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INHERITED FORMS OF CARDIAC 
RHYTHM DISORDERS

1. Long QT Syndrome (LQTS) – K+ & Na+ channelopathy 
(KCNQ1, KCNH2, SCN5A, …)

2. Hypertrophic Cardiomyopathy (HCM) – sarcomyopathy
(MYH7, MYBPC3, …)

3. Arrhythmogenic RV Dysplasia Cardiomyopathy 
(ARVD/C) – desmosome disorder (DSP, PLP2, DEG2,..)

4. Brugada Syndrome (BS) – Na+ channelopathy (SCN5A)
5. Catecholaminergic Polymorphic Ventricular 

Tachycardia (CPVT) – ryanodine receptor (Ca ++) 
disorder (RyRs)

6. Short QT Syndrome (SQTS) – gain-in-function K + 

channelopathy (KCNH2, …)
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SCD IN ATHLETES
by Disease Etiology

• HCM (35%)
• Congenital coronary anomalies (20%)
• Repolarization abnormalities (5%)
• Cardiac structural disorders (5%)
• Dilated cardiomyopathy (5%)
• Other disorders (30%)

Almost all deaths during athletic activity are sudd en suggesting
an acute arrhythmia as the leading cause of the eve nt.



26 y/o professional ice-hockey player with 
lightheaded episodes and VPBs on Holter  

#1



Clinical Evaluation and 
Management 

1. What is the differential diagnosis?
2. What would be your workup?
3. How would you confirm the Dx?
4. Would you allow him to play 

professional ice hockey?  



LQTS



Challenges in Patients with 
LQTS

• Risk related to genotype and length 
of QTc

• Dx usually unrecognized in the 
absence of a Hx of syncope or a FHx
of SCD

• Major SCD risk is during childhood 
and adolescence

• ? value of school ECG screening 



Triggers for lethal Events in the 3 main LQTS Genot ypes

Circulation 2001;103:89



Advice to Patients with LQTS
(risk related to length of QTc interval)

• Beta-blockers
• Avoid competitive sports
• LQT1: avoid swimming & vigorous 

exercise
• LQT2/3: moderate recreational activities 

if no Hx of syncope
• ICD in high-risk patients
• Yearly check-up by cardiologist



60y/o M with several near syncopal episodes, fatigu e 
and dyspnea with exertion, but no chest pain

What are the salient ECG findings? What is your wor king diagnosis? 
What is your workup? URMC 10/11/07



Dx and Management 

1. ETT: 6 min, AF 152/min, dyspnea

2. Echo: septum 26-30mm; LA 6.3cm, no outflow 
gradient, EF 62%

3. Cath: normal coronaries
4. Dx: HCM with AF
5. Rx: anticoagulated with coumadin, BB added, 

cardioverted but reverted to AF in 48 hours.
6. Good AF rate control with increased BB, 

exertion dyspnea persists

7. ? Add amiodarone and try cardioversion
again; ?AF ablation; ? ICD to prevent SCD



HCM



SpiritoSpirito P. et al. P. et al. N N EnglEngl J Med.J Med. 2000:342;1781.2000:342;1781.
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Challenges and Questions in 
Patients with HCM

• Pts. with HCM frequently involved in high-
performance athletics

• Dx of HCM in athletes usually not recognized until 
after a major cardiac event

• Should school and professional athletes have 
ECG/Echo screening?

• Do older adults (>60 yrs) without obstruction 
have a more benign course

• What are the indications for septal myectomy, AF 
ablation, and/or an ICD?



Advice to Patients with HCM

• Do not participate in competitive or 
endurance athletics  

• Periodic ECG, ECHO, and ETT 
evaluation to optimize risk-
management strategy



38y/o M with light-headed episodes 
while jogging.

Is this ECG diagnostic of a cardiac disorder?  What  is your working Dx?  What 
is your cardiac workup?



38y/o M with light-headed episodes 
while jogging.



ECG Features in ARVD/C

• Prolongation of the QRS in right 
precordial leads V1-V3 with slow upstroke 
of S wave

• Epsilon waves – small electrical potentials 
occurring after QRS complex in V1-V2

• T-wave inversion in precordial leads V1-V4 
in pts. >12 years of age

• VT arrhythmias of LBBB morphology



ARVD/C



Challenges in Patients with 
ARVD/C

• Dx of ARVC is difficult as there is no 
overt reliable biomarker or specific 
diagnostic clinical finding

• ? diagnostic accuracy/value of RV angio
and/or CMRI in questionable cases 

• Available evidence suggests that high-
performance athletic activity contributes 
to the progression of cardiomyopathy



Advice to Patients with 
ARVD/C

• Avoid vigorous physical activities, 
especially conditioning activities

• Annual evaluation including ECG, 
ECHO, and ?CMRI

• Consider ICD if there is evidence of 
risk or disease progression 



THANK YOU


