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= Define the etiology

= Quantify the stenosis

= Evaluate coexisting disease
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= Define the etiology

= Quantify the stenosis

= Evaluate coexisting disease



Event-free survival
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-Otto CM et al. ciruculation 1997-

+ Vmax 640 cmis
Vmean 484 cmis
Mean PG 104 mmHg
VTI 167 cm
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signals 100mm/s
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Quantification of AS

-PG-
The peak PG The mean PG

A P= 4\/? Mean A P=
2.4(Vmax)?

Instaneous M Mean Gr (Cath
peak Gr la & Doppler)



- AVA -

LVOTd AVA

“—>

LVOT TVI (PW) AV TVI (CW)

0.785 x (LVOT d)2 x LVOT TVI
AV TVI




From inner edge to inner edge
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e
- Definition of severe AS -

= A specific AVA (or AVA index)

= 4 m/s, 0.8 -1cm?

1 cm?, MG 40 (ACC/AHA), 50 mmHg(ESC)

= 0.75 cm?, 50 mmHg (Echo Manual)



Significant AR — overestimate the AS severity
AVA (CE) =1.0cm? — Peak V: 4.5 m/s, MG 50mmHg



EOA — ELCo
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= Technical

= Pressure recovery

= Flow dependence
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= Technical

Poorangle =) \ultiple windows

Apical RP SSN

[ |
Stroke Volume
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Stroke volume

CO=5Svx=HR
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= Technical

LVOTd measurement

Poor angle

Wrongjets =———— MR, TR
" Pressure recovery

* Flow dependence



= Technical
LVOTd measurement
Poor angle
Wrong jets

= Pressure recovery

* Flow dependence



Energy per
unit volume (mm Hg)

Distal to VC, JET expands and decelerates
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e A
= Energy loss (EL)

= Systemic areterial compliance (SAC)

= LV wall stress

= Planimetry

= 3DE



o
I
£
£

Doppler EOA x A,
A, — Doppler EOA

ﬂuﬁ direction >

-Garcia D et al. Ciruculation 2000-



= New (+A,)
= Better (>EOApqpier)
= Equivalent (F=EOA 1)
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= Energy loss (EL)

= Systemic arterial compliance (SAC)

= LV wall stress

= Planimetry

= 3DE



Static pressure
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A
= Energy loss (EL)

= Systemic arterial compliance (SAC)

= LV wall stress

= Planimetry

= 3DE



= ESS(meridional)(c,,): PsLVID/[4 *Th(1+LVID/Th)]

= ESS(circumferential)(c.): (1.35P x r/Th)(1-{2r%/L?})




A
= Energy loss (EL)

= Systemic arterial compliance (SAC)

= LV wall stress

= Planimetry (2D)

= 3DE



Planimetry (2D)

= The opening surface of a stenotic AV represents
a complex 3D structure that cannot be reliably
assessed with a planar 2D image.

&,\*,_,\JL/—\_,_‘,—*DM_;}/\_‘}

T4 bpm + Area 1.06 cm?




Planimetry of aortic valve area using multiplane
transoesophageal echocardiography is not a

reliable method for assessing severity of aortic
stenosis.

Table 1 demmmm@ﬁ,mﬁ' O 88

No of pasients Mean (SD) (emjf Range (cm)

TOEFIM a7 0-30 to 166
CeTop. cawames 2 03810137
31 9 (-2 0-43 to 1-48

Heart 1997:78:68-73 N, 0.70

= The approach is only needed in a small subset of
patients, mostly when TTE imaging quality is poor.




A
= Energy loss (EL)

= Systemic arterial compliance (SAC)

= LV wall stress

= Planimetry

= 3DE



2D 3D Excised valve

Am Heart J 1998:136:1042-50



3-DSA (cm2)

y = 1.07 x + 0.04
r = 0.66

SEE = 0.3 cm2
p < 0.005

AVA h;rl Gorlin formula {czmz,’l

2-DCSA (cm2)
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y =153 x+0.03 o
lr=081
SEE = 0.5 cm2 ¥

p < 0.05

1 2 3 4
AVA by Gorlin formula (cm2)

Am Heart J 1998;136:1042-50
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- 3D geometry -

— Effective orifice area
Anatomic area

Flow
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Effective Araalg
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Dorned Intermediate | Flattened
Anatomic aea C < <
1.0 em? 0.8 0.85 0.76
0.75 em? 0.8¢ 0.83 0.74
Q.5 cm?® 0.865 0.81 .71
Domed Flattened
AVA | 0.95+0.25cm? | 0.96+0.24cm?

JACC 2002;40:1479-86



= Nevertheless, 3DE is not an accepted standard
for the quantification of AS



New index (ELCo,
CAP, ECC, 3DE,...)

LV dysfunction

AS severity

Symptom onset

Optimal AVR timing






