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Aortic Stenosis
Etiology

Congenital
• Bicuspid

A i dAcquired
• Degenerative

Calcium deposition– Calcium deposition
– AR : rare
– DM, hypercholesterolemia, yp
– Smoking, HT, low HDL

• Rheumatic 
– Commissure fusion
– Cusp retraction & stiffening
– MV involvement– MV involvement
– AR : common
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Rheumatic DegenerativeRheumatic Degenerative



Aortic Stenosis
Symptoms

A iAngina
• 2/3 of tight AS
• 50% have associated coronary artery disease• 50% have associated coronary artery disease
• Increased oxygen demand & reduced oxygen delivery

SyncopeSyncope
• Reduced cerebral perfusion during exertion
• Malfunction of the baroreceptor mechanism
• Vasodepressor response to elevated LV systolic pressure
• Transient Af

T si t AV bl k• Transient AV block
• Ventricular fibrillation

Congestive heart failureCongestive heart failure
• Late symptom
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Circulation 1968;38[Suppl V]:61
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Aortic Stenosis

Severity

Mild
• Mean PG < 25 - 30 mmHgg
• AVA > 1.5 cm2

Severe
• Mean PG > 40 - 50 mmHg

V   4 0 4 5 /• Vmax > 4.0 - 4.5 m/s
• AVA < 0.75 – 1.0 cm2



Aortic Stenosis

Medical managementg

Limited value
A iAngina

• Beta-blocker
• NitratesNitrates

Congestive heart failure
• DiureticsDiuretics

Atrial fibrillation
• Digitalisg
• Cardioversion

ACE inhibitors
HMG CoA reductase inhibitors



Simvastatin and
E ti ib  i  A ti  St i  (SEAS)Ezetimibe in Aortic Stenosis (SEAS)

Sample size: 1873 patients 
on

173 Centers: Norway, Sweden, Denmark, Finland, Germany, UK, Ireland
om

iz
at

io Ezetimibe/simvastatin 10/40 mg

R
an

do Placebo

0 2.0 2.51.58 24 1.0 3.53.0 4.0

Week Year

Minimum follow-up: 4 years (all patients)
M di f ll 52 2 th

Rossebø AB, et al. NEJM 2008;359

Median follow-up: 52.2 months



SEAS Disease Progression

Rossebø AB, et al. NEJM 2008;359



SEAS Clinical Events

Rossebø AB, et al.
NEJM 2008;359



Statins for Aortic Stenosis

A ti  St i  P i  Ob ti  Aortic Stenosis Progression Observation: 
Measuring Effects of Rosuvastatin 
(ASTROMER) t i l(ASTROMER) trial

Asymptomatic patients with mild to moderate AS and 
no clinical indications for cholesterol lowering.
A total of 269 patients were randomized

• 134 patients to rosuvastatin 40 mg daily
135 i   l b• 135 patients to placebo

Circulation. 2010;121:306-314



ASTROMER

Circulation. 2010;121:306-314



ACC/AHA Guidelines

Aortic valve replacement (AVR)Aortic valve replacement (AVR)

Class IClass I
• Symptomatic patients with severe AS
• Severe AS undergoing CABGSevere AS undergoing CABG
• Severe AS undergoing surgery on the aorta or other valves
• Severe AS with LV dysfunction (EF < 50%)

Class IIa
• Moderate AS undergoing CABG or surgery on the aorta or 

other valves

Circulation. 2008;118:e523-e661



Asymptomatic Severe ASy p

AVR : not generally recommendedg y

Sudden death Sudden death 
• < 1%/year without symptom
• Can occur after AVR

Perioperative mortality
• 3.2%

Morbidity caused by prosthetic valve
• 2-3%/year
• Infective endocarditis
• Anticoagulation
• Prosthetic valve failure• Prosthetic valve failure



Asymptomatic Severe ASy p

Otto et al. Circulation 1997;95:2262-70



Asymptomatic Severe ASy p

N Engl J Med 2000;343:611-7



Asymptomatic Severe ASy p

N Engl J Med 2000;343:611-7



Asymptomatic Severe ASy p

M d t  t   l ifi ti  &Moderate to severe calcification &
Velocity increase > 0.3 m/s/year

N Engl J Med 2000;343:611-7



Asymptomatic Severe ASy p
Aortic Valve Replacement

Cl  IIbClass IIb
• AVR may be considered for asymptomatic patients with 

severe AS and abnormal response to exercise.severe AS and abnormal response to exercise.

• AVR may be considered for adults with severe asymptomatic 
 f h    h h l k l h d f d (  AS if there is a high likelihood of rapid progression (age, 

calcification, and CAD) or if surgery might be delayed at the 
time of symptom onset.y p

• AVR may be considered for asymptomatic patients with 
extremely severe AS (aortic valve area less than 0 6 cm2  extremely severe AS (aortic valve area less than 0.6 cm2, 
mean gradient greater than 60mmHg, and jet velocity greater 
than 5.0 m per second) when the patient’s expected operative 

li  i  1 0%  l  mortality is 1.0% or less. 
Circulation. 2008;118:e523-e661



ESC Guidelines
Aortic valve replacement (AVR)

Class I
• Symptomatic severe AS
• Severe AS undergoing coronary artery bypass surgery, 

surgery of the ascending aorta  or on another valvesurgery of the ascending aorta, or on another valve
• Asymptomatic patients with severe AS and systolic LV 

dysfunction (LVEF <50 percent) unless due to other cause
• Asymptomatic patients with severe AS and abnormal exercise 

test showing symptoms on exercise

Eur Heart J 2007; 28:230



ESC Guidelines
Aortic valve replacement (AVR)

Class IIa
• Asymptomatic patients with severe AS and abnormal exercise 

test showing fall in blood pressure below baseline
• Moderate AS undergoing coronary artery bypass surgery  Moderate AS undergoing coronary artery bypass surgery, 

surgery of the ascending aorta or another valve
• Asymptomatic patients with severe AS and moderate-to-

 l  l ifi ti  d  t  f k l it  severe valve calcification, and a rate of peak velocity 
progression ≥0.3 m/s per year

• AS with low gradient (<40 mmHg) and LV dysfunction with g ( g) y
contractile reserve

Eur Heart J 2007; 28:230



Asymptomatic Very Severe ASy p y
116 consecutive asymptomatic patients with very 
severe isolated AS (AV Vel > 5 0 m/s)severe isolated AS (AV-Vel > 5.0 m/s)

90 AVR90 AVR
6 cardiac death

Circulation. 2010;121:151-156



Asymptomatic Very Severe ASy p y

Circulation. 2010;121:151-156



Asymptomatic Very Severe ASy p y
AVA ≥ 0.75 cm2 &
(V   4 5 /   (Vmax ≥ 4.5 m/s or 
mean PG ≥ 50 mm Hg)

KangDH, Circulation. 2010 ;121:1502-9.



Octogenariansg
Outcomes after AVR in octogenarians

Higher frequency of NYHA functional class III or IV:  
86%  36% ( 0 001) 86% versus 36% (p<0.001) 
Early mortality rate: 14% versus 4% (p=0.045)
2  l  %  90% ( N )2-year survival rate: 73% versus 90% (p=NS)
The duration of respirator support, intensive care and 
th  t t l d ti  f th  h it l t  did t diff  the total duration of the hospital stay did not differ 
significantly between groups.
Symptomatic improvementSymptomatic improvement

J Am Coll Cardiol. 1992;20:1512-6



Octogenariansg
Outcomes after AVR in octogenarians

171 consecutive patients aged 80 to 91 years
The overall 30-day early mortality: 17.5% 

• 5.2% for patients with AVR only
27 7% f  th  ith it t i l d• 27.7% for those with concomitant surgical procedures

Predictors of operative mortality
• LV EF < 45%  hypertension  and concomitant surgical • LV EF < 45%, hypertension, and concomitant surgical 

procedures
The overall actuarial survival at 1, 3, and 5 years was u u , , y w
90.8%, 84.2%, and 76.0%.

Circulation 1993 Nov;88(5 Pt 2):II11-6


