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Arrhythmia that can be identified with a 12-lead ECG

Mari Iwamoto

Children’s Center, Saiseikai Yokohamashi Tobu Hospital, Kanagawa, Japan

The goals for the identification of arrhythmias using a 12-lead electrocardiogram (ECG) are as follows. The
detection of a P-wave at 2:1 A-V conduction with an atrial flutter or atrial tachycardia is important. When con-
fronted with a wide QRS tachycardia, it is necessary to determine if the arrhythmia is ventricular tachycardia or
supraventricular tachycardia with ventricular conduction delay. The QRS morphology of a ventricular arrhyth-
mia may allow for the site of origin to be determined, which is important information for catheter ablation. Even
if there is no arrhythmia in a 12-lead ECG, the proarrhythmic factor can occasionally be identified. Inherited
arrhythmias (e.g., LQTS, short QTS, and Brugada syndrome) can be diagnosed with a resting 12-lead ECG;
however, in cases of catecholaminergic polymorphic ventricular tachycardia (CPVT), the resting 12-lead ECG is
normal. Therefore, an exercise stress ECG and history of syncope are important for diagnosis. Cardiac diseases
(e.g., cardiomyopathy) are also important bases of arrhythmia and we can observe abnormalities with a 12-lead
ECG, even without an arrhythmia.

Keywords: ventricular arrhythmia, supraventricular tachycardia with conduction delay, inherited
arrhythmia, long QT syndrome, cardiomyopathy
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(a) ECG of a 1 day-old male with no structural heart disease. His heart rate was consistently 150bpm during sleep or
crying. P waves were prominent at V1 and V2, indicating an atrial flutter with 2:1 A-V conduction. (b) Same case as in
Fig. 1(a) following ATP 0.5 mg/kg IV, showing the P-wave clearly because of A-V block.
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Fig. 2 Patterns of atrioventricular reciprocating tachycardia (AVRT) with WPW syndrome

(a) orthodromic AVRT. (b) antidromic AVRT.
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Fig. 3 ECG of atrial fibrillation with WPW syndrome

There is an irregular rhythm with a wide QRS (6-wave), and small P waves (f wave) occur just prior to an R wave.
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Fig. 4 A case of idiopathic ventricular tachycardia

(a) A 12-lead ECG at rest. The PVC morphology exhibits LBBB and inferior axis pattern with a recognized outflow origin.
(b) Treadmill exercise test of the same case, short runs of PVC have been seemed during exercise.
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Fig. 5 A case of left ventricular tachycardia, termed verapamil sensitive left fascicular ventricular tachycardia
QRS morphology exhibits RBBB and north-west pattern, and the QRS duration is not as wide.
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She experienced syncope following exercise. QTc during and soon after the exercise test became longer.
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Fig. 7 A 12-lead ECG of a 13-year-old girl with LQT2
She experienced occasional syncope after she heard laud sounds. There is QT prolongation (QT=500nsec, QTc=
570msec) and bifid T waves.

10mm/mV, 25mm/sec

PVC*

M\/W /\/M /V i

“RonT

Fig. 8 Holter ECG recording of a 3-month girl with LQT2
There are 2:1 A-V blockages due to prolonged QT (functional A-V block), soon after PVC which exhibits R on T, and
Torsade de Pointes appeared.
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Fig. 9 A 12-lead ECG of a nine-year-old boy with hypertrophic cardiomyopathy (HCM)
There are deep Q waves at lll, aVF, and an ST depression at aVL-V4-V5 and biphasic T waves at aVL-V1-4.
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Fig. 10 A 12-lead ECG of a 16-year-old girl with HCM

There are inverted T waves at aVL-V3-6.
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A 12-lead ECG of a 25-year-old male with arrhythmogenic right ventricular cardiomyopathy (ARVC)

There are e-waves with the first three sinus rhythms at the V1-2 lead, and from the fourth strip, sustained ventricular

tachycardia is initiated.
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Slice 4

Fig. 12 Cardiac MRI of ARVC revealing fatty infiltration of the right ventricular myocardium and dilatation

of the right ventricle

Same case as in Fig. 9.
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