
1 

Left Ventricular Outflow Tract 

Obstruction 

William M. DeCampli, M.D., Ph.D. 

Professor of Surgery 

University of Central Florida College of 

Medicine 

Chairman, Department of Surgery 

Director, Pediatric Cardiac Surgery 

Arnold Palmer Hospital for Children 

January 1, 2011 



2 

Outline 

ÅValvar aortic stenosis 

ÅSubvalvar aortic stenosis 

ÅCombined valvar and subvalvar stenosis 

ÅSupravalvar aortic stenosis 

ÅShoneôs complex 



3 

Excluded 

ÅLVOTO associated with hypoplasia of the left 

ventricle 

ÅCoarctation 

ÅHypertrophic obstructive cardiomyopathy (HOCM) 
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Valvar Aortic Stenosis 
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Incidence 

ÅMost common form of primary LVOTO 

Å4:1 male:female predilection 
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Pathology 

ÅNeonatal presentation: 

ïUnicuspid or bicuspid  

ïThickened, dysmorphic  leaflets 

ïCommissures: 0,1,2, or 3 

ÅOlder Child 

ïBicuspid, or tricuspid with rudimentary leaflet 
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Pathophysiology and Clinical 

Picture 

Å ñCritical aortic stenosisò 

ïLV afterload Ą hypertrophy Ą dysfunction Ą 

ischemia Ą endocardial fibroelastosis (endocardial 

infarction) 

ïLV dysfunction Ą LA hypertension Ą  L-R shunt 

across PFO Ą  ductal-dependent systemic 

circulation 

ïCyanosis, poor perfusion, pulmonary congestion 
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Pathophysiology and Clinical 

Picture 

Å Older child, young adult 

ïLV afterload increase Ą LV hypertrophy Ą LV 

dysfunction Ą  LV ischemia at rest or with 

exercise Ą subendocardial infarction, arrhythmias 
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Indications for intervention 

ÅNeonates, infants 

ïDuctal dependent systemic circulation 

ïManifestations of LV dysfunction (CHF); 

progressive LV hypertrophy 

ÅOlder child 

ïSymptoms and peak-to-peak gradient > 50mmHg 

ïGradient > 75mmHg in any case 

ïProgressive LV hypertrophy, ischemia 
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Treatment:  Infants 

ÅPercutaneous balloon valvuloplasty is the 

treatment of choice 

ïCan be repeated if AI < moderate 

ÅIf present in conjunction with other operable 

congenital lesions, open surgical valvotomy 

can be performed 
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Treatment: Infants 

ÅOpen surgical valvotomy 

ïCPB 

ïDivide fused commissures to within 1-2 mm of 

aortic wall 

ïDo not divide false raphes of a bicuspid valve 
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Results 

ÅOperative survival 90% 

ÅRisk factors for death: (CHSS study) 

ïLV long axis/heart long axis < 0.8 

ïAortic root diameter < 3.5 cm/m2 

ïMitral valve area < 4.75 cm2/m2 

ïLV mass index < 35 g/m2 
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Treatment: Older Child 

ÅPercutaneous balloon valvuloplasty often 

feasible 

ïCan be repeated, if effective, until AI is moderate 

ÅSurgical valvuloplasty 

ïMay involve treatment of AI as well as AS 

ÅAortic valve replacement 

ï10-20 yrs after initial valvotomy, 35% of patients 

will require AVR 
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Aortic Valve Replacement in 

Children 

ÅUsually indicated for relief of important AS 

and/or AI s/p repeated balloon valvuloplasties 

ÅIf not associated with annular hypoplasia or 

complex subvalvar obstruction: 

ïRoss procedure 

ïMechanical prosthesis 
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Aortic Valve Replacement in 

Children 

ÅIf annular hypoplasia or annulus is 

ñundersizedò, do annular enlargement: 

ïNicks 

ïManougian 
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Eghtesady P and Hanley F. Posterior aortic annular enlargement for mechanical aortic valve 

replacement. In Operative Techniques in Thoracic and Cardiovascular Surgery 7, #4. Cox et al 

(Eds). W.B. Saunders, Philadelphia; pp 182,185; Nov 2002. 

Reprinted with permission from Elsevier. 
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Eghtesady P and Hanley F. Posterior aortic annular enlargement for mechanical aortic valve replacement. In 

Operative Techniques in Thoracic and Cardiovascular Surgery 7, #4. Cox et al (Eds). W.B. Saunders, 

Philadelphia; pp 182,185; Nov 2002. 

Reprinted with permission from Elsevier. 
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Complications:  Root 

enlargement 
ÅManougian or Nicks 

ïMost common comp = mitral regurgitation 

ïShould not get heart block 
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Subvalvar Aortic Stenosis 
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Subvalvar Aortic Stenosis 

ÅDiscrete  (70%) (subaortic membrane = SAM) 

ÅDiffuse    (12%) 

ÅIntermediate (18%) 
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Subvalvar Aortic Stenosis 

ÅAortic valve is usually normal 

ÅPathogenesis 

ïSteep aortoseptal angle 

ïShear stress  

ïGenetic  

ÅFlow disturbance may result in aortic valve 

damage, regurgitation 
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Indications for Operation 

ÅGradient > 30mm (discrete) 

Å               > 50mm (diffuse) 

ÅOnset of AI, even with minor gradient 

 

Note that these threshold gradients for recommending 

surgery are arbitrary and may differ at different 

institutions. 
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Operation 

ÅDiscrete 

ïResection of SAM and myomectomy 

ÅDiffuse 

ïMore extensive resection 

ïModified Konno 
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From Jonas R. Comprehensive Surgical Management of  Congenital Heart Disease. Oxford 

Univ. Press, New York, 2004, p 329. 
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Jonas RA. Modified Konno Procedure for Tunnel Subaortic Stenosis. In Operative Techniques in Thoracic and 

Cardiovascular Surgery 7, #4. Cox et al (Eds). W.B. Saunders, Philadelphia; pp 178-179; Nov 2002. 

Reprinted with permission from Elsevier. 
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Jonas RA. Modified Konno Procedure for Tunnel Subaortic Stenosis. In Operative Techniques in Thoracic and 

Cardiovascular Surgery 7, #4. Cox et al (Eds). W.B. Saunders, Philadelphia; pp 178-179; Nov 2002. 

Reprinted with permission from Elsevier. 



28 

SAM Excision/Myomectomy 

ÅRisks of operation 

ïLBBB 

ï3d degree AV block 

ïVSD 

ïAortic valve damage 
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Results 

ÅSimple SAM 

ïOverall contemporary recurrence rate 4% 

ïRecurrence risk > if first operation done at < 10 

years of age 

ÅDiffuse LVOTO 

ïFreedom from recurrence 86% at 5 yrs 
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Combined valvar and subvalvar 

obstruction 
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Combined valvar and subvalvar 

obstruction 

ÅMay be able to do combination of procedures 

previously described, but if not: 

ÅKonno or Ross/Konno Procedure 

ïKonno:  LVOT  and root reconstruction plus 

mechanical or homograft valve replacement 
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Pastuszko P and Spray TL. The Ross/Konno Procedure. In Operative Techniques in Thoracic and 

Cardiovascular Surgery 7, #4. Cox et al (Eds).  W.B. Saunders, Philadelphia; pp  195-206; Nov 2002. 

Reprinted with permission from Elsevier. 
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