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Case

M/52

 2014.12 syncope during driving (가슴답답하고
어지러움후 의식 소실). 앞니 부러짐

 2015.1 presyncope episode (어지러움, 쓰러질
거 같은 기분)

 FHx of SCD: denied

 HTN/DM/hyperchol: all denied

 Panic disorder on medication (alprozolam, tianeptin)

#26723297



ECG

#26723297



EchoCG

 LVEF 66%, LVEDD 53mm

 Asymmetrical septal hypertrophy (16mm)

 No dynamic LVOT obstruction

#26723297



TMT

Stage 3
HR 144bpm
BP 112/49mmHg



24-hour Holter monitoring
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Coronary angiography

#26723297



CAG with provocation test

#26723297

No chest pain, No ST change



Cardiac MRI : 

#26723297

Maximal thickness at mid septal area : 27.9mm



Cardiac MRI : LGE

#26723297



EPS : polymorphic VT induced by RVP 220ms

#26723297



EPS

#26723297



Question 1.

What is the reason of syncope in 
this patient?

 LVOT obstruction

 Abnormal BP response during exercise

NS-VT, LGE in cardiac MRI

 Polymorphic VT in EPS

 Variant angina 

#26723297



Question 2.

Does this patient need ICD?

HCMP

 Syncope during driving

 Abnormal BP response during exercise

NS-VT 

 FHx of SCD (x)

 LVH ≥ 30mm (x)

#26723297



ICD implantation

#26723297

Ellipse DR (St Jude Medical)
A lead (active) LPA1200M-52
V lead (active) 7122Q



SCD in HCM

2011 ACCF/AHA Guideline for HCM



Elliott PM et al. Eur Heart J. 2006;27:1933– 41

 917 patients with HCM (554 males, 43+15 years)

 During follow-up 61 months, 54 (5.9%) patients died suddenly

Risk factors of SCD in HCM



국내 삽입형제세동기 기준 (HCM)

사. 비후성 심근병증 환자로서 아래의 ①～⑤ 중 두 가지이
상에 해당되는 경우

(1) 실신의 증상

(2) 급사의 가족력

(3) 좌심실중격의 과도핚 비후(>30mm)

(4) 24시간 활동 중 심전도에서 나타난 비지속성 심실빈맥

(5) 운동부하검사 상 이상 혈압증가 반응이 없는 경우(충분
핚 운동부하에도 혈압상승이＜ 20mmHg 인 경우)



What is syncope?

 Transient loss of 
consciousness due to 
transient global cerebral 
hypoperfusion
characterized by rapid 
onset, short duration, 
and spontaneous 
complete recovery

ESC guildeline for syncope 2009



Spirito P et al. Circulation. 2009;119:1703-1710

Prevalence of syncope in HCM

 1511 consecutive patients with HCM (1983~2005)

 Italy

 Unexplained syncope vs. neurally mediated syncope vs. 
without syncope

 Unexplained syncope : 153 of 1511 (10.1%)



Time between unexplained syncope 
and first patient evaluation

Spirito P et al. Circulation. 2009;119:1703-1710



Mechanisms for syncope in HCM

 Arrhythmia

 Paroxysmal atrial fibrillation/supraventricular tachycardia

 Complete heart block/sinus node dysfunction

 Sustained ventricular tachycardia

 Primary hemodynamic mechanism

 Left ventricular outflow tract obstruction

 Abnormal vascular control mechanisms leading to episodes of 
hypotension due to inappropriate vasodilatation

 Hypotension due to impaired filling when preload is reduced in 
the setting of diastolic dysfunction

Williams L et al. Europace 2007;9:817-22



Evaluation of syncope in HCM

 12-lead ECG

 Ambulatory ECG monitoring

 Implantable loop recorder

 Echocardiography

 Treadmill test

 Head-up tilt test

 EPS



Principal causes of syncope in HCM

Supraventricular arrhythmias

AF

Ventricular arrhythmias

NSVT

VT (rare)



Fananapazir L et al. Circulation 1989;80:1259–68

 EPS in 155 pts with HCM
 Cardiac arrest in 22 pts, syncope in 55 pts, presyncope in 37 pts

 EPS abnormalities : 126 (81%) pts

 Most common SVT : atrial re-entrant tachycardia (10%) and AF (11%)



Kuck KH et al. Eur Heart J. 1988 Feb;9(2):177-85.



Role of EPS in HCM with syncope

 The routine use of 
electrophysiological 
studies (EPS) in patients 
with syncope or symptoms 
suggestive of arrhythmia 
is not recommended.

2014 ESC Guidelines on diagnosis and
management of hypertrophic cardiomyopathy



Mechanisms for syncope in HCM

 Arrhythmia

 Paroxysmal atrial fibrillation/supraventricular tachycardia

 Complete heart block/sinus node dysfunction

 Sustained ventricular tachycardia

 Primary hemodynamic mechanism

 Left ventricular outflow tract obstruction

 Abnormal vascular control mechanisms leading to episodes of 
hypotension due to inappropriate vasodilatation

 Hypotension due to impaired filling when preload is reduced in 
the setting of diastolic dysfunction

Williams L et al. Europace 2007;9:817-22



Elliott PM et al. Eur Heart J. 2006;27:1933– 41

 917 patients with HCM (554 males, 43+15 years)

 During follow-up 61 months, 54 (5.9%) patients died suddenly
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Abnormal BP responses during exercise

 ABPR is defined as 

 Failure of systolic BP to rise by at least 20 mmHg during maximal 
treadmill exercise

 Fall of > 20 mmHg at peak exercise compared with preexercise
levels

 Prevalence of ABPR : 22%*

*Olivotto I et al. J Am Coll Cardiol 1999;33:2044–51



Head-up tilt testing in HCM

 Total prevalence of hypotension, 
i.e., positive cases and transient 
hypotension, was much higher in 
syncopal patients
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Gilligan DM et al. Circulation. 1992;85:2140 –2148



Abnormal vascular control mechanisms

 ABPR may, in most cases, be at least in part due to an 
exaggerated fall in systemic vascular resistance related to 
inappropriate vasodilatation or a failure of vasoconstriction in non-
exercising vascular beds

Counihan PJ et al. Circulation 1991;84:686–96



Thaman R et al. J Am Coll Cardiol. 2005;46:883– 892

 Paradoxical vasodilatation during LBNP occurs in 40% of 
patients with ABPR during exercise and is reversed by 
propranolol, clonidine, and paroxetine



Approach in HCM with syncope

Need for individualized risk assessment 

Most patients who experience a syncopal episode do 
not die suddenly

more than one reason for syncope

Non-cardiovascular cause?

 Comorbidity? Diabetes, epilepsy 

 Cardiovascular cause, treatable?

 Atrial arrhythmia or bradycardia? drug, ablation, PM

Moderate to severe LVOTO? Drugs vs. invasive Tx

 Abnormal vascular responses?  Drugs

 ICD



Case Follow-up

 2015.10 NS-VT (10beats)

 2016.2 syncope 

 과음 다음날 고속버스 안에서 nausea/vomiting, 
dizziness, sweating후

No shockable rhythm on interrogation



Take Home Message

 Symptoms of impaired consciousness (syncope and 
presyncope) occur in 10–25% of patients with HCM

 Young patients with a history of recurrent syncope are 
associated with an increased risk of SCD

 Detailed investigations identify a probable mechanism in 
a minority of these, usually paroxysmal AF or VT

 In the majority of cases, however, no likely mechanism is 
found despite extensive investigation

 Syncope may be caused by mechanisms other than 
ventricular arrhythmia means that patients may remain 
at risk of recurrent syncope after ICD implantation
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