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HYPERTROPHIC OBSTRUCTIVE 
CARDIOMYOPATHY



Ommen SR. J Am Coll Cardiol 2005;46:470-476



Ball W, J Am Coll Cardiol 2011;58:2313-2321

Long Term Survival in 649 Patients with                                
Resting Obstructive Hypertrophic Cardiomyopathy



Overall Survival 

HCM Related  Survival 

Ball W, J Am Coll Cardiol 2011;58:2313-2321

Long Term Survival in 649 Patients with                                
Resting Obstructive Hypertrophic Cardiomyopathy

No difference in 5 years survival 
between SM and ASA



Major Points to be Discussed

• Indications and Main Results of ASA

• Does ASA induce an  Arrythmogenic Scar?

• How do the results of ASA compare with SM?



Indications for Septal Ablation and 
Myectomy in HOCM

• Severely  symptomatic pts unresponsive to 
medical therapy (class III / IV)

• LVOTO >50  mmHg rest or >100 mmHg provocable

• Class II pts with limitations and/or with syncope 
related to LVOTO 



NEJM 347:1307,2002
A. Keren

CANDIDATES FOR ASA 
HAVE TO FULFILL:

- CLINICAL

- ECHO

- ANGIOGRAPHIC   
INCLUSION CRITERIA



- IVS thickness of  > 1.7 cm 

- SAM &  NO  ORGANIC MV DISEASE

Echocardiographic Inclusion  Criteria



Klues HG, MaronBJ Circulation 1992

100

Independent MV Pathology in ~10%



Exclude LAD leakage

ANGIOGRAFIC INCLUSION CRITERIA

Courtesy of  Seggewiss H



In the cath lab: Multiple views, Target area

Myocardial Echo Contrast (MEC) – for target branch selection



S1  2nd sub branch
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LVOT Gradient



Baseline Discharge

MR

LVOT Grad

SAM

86mmHg 10mmHg



Biphasic Behavior of the LVOT Gradient Post ASA  

Keren A et al. IMAJ 2007;9:239-42



Keren A et al. IMAJ 2007;9:239-42



8 days post procedureCrampKeren A, 2006





Aqel AR et al, Am J Cardiol 101:1328, 2008

9.4±
5.8%

5.2±
4.2%

Septal Damage Size Decreases Over Time 

Quantitative 
Sestamibi SPECT



Fernandes VL et al. JACC:Cvasc interventions 2008;1:561-570

ASA: The Baylor and Medical University of South Carolina Experience 
1996 – 2007 

619 pts, Follow up of 4.6±2.5 years

97% 89%92%



Fernandes VL et al. JACC:Cvasc interventions 2008;1:561-570

Decrease in LVOT Gradient



Fernandes VL et al. JACC:Cvasc interventions 2008;1:561-570
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Pauschinger M, Keren A. . Editorial.

Clin Res Cardiol, 96:851-5, 2007

Alam M  et al.                                         
J Interv Card;19:319-324,2006. 

Faber L, Welke D, et al                                                 
Clin Res Cardiol, 96:864-73.2007 .

Seggewiss H, Rigopoulos A, et al             

Clin Res Cardiol,   96:856-63.2007

Results of ASA



Main 
Results of ASA

• Highly effective (85-90%) in improving:
– the hemodynamic parameters (gradient, MR)
– symptoms
– exercise capacity (VO2 max)
– BP response to exercise and syncopes

• Periop mortality 1-2%, Pacemakers 10-20%,    
re-do procedures 5-10%



Major Points to be Discussed

• Indications and Main Results of ASA
• Does ASA induce an  Arrythmogenic Scar?
• How do the results of ASA compare with SM?
• Are ASA and SE just competitive or 

complementary procedures?



Increase in Sudden Death Rate  Due to the Arrhythmogenic Scar 
After ASA?

Maron BJ, Spirito P, Shen WK, et al. JAMA 2007;298:405-412

ICD discharges of 10.4%/year in ASA (4/17pts) c/w 2.6%/year in SM (6/50pts)

506 pts with HCM and ICD, were followed for 3.7 years

Intervention rate: Primary prevention              3.6%/year

Secondary prevention        10.6%/year

ten Cate FJ Circ Heart Fail 2010; 

“The results suggest that ASA 
may increase the risk of sudden 
death in some patients with HCM”



Is There an  Arrhythmogenic  Scar After ASA?

Cuoco FA, Spencer WH, Fernandes VL et al. J Am Coll Cardiol 2008;52:1718-1723

123 consecutive pts with ASA with ICD for primary prevention

2.8% annual event rate ( 1.5 mean risk factors/pt for SCD)

Gietzen FH Eur heart J 1999; Lawrenz T Pacing Clin Electrohysiol 2005; Noseworthy PA Am J Cardiol 2009; Agarwal S J Am 
Coll Cardiol 2010; Leonardi RA Circ Cardiovascular Intrerv 2010

“The results suggest that 
ASA is not proarrhythmic”



Major Points to be Discussed

• Indications and Main Results of ASA
• Does ASA induce an  Arrythmogenic Scar?
• How do the results of ASA compare with SM?
• Are ASA and SE just competitive or 

complementary procedures?



Sorajja P, Ommen SR, Holmes DR et al. Circulation 2012;126:2374-2380

Alcohol Septal Ablation vs Myectomy: the Mayo Clinic Experience



Sorajja P, Ommen SR, Holmes DR et al. Circulation 2012;126:2374-2380

Alcohol Septal Ablation vs Myectomy: the Mayo Clinic Experience



Sorajja P, Ommen SR, Holmes DR et al. Circulation 2012;126:2374-2380

Alcohol Septal Ablation vs Myectomy: the Mayo Clinic Experience



Curtsey O’Mahony C



Leonardi RA, Circ Cardiovasc Interv 2010;3:97-104

Alcohol Septal Ablation vs Septal Myectomy in HOCM
Meta-Analysis Including 4,094  Patients 

Patients: ASA – 2207, SM – 1887; 

♥ Median *follow up ASA 51 vs SM 1266 pt ys

♥ ASA pts were *older (55 vs 44 years), with less *hypertrophy (21 vs 23 mm)

* p<0.001



Leonardi RA, Circ Cardiovasc Interv 2010;3:97-104

Alcohol Septal Ablation vs Septal Myectomy in HOCM
Meta-Analysis Including 4,094  Patients 

After adjustment for baseline characteristics, odds ratios were lower for ASA 
than for SM for all-cause mortality 0.28 (95%  CI 0.16 to 0.46) and for sudden 
death 0.32 (95 CI 0.11 to 0.97)



• Anatomy
– Severity of hypertrophy
– Coronary Arteries
– Mid-cavity obstruction
– Intrinsic Mitral Valve abnormalities
– Subaortic membrane

• Co-morbidities
• Age
• Patient choice
• Medical/Surgical Experience

Septal Ablation vs Myectomy



• Current data do not support the hypothesis of 
increased sudden death rate following ASA 

• Has immediate and intermediate term results 
comparable with myectomy but long term safety 
is still not known

CONCLUSIONS ON ASA

• Can be alternative to myectomy in selected pts 
unresponsive to medical therapy

• The 2 procedures are complementary



Thank you



Valeti US, Nishimura RA, Holmes DR et al. J Am Coll Cardiol 2007;49:350-357

CMR imaging pre/post (3-7 days) SM or ASA (24 pts each group)

In ASA necrotic area was 8+/-4% of LV mass (16+/-7g)



Does ASA Shorten Life? 

Jensen MK Circ Cardiovasc Interv 2011;4:256-265

The 10-years survival was similar to that in an age and sex matched  background 
population,  age was the only predictor of survival 



ASA vs MYECTOMY: a META-ANALYSIS

-5 CASE CONTROLLED NONRADOMIZED STUDIES

- 183 pts had ASA and 168 SM (total 351 pts), follow up 21 vs 25 months

- ASA pts: older (54 vs 45 MEAN AGE, p=0.02)

- Similar: NYHA 2-4, LVOT gradient (75-80 mmHg)

- Outcome: > pacemakers in ASA (18.4 vs 3.3, p=0.04)

> LVOT  residual gradient in ASA (18 vs 10 mmHg, p<0.001)

> reinterventions in ASA (5.5% vs 0.6%) 

= ∆NYHA, ∆ VO2 max increase on exercise, Survival

Alam M et al. EHJ 2009;30:1080-87



Major Points to be Discussed

• Indications and Main Results of ASA
• Does ASA induce an  Arrythmogenic Scar?
• How do the results of ASA compare with SM?
• Are ASA and SE just competitive or 

complementary procedures?





Endocardial Radiofrequency Septal Ablation

Lawrenz T et al. JACC  2010



Circulation 2006;114:2232



Maron MS ,Olivotto J et al.   NEJM 348 (4): 295, 2003

LVOT Gradient- a Risk Factor with Very Low PPV (˜7%)



Elliott PM, McKenna WJ et al. Eur Heart J 2006;27:1933

Presence and Severity of LVOT Gradient 
Correlate with Survival and Sudden Death 
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