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Stepwise integrated approach for the
assessment of AS severity

( Valve morphology by echocardiography suspicious of AS

¥
1 ( Assess velocity/gradient
LOW-GRADIENT AS HIGH-GRADIENT AS
Vmax <4 m /s, APm <40 mmHg Vmax 24 m /s, APm =40 mmHg
¥
2 ( Assess AVA ) High flow status excluded
AVA <1.0 cm? AVA >1.0 cm? No "fesl
h_J
l ( Moderate AS ] Severe high-gradient AS
(normal flow/low flow)
Exclude measurement errors that may cause (normal EF/low EF)
underestimation of gradient/flow/AVA

¥

3 Define flow status (SVi)

b
] [ Define whether high flow
status is reversible




Mortologia valvolare e grado di calcificazione




Mortologia valvolare e area planimetrica
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Area A 1.60 cm? Circ A 47.1 mm
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M2 legge della dipendenza dal flusso

The Continuity Equation

Area 1 % %
\ Area 2 ”*.'c' :PAUA
st ¢ vTi2
= Wi anirancs Fdsverreas? mit | 1'-_'.-;
~ 3|;-.aurup_-m Fasler speed | _.*=__-.:.:_'u n

'_-_Gl'_l"l_-éﬂ GoBs in ... comes oul Area 1
Volume In = Violume Out LVOT qF" i

—_
Flow rate (cm/s) = Area x Velocity J

Area 1 x Velocity 1 = Area 2 x Velocity 2

Area pvor X Velocity pwor = Area sy X Velocity .y
PW Doppler CW Dappler

Area of Circle = T[x ra dius”

AVA =T (radius LVOT)? x Vmax,o*
Ymax,,**

*F‘llﬁﬁucl wave { PW ) Daoppler **{ ‘ontinuous wave (CWIDoppler



Velocita e gradiente: pitfall 1




Velocita e gradiente: pitfall 1

Echocardiographic assessment of valve stenosis: EAE/ASE
recommendations for clinical practice

European Journal of Echocardiography (2009) 10, 1-15

AS jet velocity < CW Doppler (dedicated transducer) « Maximum velocity at peak of dense velocity curve

e Multiple acoustic windows (e.g. apical, suprasternal, Avoid noise and fine linear signals
right parastemal, etc)

« Decrease gains, increase wall filter, adjust baseline,
and scale to optimize signal

» Gray scale spectral display with expanded time scale

* Velocity range and baseline adjusted so velocity signal
fits but fills the vertical scale

VTl traced from outer edge of dense signal curve

Mean gradient calculated from traced velocity curve
Report window where maximum velocity obtained

IVOT velocity Pulsed-wave Doppler »  Maximum velocity from peak of dense velocity curve

» Apical long axis or five-chamber view « YTl traced from modal velocity
Sample volume positioned juet on LY side of valve
and moved carefully inte the IVOT f required to
abtain laminar flow curve

+ Velocity baseline and scale adjusted to maximize size
of velocity curve

» Time axis [sweep speed) 100mmi s

= Low wall filter setting

+ Smooth valocity curve with a well-defined peak and a

narrow velocity range at peak velocity

x B
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Velocita e gradiente: pitfall 1
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Parasternale destra

Parasternale sinistra Sottocostale
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Diametro del LVOT: pitfall 2

AoV Area (sz) X AoV TVI (Cm) = LvoTt area (sz) X LVOT TVI (Cm)

Misurazione in

| mesosistole
~ (valvola aperta)!




Diametro del LVOT: pittall 2
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Diametro del LVOT: pitfall 2
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Diametro del LVOT: pitfall 2
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Diametro del LVOT: pitfall 2

2D vs 3D
VO T, ., = 2.62 cm
LVOT,, .= 56 cm?
T E
- 2 :_.:F--
Galiuto L,

EAE Textbook of Echocardiography 2012



VTI ratio

APICAL 5 - chamber view

To visualise LVOT

COLOUR DOPPLER of Aortic Valve
Extend colour box to cover all AR

CW of AoV

Cursor must be
in line with
blood flow.
Use colour to
guide

PW of LVOT

Important when
using Continuity
Egn. or Long
form of
modified
Bernouilli
theorem

> 0.50

Media

Grave




Vmax >4 m/sec con EOA >1 cm?2

Possibili cause

Stato iperdinamico Valutazione visiva del grado di
apertura delle cuspidi

Insufficienza aortica medio-
grave Check del diametro del LVOT

Elevata superficie corporea
(EOAi < 0.6 cm/m?)
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Vmax <4 m/sec con EOA <1 cm?2

Possibili cause

Bassa gittata cardiaca Valutazione visiva del grado di
(FE <40%, nsufficienza apertura delle cuspidi

mitralica grave, stenosi mitralica)
Check del diametro del LVOT

Piccola superficie corporea
(EOAi > 0.6 cm?/m?)




L.a stenosi valvolare aortica

La difficile diagnosi della stenosi aortica low flow low
gradient



Stenosi aortica low tflow — low gradient:
esiste davvero?
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Minners, J. et al. Eur Heart J 2008



SA low flow — low gradient e bassa FE

Descritta per la prima volta da Carabello nel 1980

Criteri diagnostici

v EOA < 1.0 cm? or 0.6 cm?/m?
v'Gradiente transvalvolare medio < 40 mmHg
v  LVEF < 40%

v Low Flow ¢ stroke volume index < 35 ml/m?
indice cardiaco < 3.0 L/min/m?




Ecostress dobutamina a bassa dose

LVEF < 40% 4
AP <40 |
| EOA<1.0

+ v
Tsv:-zn% Tsv:zo%
[ LV Flmmlr Reserve ] [ No LV Flow Heserve J
v
- ~ Degree of : '
Mean Gr. > 40 . IA MeanGr.<40 calcification
EOA < 1.0, | EOA > 1.0, .

VTI ratio < 0.25 VTI ratio > 0.25




SA low gradient e FE > 50%:
esiste davvero?

Detta anche SA low flow paradossa

Criteri diagnostici

v EOA < 1.0 cm? or 0.6 cm?/m?
v'Gradiente transvalvolare medio < 40 mmHg
v  LVEF > 50%

v Low Flow ¢ stroke volume index < 35 ml/m?
indice cardiaco < 3.0 L/min/m?




SA low gradient e FE > 50%

Donne anziane ipertese Vsx di piccole dimensioni

Rimodellamento Disfunzione
concentrico del Vsx sistolica latente
(relative wall (global longitudinal
thickness > 0.50) strain < 15%)
Disfunzione diastolica severa Fibrosi subendocardica diffusa

Disfunzione diastolica
Ipertensione arteriosa

Stenosi mitralica
Insufficienza mitralica

Fibrillazione atriale
Insufficienza tricuspidale

Il gradiente medio é davvero ridotto? Lo SVi ¢ davvero ridotto?

Check del LVOT e del PW!!



Il problema del basso flusso

Rigidita Stenosi Ridotto riempimento
dell’aorta per aortica Ventfico.lare 0
aterosclerosi ed <:> . <:> alterazioni della
. calcifica e :

eta contrattilita miocardica

PAP =CO X PR Ao BP= CO XSVR

_ + _ ” valve
o= || f——A A | | = AN A A =
RV R, Y R, "5

Doppio carico per il ventricolo sinistro: valvola e arteria




Static Pressure

Il fenomeno del pressure-recovery e
Pimpedenza valvulo-arteriosa (Z,,)

PAP =CO X PR Ao BP= CO X SVR
— I + _ I + valve
R, v R, Rs

RV

Il pressure recovery
puo costituire il 30-
35% del gradiente

- . 1 . totale in aorte piccole
| s = (<30 mm)




Non solo valvola!

Ipertrofia
ventricolare e
massa miocardica |

Funzione
diastolica

Funzione
sistolica

Lindman BR, Circ Research 2013



Stepwise integrated approach for the

assessment of AS severity

[ Define flow status (SVi) ]

Low flow
(SVi €35 mL/m?)

Normal flow
(SVi >35mL/m?)

A%

[

[Seuerie AS Une-likel-,fJ
Assess LIVEF
LVEF <50% LVEF 250% .
k4 . S
Dobutamine echo Integrated approach
|
Flow reserve No flow
present reserye
Pseudosevere AS® .
ortrue severe AS J Calcium score fy C1

@EACTS

Donne anziane ipertese ) Vsx di piccole dimensioni )

Insufficienza mitralica

Distunzione diastolica severa ‘

Rimodellamento concentrico del Vsx

Fibrosi subendocardica diffusa

Disfunzione sistolica latente

— (relative wall thickness > 0.50) e (global longitudinal strain < 15%) _—

management of valvular heart

2017 ESC/EACTS Guidelines for the

@Esc

I e iy Bt iy
ool Cariliiabigy

disease




L.a stenosi valvolare aortica

Parametri per la corretta selezione de1 pazienti da trattare



Fattori di rischio nei pazienti con stenosi aortica

.

Asymptomatic Patients* Symptomatic Patientst

Abnormal exercise test : v Lack of contractile reserve in patients with low flow, low gradient, low EF AS
Elevated BNP /“ Very low mean gradient (<20 mmHg)
[ficat Very elevated BNP
Very high aortic velocity (>5 or 5.5 ml51 Severe ventricular fibrosis
Rapid increase in aortic velocity 0,-dependent lung disease
Increased hypertrophic LV remodeling Frailty

Reduced LV longitudinal systolic sirain dvanced renal dysfunction

Myocardial fibrosis Very high

Pulmonary hypertension

-~ P,

R




Management of patients with severe aortic stenosis

e —— ="
T
®

and operable

Unsuitable for TF TAVI

AND
Suitable for TF TAVI
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Quali informazioni utili per il CCH?

ANNULUS
AORTICO

<19 mm Proc.edure mini-invasive
Tecniche di allargamento
dell’annulus

Mismatch protesi/paziente
>19 mm Scelta del tipo di protesi e
di intervento



...aorta a porcellana

Scelta dell’approccio
chirurgico




Effective orifice area (EOA)

Nelle protesi ’area destinata al flusso varia dal 40 al 70%.

Disegno della protesi
Compliance dei leaflets
Orientamento dei leaflets

Frequenza cardiaca
Stroke volume St Jude 2.10
Carbomed L




Quali informazioni utili per il cardiologo
interventista?

&= Edwards Lifesciences

L]

COREVALVE i

Aortic sinuses with
coronary ostia

Aortic sinuses with
coronary ostia

——————— Aortic valve annulus

Aorta <40 mm per device 26 mm
Aorta <43 mm per device 29 mm

Diametro Introduttore
Annulus TRANSFEMORALE
(Range,

Modello # mm) (Fr, mm)

Seni di Valsalva
altezza > 15 mm

U larghezza > 30 mm

Annulus 20 — 23 mm per device 26 mm
Annulus 24 - 27 mm per device 29 mm

22 Fr interno- 235
23 18-21 esterno = 8.3 mm

24 Fr interno- 27
esterno = 9 mm




Calcificazioni, grado di insufficienza e...

Possibili
controindicazioni a
TAVI




Parametri per la selezione dei pazienti
candidati a TAVI

Selaction Criteria

Anatomy

CT / MRI

Stnal or Ventnoular
Throméwus

Miiral Regurgtaton

LY Ejection Fracton

Borderiime

Grade 2

LW Hwosrtrooh
{wal thickness)

0% 1o 30%

Slk-Aortc StEnCS|S

AnnuLs (width)

Annulues-fo-forta
{angls) T

AQ FAoct (wickh)

Moderate
(1.4 to 1.6cm)

30° to 45

Sinusss of Vasalva

{height)

27 to 29mm

Coromary Cstia
Fosition (take-off)

10to 14mm

Coronary Disease

Mid-Sinus Lavel

Aacend Aoria (width)

AC Arch
Argulaton

Agrta & Run-Cdf
Vesosels ([Dissase) T

llac & Femoral Vessels

(dameter)y

Mid or Distal
Stenosis = F0%

Mild

Hon-Diabetic
= firmim

Mot Acceptahie

Presont

= Grade 2

< 2o

Severe
&= 1.7am)

Presamnl

< 2Aoam o
= ZFimm

= 4n"

< ZTmm
7f Sirues < 15mmj

< Thmm

Proximal
Stanoss = 0%

= 4. mm

High Angulation
or Sharp Bend
Moderate to
Sevee

= famam




Valutazione multiparametrica

Heart team
Valutazione multidimensionale e fragilita

Sala ibrida

Mininvasiva
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