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Table 13. The Evaluation and Management 
of Aortic Stenosis

STAGE VALVE ANATOMY VALVE HEMODYNAMICS SYMPTOMS

A
At risk of AS

• Bicuspid aortic valve or other congenital valve anomaly

• Aortic valve sclerosis
• Aortic Vmax <2 m/s with normal leaflet motion None

B
Progressive AS

• Mild to moderate leaflet calcification

• Fibrosis of a bicuspid or trileaflet valve with reduction in systolic 
motion

• Rheumatic valve changes with commissural fusion

• Mild AS: Vmax 2-2.9 m/s or mean ∆P <20 mmHg

• Moderate AS: Vmax 3-3.9 m/s or mean ∆P 20-39 mmHg
None

C
Asymptomatic 

Severe AS

• C1: Asymptomatic severe AS

• C2: Asymptomatic severe AS with left ventricular systolic 
dysfunction (LVEF <50%)

• Both C1 and C2 may show:
− Severe leaflet calcification/fibrosis
− Congenital stenosis with severely reduced leaflet opening

• C1 and C2: Vmax ≥4 m/s or mean ∆P ≥40 mmHg, AVA 
typically ≤1 cm2 (or AVAi 0.6 cm2/m2) but not required to 
define severe AS

• Very severe AS: Vmax ≥5 m/s or mean ∆P ≥60 mmHg

C1: None; exercise 
testing reasonable to 
confirm symptom 
status

C2: None

D
Symptomatic 

Severe AS

• D1: Symptomatic severe high-gradient AS

• D2: Symptomatic severe low-flow low-gradient AS with reduced 
LVEF (<50%)

• D3: Symptomatic severe low-gradient AS with normal LVEF 
(>50%) or paradoxical low-flow severe AS

• D1, D2, and D3 may show:
− Severe leaflet calcification/fibrosis with reduced leaflet 

motion

• D1: Vmax ≥4 m/s or mean ∆P ≥40 mmHg, AVA typically ≤1 
cm2 (or AVAi 0.6 cm2/m2) but may be larger with mixed 
AS/AR

• D2: AVA ≤1 cm2 with Vmax <4 m/s or mean ∆P <40 mmHg; 
dobutamine stress echocardiography shows AVA ≤1 cm2

with Vmax ≥4 m/s at any flow rate

• D3: AVA ≤1 cm2 with Vmax <4 m/s or mean ∆P <40 mmHg 
AND stroke volume index <35 mL/m2 measured in a 
normotensive patient

Exertional  dyspnea, 
angina, syncope or 
presyncope, heart 
failure, exercise 
intolerance

Abbreviations: AR indicates aortic regurgitation; AS aortic stenosis; AVA, aortic valve area circulation; AVAi, aortic valve area indexed to body 
surface area; LVEF, left ventricular ejection fraction; ∆P, pressure gradient between the left ventricle and aorta; and Vmax, maximum velocity.
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Evaluation of the Patient With Known or 
Suspected Native VHD

Abbreviations: CW indicates continuous wave; LV, left ventricle; PASP, pulmonary artery systolic pressure; PW, pulsed wave; RV, right ventricle; TTE, transthoracic echocardiography; and VHD, valvular heart disease.

Stenotic Lesions

• Maximum velocity
• Mean gradient
• Valve area

Regurgitant Lesions

• Regurgitant orifice area
• Regurgitant volume
• Regurgitant fraction
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Initial DiagnosisHistory & Physical

• VHD Presence & Severity
• Co-morbidities
• Heart Failure

ECG & CXR

• Rhythm
• LV Function
• Hypertrophy

TTE
• Concurrent Valvular Disorders
• Associated Abnormalities
• LV Function & Anatomy

• Assessment of Valvular Anatomy 
& Etiology of VHD

Hemodynamics

• CW & PW Doppler
• Flow Reversal
• PA Systolic Pressure 
• RV Size
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Additional Diagnostic Evaluation in VHD

Pre-procedural Testing Required Before Valve Intervention

Dental examination

Rules out potential infection sources

CT coronary or invasive 
coronary angiogram
Gives an assessment of coronary 

anatomy

CT: Peripheral

Assesses femoral access for TAVI and 
other transcatheter procedures

CT: Cardiac

Assesses suitability for TAVI and other 
transcatheter procedures
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Additional Diagnostic Evaluation in VHD

Abbreviations: CW indicates continuous wave; LV, left ventricle; PASP, pulmonary artery systolic pressure; PW, pulsed wave; RV, right ventricle; TTE, transthoracic echocardiography; and VHD, valvular heart disease.

Chest X-Ray

• Important for 
symptomatic patient

• Establishes heart size 

• Presence or absence 
of pulmonary 
vascular congestion, 
intrinsic lung disease, 
calcification of aorta 
& pericardium

TEE

Provides high-quality 
assessment of mitral 
and prosthetic valve, 
including definition 
of intracardiac masses 
& possible associated 
abnormalities

CMR

• Provides assessment 
of LV volumes and 
function, valve 
severity, and aortic 
dilation

• Quantitation of 
aortic regurgitant 
severity in selected 
cases. 

PET-CT

Aids in determination 
of active infection or 
inflammation

Cardiac
Catheterization

Provides measurement 
of intracardiac and 
pulmonary pressures, 
valve severity, and 
hemodynamic response 
to exercise & drugs

Exercise
Testing

• Gives an objective 
measure of exercise 
capacity

• Identifies patients at 
high risk 

Additional Testing



The Multidisciplinary Heart Valve Team 
and Heart Valve Centers

COR LOE Recommendations

1 C-EO
1. Patients with severe VHD should be evaluated by a Multidisciplinary

Heart Valve Team (MDT) when intervention is considered.

2a C-LD

2. Consultation with or referral to a Primary or Comprehensive Heart Valve

Center is reasonable when treatment options are being discussed for:

1) asymptomatic patients with severe VHD,

2) patients who may benefit from valve repair versus valve replacement,

3) patients with multiple comorbidities for whom valve intervention is

considered.



Favors SAVR Favors TAVI Favors Palliation

Age/life expectancy* • Younger age/longer life 
expectancy

• Older age/fewer expected 
remaining years of life

• Limited life expectancy

Valve anatomy • BAV
• Subaortic (LV outflow tract) 

calcification
• Rheumatic valve disease
• Small or large aortic annulus†

• Calcific AS of a trileaflet valve

Prosthetic valve 
preference

• Mechanical or surgical 
bioprosthetic valve preferred

• Concern for patient–prosthesis 
mismatch (annular 
enlargement might be 
considered)

• Bioprosthetic valve preferred
• Favorable ratio of life 

expectancy to valve durability
• TAVI provides larger valve area 

than same size SAVR

Concurrent cardiac 
conditions

• Aortic dilation‡
• Severe primary MR
• Severe CAD requiring bypass 

grafting
• Septal hypertrophy requiring 

myectomy
• AF

• Severe calcification of the 
ascending aorta (“porcelain” 
aorta)

• Irreversible severe LV systolic 
dysfunction

• Severe MR attributable to 
annular calcification

A Simplified Framework With Examples of Factors Favoring                      
SAVR, TAVI, or Palliation Instead of Aortic Valve Intervention 



Favors SAVR Favors TAVI Favors Palliation

Noncardiac conditions • Severe lung, liver, or renal 
disease

• Mobility issues (high 
procedural risk with 
sternotomy)

• Symptoms likely attributable to 
noncardiac conditions

• Severe dementia
• Moderate to severe involvement 

of ≥2 other organ systems

Frailty • Not frail or few frailty measures • Frailty likely to improve after 
TAVI

• Severe frailty unlikely to 
improve after TAVI

Estimated procedural or 
surgical risk of SAVR or 
TAVI

• SAVR risk low 
• TAVI risk high

• TAVI risk low to medium   
• SAVR risk high to prohibitive  

• Prohibitive SAVR risk (>15%) or 
post-TAVI life expectancy <1 
year

Procedure-specific 
impediments

• Valve anatomy, annular size, or 
low coronary ostial height 
precludes TAVI

• Vascular access does not allow 
transfemoral TAVI

• Previous cardiac surgery with 
at-risk coronary grafts

• Previous chest irradiation

• Valve anatomy, annular size, or 
coronary ostial height precludes 
TAVI

• Vascular access does not allow 
transfemoral TAVI

Table 14. A Simplified Framework With Examples of Factors Favoring 
SAVR, TAVI, or Palliation Instead of Aortic Valve Intervention 



Clinical Decision Making in Aortic Stenosis

Tissue vs. Mechanical

Mechanical/ Ross Procedure

SAVR

<50 50-70 >70

>8065-80<65

SHARED DECISION

SHARED DECISION
It is Crucial that 

Patient’s Primary 
Cardiologist is Included 
in the Shared Decision-

Making Process

TAVR

Patient Age

Tissue
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Recommendations 
for choice of SAVR 
versus TAVI
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Imaging After Valve Intervention

Valve Intervention Minimal Imaging Frequency

Bicuspid Aortic Valve Replacement Continue monitoring if post aortic valve replacement aortic diameter ≥4 cm

SURGICAL

Mechanical Valve Baseline

Bioprosthetic Valve Baseline, 5 &10 years post surgery, then annually

Mitral Valve Repair Baseline, 1 year, then every 2 to 3 years

TRANSCATHETER

Bioprosthetic Valve Baseline, then annually

Mitral Valve Repair Baseline, then annually

Abbreviations: cm indicates centimeters; LV, left ventricle; and PA, pulmonary artery.
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This presentation was brought to you by:

For more information on Target: AS 

visit:  https://www.heart.org/en/professional/quality-improvement/target-aortic-stenosis

https://www.heart.org/en/professional/quality-improvement/target-aortic-stenosis
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