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Aortic Stenosis



Valvular Aortic Stenosis

Age-related etiology
Å<30: Congenital (unicuspid,  
bicuspid)

Å40-60: Rheumatic or 

Calcified bicuspid

Å>70: Senile degenerative 

(most common)



Aortic Stenosis Pathophysiology

ÅWall stress = (LV pressure x LV dimension) /  Wall 
thickness

ÅLƴŎǊŜŀǎŜŘ ǘƘƛŎƪƴŜǎǎ ǿƛƭƭ άƴƻǊƳŀƭƛȊŜέ ǿŀƭƭ ǎǘǊŜǎǎ

ÅLV size stays normal in early stages, later will dilate

ÅLVEF remains normal early, later will drop

Obstruction

Increased 
afterload

Hypertrophy
Oxygen 

Mismatch



Aortic Stenosis Presentation

ÅHeart Failure

ÅSyncope

ÅAngina
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Natural History of Aortic Stenosis

Poor prognosis if untreated; average life expectancy 
after symptoms is 2-5 years



Worse than metastatic cancer
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Timing of peak

Diminished or 

AbsentA2

Duration

S4

S1 S2

Physical Examination

Stiff left ventricle

Systolic

Later peak = more severe

Carotids: Parvus(weak) et tardus(late)



Echocardiography

Echocardiography

2D Anatomy Hemodynamics Doppler



Echocardiography

Aortic valve replacement - Types

Surgical:

Trans-catheter:



Aortic valve replacement

» Indications:

» Operate at onset of ANY symptoms

» Undergoing other cardiac surgery (even if 

moderate AS)
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Trans-catheter Aortic Valve Replacement (TAVR):
A dramatic relief of obstruction within seconds

Pics adapted from Mayo clinic board review



April 16, 2002

» 15 min 
post 
first in-
man 
TAVR

Pics adapted from Mayo clinic board review



ÅTAVR - inoperable pts

ÅLower mortality vs medical Rx

ÅTAVR - high risk patients

ÅComparable mortality vs SAVR

ÅTAVRïintermediate risk patients

ÅComparable mortality vs SAVR

ÅTAVRïlow risk patients

ÅComparable mortality vs SAVR (2 yr F/U; age > 65)

TAVR ςTrial Results Summary



Low Intermediate High InoperableRisk

TAVRSAVR vs TAVR Nothing  

(futile)Tx

2020 Guidelines

Changing Spectrum

Low Intermediate High InoperableRisk

SAVR TAVR
SAVR

vs TAVR
Nothing  

(futile)Tx

2014 Guidelines



TAVR Volume Overtime



Pics adapted from Mayo clinic board review



Mitral Regurgitation



Primary MR
(Valve is main issue)

Secondary MR
(LV is main issue)



/ŀǊǇŜƴǘƛŜǊΩǎClassification
Primary MR

Degenerative Rheumatic



/ŀǊǇŜƴǘƛŜǊΩǎClassification
Secondary MR

Dilated

Ischemic



Concept of volume overload in regurgitant 
lesions
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Years

LV

dysfunction

Long standing volume overload causes LV dysfunction
By the time symptoms start ςIt might be too late

Progressive
LV dilatation



Chronic mitral regurgitation

» Sometimes prolonged asymptomatic period

» Low output state

» Pulmonary congestion sxs



Physical examination

S1 S2 S1

Holosystolic  
Murmur

Early diastolic
Filling sound

Loud P2



Echo assessment of MR

» Cause of MR?

» Degree of MR?

» Effects on LV?



Primary MR
(Valve is main issue)

Secondary MR
(LV is main issue)

The cause of MR



Degree of MR

Grade 1

Grade 2

Grade 3

Grade 4

Jet area and color only are INACCURATEways of grading MR 
and can be misleading. Especially in eccentric MR



High Index of Suspecion

ÅIn pts with clinical signs of  severe mitral regurgitation 
and ñmildò MR by TTE echo         get TEE and/or cath 
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Treatment options


