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ISSUES

• AS severity evaluation (flow dependency)

• When, in whom and how to intervene

• Are there pts inoperable?

• How has TAVR changed our options?

• Expanding intervention options



SEVERITY



SEVERITY

Carabello NEJM 1997;337:32



SEVERITY

Velocity ratio< 0,25 indicates severe AS 
Useful when LVOT diameter is difficult to obtain

Otto CM, JACC 2006;47:2141



ECHO/Doppler Pit Falls

• Flow dependent
• Will underestimate AS if Doppler beam is not parallel to AS 

velocity jet
(need to use multiple windows)

• Will rarely over-estimate mean gradient
– Severe anemia (hemoglobin <8.0 g/dl)
– Small aortic root (pressure recovery)
– Sequential stenoses in parallel (coexistent LVOT and 

valvular obstruction)



BP

• Report BP

• PG can be underestimated when BP

(and vascular stiffness) is increased 



VENTRICULAR-VASCULAR
COUPLING

• Valvuloarterial impedance takes into account the degree of valve stenosis

and the systemic arterial impedance

(might be affected in AH, AR, CAD)

and how LV is affected

Zva>5 mmHG/ml/m2 suggests
excessive ventricular load

Briand M, JACC 2005;46:291-8



LOW OUTPUT-LOW GRADIENT
AS

Low flow-Low Gr-Low EF Low flow-Low Gr-Normal EF       



Carabello (2000):  mean APG < 30 mmHg

Monin (2001) : mean APG < 40 mmHg

Nishimura (2002) : mean APG < 35 mmHg

LOW GRADIENT



TRUE OR PSEUDO AS ?

Mean gradient and AVA 

are flow dependent



NON FLOW DEPENDENT PARAMETERS

AVResistance=√Mean Gr x 1,333/Q
Q:SV/SEP

or                   = 28 x √Mean 
Gr/AVA

SWL=(Mean Gr/Mean Gr+SPB) x100 



AVR and AS SEVERITY

SEVERE AS :

AVR>220 dyn.s.cm-5

NOT SEVERE AS :

AVR<160 dyn.s.cm-5

gray zone:

160-220 dyn.s.cm-5

Mascherbauer J, EHJ 2004;25:787-793



SWL

Bermejo J JACC 2003;41:142



Projected EOA

Blais C,Circulation 2006;113:711



Zile MR NEJM 2003;348:1735-6



MYOCARDIAL RESERVE

Increase of SV 20%

Monin JL et al JACC 2001;37:2101-2107



DIAGNOSIS

SEVERE AS

 systolic flow and

 Vmax

no or ΑVA <0.29cm2

remaining <1 cm2

ΜODERATE ΑS

 systolic flow

 Vmax,         
 AVA  0.3 cm2

reaching at least  1 cm2







CONSIDERATIONS

DIAGNOSTIC

True or Pseudosevere

Stenosis

PROGNOSTIC

from those having 

true severe AS

who would benefit 

from AVR ?



PERIOPERATIVE MORTALITY
LOW OUTPUT-LOW GRADIENT AS

DSE-NO RESERVE

33% Brogan (JACC;1993)

11% Blitz   (Am J Card;1998)

21% Connolly (Circ;200O)

47% Powell (Arch Intern Med;

2000) [+MI]

DSE-MYOCARDIAL
RESERVE

8% Monin

(JACC;2001)

7% Nishimura
(Circulation 2002)



Monin JL et al JACC 2001;37:2101-2107



• Increased output causes an 
increase in aortic valve area 
(no severe AS)

• Increased output produces a 
substantial increase gradient 
( severe AS-AVR)

• No response to inotropic 
stimulation (poor outcome)

Nishimura R et al  Circulation 2002;106:809-813



Low Gradient Aortic Stenosis
Operative risk stratification and predictors for long term outcome

A multicenter study using DSE hemodynamics

Monin et al Circulation 2003; 108:319

Operative mortality
G1: 5%    G2: 32%

Predictors for Operative Mortality
LV systolic Reserve
Mean AoV PG <20mmHg (10 vs44%)

Predictors for long term mortality
AVR 
LV systolic Reserve



LOW FLOW PRESERVED EF

























































CONCLUSIONS

• Estimation of flow is paramount in AS evaluation

• DSE is a useful tool especially in evaluating low-flow depressed EF pts

• TAVR is an option with acceptable risk even in pts without contractile reserve

• TAVR maybe even considered for HF pts with moderate AS


