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HOW TO ASSESS 
AORTIC STENOSIS:
NEW GUIDELINES, BICUSPID AORTIC VALVE, 
DILATED AORTIC ROOT

DISCLOSURES

•
•
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Baumgartner H, et al.  J Am Soc Echocardiogr (2017)  30:372-392

•
• PRIMARY MODALITY

ECHO ESSENTIALS FOR EVALUATION OF AS

• VALVE ANATOMY FOR ETIOLOGY

•

•

•
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BASIC ROOT STRUCTURE
PARASTERNAL LONG AXIS VIEW
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NORMAL AV M-MODE
COAPTATION IN CENTER OF AORTIC ROOT

NORMAL AV
ORIENTATION AND OPENING

Diastole Systole

N

R
L
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AORTIC STENOSIS – ETIOLOGY

•
•
•
•

•

•
•
•

•
•

CALCIFIC AORTIC STENOSIS:
PROGRESSIVE REDUCTION IN LEAFLET MOTION
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BICUSPID AORTIC VALVE
•

•
• HORIZONTAL:
• VERTICAL:

•

•

•
•
•

BICUSPID AORTIC VALVE
PLAX VIEW – DOMING 

Diastole Systole
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BICUSPID AORTIC VALVE
PSAX VIEW MORPHOLOGY

Diastole Systole

SYSTOLIC ELLIPSOID ORIFICE IDENTIFIES AS BICUSPID.

raphe raphe

BICUSPID AV PHENOTYPES

•
•

•
•

Masri A, et al.  Heart (2017) 103:1323-1330

80% 20%
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BICUSPID AORTOPATHY
•

• NORMALS AND ABNLS
•

•
•
•

•
•

•
•

ECHO DIAGNOSIS, 
BUT CONFIRM WITH

CT OR MR

Michelina HI, et al. Int J Cardiol (2015) 201:400-407

Michelina HI, et al. Int J Cardiol (2015) 201:400-407
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RHEUMATIC AORTIC STENOSIS:
LESS CALCIFICATION, MORE COMMISSURAL FUSION

AORTIC VALVE:
OTHER ANOMALIES ASSOCIATED WITH AS

UNICUSPID AOV QUADRACUSPID AOV
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LVOT OBSTRUCTION RULE-OUTS

DYNAMIC SUB-VALVULAR FIXED SUB-VALVULAR SUPRA-VALVULAR

ECHO ESSENTIALS FOR EVALUATION OF AS

• VALVE ANATOMY FOR ETIOLOGY

•

•

•
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Level 1 Recommendation – Appropriate in all patients

MULTIFACTORIAL ASSESSMENT OF SEVERITY

•

•

•

•

•

•

Baumgartner H, et al.  J Am Soc Echocardiogr (2017)  30:372-392
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PEAK JET VELOCITY – CONTINUOUS WAVE DOPPLER
•

•

•
•
•

•
•
•
•
• REGULAR RHYTHM – 3 BEAT AVG

IRREGULAR RHYTHM – 5 BEAT AVG

AORTIC STENOSIS BY PEAK VELOCITY

•

•

•

•
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BEWARE THE DYNAMIC GRADIENT!!

Baumgartner H, et al.  J Am Soc Echocardiogr (2017)  30:372-392

PEAK AoV GRADIENT = 
“MAXIMUM INSTANTANEOUS GRADIENT”

4 X (VMAX)2

4 X (5.25 M/S)2

110 MMHG

CAN BE CALCULATED FROM THE PEAK JET
VELOCITY, USING MODIFIED BERNOULLI
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DOPPLER

INSTANTANEOUS VS. PEAK–TO–PEAK

•

•

•

•

CATH

MEAN GRADIENT – CONTINUOUS WAVE DOPPLER

•
•
•

STENOSIS SEVERITY BY MEAN GRADIENT

• MILD STENOSIS: < 20 MMHG

• MOD STENOSIS: 20 – 39 MMHG

• SEVERE STENOSIS: ≥ 40 MMHG
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PITFALLS OF MEASUREMENT

•
•
•

•
•
•

•
•
•

PITFALLS OF “FLOW STATES”

•
•

•

•
•

•

•

•
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AORTIC STENOSIS
VALVE AREA ASSESSMENT

•

•

•

•

•

FLOW WITHIN LVOT  =  FLOW ACROSS AV





[Π * (LVOTRADIUS)2]  *  VTILVOT

VTIAV

CONTINUITY EQUATION

=   AVA
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LVOT 
diameter

2.1 cm

PITFALLS – THE LVOT IS NEVER EASY

BAUMGARTNER H, ET AL.  J AM SOC ECHOCARDIOGR (2017) 30:372-392

??? GO SLIGHTLY OFF-AXIS
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FLOW THROUGH LVOT
PULSE WAVE DOPPLER

•
•

•

•

•

• VTI = 19 cm

FLOW ACROSS THE AORTIC VALVE:
CONTINUOUS WAVE DOPPLER 

VTI = 85 cm
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CALCULATING AORTIC VALVE AREA

•

•

• AVA  =               0.7 CM2

PITFALLS FOR THE CONTINUITY EQUATION

•
• RADIUS2

•

•
•
•

•
•

•

•
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DOPPLER VELOCITY RATIO

•
•

•

DVR = VTILVOT / VTIAV

•

•

PLANIMETRY OF THE AORTIC VALVE

AVA = 1.1 cm2

•

•
•

•
•

•
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SUMMARY

BAUMGARTNER H, ET AL.  J AM SOC ECHOCARDIOGR (2017) 30:372-392

ECHO ESSENTIALS FOR EVALUATION OF AS

• VALVE ANATOMY FOR ETIOLOGY

• SEVERITY OF STENOSIS

•

•



4/23/2018

22

AORTIC STENOSIS – PHYSIOLOGIC SEQUELAE

•
•
•

•
•
•

•
•
•

THE OLD DAYS:
THE “SYMPTOMATIC CLIFF”

BRAUNWALD E, ET AL.  CIRCULATION (1968) 38:61-67BRAUNWALD E, ET AL.  CIRCULATION (1968) 38:61-67
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THE NEW ERA (2014)
“STAGES” OF DISEASE

•
•

•
•

•
•

•
• (SYMPTOMATIC)

NISHIMURA RA, ET AL.  J AM COLL CARDIOL (2014)  63:2438-2488 

“STAGE C” CAN BE SUBDIVIDED:

• STAGE A:
• AT RISK FOR DISEASE

• STAGE B:
• PROGRESSIVE DISEASE

• STAGE C1:
• SEVERE (ASYMPTOMATIC) – COMPENSATED LV

• STAGE C2:
• SEVERE (ASYMPTOMATIC) – DECOMPENSATED LV

• STAGE D:
• SEVERE DISEASE (SYMPTOMATIC)

Observe

Obse rve

???

In te rvene

In te rvene

NISHIMURA RA, ET AL.  J AM COLL CARDIOL (2014)  63:2438-2488 
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ASSIST DECISION-MAKING IN ASYMPTOMATIC PATIENT
CALCIFIED/THICKENED LEAFLETS
REDUCED SYSTOLIC OPENING

“ASYMPTOMATIC”

AVR (IIa) AVR (I) AVR (I) AVR (IIa) AVR (IIb)

Vmax ≥4 m/s; MG ≥40mmHgVmax ≥5 m/s
+ low AVR risk

EF <50% EF ≥50%

Undergoing 
other CV Surgery

ETT
BP

ex capacity

Rapid 
progression

+ low AVR risk

ECHO ESSENTIALS FOR EVALUATION OF AS

• VALVE ANATOMY FOR ETIOLOGY

• SEVERITY OF STENOSIS

• ASSISTING WITH MANAGEMENT DECISION-MAKING

•
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“LOW GRADIENT” AORTIC STENOSIS

Mean Gradient
15 mmHg

Calculated AVA
0.5 cm2

Peak Velocity
2.74 m/sec

LOW GRADIENT AS
LOW OUTPUT – LOW EJECTION FRACTION

•

• ”REAL AS”
•
•

• “PSEUDO AS”
•
•

Improves 
with AVR

Does not
improve 
with AVR
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LOW GRADIENT AS
DOBUTAMINE STRESS ECHO
•

•

•

•

•

•
•

LOW GRADIENT AS
LOW OUTPUT – NORMAL EJECTION FRACTION

•

•
•

•
•
•
•

•
PIBAROT P, DUMESNIL JG.  HEART (2010)  96:1431-33PIBAROT P, DUMESNIL JG.  HEART (2010)  96:1431-33
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LOW FLOW / LOW GRADIENT AS
(AVA ≤1 cm2   AVAi <0.6 cm/m2   MG <40mmHg

DOBUTAMINE STRESS ECHO

TRUE SEVERE AS
AVR / Transcatheter AVR

PSEUDO – AS
Medical Management

TRUE SEVERE AS
AVR / Transcatheter AVR

adapted from Clavel M, Burwash IG, Pibarot P.  JACC Img (2017)  10:185-202 

↑SV ≥20%
FLOW RESERVE

↑SV ≥20%
NO FLOW RESERVE

MG ≥40 mmHg
AVA ≤1cm2

MG <40 mmHg
AVA >1 cm2

ADDITIONAL TESTING – MDCT
AVC:  ≥2000 AU (M)  ≥1200 AU (W)

AVCd:  ≥500 AU/cm2 (M)  ≥300AU/cm2 (W)

NO YES

SUMMARY - ACE THE EXAM!!
ECHO ESSENTIALS FOR EVALUATION OF AS

•
•

•
•

•
•
•

•
•
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Thank You!


