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Bing, this looks very scary.  What the heck is it?



67 y/o woman with URI → pneumonia

poor appetite → malnourished → electrolyte imbalance

on QT-prolonging decongestants and antibiotics

coincidental progressive AVB → bradycardia

Long QT → torsade de pointes



• The most common inherited arrhythmia
• 1 in 2,000 births

• 13 genetic forms identified; LQTS 1-3 most common

• Arrhythmic events trigger:
• LQTS 1: physical, emotional stress – KCNQ1 (decreased IKs)

• LQTS 2: sudden noises at rest – KCNH2 (decreased IKr)

• LQTS 3: at rest or during sleep – SCN5A (increased INa)

• Diagnosis:
• Pathogenic mutation is found

• LQTS risk score of > 3.5

• Prolonged or abnormal QT
• QTc > 500 ms in the absence of secondary cause

• QTc 480 – 499 ms in the absence of secondary cause + syncope

Long QT Syndrome



Long QT Syndrome



Long QT Syndrome – LQTS1



Long QT Syndrome – LQTS2

notch



Long QT Syndrome – LQTS3



• Lifestyle changes:
• Avoidance of QT-prolonging drugs www.qtdrugs.org

• Correction of electrolyte imbalance from diarrhea, vomiting, 
metabolic conditions, imbalance diet

• Limitation from competitive sport (? for all – no consensus)

• Definitely in LQT1, especially swimming

• Beta blockers – all (including genetic diagnosis + normal QTc)

• Long-acting preferred (nadolol, sustained-release propranolol)

• Left cardiac sympathetic denervation (LCSD)
• If ICD refused/contra-indicated (infant or small children)

• If BB refused/contra-indicated/ineffective

• Implantable cardioverter-defibrillator (ICD)
• Prior cardiac arrest

• Recurrent syncope on beta blocker

• Na-channel blockers – can be useful for LQTS3

• Mexiletine, flecainide, ranolozine (in QTc > 500 ms if  by 40 ms)

Long QT Syndrome – Therapy 



• Genetic Testing
• Class I

• Strong clinical index of suspicion for LQTS

• Asymptomatic QT prolongation (>500m) on serial ECG

• Family members of genetically-diagnosed index case

• Class IIb

• Asymptomatic QTc prolongation (>480 ms) on serial ECG

Long QT Syndrome – Therapy 



My first EP rotation:

Fred Morady, MD
Director, Cardiac Electrophysiology

University of Michigan:

Bing, you will not need that stethoscope anymore



TdP from Ischemia?
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67 y/o male with aortic endocarditis



TdP from Ischemia?
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67 y/o male with aortic endocarditis

Long QT with deeply-inverted T-waves





Bing, is this VT or SVT with aberrancy?



(simplified) Wellen’s criteria for wide-complex tachycardia 
favoring VT:

AV dissociation (strongest but not easily identified)

QRS duration > 140 ms or intrinsicoid deflection > 100 ms

QRS pattern not typical RBBB or LBBB

QRS concordance (all positive/negative) in precordial leads

Northwest axis

VT versus SVT with aberrancy



VT versus SVT with aberrancy

AV dissociation



VT versus SVT with aberrancy

QRS duration of 200 ms
Atypical RBBB



VT versus SVT with aberrancy

QRS duration <140 ms ms
Typical RBBB



VT versus SVT with aberrancy

Positive concordance in precordial leads



VT versus SVT with aberrancy



VT versus SVT with aberrancy



Brugada Syndrome



VT versus SVT with aberrancy



Bing, should I be worried about these PVCs?
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Idiopathic PVC – VT  RVOT PVC
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Idiopathic PVC – VT  Papillary Muscle PVCs
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Idiopathic PVC – VT

Mechanism – automatic or triggered
- not reentry
- unlikely to be sustained

Usually without underlying heart disease
- normal LVEF
- no need for ICD

High burden (> 20%) → cardiomyopathy

Ablation is effective
Otherwise → AAD (Na-channel blockers)
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Idiopathic PVC – VT

A patient’s perspective:

Patient: Doc, I know what “idiopathic” means
Doctor: Oh? Tell me
Patient: It means that

- the doctor is an idiot
- and the patient is pathetic
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EP is a very common curbside consult
- mostly ECG interpretation
- ECG usually reveals diagnosis
- physical patient interaction is rarely needed
- it’s ideal during COVID 


