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A B S T R A C T

We report the case of a 14-year-old boy patient admitted to our outpatient clinic with palpitations and documented
supraventricular tachycardia. Electrophysiological study and ablation were planned. In the electrophysiological
study, two tachycardias with different cycle lengths and morphologies were induced. After elimination of the slow
pathway, left posterior accessory pathway was detected and successfully ablated. Another pathway was detected
following that ablation. Due to the slow retrograde conduction of this pathway, diltiazem infusion was started to
uncover the accessory pathway. The second accessory pathway was at the left posteroseptal region and was
successfully ablated. After a 30-minute waiting period, no tachycardia was induced. In addition, no fluoroscopy was
used during the procedure.
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Introduction

The prevalence of coexistent atrioventricular
reentrant tachycardia (AVNRT) and AVRT

has been rarely reported in the literature. The
bypass tract is usually first targeted for ablation
because of the concept that dual atrioventricular
(AV) nodal physiology is more physiological for
the heart than accessory pathway (AP). In this
article, we briefly discuss that multiple supraven-
tricular arrhythmia substrates can be successfully
eliminated without fluoroscopy with the aid of
electroanatomical systems.

Case Presentation

A 14-year-old boy presented with recurrent palpi-
tations, despite the treatment with metoprolol.
Twelve-lead resting electrocardiography (Mortara
Instrument, Inc., Milwaukee, WI, USA) showed
normal sinus rhythm without preexcitation. An
event recorder revealed supraventricular tachycar-
dia with a rate of 167 bpm. There was no family
history of syncope, sudden death, or arrhythmias.
Admission physical examination was unremark-
able. Echocardiography (Vivid S6, GE Healthcare,
Wauwatosa, WI, USA) revealed a structurally
normal heart. Electrophysiology study and abla-

tion were recommended due to recurrent tachycar-
dia under medical treatment.

An electrophysiological study was performed
under general anesthesia without intubation.
Quadripolar catheters were positioned at the high
atrium, His-bundle area, and right ventricular
apex. A steerable decapolar catheter was inserted
into the coronary sinus for a positional reference.
The EnSite NavX system (St. Jude Medical, St.
Paul, MN, USA) was used for three-dimensional
mapping and catheter navigation. Right atrial
anatomy was reconstructed without fluoroscopy.
Baseline electrophysiologic (EP) measurements
were obtained. During incremental ventricular
pacing, ventriculoatrial conduction was eccentric,
and block was at 420 ms. After intravenous orci-
prenaline injection, tachycardia with a 375-ms
cycle length was induced. During the tachycardia,
the earliest ventriculoatrial conduction was from
the left posterior wall (Figure 1). Another form of
tachycardia with a different cycle length (305 ms)
consistent with AVNRT was induced (Figure 2).
A 6-mm tip cryoablation catheter (Freezor,
Medtronic Inc., MN, USA) was inserted via the
right femoral vein. Cryoablation of the slow
pathway was initiated, and the tachycardia was ter-
minated at 12 seconds of the ablation. Six lesions,
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240 seconds each, were placed in the slow pathway
region. To eliminate the left posterior pathway, a
cryocatheter was inserted into the left side via
patent foramen ovale. The left concealed acces-
sory pathway was eliminated with cryoablation. In
addition, Kent spikes were demonstrated during
the cryoablation of the left posterior AP. After-
ward, during the incremental ventricular pacing,
the ventriculoatrial (VA) conduction was still
eccentric with indication of a second left-sided
pathway. The retrograde conduction was slow, and

AV nodal conduction was prominent. Therefore,
intravenous diltiazem (15 mg) was started to
uncover the second AP. After diltiazem, the second
AP in the left posteroseptal location started to
demonstrate intermittent preexcitation (Figure 3).
Successful cryoablation with four lesions, each 240
seconds, were placed for the left posteroseptal AP
(Figure 4). After a 30-minute waiting period, there
was no inducible tachycardia with or without
orciprenaline. In addition, during the AV block
obtained after adenosine injection, no preexcita-

Figure 1. S1 and S2 stimulations from coronary sinus before ablation. VA conduction after pacing is eccentric: the earliest
atrial activation is at distal coronary sinus suggesting left posterior AP. VA, ventriculoatrial; AP, accessory pathway.

Figure 2. Electrophysiological study showing typical atrioventricular nodal reentrant tachycardia.
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tion was manifested. The total procedure time was
330 minutes, and no fluoroscopy was used. No
complications occurred.

Discussion

The prevalence of coexistent AVNRT and AVRT
has been reported in about 3–4% out of all

patients with supraventricular reentrant tachycar-
dias.1,2 The bypass tract is usually first targeted for
ablation because of the concept that dual AV nodal
physiology is more physiological for the heart than
AP. The AV node slow pathway is ablated only
when tachycardia is induced during the electro-
physiological study. There are some reports that
two different tachycardias were treated by the

Figure 3. Manifest preexcitation is shown: the earliest atrial activity at CS 4, i.e., at the left posteroseptal region. CS,
coronary sinus.

Figure 4. Three-dimensional anatomic mapping showing successful cryoablation sites of AVNRT (yellow lesion) and both
APs: left posterior (blue lesions) and left posteroseptal (green lesions). Note that patent foramen ovale (PFO) was crossed.
AVNRT, atrioventricular nodal reentrant tachycardia; AP, accessory pathway.
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ablation of the slow pathway alone when the APs
are in high-risk regions (septal area) for complica-
tions.3,4 The success of the abovementioned
reports was due to the fact that the anterograde
limb of the AP was the slow AV nodal pathway.
However, in our case, we induced supraventricular
tachycardia utilizing the left posterior AP follow-
ing successful AVNRT ablation. In addition, a
second AP with intermittent antegrade conduc-
tion was shown in the left posteroseptal area.

To minimize the risk of heart block, cryothermia
mapping has been recently used.5 Cryoablation is a
safer option for ablation in close proximity to the
AV node.6 To the best of our knowledge, this is the
first case where successful cryoablation of the
AV node slow pathway and coexisting APs (left
posterior and left posteroseptal) were performed
under the guidance of a nonfluoroscopic, three-
dimensional mapping system. Superiorities of
cryoablation are as follows: (1) safety, (2) low risk
of heart block, (3) better catheter stabilization, and
(4) less thrombogenicity. Cryoablation is a newer
method of ablation, which has proven to be safe in
many studies.7,8 An acute success rate of cryoabla-
tion is 95% for AVNRT.9 Conventional method for
left-sided AP ablation is radio frequency (RF) abla-
tion. However, a recent study demonstrated signifi-
cantly improved acute and long-term success rates
for the left-sided APs using cryoablation when
compared with RF ablation.8

Nonfluoroscopic method is a superiority of this
case because radiation exposure during radiofre-
quency ablation carries known associated risks.10

Three-dimensional anatomic mapping with the
EnSite system mainly eliminates fluoroscopy use
in majority of the procedures.11,12 Some recent
studies have demonstrated that children are espe-
cially vulnerable for cancer with increasing
number of diagnostic and therapeutic radiation
exposures and this risk appears to persist through-
out life.13 Very low doses of radiation may be more
harmful than previously suspected and that the
relationship may not, in fact, be linear in the pedi-
atric population.14 There are reasonable benefits
to both patients and staff (especially pregnant
women) in eliminating radiation exposure. Ortho-
pedic complications related to lead aprons are
relatively common.15 In addition, left brain malig-
nancies were reported among interventional car-
diologists.16

In conclusion, this case demonstrates that mul-
tiple supraventricular arrhythmia substrates can be
successfully eliminated without fluoroscopy with
the aid of electroanatomical systems.
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