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Cardiovascular Imaging In-a-Month

●Transient ST Elevation During Radiofrequency Energy Application 
From the Left Sinus of Valsalva
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CASE
A 46-year-old man was referred to our center for radiofrequency catheter ablation

for the treatment of symptomatic, monomorphic premature ventricular contractions
（Fig. 1－A）. During an electrophysiologic study, the earliest ventricular activation

was identified within the left sinus of Valsalva. After identifying the ostium of the
left coronary artery and the contour of the left sinus of Valsalva by angiography（Fig.
2－A）, an ablation catheter was positioned within the left sinus of Valsalva（Fig. 2－
B）. The first application of radiofrequency energy within the left sinus of Valsalva
had no effect. No ST-T segment change was observed during the application. After
detailed mapping toward the right sinus of Valsalva, a second application was per-
formed within the left sinus of Valsalva where the ventricular activation recorded
from the distal electrodes of the ablation catheter preceded the onset of the QRS
complex by 23 msec. Ten seconds after application of radiofrequency energy using a
maximum power of 35 watts and a maximum electrode-tissue interface temperature
of 55°C, ST segment elevation in the inferior leads appeared（Fig. 1－B－left,
arrows）. After prompt cessation of the radiofrequency energy, the ST segment eleva-
tion in these leads returned to the baseline（Fig. 1－B－right）, and the patient did not
complain of chest pain.

Fig. 2
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Recently, ventricular tachycardias or premature
ventricular contractions originating from the left
ventricular epicardial site have been ablated from
the aortic sinus of Valsalva1,2）. The 12-lead electro-
cardiogram of this kind of arrhythmia often shows
an S wave in leadⅠ, tall R waves in the inferior
leads, precordial R wave transition in leadsⅤ1－Ⅴ3,
and no S wave in either leadⅤ5 orⅤ6 like this case
（Fig. 1）.

In this case, selective right coronary angiography
revealed an anomalous origin of the right coronary
artery from the left sinus of Valsalva, close to the
right sinus of Valsalva（Fig. 3, arrows）. The abla-
tion site where the earliest ventricular activation
was recorded was at the ostium of the right coro-
nary artery. Radiofrequency energy application at
the ostium might cause spasm of the right coronary
artery. The patient was discharged under medica-
tion with 300 mg/day of mexiletine and has not
complained of chest pain during a 9-month follow-
up period. 

Coronary anomalies affect about 1% of the gen-
eral population3）. Anomalous origin of the right
coronary artery from the left sinus of Valsalva is
one of the most common coronary anomalies4）.
Selective coronary angiography of both coronary
arteries should be performed before radiofrequency

application to avoid potential complications in
patients undergoing radiofrequency application
from the aortic sinus.

Diagnosis : Anomalous origin of the right coronary
artery from the left sinus of Valsalva

Key Words : Heart defects, congenital（anomalous ori-
gin of the coronary artery）; Ablation-catheter ;
Ventricular arrhythmia

References

1）Kanagaratnam L, Tomassoni G, Schweikert R, Pavia S,
Bash D, Beheiry S, Niebauer M, Saliba W, Chung M,
Tchou P, Natale A : Ventricular tachycardias arising from
the aortic sinus of Valsalva : An under-recognized variant
of left outflow tract ventricular tachycardia. J Am Coll
Cardiol 2001 ; 37 : 1408－1414

2）Ouyang F, Fotuhi P, Ho SY, Hebe J, Volkmer M, Goya M,
Burns M, Antz M, Ernst S, Cappato R, Kuck KH :
Repetitive monomorphic ventricular tachycardia originat-
ing from the aortic sinus cusp : Electrocardiographic char-
acterization for guiding catheter ablation. J Am Coll
Cardiol 2002 ; 39 : 500－508

3）Angelini P, Velasco JA, Flamm S : Coronary anomalies :
Incidence, pathophysiology, and clinical relevance.
Circulation 2002 ; 105 : 2449－2454

4）Ho JS, Strickman NE : Anomalous origin of the right coro-
nary artery from the left coronary sinus : Case report and
literature review. Tex Heart Inst J 2002 ; 29 : 37－39

Points for Diagnosis

Fig. 3



300 Hiratsuji, Tada, Naito et al

J Cardiol 2003 Jun; 41（6）: 297 –300

（LAO 45°, lower row）projections
A : Left coronary angiogram showing the ostium of
the left coronary artery and the shape of the left sinus
of Valsalva.
B : Angiogram of the ablation site showing a 7 F
quadripolar catheter with a 4 mm distal electrode
（Biosense Webster, Diamond Bar）positioned within
the left sinus of Valsalva（arrows）.

Fig. 3 Angiograms obtained in the right anterior oblique
（RAO 35°, left）and left anterior oblique（LAO

45°, right）projections
Right coronary angiogram showing the origin from
the left sinus of Valsalva, close to the right sinus of
Valsalva. The ablation site where the earliest ventric-
ular activation was recorded was at the ostium of the
right coronary artery（arrows）.

Fig. 1 Twelve-lead electrocardiograms
A : Twelve-lead electrocardiogram showing prema-
ture ventricular contraction as an S wave in leadⅠ,
tall R waves in the inferior leads, precordial R wave
transition in leadsⅤ2－Ⅴ3, and no S wave in either
leadⅤ5 orⅤ6. 
B : Twelve-lead electrocardiogram during and just
after radiofrequency energy application from the left
sinus of Valsalva showing ST segment elevation in
the inferior leads during radiofrequency energy appli-
cation（left, arrows）, which returned to the baseline
just after cessation of the radiofrequency energy
（right）.

RF＝ radiofrequency.
Fig. 2 Angiograms obtained in the right anterior oblique

（RAO 35°, upper row）and left anterior oblique


