven
leads in another patient.

In the patients with left posterior fascicular
tachycardia, the origin of the tachycardia was
located to the region of the posteroapical left
ventricular septum.

In the patients with right axis deviation dur-
ing tachycardia, earliest activation, preceded
by a sharp potential, was found in the anterior
lateral wall of the left ventricle, about 2 cm
inferior to the aortic valve. Figures 2 and 3
show the surface and intracardiac electro-
grams, and results of pace mapping in one of
these patients: there was no evidence of an
accessory atrioventricular pathway and in par-
ticular, atrioventricular dissociation was
observed at times during tachycardia.

In all cases, tachycardia was not inducible at
the end of the procedure, even during infusion
of isoprenaline. There were no complications.

In one patient who had undergone an
apparently successful ablation, tachycardia
was subsequently induced using a previously
implanted antitachycardia pacemaker. There
had been problems at ablation with the
recording system and difficulty initiating
tachycardia but the arrhythmia had not been
inducible after radiofrequency energy had
been delivered to a site of early ventricular
activation preceded by a sharp potential.
There have been no recurrences of tachycardia
in any of the other patients. Fascicular tachy-
cardia was not inducible in the other patient
who underwent a repeat pacing study.

Repeat ambulatory electrocardiography in
the patient who had had extremely frequent
extrasystoles before ablation demonstrated
only nine ventricular extrasystoles during a 24
hour period.
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Figure 2 Left anterior
fascicular tachycardia.
Leads I, II, III, aVR,
a VF, Vl, and electrograms
recordedfrom the mapping
(MAP), right atrial (RA),
His bundle (HBE), right
ventricular apex (RVA),
and coronary sinus (CS)
electrodes. Arrow points to
fascicular electrogram.
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Figure 3 Pace mapping in a patient with left anteriorfascicular tachycardia. 12 lead
electrocardiograms during pacing via mapping electrode at site of recording offascicular
potential (left-hand panel) and duringfascicular tachycardia (right-hand panel) were very
similar.

Discussion
As others have found, tachycardia could be
initiated by premature or overdrive ventricular
stimulation in some patients while only atrial
overdrive pacing was successful in others.7
Differing methods of initiation of tachycardia
point to more than one mechanism being
responsible for fascicular tachycardias,8 as
does the demonstration in one of the patients
with anterior fascicular tachycardia of
extremely frequent ventricular extrasystoles.

In each case, the ventricular electrogram at
the site of successful ablation was preceded by
a brief potential as described by Nakagawa et
al in their eight cases of tachycardia originat-
ing from the posterior fascicle.3 Others have
confirmed that this potential, thought to origi-
nate from Purkinje fibres in the posterior fasci-
cle, is a good marker for the site of successful
ablation.45 A similar electrogram was recorded
from the site of successful ablation in the
patients in this paper whose tachycardia arose
from the anterior fascicle.
As has been reported, though pace mapping

may be a useful guide as to the site for abla-
tion, a perfect pace map is not essential for
success.3 4
Ohe et al investigated four patients with

right axis deviation during fascicular tachycar-
dia.9 They found the earliest site of ventricular
activation to be at the superior or superiosep-
tal region of the left ventricle. Ablation was
not carried out. Wen et al in their series of
radiofrequency ablations of idiopathic left ven-
tricular tachycardia mention one case of
successful ablation of anterior fascicular tachy-
cardia: the ablation site was in the anterior
lateral wall of the left ventricle but no electro-
grams or other details were provided.4
Radiofrequency ablation of anterior fascicular
tachycardia in this paper appears to be the sec-
ond detailed report. The site of successful
ablation was found in the anterior lateral wall
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inferior to the aortic valve and mitral valve
ring, as in the case reported by Bogun et al.6
The appearance of lead Vi during tachycar-

dia is widely described as a right bundle
branch block configuration.' However, there
was in fact notable variation in appearance of
Vl between patients and only two patients had
classic right bundle branch block.
The success of radiofrequency ablation in

this report compares favourably with other
series: Nakagawa et al (seven of eight cases),3
Gonzalez et al (two of five cases),2 Wen et al
(17 of 20 cases),4 and Katritsis et al (two of
two cases).5
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