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Prevalence of LVOT Obstruction in the 
Overall Study Group of 320 HCM Patients  

Maron et al:  Circ, 2006 
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HCM-Related Death Among 273 Patients with Basal 
LVOT Gradient >30 mm Hg and 828 Patients Without 
Obstruction 

NEJM, 2003 
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Probability of Progression to Severe Heart Failure (NYHA 
Class III or IV) or Death from Heart Failure or Stroke 

NEJM, 2003 
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Age-Adjusted Multivariate Cox Proportional- 
Hazards Analysis of the Relation Between 
Baseline Clinical Variables and Outcome 

Maron et al:  NEJM 348:295, 2003 
 

Years after gradient measurement 

Death from Any Cause 
 Relative risk 

Variable  (95% CI)  P 
Left ventricular outflow  1.6 (1.1-1.2.2)  0.02 
obstruction (≥30 mm Hg) 
NYHA class II, III, or IV  1.5 (1.1-2.1)  0.02 
at entry 
Paroxysmal or chronic  1.4 (1.0-1.9)  0.04 
atrial fibrillation 
Maximal left ventricular  1.6 (1.1-2.4)  0.01  
thickness ≥30 mm 
Female sex  NS  0.22 
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Probability of Sudden Death 

NEJM, 2003 
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European Heart Journal (2006) 27, 1933-1941  

Left ventricular outflow tract 
obstruction and sudden death risk 
in patients with hypertrophic 
cardiomyopathy 
Perry M. Elliott, Juan R. Gimeno, Maria 
T. Tomé, Jaymin Shah, Deirdre Ward, 
Rajesh Thaman, Jens Mogensen, and 
William J. McKenna 

Methods and results  A total of 
917 patients with HCM (554 
males, 43±15 years) were 
studied; 288 (31.4%) had  
LVOTO at resk (≥30 mmHg)  

Conclusion LVOTO is 
associated with increased risk 
of SD/ICD that is related to 
the severity of obstruction and 
the presence of other 
recognized risk factors for SD.  
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Survival Free from All-Cause Mortality After Surgical Myectomy 
for Obstructive Hypertrophic Cardiomyopathy (n=289) 
Compared with the Age- and Gender-Matched General U.S. 
White Population 

Ommen et al:  JACC 46:470, 2005 
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Survival Free from All-Cause Mortality 

Ommen et al:  JACC 46:470, 2005 
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 289  249  179  108    66    39 
 820  587  490  355  244  201 
 228  146  106    69    42    28 

Years 

P<0.001 
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Survival Free from Sudden Cardiac Death 

Ommen et al:  JACC 46:470, 2005 
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Implantable Cardioverter Defibrillator 
Discharge Rates 

McLeod et al:  Eur Heart J 28:2583, 2007 
 

C
um

ul
at

iv
e 

ev
en

t r
at

e 
 

Years after implantation 

Non-operated (n=69) 
Myectomy (n=59) 

P=0.004 

Appropriate ICD Discharge Rate 
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Appropriate ICD Discharges 
Average Annualized First Event Rate 

P=0.004 

Myectomy 

% 

Non-myectomy 

McLeod et al:  Eur Heart J 28:2583, 2007 
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Myectomy for HCM 
Mayo Clinic 1973-2016 
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Results 
Myectomy for Severely Symptomatic 
HOCM – Mayo Clinic 800 Patients 

• Operative mortality       0.8% 

• Gradient reduction  67 → 3 mm Hg 

• Postop NYHA 1-2  94% 

3058490-11 
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Mitral Regurgitation in HOCM 
Change in MR Following Myectomy 
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Transaortic Extended Septal Myectomy 
Surgical Principles 

•  Sternotomy, measure intracardiac pressures 

•  Normothermic CPB, cold cardioplegia, no vent 

•  Low oblique aortotomy, avoid injury to    
ü Aortic valve cusps 
ü Mitral valve leaflets  

•  Expose obstructing septum 
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Mayo Expectations with Myectomy 

• Early mortality ~ 0% 

• Residual provoked gradient <10 mmHg 

• Documented tracings in OR 

• < mild MR 

• Pacemaker  < 2% 

• MV replacement almost never 
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Mayo Surgeons 

• First 25-50 myectomies with senior mentor 

• Focused – Schaff, Dearani, Said, (Danielson) 

• Total 200 - 250 myectomies per year 

• ~ Even distribution amongst surgeons 
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Extended Septal Myectomy 

Messmer, Ann Thorac Surg 1994 
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Apical extent of myectomy is more 
important than depth 

Dearani, Schaff et al. 

Trough opposite leaflet and subvalvar apparatus 
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How we do it… 
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Provocable Gradient 

Rest Isuprel 

Premyectomy 
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Provocable Gradient 

Rest Isuprel 

Postmyectomy 
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Septal Myectomy for Obstructive HCM 
1993-2007  Low Gradient 

1,029 

280 749 
Eval HCM Clinic 

N=249 
≤30 mmHg 

N=500 
>30 mm Hg 
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Isoproterenol IV 

25 mm/s 

LV pressure 181/5 

LV pressure 225/5 

Ao pressure 
75/35 Ao pressure 100/65 

LV pressure 105/5 

Ao pressure 90/65 

Gradient at baseline = 115-100 = 15 mm Hg 

Gradient after isoproterenol IV and PVC = 225-75 = 150 mm Hg 
Gradient after isoproterenol IV = 181-90 = 91 mm Hg 

PVC + isoproterenol 

Baseline 

LV (0  90 180) 

Ao (0 90 180) 
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Survival of Pt with Preoperative Resting Peak  
Gradient ≤30 and >30 mmHg 
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Follow-up (year) 
 ≤30  249  187  117  64  53  47  17 
 >30  500  406  292  150  107  78  30 

Gradient ≤30  

Gradient >30  

P=0.20 
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Absent Septal Scarring with Myectomy 
Post-Ablation Post-Myectomy 

Septal scar No scar 



©2011 MFMER  |  slide-44 

The Ablation Scar 
Post-Ablation Post-Myectomy 

Septal scar No scar 
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•  Obstruction is common (>70%) 
•  Myectomy relieves gradients and 

symptoms (95%) 

•  Risk <1% 

•  No scar 

•  Thick or thin septums 

•  May improve late survival 

 

Septal Myectomy for HCM  
Key Points 
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Midventricular Obstruction 
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Apical approach 
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Myectomy for Midventricular Obstruction 
Operative Techniques 

•  Surgical approach 
•  Trans-aortic 5 pt 
•  Trans-apical 31 pt 
•  Both 19 pt 

•  Apical pouch/aneurysm  
13 pt 
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SAID, ET AL.
APICAL MYECTOMY AND RELIEF OF MIDVENTRICULAR OBSTRUCTION

3

Figure 5. The left anterior descending coronary artery (LAD) is identified, and an apical ventriculotomy is made lateral to it. This
incision is located over the apical dimple (∗) when one is present (apical pouch), and it should be situated far enough to the left
of the LAD to allow secure closure of the ventricle without compromise of the vessel. LAD = left anterior descending coronary
artery; LV = left ventricle.

Figure 6. In apical hypertrophic cardiomyopathy, the left ventricular apex is usually obliterated by hypertrophied muscle, and care
should be taken not to injure the papillary muscles and mitral valve apparatus.

Figure 7. Myectomy is performed removing septal muscle using No. 10 blade knife and scissors with the aid of small Volkmann
retractors. The main focus of the procedure is on the ventricular septum with very little shaving done on the LV free wall (dashed
line in the inset).

applicable to patients with midventricular obstruction
and to patients with apical HCM who have diastolic
dysfunction due to small LV cavity size. Prior to initi-
ation of cardiopulmonary bypass, the left ventricle is
assessed by intraoperative echocardiography (Fig. 2A

and B) and, when there is midventricular is obstruction,
by direct measurement of intracardiac and aortic pres-
sures. Measurement of midventricular pressure gradi-
ent is essential in order to guide adequacy of myectomy
(Fig. 3A and B). Patients who have apical HCM do not
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Pre-myectomy 

Post-PVC 

Post-myectomy 
Post-PVC 

Distal LV Pressure 

Aortic Pressure 


