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CASE  REPORT

Introduction

Idiopathic left ventricular tachycardia (ILVT) is a
distinct clinical entity with a right bundle branch block
and left axis deviation; it is often responsive to verapamil
and usually associated with a good prognosis.1–4 The
coexistence of ILVT and atrioventricular nodal
reentrant tachycardia (AVNRT) has rarely been
reported.5,6 We describe a 15-year-old male patient
who demonstrated both ILVT and AVNRT. The
result of electrophysiologic study suggested that the
AVNRT played a role in triggering the ILVT.

Case Report

A 15-year-old male patient was well until 6 months
prior to presentation, when he suffered from his first
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episode of palpitation and dizziness. During 1 episode
of palpitation, electrocardiogram (ECG) documented
wide QRS tachycardia with a right bundle branch
block and northwest axis QRS morphology at a heart
rate of 136 bpm (Figure 1). Intravenous adenosine did
not terminate the tachycardia, but intravenous
verapamil terminated it on several occasions. Despite
prophylactic oral verapamil (120 mg/day),
symptomatic episodes occurred in the following
months. He was referred to our hospital for further
investigation. A series of standard examinations showed
no evidence of structural heart disease, myocarditis,
long QT syndrome, or electrolyte imbalance. Idiopathic
ventricular tachycardia was suspected.

After obtaining informed consent from his parents,
electrophysiologic study was performed in the fasting
and sedated state after discontinuation of verapamil
for 5 days. Under intravenous sedation and local
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anesthesia, 3 quadripolar electrode catheters were
introduced through the femoral veins and placed in
the high right atrium, the His bundle, and the right
ventricular apex. An additional decapolar electrode
catheter was introduced through the internal jugular
vein and placed in the coronary sinus. During sinus
rhythm at a cycle length of 593 ms, the atrio-His (AH)
and His-ventricular (HV) intervals were normal (71
and 40 ms, respectively). During high right atrium
extrastimulation at a basic cycle length of 550 ms, a
discontinuous A1A2/A2H2 curve was demonstrated
and the effective refractory period of the fast atrio-
ventricular nodal (AVN) pathway and slow AVN path-
way were 330 and 260 ms, respectively. At baseline,
double atrial extrastimuli (S1S2S3 550/330/280)
induced the non-sustained slow-fast form of AVNRT
(cycle length, 330 ms), which lasted 2 seconds and
terminated spontaneously, followed by initiation of
sustained ventricular tachycardia (VT) with a QRS
morphology identical to the clinically documented

Figure 2. Intracardiac recordings showing
spon t aneous  t r ans f o rma t i on  f r om
atrioventricular nodal reentrant tachycardia
(AVNRT) to ventricular tachycardia (VT). AVNRT
lasted 2 seconds and terminated, followed by
initiation of sustained VT from the left ventricle
(LV) at a cycle length of 374 ms. Note the
interval of the first complex of the VT (arrowhead)
and the last QRS complex of the AVNRT (arrow),
exceeding by 70 ms the interval present between
the same complex during VT. ABL = ablation
catheter; HRA = high right atrium; HIS = His
bundle; CS = coronary sinus; RVa = right ventricle
apex; aux = auxiliary; p = proximal; m = middle;
d = distal. Paper speed: 100 mm/sec.

Figure 1. A 12-lead electrocardiogram during
ventricular tachycardia showing a wide QRS
tachycardia with a right bundle branch block
and northwest axis QRS morphology at a heart
rate of 136 bpm. Paper speed: 25 mm/sec.

tachycardia at a cycle length of 374 ms (Figure 2).
Based on the morphology, the VT was thought to
originate from the left posterior fascicle. Pace mapping
in this region revealed a relatively large area (3 cm2)
with similar QRS to the VT. In addition, the earliest
Purkinje potential during sinus rhythm was observed
in the basal septal area of the left ventricle (Figure 3).
Three pulses of radiofrequency energy were delivered
to the site exhibiting the earliest Purkinje potential
(Figure 4). The VT was terminated within 5 seconds,
and no inducible VT was observed at baseline. After
ablation of VT, double atrial extrastimuli (S1S2S3
550/340/280) induced the slow-fast form of AVNRT
again. Two pulses of radiofrequency energy were
delivered to modify the slow pathway successfully
(Figure 5). After these ablation procedures, neither
VT nor AVNRT was induced with or without
isoproterenol infusion. Anti-arrhythmic drugs were
then discontinued and he did not experience any
further palpitation episodes.
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Figure 3. Intracardiac recordings at the site of
successful ablation. High frequency potentials
that represent Purkinje potentials (arrows) are
seen from the ablation catheter at the ablation
site. During sinus rhythm, this potential precedes
surface activation by 30 ms. ABL = ablation
catheter; HRA = high right atrium; HIS = His
bundle; CS = coronary sinus; RVa = right ventricle
apex; aux = auxiliary; p = proximal; m = middle;
d = distal. Paper speed: 100 mm/sec.

Figure 4. Radiographs in the right anterior oblique (RAO) and left anterior oblique (LAO) views demonstrating the location of the ablation
catheter at the successful ablation site, which is in the basal septal area of the left ventricle.

Figure 5. Radiographs in the right anterior oblique (RAO) and left anterior oblique (LAO) views demonstrating the location of the ablation
catheter at the site of successful slow pathway ablation, which is along the tricuspid annulus at the level of the superior aspect of
the coronary sinus ostium.
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Discussion

Double tachycardia is classically defined as the
simultaneous occurrence of supraventricular tach-
ycardia and VT (or atrial and junctional tachycar-
dia).7 This type of arrhythmia has been reported in
patients with left ventricular dysfunction or digitalis
intoxication.7–10 Exercise- or catecholamine-induced
double tachycardia has also been reported.11,12 Elec-
trophysiologic studies have permitted an objective
assessment of another type of double tachycardia in
patients with idiopathic VT.5,6,13–18 In our case, 2 types
of tachycardia were demonstrated during the course
of electrophysiologic studies: AVNRT induced at
baseline and VT, the same as the clinically docu-
mented arrhythmia.

One unique feature of our case is the demonstration
of the interrelationships of 2 different types of tachycardia.
VT was initiated by termination of AVNRT, which was
induced by double atrial stimulation. This could be
explained by 2 mechanisms: VT was initiated at the
termination of AVNRT in a fashion similar to the
induction of VT by atrial stimulation,19–22 or the double
atrial extrastimulation induced both AVNRT and VT,
but the latter became manifest only after the former had
terminated. In our case, the interval between the first
QRS complexes of VT and the last complex of AVNRT
exceeded the interval presented between QRS complex
during VT by 70 ms. This may support the former
explanation. AVNRT also triggered VT shortly after its
origin, so that ECG tracings at symptomatic episodes
showed only VT.

Experience with radiofrequency catheter ablation
of idiopathic VT in pediatric patients is limited, but
radiofrequency catheter ablation may be the treatment
of choice for symptomatic VT.23,24 The patient’s VT is
characteristic of typical ILVT because it occurred in a
young patient without cardiac structural abnormality,
manifest right bundle branch block and northwest axis
deviation, and responded to verapamil.1–4 In our patient,
the use of the earliest Purkinje potential was a useful
specific guide to the appropriate ablation site.25 VT
was successfully eliminated by radiofrequency catheter
ablation after 3 pulses. Subsequent modification of the
slow AVN pathway was also successful. There were no
significant complications. During follow-up, the patient
has been in normal sinus rhythm.

Data on radiofrequency catheter ablation in patients
with double tachycardia are few and inconclusive.6,13–18

The case most similar to ours was that of Wagshal
et al,6 which involved a 37-year-old man with coexis-
tent AVNRT and ILVT, who only underwent
radiofrequency ablation of the slow pathway and

remained asymptomatic without anti-arrhythmic
therapy for 8 months. Watanabe et al14 reported a
case with coexistent atrioventricular reciprocating
tachycardia (AVRT) and ILVT, in whom clinical VT
recurred after initial ablation of AVRT and was
successfully ablated 10 months later. Khairy et al17

described a 27-year-old woman with both AVNRT
and VT, in whom VT remained inducible after
successful slow-pathway ablation. The other previous
reports on this topic were that ablation of both
arrhythmic substrates was performed during 1 session,
as the other arrhythmia was still inducible after ablation
of 1 arrhythmic substrate and it was difficult to exclude
the possibility of clinical occurrence of the other
arrhythmia.13,15,16,18 In our patient, AVNRT was easily
induced after successful ablation of ILVT. Our data
support the strategy of performing ablation of both
arrhythmic substrates during 1 session to prevent
recurrence of the tachycardia.

In conclusion, we report a rare pediatric patient in
whom AVNRT led to the induction of VT. AVNRT
was still inducible following successful ablation of
ILVT, but was then modified by ablation of the slow
pathway. The coexistence of supraventricular
tachycardia and VT is diagnostically challenging,
especially if a transformation between 2 tachycardias is
observed. Accurate diagnosis requires detailed
electrophysiologic studies and is the major determinant
of successful ablation.
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