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Catecholaminergic Polymorphic Ventricular Tachycardia 

Case 1 

A previously well, 5 years old girl was at an indoor playground when she jumped off a rope ladder into 
a plastic ball pit.  She stood up and then suddenly collapsed back into the pit.  Her mother pulled her 
out of the pit but she was pulseless, apneic and unresponsive.  CPR was begun and 911 called.  When 
emergency services arrived she was found to be in ventricular fibrillation.  She was given lidocaine and 
electrically defibrillated to sinus rhythm.  She was taken to a local ER, where upon endotracheal 
intubation she became bradycardic.  She was given epinephrine and almost immediately developed 
bidirectional ventricular tachycardia (Figure 1) which degenerated into ventricular fibrillation.  After 
repeat defibrillation she was begun on a beta-blocker with the resumption of sinus rhythm.  
Unfortunately, she had suffered irreversible brain damage and she expired soon after ventilatory 
support was discontinued. 

Case 2 

A 13 years old male had a 6 year history for recurrent exercise related seizures, for which he was taking 
Lamictal. He previously had a “normal” cardiac evaluation.  While running down the court during a 
basketball game, he suddenly collapsed and had a generalized tonic-clonic seizure.  Upon cessation of 
the seizure he was noted to be pulseless and unresponsive.  911 was called.  Upon arrival, the EMTs 
found him to be in ventricular fibrillation and he was electrically defibrillated to sinus rhythm.  He 
developed multiple PVCs after transfer to a local PICU but was eventually stabilized on amiodarone.  
His ventricular function was low and a beta-blocker medication was not begun.  He subsequently 
developed bradycardia and epinephrine was administered.  Immediately he developed ventricular 
tachycardia (Figure 2) which degenerated into ventricular fibrillation.  He was electrically defibrillated 
back into sinus rhythm.  Unfortunately, he too developed irreversible neurologic damage and remains 
in a vegetative state to this day. 
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Discussion 

Sudden cardiac death in student-aged athletes is a commonly feared event for both families and physicians.  
Though relatively uncommon in the United States, with approximately 80 cases per year, sudden death in those 
whom we believe should be the epitome of health is alarming.  Many physicians may be familiar with the more 
common causes of sudden cardiac death in student-aged athletes, such as long QT syndrome, hypertrophic 
cardiomyopathy, anomalous origin of the left coronary artery and the Wolff-Parkinson-White syndrome.  
However, many are not familiar with catecholaminergic polymorphic ventricular tachycardia (CPVT), which is 
now recognized as one of the more common causes for sudden cardiac death in patients with a structurally 
normal heart (estimated prevalence of 1 in 10,000 vs. 1 in 2500 for the long QT syndrome).  CPVT is usually 
characterized by syncope or seizures induced by activity or intense emotion, with a mean onset of symptoms at 7-
8 years of age.  In patients with CPVT, the exercise or emotion-induced release of catecholamines causes ion-
channel dysfunction in myocytes.  This ion-channel dysfunction results in ventricular arrhythmias, including 
bidirectional ventricular tachycardia, which can degenerate to ventricular fibrillation and sudden death.  
Currently, defects in three genes are known to be associated with CPVT (RYR2, which codes for the cardiac 
ryanodine receptor channel; CASQ2, which encodes calsequestrin; and KCNJ2, which codes for the potassium 
inward rectifying channel).  Unfortunately, this disorder is often misdiagnosed as a cardiac evaluation, including 
cardiac examination, 12-lead electrocardiogram and echocardiogram, is classically normal.  Previously, CPVT 
had often been misdiagnosed as the long QT syndrome, even though the QTc interval was normal, as CPVT 
symptom triggers may be identical to that of the Long QT syndrome.  The correct diagnosis is not often made 
until ventricular dysrhythmias are noted on 24-hour Holter monitoring during physical activity, or during exercise 
stress testing with the development of worsening ventricular dysrhythmias during progressive exercise.  A careful 
patient history noting exercise or stress induced syncope or seizures may clue the astute physician to a possible 
diagnosis of CPVT.  Confirmation of the diagnosis may be made via genetic testing.  The mainstay of medical 
management is beta-blocker therapy, though up to 50% of patients may have recurrent events while on such 
therapy.  Patients who have had cardiac arrest or life-threatening ventricular arrhythmias despite maximal 
medical management should have an implantable cardioverter defibrillator placed.  All patients with CPVT 
should be restricted from participation in all competitive sports and strenuous physical activity. 

In both the above patient cases, the diagnosis of CPVT was entertained after the patients developed 
ventricular fibrillation with an otherwise normal cardiac evaluation, including normal baseline 12-lead 
electrocardiograms and echocardiograms.  Suspicion was further raised by the age of symptom onset, 
and by the noted development of ventricular fibrillation after the administration of epinephrine.  
Confirmation of the diagnosis was made via genetic testing, with both patients found to have a CPVT 
causing RYR2 gene defect.  For the second patient, his prior “seizures” had all been likely secondary to 
ventricular fibrillation. 
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Take home message 
CPVT, and indeed all causes for ventricular arrhythmias, must be seriously considered in patients who 
present with syncope or seizures induced by exercise or intense emotions. 

                     

Figure 1. 

 

 

Figure 2. 
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