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To the Editor,

A 54-year-old man presented with fre-
quent episodes of sudden palpitation.
Twelve-lead electrocardiogram demon-
strated narrow QRS complex tachycar-
dia at a rate of 150/min. The initial part
of the ST segment occasionally became
deeper and sharper during the tachy-
cardia (arrow, Fig. 1). A cardiac electro-
physiological study was performed and
the narrow QRS complex tachycardia
was reproducibly induced by a single
atrial extra-stimulus. The tachycardia
intermittently changed at the initial
part of the ST segment (arrow, Fig. 2A).
Atrial activity at the high right atrium
(HRA) always preceded those of the
His bundle and coronary sinus (CS)
during the first induced supraventricu-
lar tachycardia (SVT) with an atrial cycle
length of 344 ms, but the retrograde atri-
al activation sequence in the CS electro-
gram changed occasionally. Simultane-
ous activation of the right anterolateral
and left lateral accessory pathways (APs)
deepened and sharpened the initial
point of the ST segment compared to
right anterolateral AP activation alone.
Radiofrequency catheter ablation abol-
ished conduction over the right side
AP. A single ventricular extra-stimulus
induced a second tachycardia (388 ms)
with the earliest, consistent retrograde
atrial activity at the distal CS (Fig. 2B).
The earlier retrograde atrial activation
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at HRA and ST segment change were
not present after radiofrequency cath-
eter ablation of the right anterolateral
AP. The exact locations of both APs are
described in Fig. 3A and 3B. We ablat-
ed the second AP at the left lateral wall
using a transaortic approach. Ventric-
uloatrial conduction occurred through
the atrioventricular node after catheter
ablation of the two APs.

Electrocardiographic or electrophysio-
logic findings that demonstrate the pres-
ence of multiple AP include (1) chang-
ing antegrade delta waves; (2) evidence
of multiple retrograde atrial activation
routes; and (3) orthodromic SVT with in-
termittent antegrade fusion complexes
[1].

Concealed conduction through an-
other pathway may not be apparent
until the dominant pathway is ablated
[2]. Detecting multiple APs requires
detailed atrial mapping during pro-
grammed stimulation, and elimination
of an apparent AP [3]. If the V-A interval
or P-wave morphology changes during
orthodromic tachycardia, the presence
of additional AP should be suspected
[4,5]. Although a single, fixed retrograde
atrial activation pattern is observed in
the presence of two or more AP, the
presence of different retrograde atri-
al activation patterns documents the
presence of multiple AP [1].

In our case, an additional AP was
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Figure 1. Twelve-lead surface electrocardiogram (25 mm/sec, 10 mm/mV) during a spontaneous episode of paroxysmal tachycar-
dia and four magnified beats of tachycardia (A, B). The initial part of the ST segment of the first and fourth beats (arrows) during
tachycardia became sharper and deeper in lead II, and a subtle change was detected in lead V1.
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Figure 2. (A) Surface electrocardiogram (ECG) and intracardiac electrograms from the high right atrium (HRA), His bundle
region (His), right ventricular apex (RVa), and coronary sinus (Cs) during the first induced supraventricular tachycardia (SVT)
with a cycle length of' 344 ms showed occasional changes in the retrograde atrial activation sequence in the CS. The initial part
of the ST segment on the surface ECG became deeper and sharper when the left-side accessory pathway was activated (arrows).
(B) Surface ECG and intracardiac electrograms during the second induced SVT with a cycle length of 383 ms show a consistent
retrograde atrial activation sequence. V, ventricle; A, atrium.
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recognized by the appearance of more than one atrial
breakthrough point during the first induced tachycardia.
Intermittent changes in the retrograde atrial activation
sequence occurred in the CS (from distal-to-proximal to
proximal-to-distal), whereas retrograde atrial activation in
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the HRA was the earliest. The consistent earliest activation
in the HRA suggests that clinical SVT uses the right an-
terolateral AP as a re-entry circuit and intermittently the
left lateral AP as a bystander. Atrial fusion due to inter-
mittent, simultaneous activation of the two AP changed
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Flgure 3.(A, B) Proposed 10cat1ons of the two accessory path-
ways (AP) and (C, D) their contribution to tachycardia. (C) The
clinical SVT used the right anterolateral AP as a re-entry cir-
cuit and intermittently used the left lateral AP as a bystander
but conduction through the two pathways created different
ST segment morphology. (D) Ablation of the right AP result-
ed in consistent conduction over the left side AP. RAP, right
accessory pathway; LAP, left accessory pathway; AV, atrioven-
tricular; AVN, atrioventricular node.

the initial point of the ST segment on the surface elec-
trocardiogram (Fig. 3C and 3D). Careful attention to the
ST segment during tachycardia could help identify mul-
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tiple AP before an electrophysiologic study.

Keywords: ST segment; Electrocardiography; Accessory
atrioventricular bundle

Conflict of interest
No potential conflict of interest relevant to this article
was reported.

REFERENCES

1. Josephson ME. Clinical Cardiac Electrophysiology: Tech-
niques and Interpretations. 3rd ed. Philadelphia: Lippin-
cott Williams and Wilkins, 2002.

2. Chen SA, Hsia CP, Chiang CE, et al. Reappraisal of ra-
diofrequency ablation of multiple accessory pathways.
Am Heart ] 1993;125:760-771.

3. Heddle WF, Brugada P, Wellens HJ. Multiple circus
movement tachycardias with multiple accessory path-
ways. ] Am Coll Cardiol 1984;4:168-175.

4. Obel OA, Camm AJ. Accessory pathway reciprocating
tachycardia. Eur Heart ] 1998;19 Suppl E:E13-E24, E50-Es1.

5. Wellens HJ, Atie J, Smeets JL, Cruz FE, Gorgels AP, Bru-
gada P. The electrocardiogram in patients with multiple

accessory atrioventricular pathways. J] Am Coll Cardiol

1990;16:745-751.

www.kjim.org 793


www.kjim.org

