
NATURAL HISTORY OFAORTIC 
STENOSIS



• fusion of the commissures between the leaflets, with a small central 
orifice. 

• The rheumatic process typically involves the mitral valve as well

• most patients with rheumatic AS also have mitral 
stenosis and/or mitral regurgitation. 

Rheumatic Aortic valve disease 



• Aortic valve sclerosis-valve thickening and calcification without a 
significant gradient (defined as an aortic jet velocity <2 m/sec). 

• Aortic stenosis (AS)- antegrade velocity across an abnormal valve is at 
least 2 m/sec. 

• The stages of AS are defined by symptoms, valve anatomy, valve 
hemodynamics, and left ventricular function 

Aortic Valve Disease-AS









• reduction in the aortic valve area and 

• increase in transvalvular systolic pressure gradient.

• In normal aortic valves, the effective area of valve opening equals 3-4 
cm2 in adults.

PROGRESSION OF AORTIC STENOSIS



• As aortic leaflet thickening and calcification develop, the antegrade
velocity remains normal 

• and there is a minimal valve gradient until the orifice area reaches 
less than half of normal.

PROGRESSION OF AORTIC STENOSIS





• begins with a prolonged asymptomatic period. 

• symptoms in patients with AS and normal LVEF rarely occur until the 
stenosis is severe 

➢valve area is <1 cm2, 

➢the jet velocity is over 4 m/sec,and/or

➢mean transvalvular gradient exceeds 40 mmHg

Natural history of AS 



• Many patients do not develop symptoms until critical valve 
obstruction is present, 

• while some patients become symptomatic when the stenosis is less 
severe, particularly if there is coexisting aortic regurgitation.

Natural history of AS 



• Most develop symptoms before the onset of LV systolic dysfunction.

• In some reduction in LV systolic function occurs before the onset of 
symptoms.

• At this point, the left ventricle fails, resulting in reductions in stroke 
volume and cardiac output, 

• and eventually signs and symptoms of heart failure.

Natural history of AS 



• Patients with mild disease (ie, aortic jet velocity<3 m/sec) unlikely to 
develop symptoms due to AS over the ensuing five years. 

• Though substantial number severe AS are not symptomatic 

• but patients with asymptomatic severe AS have low event-free 
survival rates 

• 56-63 % at 2 years and 25-33 % at 4-5 years 

Natural history of AS 



• The severity of outflow tract obstruction gradually increases over 10 
to 15 years, 

• long latent period during which stenosis severity is only mild to 
moderate 

• clinical outcomes are similar to those for age-matched normal 
patients

ASYMPTOMATIC PATIENTS



• Of patients with mild valve thickening (e.g., aortic sclerosis)

• 16% will have valve obstruction at 1 year of follow-up, 

• only 2.5% will develop severe valve obstruction at an average of 8 
years after the diagnosis of aortic sclerosis. 

• Disease progression may be related to different factors than initiation 
of disease

ASYMPTOMATIC PATIENTS



• Once moderate to severe AS is present, prognosis remains excellent 
so long as the patient remains asymptomatic.

• The progressive nature of the disease, however, warrants close 
follow-up. 

• The strongest predictor of progression to symptoms is the Doppler 
aortic jet velocity.

ASYMPTOMATIC PATIENTS



• Survival free of symptoms is 84% at 2 years when jet velocity < 3 
m/sec, 

• only 21% when jet velocity is > 4 m/sec.

• In adults with severe AS (Doppler velocity >4 m/sec), outcome can be 
further predicted by:

➢magnitude of the Doppler velocity 

➢severity of aortic valve calcification

ASYMPTOMATIC PATIENTS



• The likelihood of symptom onset increases as AS severity increases

• symptom onset occurs within 3 years in 

➢approximately 50% of patients with an aortic velocity between 4 and 
5 m/sec, 

➢67% of patients with an aortic velocity between 5.0 and 5.5 m/sec, 
and 

➢89% of patients with an aortic velocity>5.5 m/sec 

AYMPTOMATIC TO SYMPTOMATIC AS











• most common symptoms are decreased exercise tolerance, or 
dyspnea on exertion

• End-stage symptoms include 

➢heart failure, 

➢anginal chest discomfort, and 

➢syncope.

“Symptomatic AS” 



• Once even mild symptoms are present, survival is poor unless outflow 
obstruction is relieved. 

• interval from the onset of symptoms to the time of death is 
approximately 

• 2 years in patients with heart failure, 

• 3 years in those with syncope, and 

• 5 years in those with angina. 

SYMPTOMATIC PATIENTS



• outlook is poorest when the left ventricle has failed and cardiac 
output and transvalvular gradient both are low.

• risk of sudden death is high

• promptly referred for surgical intervention. 

• In patients who do not undergo surgical intervention, 

• recurrent hospitalizations for angina and decompensated heart failure 
are common

Symptomatic severe AS



• 179 patients with AS with heart failure symptoms 
were assigned to the standard therapy arm

• outcomes were very poor for patients with severe 
symptomatic AS deemed unsuitable candidates for 
surgery randomly assigned to medical therapy with a

• 1-year mortality of 50.9% and a 

• 2-year mortality of 68%

Leon MB et al N Engl J Med 2010; 363:1597

PARTNER (Placement of Transcatheter Aortic 
Valves) study



• observational study of symptomatic AS patients 

• not eligible for a transcatheter aortic valve implantation trial,

• 274 patients received medical treatment

• Mortality was 32% during median follow-up of one year.

Ben-Dor I et al; Circulation 2010; 122:S37 



• annual decrease in aortic valve area of 0.12 cm2/year, 

• an increase in aortic jet velocity of 0.32 m/sec/year, and 

• an increase in mean gradient of 7 mm Hg/ year.

• The rate of progression is highly variable, however, and difficult to 
predict in individual patients. 

Rate of hemodynamic progression



• older age, 

• more severe leaflet calcification, 

• renal insufficiency, 

• hypertension, 

• smoking, and 

• hyperlipidemia. 

• The role of genetic factors remains unclear.

Factors associated with more rapid 
hemodynamic progression 



• Exercise testing monitored by a physician is safe in adults with severe 
AS when symptom status is unclear, and 

• patients who develop symptoms or exhibit a decrease in blood 
pressure with exertion should be considered to have symptomatic 
disease.

• An elevated BNP level may be helpful when symptoms are equivocal 
or when stenosis severity is only moderate

Exercise testing and serum BNP levels 


