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Outline
• Diagnostic considerations
• Obstruction in HCM
• Clinical outcomes in HCM
• Operative considerations
• Unanswered questions
• Take home points
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Question 1:  Which of the following statements is true 
regarding genetic testing in hypertrophic 
cardiomyopathy (HCM)?
A. Most patients with HCM will have a positive genetic test result
B. The yield of genetic testing is highest in reverse curve 

morphology subtype
C. Older age at diagnosis is associated with a higher likelihood 

of a positive genetic test
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Question 2:  Which of the following statements is true 
regarding septal reduction therapy for HCM?
A. Septal reduction therapy has been shown to improve survival
B. Alcohol septal ablation is more effective than septal myectomy
C. Survival after septal myectomy and alcohol ablation is similar 

at 8 years



©2018 MFMER  |  slide-6

14 defective sarcomeric
genes with over 400 
different mutations

2 nonsarcomeric
genes

(PRKAG2 and 
LAMP2) 
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Mutation

Compensatory
Hypertrophy

Abnormal polypeptide

Altered sarcomere
structure and function
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Sigmoidal Neutral ApicalReverse curve
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Septal Morphology and Disease Phenotypes

Younger
+ gene mutation

sudden death

Older: HTN
- gene mutation

CHF, AF

Sigmoid SeptumBanana Septum

104/132 (79%)
Myofilament +

15/181 (8%)
Myofilament +

Bos... Ackerman.  Mayo Clin Proc 2014
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Mayo Clinic HCM Cohort (>1000 pts)

Yield of genetic testing 34% with  >80% of mutations found in myosin 
binding protein C (MYPBC3) and beta myosin heavy chain (MYH7) 

Bos... Ackerman.  Mayo Clin Proc 2014
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Bos... Ackerman.  Mayo Clin Proc 2014
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Total score of clinical markers

6/94 32/222 47/242 81/197 104/173 61/90 28/35

Clinical Markers for 
Positive Genetic Test

Marker Patients 
q Age Dx < 45 yrs 1
q MLVWT ≥ 20 mm 1
q FH of HCM 1
q FH SCD 1
q Reverse-curve HCM 1
q Hx of Hypertension -1

Scoring range:  -1 to 5 pts

P<0.0001
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Hypertrophic Cardiomyopathy
Clinical implications – diagnosis

• Hypertrophy anywhere
• Do not need SAM
• Do not need ASH

• Rule out other causes
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Other causes 
HTN/AS
CRF
Amyloid
Fabry’s
PRKAG2
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Complex Pathophysiology
Myocardial
Ischemia

Severe MR

Diastolic
Dysfunction

Arrhythmias

Dynamic LVO 
Obstruction
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100 mm Hg

LVO
Obstruction

Contractility

Afterload Preload
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Annual Cardiovascular Mortality
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Gradient, Symptoms, & Adverse Events

Years after gradient measurement

Obstruction, 
NYHA I

Obstruction, 
NYHA II-IV

Overall P<0.001

No obstruction

Freedom from 
progression to 

NYHA class III or 
IV and death from 

heart failure or 
stroke (%)

Maron MS et al:  NEJM, 2003



©2018 MFMER  |  slide-19

Gradient

LAP

Relieve obstruction 
Improve diastolic filling
Reduce MR 
Improve symptoms
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Septal Reduction Therapy
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Early Myectomy
• 8-26% operative mortality

• Complications: CHB, AR, VSD

• Frequent mitral valve surgery

• Questions of efficacy 
• A disease of diastole
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Minimal Risk Surgery
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Shah PM et al: Circ Res, 1974; Maron BJ et al: Circ, 1978 

Heric: JTCVS, 1995; McCully RB et al: Circ, 1995; Woo A et al: Circ, 2005
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Operative Mortality Associated With Septal Myectomy at 
North American Hypertrophic Cardiomyopathy Centers  
2000–2014

Institution
Myectomies

(no.) Age (yrs) Male (%)
Operative Deaths*

No. %
Mayo Clinic 1,411 51±14 55 4 0.3

Cleveland Clinic 1,470 55±14 55 6 0.4

Tufts 348 52±15 56 4 1.1

Toronto General 306 49±13 62 2 0.6

Mount Sinai 160 53±14 48 1 0.6

Totals 3,695 54±14 55 17 0.4

Maron BJ et al: J Am Coll Cardiol 66:1307, 2015
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Normal Survival After Myectomy
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Surgical Myectomy Gold Standard
• Low risk
• >95% sx relief
• Superb survival
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Septal Ablation
• Dr. Ulrich Sigwart
• 1995
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Procedural Success
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Different Mechanisms
Ablation Myectomy
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Heart Block
Beware …

• LBBB 

•  QRS

• LAD ® 50%

Talreja et al: JACC, 2004

Normal ECG: still ~10%
HOCM

Alcohol septal 
ablation

Ultimate surgical 
result

RBB

LBB

Controlled 
basalseptal infarct
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Survival

Sorajja et al: Circ, 2008
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Survival Free of Severe Sx
Patients Aged <65 Years
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Sorajja et al: Circ, 2008
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Mean Follow-up = 5.4�2.5 yrs
Arrhythmogenic c/o in 12% (11 of 91)
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Long Term Survival Post ASA at Mayo Clinic
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Liebregts et al: JACC Intv, 2016 
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Mitral Valve Considerations
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87 year old woman with presyncope:
Ablation or Myectomy?
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Possible Mechanism by Which Different Posterior Leaflet 
Lengths can Contribute to a Central Jet by Redirecting 
the Gap Between Leaflets
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Pre-Ablation Post-Ablation
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Case #1
A. Ablation
B. Myectomy



©2018 MFMER  |  slide-41

Case #2
A. Ablation
B. Myectomy
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Anomalous Papillary Muscle Insertion
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Outline
• Diagnostic considerations
• Obstruction in HCM
• Clinical outcomes in HCM
• Operative considerations
• Unanswered questions
• Take home points
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Take Home Points
• HCM is a genetic and heterogeneous disease
• Rule out other causes of increased wall thickness
• Septal morphology predicts yield of genetic testing
• Symptoms result from diastolic dysfunction and 

dynamic obstruction
• Presence of obstruction is associated with outcome
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Septal Reduction Therapy Pearls
• Indications for septal ablation vs 

myectomy
• Hemodynamic and anatomic 

assessment is important
• Alcohol ablation is effective minimally 

invasive procedure
• Higher pacemaker risk
• No early survival impairment 

• Surgical myectomy is standard of care
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Unanswered Questions
• How will genetics shape the management of HCM in the 

future?
• Improved/early diagnosis
• Guide therapy

• What are the long term outcomes of alcohol septal 
ablation?

• What is the role of newer therapies for septal reduction?
• Radiofrequency ablation
• Electroporation
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Questions & Discussion
eleid.mackram@mayo.edu


