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Case. 35 yrs Male. Recurrent Syncope  

        HCM With LVOT Obstruction  

        (PG 37mmHg) & 30mm-Septal 

        thickness 

             - Myectomy first 

  

 

 

 

  

 

 

  

  

 

  

 

 

 

 

 

 

 

 



Natural History 
 

 Incidence  0.1%～0.2% 
 

 Normal life expectancy 
 

 Mortality  

 Adults – 1% / yr 

 Children - 2% / yr 
 

 Most common cause of SCD in the young 
 

 Subgroups at higher risk for important disease  

     complications 

 sudden and unexpected death 

 progressive heart failure  

 atrial fibrillation (AF) and consequent embolic phenomenon 



Epidemiology of HCMP-Related Death 
: Revisited in a Large Non-Referral-Based Patient Population 

Ages at which 3 modes of HCM-related  

death occurred in 86 patients. 

Annual HCM-related mortality depicted 

prospectively from age at study entry 

Maron BJ, et al. Circulation. 2000;102:858-864 



High Risk 

Secondary prevention 

1.    Prior cardiac arrest  

2.    Sustained ventricular tachycardia 

 

Primary prevention  

   one or more of the following 

1.    Family history of one or more premature HCM-related deaths, 

       particularly if sudden and multiple 

2.    Unexplained syncope, especially if recent and in the young  

3.    Hypotensive or attenuated blood pressure response to exercise 

4.    Multiple, repetitive (or prolonged) NSVT on Holter in young  

5.    Massive LVH (wall thickness, ≥30 mm) 



Selection of Patients for ICDs—Recommendations 
 

Class I 
 

1. The decision to place an ICD in patients with HCM  
     should include application of individual clinical  
     judgment, as well as a thorough discussion of the 
     strength of evidence, benefits, and risks to allow 
     the informed patient’s active participation in decision  
     making.  
 
2. ICD placement is recommended for patients with HCM with 

prior documented cardiac arrest, v. fib,  or hemodynamically 
significant VT. 

2011 ACCF/AHA guidelines 



Class IIa. Benefit >> Risk, Additional studies with focused objectives needed 

 
1. It is reasonable to recommend an ICD for patients with HCM  
    with: 
    a. Sudden death presumably caused by HCM in 1 or more  
        first degree relatives. 
    b. A maximum LV wall thickness greater than or equal to 30mm. 
    c. One or more recent, unexplained syncopal episodes.  
 
2. An ICD can be useful in select patients with NSVT (particularly  
   those<30 years of age) in the presence of other SCD risk factors  
   or modifiers.  
3. An ICD can be useful in select patients with HCM with an abnormal 
   blood pressure response with exercise in the presence of other SCD 
   risk factors or modifiers. 
4. It is reasonable to recommend an ICD for high-risk children with 
   HCM, based on unexplained syncope, massive LV hypertrophy, or 
   family history of SCD, after taking into account the relatively high 
   complication rate of long-term ICD implantation.  

1. It is reasonable to recommend an ICD for patients with HCM  
    with: 
 
 
    b. A maximum LV wall thickness greater than or equal to 30mm                                                                                                                                                                                                  c. One or more             , unexplained syncopal episodes.  



ICD guidelines in Korea 

• 비후성 심근병증 환자로서 아래의 ①～⑤ 중 두 가지 

    이상에 해당되는 경우 

 

  (1) 실신의 증상 

  (2) 급사의 가족력 

  (3) 좌심실중격의 과도한 비후(>30mm) 

  (4) 24시간 활동 중 심전도에서 나타난 비지속성 심실빈맥 

  (5) 운동부하검사 상 이상 혈압증가 반응이 없는 경우   

      (충분한 운동부하에도 혈압상승이＜ 20mmHg 인 경우)  



HCMP with  
2 risk factors 



Considerations 

• Age 

• Strength of the risk factors 

• Risk-benefit 



Consider Age 35 

- Relatively young  

- Long term complications of ICD 

    ☞ Inappropriate shock 

    ☞ Leads complication 

    ☞ Device infection 



• ICD complications 

• 181 patients  

     (44 years; 62% male)  

 

• mean follow-up: 59 months 

 

• 65patients (36%) had a total  

    of 88 device complications,  

    including 42 (23%) patients  

    with inappropriate shocks 

Lin G, et al. Heart 2009;95:709-714 



Lin G, et al. Heart. 2009;95:709-714 



Etiology No inappropriate shock 
(n=114) 

Inappropriate shock 
(n=34) 

Ischemic CMP (n, %) 36 (31.6) 9 (26.5) 

Dilated CMP (n, %) 18 (15.8) 5 (14.7) 

Hypertrophic CMP (n, %) 15 (13.2) 9 (26.5) 

Idiopathic (n, %) 35 (30.7) 10 (29.4) 

Others (n, %) 10 (8.8) 1 (2.9) 

Jeong Hoon Yang, Kyeongmin Byeon, Hye Ran Yim, Jung Wae Park,  

Seung-Jung Park, June Huh, June Soo Kim, and Young Keun On 

J Korean Med Sci 2012; 27: 619-624 



Case 1. 2012.3  ICD 삽입.  
              2013. 4 inappropriate shock 



Case 2. 23세 남자. 2012년 12월 ICD insertion 
                        2014년  3월 pocket site infection  



 Case 3.  26세 남자. 2007년 ICD 삽입 
                2011년 7월 recurrent shock therapy – lead problem 
             - 이후 현재까지 우울증으로 정신과 치료받고 있음 





The rate of inappropriate ICD shocks and 

frequency of device complications in HCM 

patients are not insignificant and are most 

common in younger patients and those with 

atrial fibrillation.  

Inappropriate ICD shocks are the most common 

device complication and should be accounted 

for when counselling high-risk HCM patients for 

ICD implantation 



  Consider syncope 

• One of the most difficult clinical presentations 

    in pts. with hCMP 

       ≒ 15% neurally mediated syncope or 

                   unexplained syncope 

      

• Recent (< 6 months) unexplained syncope 

   - associated with an increased risk for  

     sudden death in all age groups 

 

• Remotes (> 6 months) episodes of syncope 

   - not associated with increased risk in  

     older patients 

Elliott PM, et al. J Am Coll Cardiol. 2000;26:2212-8 
Spirito P, et al. Circulation 2009;119:170-3-10 
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•  Total 1511 pts  

    Unexplained syncope (n=153) 

    Neurally mediated (n=52) 

 

• All age groups (< 18yrs, 18-39 yrs, ≥ 40 yrs ) 

 

• 5.6 ± 5.2 yrs 

 

• LVOT obstruction ≥ 30mmHg 

    LV wall thickness ≥ 15mm 

14% 

Spirito P, et al. Circulation 2009;119:170-3-10 



Elliott PM, et al. J Am Coll Cardiol. 2000;26:2212-8 
Spirito P, et al. Circulation 2009;119:170-3-10 

Syncope 



Consider septal thickness  
≥ 30mm 

    ≥ 30 mm is independently 
       associated with SCD 

Elliott PM, et al. J Am Coll Cardiol. 2000;26:2212-8 
Spirito P, et al. Circulation 2009;119:170-3-10 
Spirito P, et al. N Engl J med 2000;342:1778-85 



Relation between maximal LV wall thickness and the risk  

 of SCD 

Kaplan-Meier Estimates of the proportions of SCD 

Spirito P, et al. N Engl J med. 2000; 342;1778-85 



The highest rate of SCD was observed in the youngest patients  

 (< 20 yrs) with a wall thickness of 30mm or more 

Spirito P, et al. N Engl J med. 2000; 342;1778-85 



Consider LVOT obstruction 

  -  Resting LVOT pressure gradient ≥ 30mmHg 

       → SCD is positively correlated with  

           severity of LVOT obstruction 

       → independent determinant of symptoms of 

           progressive HF and death 

 

  -  Relief of OT obstruction through surgical  

     myectomy is associated with very low rates  

     of SCD 

Ommen SR, et al. J Am Coll Cardiol. 2005; 46:470-6 
Flores-Ramirez R, et al. J Am Coll Cardiol. 2001; 37:208-14 





• Survival free from sudden cardiac death • Survival free from all-cause mortality  
       Surgical myectomy for obstructive hcmp 
                                        &  general population 

Ommen SR, et al. J Am Coll Cardiol. 2005; 46:470-6 

• Subgroup analysis with ≤ 45 yrs 
 
 →  Surgical myectomy showed significantly  
       better survival than non-operated  
       obstructive HCMP 

 →  Overall survival HR 0.28, p<0.001;   
       HCM-related survival HR 0.25, p=0.004) 



Surgical myectomy  

1. Drug-refractory heart failure symptoms (Class I) 

2. NYHA Classes III and IV (Class IIa) 

3. LV outflow obstruction (Class IIa) 
 Rest  - gradient ≥ 30 mm Hg 

 Physiologic exercise -  gradient ≥ 50 mm Hg 

• Transaortic resection of muscle from the proximal to 
      midseptal region (Upto PM) 

• Operative mortality  <1 percent 

• Maintain long-lasting improvement in symptoms and  
     exercise capacity 

• HCM- related mortality may be improved after septal  
     myectomy 
 

            
 
 
 
       
 
 
 
    

2011 ACCF/AHA Guideline for the Treatment of hCMP 

from Dr. Wook Sung Kim 



 Septal Myectomy 

- obstruction occurs > 70 percent of patients with  
    HCM 
  

- the severity of obstruction, symptoms and the 
    patient’s response to medications vary greatly  
 
- the safest, most successful and most durable 

procedure for patients with severe symptoms or 
severe obstruction  

 
- significant symptom improvement and an improved 

QOL 

Studies of early and long-term results of myectomy from experienced centers 

Heart Failure Clin 2007;3:275-288 



J Am Coll Cardiol 2011;58:2313–21 

• Conservative group (n=246) 
      Invasive group (n=403) 
 
• Invasive procedure;  
      Septal myectomy (n=287) 

      SEA (n=85) 

      DDD pacing (n=31) 
 
• septal thickness ≥ 13 mm 
 
• Mean f/u; 7.2±5.5 yrs 

 
  

Overall mortality and equivalents of mortality 

Clinical and Echocardiographic predictors of overall mortality 



Hellenic J Cardiol 2014; 55: 132-138 



Does Myectomy Convey Survival Benefit in hCMP ? 

Kaplan-Meier survival curve for total mortality in 338 
patients who underwent myectomy (solid line) 

Woo A, et al. Circulation 2005;111:2033-41 

• 335 pts (between 1978 
and 2002) at the Toronto 
General Hospital 

 
• 18 years of age (at the 

time of surgery) with 
obstructive HCM who 
underwent myectomy  

    during a 25-year period 
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Kaplan-Meier plots of overall 
postmyectomy survival 
stratified by different variables:  
(A) age 50 years or age 50 years at time of 

surgery (P< 0.0001),  
(B) history of preoperative AF (P=0.0004),  
(C) need for concomitant CABG surgery 
                                                    (P<0.0001). 



What is the most appropriate next 
step in management ? 

  

A. Ambulatory (Holter) ECG 

  

B. EP study with aggressive programmed  

    stimulation protocol to induce ventricular 

    arrhythmias 

   

C. ICD implant for primary prevention 

  

D. Refer for myectomy operation 



In this case, 

35 

1. 35 yo (relatively young) with unexplained syncope 

Surgical Myectomy 

2. LVOT PG = 37mmHg/ septal thickness = 30 mm  

3. Normal life expectancy 

5. Progressive disease complications: HF, atrial fibrillation 

4. Symptoms (?) : dyspnea, limited exercise capacity 

 
 
 
 
 
 
 
 
 
 



In conclusions 

• In patient with HCMP, 

   → a thorough discussion of the strength of  

       evidence, benefits, and risks to allow the  

       informed patient’s active participation in  

       decision making of the procedures 

   → please consider patient’s age, clinical  

       symptoms & signs 

   → myectomy is a safe and effective procedure 

       for symptom control and survival benefit 



HCMP registry in SMC (n=1457) 
septal thickness ≥ 30mm 환자 review  (1.1%) 

n type age sex Risk factors medication clinical 

1 septal/apical 51 M    - verapamil, carvedilol 

2 septal/ant 62 F family hx bisoprolol, diltiazem 

3 septal 14 
      

      M 
recent onset syncope bisoprolol  ICD, inappropriate shock  (+) 

4 septal 16 M ventricular tachycardia amlodipine  ICD + Myectomy 

5 septal 46 M  - bisoprolol 

6 septal 36 M family hx bisoprolol 환자 및 보호자와 상의 후 ICD 넣지 않음 

7 septal 42 F  - bisoprolol 

8 septal 50 M  - bisoprolol, diltiazem 

9 septal 17 M non-sustained VT  - 
 Myectomy, 환자 및 보호자와 상의 후 ICD 넣지 않

음 

10 septal 19 M  - atenolol 

11 septal 56 M non-sustained VT carvedilol 환자 및 보호자와 상의 후 ICD 넣지 않음 

12 septal 31 M non-sustained VT bisoprolol 환자 및 보호자와 상의 후 ICD 넣지 않음 

13 septal 36 M syncope, inadequate BP rise verapamil, bisoprolol myectomy or ICD  고려 중이나 환자가 결심을 못함 

14 septal 44 M  - verapamil, carvedilol verapamil, carvedilol 약에 반응 없으면 수술 고려 

15 septal/apical 74 M  -  amiodarone 

16 septal 35 M VT, family hx  
환자가 ICD 삽입 또는 myectomy 수술을 결정하지 

못함 

17 septal 71 M  - carvedilol 

from Dr. Eun Kyoung Kim 
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