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VALUTAZIONE DI SEVERITA’ DELLA STENOSIAORTICA

Aspetto della valvola

= cuspidi molto ispessite
» estese calcificazioni
= cuspidi immobili

: Sug_gerlscono stenosi
aortica severa

BICUSPIDE

STENOSI DEGENERATIVA

STENOSI REUMATICA




VALUTAZIONE DI SEVERITA’ DELLA STENOSIAORTICA

L'area valvolare aortica si deriva con |I’equazione di
continuita: importante perché relativamente
indipendente dal flusso

AVA = 3.14 x (D/2)2 x VTlgys / VTlao

Media di almeno 3 misurazioni -

" '
ILTEVS sl misuraja valvolaiapertal 5 misurazioni se in corso di fibrillazione atriale
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VALUTAZIONE DI SEVERITA’ DELLA STENOSIAORTICA

A0.9 cmz‘) g |

—a e

LVOT diameter 2.4 cm; AV

LVOT area 5.4 cm?; AVA 1.1 cm?

. %Aﬁnulﬁg Diameter

»




LOW FLOW - LOW GRADIENT AORTIC
STENOSIS (FE < 50%)

La stenosi € ispettivamente severa ma i gradienti
transvalvolari non sono critici e la funzione sistolica
globale del ventricolo sinistro € compromessa
(FE < 50%)

FE < 40%
AVA=1cm:
Grad.m.<30 mmHg

LA VALVOLA E’ STENOTICA O SI APRE POCO PERCHE’ E’ RIDOTTA
LA FUNZIONE SISTOLICA GLOBALE?
COME MI ORIENTO?
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LOW FLOW - LOW GRADIENT AORTIC
STENOSIS (FE < 50%)

Lv

A

/T\ SV =20%

STRESS DOBUTAMINA
5-10-20 Y / kg / min

Lv

/I\ SV <20%

!

riserva contrattile

AVA <1 cm2/
Gradiente medio >
40 mmHg

AVA > 1 cm2/
Gradiente medio

<40 mmHg

Stenosi aortica
severa vera

Stenosi aortica
pseudosevera

Echocardiographic Assessmentof Valve
Stenosis: EAE/ASE Recommendations for Clinical Practice

|

NO riserva contrattile

Indeterminata

2
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Table 8. Stages of Valvular AS

Stage Definttion
A At risk of AS

-] Progrossive AS

C: Asymptomatic severe AS

C1  Asymptomatic
sovere AS

C2 Asymptomatio
sovere AS with

LV dystunc tion

D: Symptomatic sevem AS

D1 Symptomatic
severe high-
gmdiont AS

Symptomatic severe
low flow/ low gradient

AS with reduced LVEF

Symptomatic severe
low gmdiont AS
with normal LVEF or
pamdoxical low flow
severe AS

Valve Anatomy

Biauspld aortic vahwe
(or other congenitl
vahe anomaly)
Aoetic vahe sdemsis

Midtomoderate kafiet
calaficaton of a bicuspid
or taleafiet vahe with
some reduction in systolic
moton or

Rheumatc wilve changes
with commEsum ! fusbn

Severe leafiet aabification
or congonital stenosis with
severely reduced loafiet
ope ning

Severe leafiet abification
or congenital stonogis with
severcly reduced loafiot

ope ning

Severe leafiet aabification
or congenital stonogs with
sovorely reduced leafiet
ope ning

Sewere leafiet aabification
with seweraly reduced loafiet
moton

Sewere leafiet aabification
with severely reduced leafiet
moton

Valve Hemod ynamics
Lorte Ve <2 m/s

Mild AS: Aorsic V.,
20-29 m/s or mean
AP <20 mm Mg
Moderate AS: Aortc
Vi 3.0-39 my's

or mean AP 20-39
mm Hg

Aorte Vo >4 m/s

or mean AP >40 mm Mg
AVA typlcally is <1.0 om?
(or AVAI <06 am?/m?)
Very sovere AS &5 an aortio
Vo > 5 m/s or mean
AP > 60 mm Mg

Aot Vo >4 m/s or
mean AP >80 mm Mg
AVA typlcally <1.0 om?
(or AVAI <08 an?/m)

forte V. 4 m/sor
mean AP >80 mm Mg
AVA typically <1.0 cm?
(or AVAI <06 an”/n?)
but may be hger with
mixed AS/AR

AVA <1.0 cm” with
mstngaotio V..

<4 m/s or mean AP

<40 mm Mg

Dotutamine stes
adchocard logm phy shows
AVA 1.0 cm” with Ve
>4 m/s ot any flow mte
AVA <1.0 cm® with aorsic
Vi <4 m/s or mean AP
<40 mm Mg

indexed AVA <0.6 cm”/m° and

Stoke volume Index <35 mbL/m”

Moxsured when pationt is
normo fonshe (systolic BP
<140 mm Hg)

* Increased LV relathe

Hemod ynamic Consequences
« None

e Eady LV diswoic
dystuncton may
be present

o Normal LVEF

e LV distolic dstunction -

« Mild LV hypertrophy
« Normal LVEF

e LV dixswolic dysfuncton .
o LV hypertophy
« Pulmonary hypertensbn

may be present

Symptoms

« Nome

« None

None: Exarase

o sting ts masonable
© confism sympom
sttus

None

Exertional dyspnea
or dogoasad exerase
Diemnce

+ Exertional angina

* Exertional syncope or

wall thickness

wih low stroke wolume

* Resticthe diastolic flling
e LVEF >50%

A des @ Mg llion, AS, Aot SWncea AVA, GOtc vawe anis, AVA, Wit Wi aod indond o body serfae

LVEF, |t wrtrculr qeotion facton AP, prescune gratient, and V., madmum aotic wiatly

ECO-RM-TC

presyncope
e LV dastolic dsfuncton . HF
* LV hypertrophy e Angina
o LVEF <50% * Syncope or prsyncope

. HF
* Angina
* Small LV chamber -

Syncope or presyncope

>
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D: Symptomatic severe AS
D1  Symptomatic

« Sewere leaflet calkcification

Aortic Vimax =4 m/s or

LV diastolic dysfunction

Exertional dyspnea

severe high- or congenital stenosis with mean AP >40 mm Hg LV hypertrophy or decreased exercise
gradient AS severely reduced leaflet AVA typically <1.0 cm” Pulmonary hypertension tolerance
opening (or AVAI <06 cm?/m?) may be present e Exertional angina
but may be larger with « Exertional syncope or
mixed AS/AR presyncope
D2  Symptomatic severe e Sewere leaflet calcification e AVA <1.0 cm” with o LV diastolic dysfunction * HF
lowflow/low-gradient  with severely reduced leaflet  resting aortic V,,.., e LV hypertrophy « Angina
AS with reduced LVEF  motion <4 m/s or mean AP o LVEF <50% « Syncope or presyncope
<40 mm Hg
« Dobutamine stress
echocardiography shows
AVA <1.0 cm? with V...
D3 Symptomatic severe R a": PR
Icification e AVA <1.0 cm™ with aortic o Inceased LV relative e HF
Iow-gradient AS luced leaflet V... <4 m/s or mean AP wall thickness * Angina
- <40 mm Hg ¢ Small LV chamber * Syncope or presyncope
Wlth normal LVEF or e Indexed AVA <06 em”/m” and with low stroke volume
paradoxical low-flow e Stroke volume index <35 mL/m” e Restrictive diastolic filling
o Measured when patient is e LVEF >50%
severe As normotensive (systolic BP
<140 mm Hg)

AR indicates aoftic reguggitation; AS, sorfic stenosis; AVA, aortic valve aea AV, aortic vave asa indexed © body surface ges BP, biood pressure; HF, heart failuse, LV, left venticular
LVEF, left venticular ejecton fraction; AP, resswre gradient; and Vi, Maximum sortic velocity.

PRACTICE GUIDELINE - 2014 AHA/ACC Guideline for the Management
of Patients With Valvular Heart Disease

)
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PARADOXICAL LOW FLOW SEVERE AORTIC
STENOSIS - Cos’e?

La valvola appare severamente stenotica ma i gradienti
non sono critici in presenza di conservata FE (> 50%)

-AVA < 1.0 cm2/ Indexed AVA < 0.6 cr. 5~
5i 0"
,10

- Aortic Vmax <4 m/s or |"03 2%°~ <40 mm Hg

t
i

d Ip
It "ta
-Stroke b deé «1dex <35 mL/m2, measured when

pa* #' rmotensive (systolic BP < 140 mmHg)

%)
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PARADOXICAL LOW FLOW SEVERE AORTIC STENOSIS l

CARATTERISTICHE

v’donne anziane ipertese

v'ventricolo sinistro di piccole dimensioni
v'rimodellamento concentrico del VS

v disfunzione diastolica severa

vfibrosi subendocardica diffusa

v'disfunzione sistolica latente (global longitudinal strain)

IL RIDOTTO GRADIENTE E’SECONDARIOALLA
RIDUZIONE DI STROKE VOLUME!
- stroke volume index < 35ml/m?

sJ
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PARADOXICAL LOW FLOW SEVERE AORTIC STENOSIS l

N
20/12/2004 10:16:13 v

PERCHE’LO SV E’ RIDOTTO? | I

v'DISFUNZIONE DIASTOLICA (+ disfunzione sistolica)

vIPERTENSIONE ARTERIOSA
v'STENOSI MITRALICA
vINSUFFICIENZA MITRALICA

v FIBRILLAZIONE ATRIALE
vINSUFFICIENZATRICUSPIDALE

DIAGNOSI IMPROBABILE SE:
V max < 3 m/sec
GRADIENTE MEDIO < 20 mmHg

TRICUSPID REGURGITATION
.

i

)
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Normal flow low gradient aortic stenosis
(NF -LG)

La valvola appare severamente stenotica ma i gradienti non
sono critici in presenza di conservata FE (> 50%).
Stroke volume index > 35 mli/m2

INCONGRUENZA DELLE LINEE GUIDA

un paziente con SV normale e AVA 0.8 -1 cm2 sviluppa
un gradiente medio di 30 — 35 mmHg.
AVA < 0.8 cm2 > gradiente medio > 40 mmHg

RIDOTTA SUPERFICIE CORPOREA

ERRORE DI MISURAZIONE

%)
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Paradoxical low flow severe AS
CARATTERISTICHE ECOCARDIOGRAFICHE

AVA<1cm2 - <0.6 cm2/m2 Doppler velocity index < 0.25

VALVOLASEVERAMENTE CALCIFICA/ISPESSITA

GRADIENTE MEDIO <40 mmHg -FE > 50%

SVi<35ml/m2-DTVS <47 mm -VOL TDVS < 55 ml/m2

RELATIVE WALL THICKNESS > 0.50

GLOBAL LONGITUDINAL STRAIN <15%




Paradoxical low flow severe AS
NON E’ COSi SEMPLICE!

IL GRADIENTE MEDIO E’ DAVVERO RIDOTTO?

LO SVi E’ DAVVERO RIDOTTO? (attenzione a dove
misuro LVOT e a dove posiziono il PW)

A e

SONO RIUSCITO AD IDENTIFICARE UNA CAUSA DI bt b A LU
RIDUZIONE DELLO SVi? KRG NIRRT ARRRARIRAYRR

LA AL

s

HO ELIMINATO TUTTI | POSSIBILI FATTORI
CONFONDENTI?

I
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Paradoxical low flow severe AS

NON E’ COSi SEMPLICE!
LIMITI INTRINSECI DELLA METODICA

L’AVA DERIVATASOTTOSTIMA L’AREA ANATOMICA
(confronto con RMN)

RISPETTO AL CATETERISMO CARDIACO CON
L’ECOCARDIOGRAFIA | GRADIENTI SONO
SOVRASTIMATI E LAREA SOTTOSTIMATA

)
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E SE FOSSE UNA PSEUDO SEVERA? (30%!)

STRESS ECO

Calcolo di projected AVA (flow rate 250 ml/sec)
Clavel et al. JACC.CARDIOVASCULARIMAGING. VOL 6 N 2,2013
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E SE FOSSE UNA PSEUDO SEVERA? (30%!)

MULTISLICE CT
(AVC - aortic valve calcification)

.
ity
.
=

o

b

N
-

Clavel et al, JACC 2013; 62: 2329-38




FLOW CHART DIAGNOSTICA

AVA<lem?® or AVAI <0.6em?*/m? + LVEF>50% + SVi<35mL/m?*

Step 1 ; A
Suspicion of “Paradoxical” LFLG severe AS MPG<40mmHg

Is AS really severe?

Ao valve calcified? Reduced mobility?

BSA? Uncertainty?
MPG really <a0mmHg? Multiple transducer and acoustic

windows used?

LVOT measurement reliable?

Step 2 Is LVEF really preserved?
Confirm the echocardiographic findings and rule out Visually confirmed? Uncertainty? Low dose Dobutamine

“false” paradexical LFLG: ask a second opinion, perform 3D? 813
new measurements, new acquisition... Contrast echocardicgraphy?

CT: Ao Calcium score

Is SVi really reduced ? CMR: LV size and
Confirm by 3D0? Simpson? function

High BSA? Uncertainty?
LVOT measurement reliable?

Pathophysiological features of paradoxical LFLG severe AS

*  Reduced LV global longitudinal strain?

* LV concentric remodeling or hypertrophy with reduced LV cavity?
*  Atral fibrillation?

*  LVrestrictive filling pattern?

*  Significant MR or TR?

Step 3
Resolve the “paradox”
How to explain LF despite preserved LVEF?

Step 4 R : .
efer to Heart Team in order to discuss
If “true” paradoxical LFLG confirmed and related  se—pi 3
symproms surgical intervention or TAVI

Magne et al, Heart 2015 Vol 0N 0 ECOCARDIOCHIRURGIA"

ECO-RM-TC CHIRURGIA-INTERVENTISTICA




FLOW CHART DIAGNOSTICA |

AVA<Iem® or AVAI <0.6¢m*/m? + LVEF>S0% + SVi<35ml/m?

+

MPGedOmmHg

Step 1
Suspicion of “Paradoxical” LFLG severe AS

2
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FLOW CHART DIAGNOSTICA

Is AS really severe?

BSA?

windows used?
LVOT measurement reliable?

Ao valve calcified? Reduced mobility?

MPG really <40mmHg? Multiple transducer and acoustic

Uncertainty?

Step 2 Is LVEF really preserved?
Confirm the echocardiographic findings and rule out Visually confirmed?
“false” paradoxical LFLG: ask a second opinion, perform 3D?

new measurements, new acquisition...

Contrast echocardiography?

Uncertainty?
ty Low dose Dobutamine

TTE

CT: Ao Calcium score

Is SVi really reduced ?
Confirm by 3D? Simpson?
High BSA?

LVOT measurement reliable?

CMR: LV size and
function

Uncertainty?

Q@
s
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FLOW CHART DIAGNOSTICA I

' Pathophysiological features of paradoxical LFLG severe AS
Step 3 Reduced LV global longitudinal strain?

LV concentric remodeling or hypertrophy with reduced LV cavity?
Resolve the “paradox” —_— ing or hypertropny with redu y

; . Atrial fibrillation?
?
How to explain LF despite preserved LVEF? LV restrictive fillng pattern?

Significant MR or TR?

efer to Heart Team in order to discuss
If “true” paradoxical LFLG confirmed and related —-)H R d
symptoms surgical intervention or TAVI

s
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Survival, %

p<0.0001

558 432 312
210 155 94

7243% -

Ll 1 L L 1
1 2 3 4 §
Follov

Survival, %

PROGNOSI!

Tertile 1

..‘ \62:5% (43-76mL/m?)

‘ ..%000000-00000' Tel’tlle 2
\., (37-43mL/m%)

5544% "L Tertile 3

(11-36mL/m?)

158 62
139 7 37 27 wans Pts at
118 86 44 17 === risk

J —

1 1 1 I L] 1
4 5 6 7 8 12
Follow-up, years

Overall survival according to low and high LV indexed stroke volume

(panel A) and to SVi tertiles (panel B)

Survival, %

p=0.002

344 282
169 138
108 87

75 61

5“.

.

509%:

LTI T TP PPy

204 61
109 62 44
60 45 24
33 21 10

SVi 235mL/m?
No CABG

A BG

-,
- «SVi <35mL/m?
No CABG

SVi <35mL/m?
CABG

42 42—
20 20 - Pts at
16 13 e o risk

5 S wesunn

LI |
1 2 3

L 1 1 1 1
4 § 6 7 8
Follow-up, years

1 1
10 11 12

Overall survival in patients having undergone surgery
according to LV indexed stroke volume and stratified for the
concomitant presence of CABG (survival rate at 8 yrs

follow-up)

Magne et al. Heart 2015;0:1 -7. doi: 10.1136/heartjnl-2014-306953 |
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Low flow -low gradient AS J

Impact of Aortic Valve Replacement on Outcome of Symptomatic Patients With
Severe Aortic Stenosis With Low Gradient and Preserved Left Ventricular

Ejection Fraction
Ozkan et al.Circulation 2013; 128:622-631

Standard — — —

o
o

Survival, (%)
°
H

Number of patients at risk

123 89 71
137 88

24
Follow-up

Unadjusted analysis of survival of patients who
underwent aortic valve replacement (AVR) and
those who received standard medical therapy.

=2/
/‘E,({ OCARDIOCHIRURGIA’

(*) HR:2.5(1.22-5.2), p=0.012
() HR:1.6(0.75-3.4), p=0.220
. e, (%) HR:2.6(1.33-5.3), p=0.006

.
......
e
..
..,

.....
.....
.

L

Survival, (%)

_________

Number of patients at risk

69 54 7 2 26 21  cecccccccccnced
54 34 7 = wm e -
56 a7

81 51

After age, sex, treatment, and propensity score
adjustment, patients who underwent aortic valve

replacement (AVR) had a better outcome
regardless of flow pattern.

Ozkan A. et al, Circulation 2013;128:622-631



Low flow -low gradient AS l

2013 Jun 11;127(23):2316-26.
Predictors of mortality and outcomes of therapy in low-flow severe
aortic stenosis: a Placement of Aortic Transcatheter Valves (PARTNER)
I ETEWEWAIES

-Survival is improved with TAVR compared with medical
management in inoperable patients.

-Survival at 6 months in high risk patients is better with TAVR
compared to SAVR.

SJ
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LE LINEE GUIDA l

AVR Is reasonable in symptomatic patients with low-
flow/low- gradient severe AS (stage D3) with an LVEF 50%
or greater, a calcified aortic valve with significantly reduced
leaflet motion, and a valve area 1.0 cm2 or less only if
clinical, hemodynamic, and anatomic data support valve
obstruction as the most likely cause of symptoms and data

recorded when the patient is normotensive (systolic BP
<140 mm Hg)

CLASSE lla

SJ
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