
The Management of Aortic Stenosis 

Malcolm Legget  

MBChB FRACP FCSANZ FACC MD 

Auckland Heart Group 

 Mid Winter Symposium 2011 



Mrs T 

Å60 year old woman 

ÅUsually fit and well, perhaps slowing down a 

bit over last year 

ÅWalked the Inca trail in 2009 

ÅRecently very short of breath and tight in 

chest when walking her dog 

ÅLoud systolic heart murmur noted- not noted 

before 

 



Examination 

ÅSinus rhythm , BP 136/70 

ÅSlow rising pulse 

ÅGrade ¾  late peaking ejection systolic murmur at 

base preceded by an ejection click, radiating to 

both carotids 

ÅSingle S2 

ÅNo diastolic murmur 

ÅSoft pan systolic mumur at apex 

ÅNo radiofemoral delay 

 





From : Practical Peroperative Transesophageal Echocardiography 

Sidebotham, Merry, Legget , Edwards. 









What do patients ask? 

ÅIs there anything I can do to stop 
the problem progressing 

ÅWhat sort of exercise should I 
do/not do? 

ÅWhen should I have my operation? 

ÅWhy donôt you just replace the 
valve now? 

ÅWhat are the risks of an operation? 

ÅHow long will my new valve last? 

ÅAm I feeling tired/ breathless/ dizzy 
because of my valve problem? 

ÅWill I still need to take all these pills 
after the operation? 

 



Ross J, Jr, Braunwald E.  Circulation 1968 

Natural History of Aortic Stenosis 



Aortic Stenosis 

ÅAS is a consistently progressive disease that 

affects 2-7% of individuals older than age 65 

ÅNatural history of symptomatic aortic stenosis 

(AS) is poor. 

ÅMedically treated patients have a 1 and 5 year 

survival of 60% and 32%  

ÅAortic valve replacement is the most common 

heart valve procedure 

 

 

 



Progression of Aortic Stenosis Study , Otto et al 

Circn 1997;95:2262-2270 

ÅWide individual variability in hemodynamic 

progression- average 0.3 m/s/yr, AVA 0.1 

cm2/yr 

Å74% had undergone AVR by 5 years 

ÅPrimary indication for AVR was decreased 

exercise tolerance in 38%, heart failure in 

23%, angina in 15%, syncope/presyncope in 

12% 

ÅBaseline Vmax, functional status score, and 

rate of change of aortic velocity were only 

multivariate predictors of outcome 
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Otto, Burwash, Legget, Munt, et al Circulation 1997 
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Aortic Stenosis-Assessment 

ÅDefinition of aetiology of stenosis 

ÅQuantitation of stenosis severity 

ÅEvaluation of coexisting valvular lesions 

ÅResponse of cardiac chambers to chronic 

pressure overload 



From: Otto CM. Textbook of Clinical Echocardiogaphy 1st edition 



Calcific aortic stenosis 

ÅMost common acquired valve lesion 

ÅUsually presents 70-85 years old 

ÅActive disease process with lipid 

accumulation, inflammation, and calcification 

Å2D imaging - echogenicity and thickening , 

reduced opening of leaflets 



Critical calcific aortic stenosis 





Afterload mismatch 



Bicuspid aortic valve 



Differential diagnosis 

ÅValvular aortic stenosis 

ïCalcific AS 

ïBicuspid valve with calcification 

ïRheumatic AS 

ïCongenital As ( unicuspid valve) 

ÅSubaortic stenosis 

ïmembranous 

ïMuscular 

ïDynamic 

ÅSupravalvular AS 



From: Otto CM.  

Textbook of Clinical Echocardiogaphy 1st ed 



Quatitation of stenosis severity 

ÅSimplified Bernoulli equation 

 DP max = 4 V max 2 

D P mean = DP max /1.45 + 2 mmHg 

or D P mean = 2.4 ( V max)2 

ÅPressure gradients dependent on flow rate 

ÅContinuity equation 

AVA=CSALVOT x VTILVOT/VTIAo 



The Continuity Equation 

Quinones et al.  Journal of the American Society of Echocardiography Feb 2002 



Vmax ( m/s) Pmax(mmH) Pmean 

(mmHg) 

AVA AVA 

Indexed 

(cm2/m2) 

Velocity 

ratio 

Normal <2.5 <16 25 >2.5 

Mild  2.6-2.9 <36 <20 (<30a) >1.5 >0.85 >0.5 

Moderate 3.0-4.0 36-64 20-40b  

(30-50a) 

1.0-1.5 0.60-0.85 0.25-0.5 

Severe >4.0 >64 >40b >50a) <1.0 <0.6 <0.25 

Grading Aortic Stenosis Severity 

a ESC Guidelines  b AHA/ACC Guidelines 



How often should I have a follow up 

and/or an echo? 

ÅDepends on AS severity and other conditions 

ÅAnnual medical examination for 

asymptomatic AS of any degree 

ÅDiscussion about development and reporting 

of any symptoms 

ÅEcho frequency- 

ïMild AS every 3-5 years 

ïModerate AS every 1-2 years 

ïSevere AS- every year 

ïIf change in symptoms 



Is there anything I can do/take to 

cure the problem? 
ÅTreat coexistent hypertension and 

hyperlipidaemia 

Å4 randomised controlled trials of statin 
therapy in asymptomatic AS ï no evidence of 
any slowing of AS progression 

ÅACE inhibitors, aldosterone antagonist- no 
effect on progression 

ÅPhysical activity  
ïno restriction in  mild AS 

ïAvoid competitive sports in moderate to severe AS 

ÅConcurrent illness 
ïDehydration, anaemia, thyroid disease , other 

cardiac disease 

 

 

 



Promptly report symptoms! 

ÅExercise intolerance 

ÅFatigue 

ÅExertional breathlessness 

ÅPresyncope or syncope 

ÅExertional chest pain /discomfort /tightness 



Why do we monitor patients with 

valvular heart disease? 

When is the ñgolden momentò 

ÅNot too early and not too late ! 

 

ÅAvoid complications of native valve disease  
ïDeath, heart failure (systolic and diastolic), arrhythmias, 

thromboembolism, exercise intolerance 

 

ÅAvoid complications of prosthetic valve disease 
ïDeath, infection, bleeding, thromboembolism, valve 

deteioration, patient valve mismatch, hemolysis 

 

ÅTiming is everything 
 



How do we monitor patients with 

valvular heart disease? 

ÅListen to the patient, look at the valve 

ÅClinical examination 

ÅTransthoracic echocardiography 

ÅTransesophageal echocardiography 

ÅExercise testing 

ÅDobutamine and exercise stress echo 

ÅMRI 

ÅCT 

ÅCardiac catheterization 

 



ACC/AHA GUIDELINES FOR 

AVR IN AS 

ÅSymptomatic patients with severe AS   I 

ÅSevere AS undergoing CABG    I 

ÅSevere AS and  aortic or valve surgery   I 

ÅModerate AS and CABG, aortic or valve SX  IIa 

ÅAsymptomatic severe AS and  

ïLV systolic dysfunction     IIa 

ïAbnormal response to exercise ( eg hypotension)  IIa 

ïVentricular tachycardia     IIb 

ïMarked or excessive LVH ( >15 mm)   IIb 

ïValve area <0.6 cm2      IIb 

 

ÅPrevention of SCD in asymptomatic patients with none 

of the above      III 
 

 



How do you know the symptoms 

are due to the valve? 



Why not just ask the patient? 

ÅReduced exercise tolerance is the most 

common symptom- difficult in the elderly, may 

avoid or be unable to exercise 

ÅPatients may not report or recognise symptoms- 

ñjust getting olderò 

ÅSymptoms of dizziness, ñturnsò, breathlessness 

often multifactorial 



Problems with a ñwait for symptomsò 

strategy 

ÅPatients do not immediately report new 

symptoms 

ÅPatients who become symptomatic are at risk 

while waiting for surgery 

ÅOperative risk increases with symptom 

severity 



Why operate before symptoms 

occur? 

ÅVery severe disease  

ÅRapidly progressive stenosis 

ÅEvidence of left ventricular systolic 

dysfunction 

ÅPatients who live in remote areas 

ÅLong surgical waiting lists 

ÅPatients who do heavy physical exertion 

ÅPatients who plan pregnancy 

Å?? Those with significant LV hypertrophy and 

diastolic dysfunction 



Why not operate before 

symptoms occur? 

Complication rate of AVR 

 ÅRisk of sudden death <1% per year in truly 
asymptomatic individuals 

ÅOperative mortality approximately 2-9%, AVR 
plus CABG 4-24% 

ÅProsthetic valve complications 2-3 % per 
patient year 
ïthromboembolism 

ïpatient - valve mismatch 

ïstructural valve deterioration 

ïendocarditis  

ïhemolysis  



 

 

Gerber et al . Circulation 2003;107:1884-1890 
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N-BNP by NYHA Class in Aortic Stenosis 
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NYHA 
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N-BNP and symptoms in aortic stenosis 
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Exercise Testing in Asymptomatic 

Aortic Stenosis 

ÅOnly safe in truly asymptomatic patients 

ÅLack of rise or fall  in BP indicative of poor 

prognosis 

ÅDoppler measures of latent left ventricular 

dysfunction promising 



Rest Post exercise 

HR 70/min HR 106/min 

Control Patient 

Sô = .09 Sô = .16 

Van Pelt NC, Stewart RAH, Legget ME et al.  Heart 2007 Jun;93(6)732-8. 



Rest Post exercise 

Sô = .07 Sô = .09 

HR 65/min HR 110/min 

Aortic Stenosis Patient 

Van Pelt NC, Stewart RAH, Legget ME et al.  Heart 2007 Jun;93(6)732-8. 



Patients with aortic stenosis stratified according to percentage change of peak Sô 

velocity after exercise.   

Patients with a <30% increase in peak Sô velocity (black) after exercise were 

significantly worse clinically than those with a >30% increase in peak Sô velocity 

(red) (p=0.04, log-ranked test).  

Stewart RA, Kerr AJ, Whalley GA, Legget ME et al. Eur Heart J .2010 Jun 23  



Not all are suitable for AVR 

ÅOperative mortality in large series for AVR 

4% ( n= 32,968) 

ÅAge, LV dysfunction, renal impairment , 

COPD  etc substantially increase risk 

ÅEuro Heart Survey ï 32% of patients with 

severe symptomatic valvular heart disease 

did not undergo surgery because of co-

morbidities 

Edwards FH et al . JACC 2001;37885-92 

Iung B et al . Eur Heart J 2003;24:1231-1243 



Percutaneous Transcatheter Implantation of an Aortic Valve 

Prosthesis for Calcific Aortic Stenosis  

First Human Case Description 

Alain Cribier, MD et al. (Circulation. 2002;106:3006-3008.) 



Edwards Valve CoreValve 
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September 22, 2010 on NEJM.org 


