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® Fisiopatologia
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® Incremento del volume telediastolico e
dello stress di parete del VS

® Aumentato precarico e postcarico del
ventricolo sinistro

® Sovraccarico di volume e di pressione
del ventricolo sinistro
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® Combinazione dilatazione/ipertrofia
(remodeling “efficiente” del VS)

® Incremento dello stroke volume

® Mantenimento di un’ adeguata gittata sistolica e
di una normale frazione d’ eiezione del VS in
assenza di significativo incremento delle
pressioni di riempimento (incremento della

compliance ventricolare)
<
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“Compenso funzionale” bilancio tra:

® Eccesso di postcarico
® Riserva di precarico

® [pertrofia ventricolare sinistra
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Progressione della malattia

Progressivo incremento del volume telediastolico
del VS non piu adeguatamente compensato dall’
Incremento dello spessore parietale

!

Incremento dello stress parietale

1

Afterload mismatch

Disfunzione sistolica del VS
»
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RelazioneDVS=sintomi

TABLE 1. Baseline Characteristics of 450 Patients Who Underwent AVR for AR

With Baseline EF Measurement
LoEF MedE EF NI EF
EF <35% 35%-50% EF =50% P
No. 43 134 273
Female sex, % 19 23 22 0.82
Age, y 58+14 58+15 56+16 0.22
Associated CABG, % 21 25 21 0.63
CAD, % 22 31 23 0.12
CCS class lI-V, % 16 6 9 0.60
Atrial fibrillation, % 23 16 14 0.28
Hypertension, % 35 31 34 0.78
Creatinine, % 1.16+0.26 1.17+0.37 1.24+0.64 0.43
Diabetes, % 16 6 2 0.0002
| NYHA class -1V, % 58 49 29 <0.0001

Circulation

Chaliki HP et al.:

A large proportion of
patients had no symptoms in
the LoEF group (28 %)
similar to the MedEF (30 %, p
= 0.85) or NIEF group (37 %,
p =0.31).

Circulation 2002; 106: 2687-93



http://circ.ahajournals.org/current.shtml
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Study Number of Mean FU  Progression Progression to Mortality
patients (yr) to symptoms, asymptomatic LV (number of
death or LV dysfunction patients)
dysfunction ratelyr (%)
rate/yr (%)
Bonow (1983, 1991) 104 8.0 3.8 0.5 2
Scognamiglio (1986) 30 4.7 2.1 2.1 0
Siemienczuk (1989) 50 3.7 4.0 0.5 0
Scognamiglio (1994) 74 6.0 5.7 3.4 0
Tornos (1995) 101 4.6 3.0 1.3 0
Ishii (1996) 27 14.2 3.6 -- 0
Borer (1998) 104 7.3 6.2 0.9 4
Tarasoutchi (2003) 72 10.0 4.7 0.1 0
Evangelista (2005) 31 7.0 3.6 -- 1
593 6.6 4.3 1.2 0.18 %ly
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% ot patients asymptomatic

| I

with normal LV function

104 patients (mean age: 36 years)

100

@
(((f((,"‘ r Mean FU: 8 years
80 *—ee
'\é\. Sudden death: 2
o
60 \{ Symptoms: 19
40 Asymptomatic LVD: 4
20T @ Onset of symptoms At 11 years 58 £ 9 % of
@® Onset of asymptomatic LV dysfunction the patients were alive
o+ and asymptoma_tic with
Time (yr) normal LV function

C)

Bonow RO et al. Circulation 1991: 84: 1625-1635

»



® 246 pazienti con insufficienza aortica lI/IV - IV/IV
® 192 maschi (78 %); eta media: 56 £ 19 anni
® “Conservative management” (1985-1994)

® Follow-up medio : 7 * 3 anni

Entro 10 anni: morte o necessita di chirurgia nel 75 % dei
pazienti ed eventi cardiovascolari* nell’ 83 % dei pazienti.

*morte CV, chirurgia, scompenso, dissezione aortica,
tromboembolia, fibrillazione atriale, endocardite

Dujardin KS et al.: Circulation 1999; 99: 1851-7 .)
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81 pazienti (eta media: 60 a.)

Sintomi: 38
Disfunzione o dilatazione VS: 17
Aneurisma aortico: 11
Endocardite infettiva: 3
Preferenza medico/paz: 11
Dissezione aortica: 1

Detaint D et al. J Am Coll Cardiol Img. 2008; 1: 1-11


http://www.sciencedirect.com/science/journal/1936878X/1/1
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® \/alutazione poliparametrica

® Integrazione di parametri:
- Qualitativi
- Semiquantitativi
- Quantitativi

Almeno 2 parametri concordanti !
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Parametro non raccomandato per la quantificazione

N « @ Valutazione visiva iniziale

] ® Debole correlazione con
la gravita dell’ IAo

Limiti:
- Fattori tecnici (gain, PRF)
- Jet eccentrici
- Fattori emodinamici ( gradiente
«  ventricolo-aortico, compliance
del VS)

-
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Vantaggil:
» Parametro semplice

* Rapido screening della gravita
» Specificita dei cut-off di IAo severa e lieve

Limiti:
« Ampia zona grigia
 Jet eccentricl

» Orifizio di rigurgito irregolare
.
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Limitl

® Valori intermedi richiedono l'utilizzazione
di altri metodi diagnostici

® Piccolo valore numerico (errore %)
® Assunzione di orifizio circolare

® Jet multipli

® Jet marcatamente eccentrici
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Orifizio di rigurgito irregolare

* . -
y |
.\‘B«www _'-*\vh'."h,/ L o --J'A M J“"‘,\M .‘ 2

Evangelista A, Tornos P. In Otto C: The practice of clinical echocardiography, 2012
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Vantaggi

® Parametro semplice e riproducibile
® Specificita dei cut-off di IAo severa e lieve

® Migliore capacita discriminante rispetto agli altri
parametri semiquantitativi

® Correlazione con la valutazione quantitativa

® Scarsamente influenzata da fattori emodinamici
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Inversione olodiastolica del
flusso In aorta discendente

MI: 1.9 TIS:0:5
S3 GUAD 58 COMP 7?8
A.0. G.M.LANCISI 14CH

LICI B/8/C/ER/A
Adulti S1BPHM
prossimale con velocita

telediastolica > 20 cm/sec:
elevata specificita per
Insufficienza aortica severa

w 11 | "
CAMP: &.5CM Mf&

o \ ‘ "
|
' \ ) | \"';»‘ i
LUNG: 8. 38CH b W { vl
g: @ - ' Ll E
*= 2P £ i,"hl L.‘ ‘
Wl B [y
RITARDO1 MS OGNI

@ Lancellotti P et al. Eur J Echocardiogr 2010; 11: 223-44

® Compliance aortica
® Frequenza cardiaca
® Insufficienza aortica acuta

9
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RPressuremnaliztime

PHT > 500 ms: IAo lieve
PHT < 200 ms: |A0o severa

Bassa capacita discriminante

| NNXO) +

PHT < 200 ms: elevata specificita
per IA0 severa (spesso acuta)

@ Influenzato da tutti i fattori che
Interferiscono con il gradiente Ao-VS

® Jet eccentrici




FACCUralezzarderrmetodissemiguantitativis

Sensitivity Specificity
Threshold (%) (%) PPV (%) NPV (%) AUC

PHT =< 200 msec
Overall

Tricuspid valve
Bicuspid valve

DFR = 18 cm/sec
Overall

Tricuspid valve
Bicuspid valve

VC =6 mm
Overall

Tricuspid valve
Bicuspid valve

Messika-Zeitoun D et al. J Am Soc Echocardiogr 2011; 24: 1246-52 (mod) .()




S\Valutazieonerquantitativer
Metodo 2D - Doppler

P4/08/2009 08:32:02 4/08/2009 08:41:17

I\

LS

1 Vmax 1.05 m/s
Vmoy 0.40 m/s
GDmax 4.41 mmHg
GDmoy 0.98 mmHg
Du.Env 503 ms
v 20.3 em
FC 119 BPMWY

LVOT TVI

Lancellotti P et al. Eur J Echocardiogr 2010; 11: 223-44
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Tribouilloy CM et al. 3 Am Coll Cardiol 1998; 32: 1032-9
Pouleur AC et al. Am J Cardiol 2008; 102: 475-480




MIELOUGIRISA

| DN O) +

L ‘ -1y
ML
|... . ¥

EROA =2mrixVal/Vmax 230 mm?
VR = EROA x TVI 2 60 ml/b




European Association of Echocardiography
recommendations for the assessment of valvular
regurgitation. Part 1: aortic and pulmonary
regurgitation (native valve disease)

When feasible, the PISA method is highly recommended
to quantify the severity of AR. It can be used in both

central and eccentric jets. In eccentric AR jets, we rec-

ommend to use the parasternal long-axis view to evaluate

2

the flow convergence zone. An EROA >30 mm® or an R

Vol >60 mL indicates severe AR.

Lancellotti P et al. Eur J Echocardiogr 2010; 11: 223-44



Vet d o PISA

® Stima quantitativa (validazione con RM)
® Significato prognostico

® Utilizzabile nel jet eccentricl

® Non influenzato dalla frequenza cardiaca

® Scarsa influenza dei fattori emodinamici
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Limiti

® Fattibilita subottimale

® Variabilita interosservatore

® Errore elevato al quadrato

® Jet multipli

® Jet marcatamente eccentrici

® Orifizio rigurgitante non circolare

® Estese calcificazioni valvolari
® Aneurisma della radice aortica (angolo ottuso)




Gravitardeldgurgito

Parametri Grado di Insufficienza
Lieve Moderato Severo
Diametri e volumi del VS * Normali Normali o ||eve-men’re Aumentati
aumentati
Morfologia valvolare ** Normale/alterata Normale/alterata Alterata
Ampiezza della VC (mm) < 3.0 3+6 > 6
Ampiezza Jet / Diametro TEVS < 95 0564 > 65

Inversione del flusso in Ao
discendente prossimale

Breve (solo in
protodiastole) o assente

Intermedia o
olodiastolica con v.
telediastolica < 20 cm/

Olodiastolica con v.
telediastolica > 20 cm/

coc sec
Intensita del segnale Incompleta o debole Densa Densa
PHT (msec) > 500 500 = 200 < 200

Area Jet/Area TEVS (%) <5 5+59 = 60
VR (ml/b) < 30 30+44 45+59 > 60

FR (%) < 30 30+40 40+49 > 50

EROA (mm?) <10 10+19 20+29 > 30

Linee guida

SIEC, 2011




Elow/Ghart

Color doppler

Vena contracta <3 mm 4 l > Vena contracta > 6 mm
Ampiezza jet/diametro TEVS < 25% Vena contracta: 3 -6 mm Ampiezza jet/diametro TEVS 2 65%
Ampiezza jet/diametro TEVS: 25 - 64%

Parametri suddetti
non valutabili o discordanti | Dim. VS

!

Inversione del flusso in aorta
discendente prossimale

Inversione olodiastolica con vel.
telediastolica > 20 cm/sec

Inversione olodiastolica con
vel. telediastolica < 20 cm/sec,
non olodiastolica o non valutabile

Valutazione quantitativa
(VR, FR, EROA)

Fattibile 4= \ Non fattibile

Rivalutazione
multiparametrica
(+ PHT, dim. VS)
Eventuale RM

Ao lieve IA0O moderata
IAO severa

Linee guida SIEC, 2011 (mod)



Always measure the blood pressure at the
time of the echocardiogram and, if possibile,
throughout the examination. Post and update
blood pressure with patient data so that it is
accessible to the reader who is interpreting
the digital loop or video clip.

Schiller NB. Am Heart J 2002; 144: 5-7



http://nl.sitestat.com/elsevier/elsevier-com/s?ScienceDirect&ns_type=clickout&ns_url=http://www.sciencedirect.com/science/journal/00028703
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Gravita del rigurgito
® Funzione ventricolare sinistra

Timing chirurgico
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SUBOrouns ofinatie

Event rates Linearized yearly pvs

5y 10y rate (%l/y) expected
EF <55 % 209 47 13 5.8 0.03
EF255% 10 £4 17 5 2.0 0.81

Independent predictor of survival

Excess mortality rate compared with expected rate was
observed with EF <50 % (at 10 years, 74 10 %, p <0.001)
and with EF of 50 to 55 % (at 10 years, 35 12 %, p = 0.039)

Dujardin KS et al.: Circulation 1999; 99: 1851-7 .)
»
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Variable Value Likelihood of death, symptoms,
or LV dysfunction

LV end-systolic dimension >50 mm 19 % per year
40-49 mm 6 % per year
<40 mm 0 % per year

LV end-diastolic dimension 270 mm 10 % per year
<70 mm 2 % per year

Bonow RO et al. Circulation 1991; 84: 1625-1635 .)
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20 LVS/BSA < 25 mm/m?

LVS/BSA 2 25 mm/m?

0 1 2 3 4 5 §) ! 8 9 10
Years

Dujardin KS et al.: Circulation 1999; 99: 1851-7 .)
»




VASVSTndicizzalo

100+

QASE-severe AR TR e
90‘ 87i8 tz:;JvA:i Ad4C 4o{i;mm2|
80-
2
g " 65:10 ESVI
T 60- >45 ml/m?2
o <45 ml/m2
501
o 40
Q 40+10
B 301
S 20- 35413 Cardiac events:
104 0<0.001 - cardiac death
0+

T T T T T - congestive heart failure
01 2 3 45 6 7 8 910

Years - new atrial fibrillation

@

Detaint D et al. J Am Coll Cardiol Img. 2008; 1: 1-11 (mod.) ( )



http://www.sciencedirect.com/science/journal/1936878X/1/1
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LYESY MOD A4C 111 ml

. EQ
1 L¥Ls A4C 9.2 cm
LVAs A4C 35.4 cm2

115 ml
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VTSVS =57 ml/m?

VTDVS > 45 ml/m?: indicazione chirurgica

Detaint D et al. J Am Coll Cardiol Img. 2008; 1: 1-11
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EUNZIGNESISIoIGCaione

Velocita sistolica annulus laterale
< 6.25 cm/sec
Predittivo di chirurgia entro 1 anno

(sens: 97 %, spec:. 83 )

I W (PR Y ) i} Paraskevaidis IA et al. AJC 2007; 100: 1677-82



http://www.ajconline.org/current

Stramiongitudinal es s

Strain sistolico longitudinale globale significativamente
inferiore nei pazienti con |IAo severa e normale FE (- 17.5
+3.1%vs -22.1+1.8% p <0.01)

Smedsrud MK et al. J Am Soc Echocardiogr 2011; 24: 1253-9

Table 3. Association Between Echocardiography and Outcome

- L ] - L]
Outcome During Conservative Management (n = 33) Outcome After Surgery (n = 29) : ; r al n p r e d I tt I V O d I

Stable Progression Impaired
Baseline Measurement (n = 25) (n = 8) OR (95% Cl) p Value n=11) OR (95% CI) p Value

progressione della

LVEF (%) 587 *+54 576+ 3.6 1.3(06-3.0) 539*98 452 *+118 2.3(1.1-6.1)
LVEDVI (ml/m?) 589+ 164 64.9 + 21.1 1.4(0.6-3.5) 92.2+248 119.7 =334 3.0(1.2-10.7)

LVESVI (ml/m?) 242+ 7.1 278+102  1.6(0.7-4.0) 43.6 =188 67.5*277  32(1.3-105) m aI att I a (S I n to m I
]

Speckle tracking
£4y5 (%) —19.0*+26 —163*+33 3.2(1.2-13.8) . —156 %23 —11.5+43 3.7(14-144)

sl;z:ys/(s D) —119+017  —1.04*014  33(1.2-134) ) ~101+017 —088+019  2.6(1.0-9.0) i n C rem en to d el VO I u m e VS >

SRyia (s 1) 1.60 = 0.30 1.20 £ 034 4.6 (1.6-18.8) 133 £0.36 0.98 £ 0.21 4.0(1.4-16.3)

Tislf;i,D(i::wl)er 12*18 107 £ 2.1 1.4(0.6-3.3) 11224 89+25 2.8(1.2-8.0) 15 %’ r i d u Zi O n e d eI I a fraZi O n e

s’ (cm/s) 6.0+ 1.1 55+ 0.6 1.9(0.8-5.4) 58 +0.8 49+12 2.9(1.2-9.4)

e’ (cm/s) HS) &8 2] —-59*+18 1.4(0.6-3.4) 0.46 —6.2*x24 —50=*20 1.8(0.8-4.9) ’ - -
d’ eiezione > 10 %)

Data are expressed as mean =+ SD.
Cl = confidence interval; OR = odds ratio associated with 1 SD of worsening in predictive measure; other abbreviations as in Table 2.

Olsen NT et al. J Am Coll Cardiol Img 2011, 4: 223-30


http://www.sciencedirect.com/science/journal/1936878X/1/1
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- Guidelines on the management of valvular heart -

- disease (version 2012) -

No Yes

v

I AR severe I
|

v v

S

V

v - v

No Yes

v

| LVEF <50% or LVEDD >70 mm or |

LVESD >50 mm (or >25 mm/m? BSA)

o

No

\
Follow-up | €——— Surgery®
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Echocardiography in aortic diseases:
EAE recommendations for clinical practice

Arturo Evangelista'*, Frank A. Flachskampf?, Raimund Erbel3,

Francesco Antonini-Canterin4, Charalambos Vlachopoulos®, Guido Rocchi?®,
Rosa Sicari’, Petros Nihoyannopoulos?®, and Jose Zamorano? on behalf of the
European Association of Echocardiography

Recommendation
TTE permits adequate assessment of several aortic segments, par-
ticularly the aortic root and proximal ascending aorta. All scanning

planes should be used to obtain information on most aortic seg-

ments. However, if inconclusive information or abnormalities are
present, another imaging modality is required to either complete
or add diagnostic information.

B .- EvangelistaAetal.: Eur J Echocardiogr 2010; 11: 645-658 ()
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® Ecocardiografia transtoracica bidimensionale

® Misurazione in telediastole utilizzando la sezione che
consente di visualizzare la dimensione massima del
segmento in esame

® Utilizzazione di sezioni ecocardiografiche non convenzionali
(parasternale sinistra alta, parasternali destre)

® Asse perpendicolare all’ asse lungo del vaso

® Puo essere utilizzata sia la misurazione “leading edge to
leading edge” che quella “inner edge to inner edge”
(specificare)

® Indicizzazione delle dimensioni aortiche (SC, altezza) .)
»



AR\

Classe |

La RM o laTC sono indicate quando non € possibile ottenere
con l’ecocardiografia un’adeguata valutazione della radice
aortica e dell’aorta ascendente (livello di evidenza C)

Classe lla

La RM o la TC sono consigliate, per una piu completa
valutazione, nei pazienti con dilatazione della radice aortica
e/o dell’aorta ascendente ed indicazione o possibile
indicazione alla chirurgia dell’aorta (livello di evidenza B)

Linee guida SIEC 2009, 2011




Guidelines on the management of valvular heart

disease (version 2012)

Table 8 Indications for surgery in (A) severe aortic regurgitation and (B) aortic root disease (whatever the severity of
aortic regurgitation)

A. Indications for surgery in severe aortic regurgitation

Surgery is indicated in symptomatic patients. |
Surgery is indicated in asymptomatic patients with resting LVEF <50%. |
Surgery is indicated in patients undergoing CABG or surgery of ascending aorta, or on another valve. |

Surgery should be considered in asymptomatic patients with resting EF >50% with severe LV dilatation: T
LVEDD >70 mm, or LVESD >50 mm or LYESD >25 mm/m? BSA.4 4

B. Indications for surgery in aortic root disease (whatever the severity of AR)

Surgery is indicated in patients who have aortic root disease with maximal ascending aortic diameter® 250 mm
for patients with Marfan syndrome.

Family history of aortic dissection and/or aortic size increase >2 mm/year (on repeated measurements using the same imaging technique, measured at the same aorta level with
side-by-side comparison and confirmed by another technique), severe AR or mitral regurgitation, desire of pregnancy.

&Coarctation of the aorta, systemic hypertension, family history of dissection or increase in aortic diameter >2 mm/year (on repeated measurements using the same imaging
technigue, measured at the same aorta level with side-by-side comparison and confirmed by another technique).




Guidelines on the management of valvular heart

disease (version 2012)

Table 8 Indications for surgery in (A) severe aortic regurgitation and (B) aortic root disease (whatever the severity of
aortic regurgitation)

A. Indications for surgery in severe aortic regurgitation

Surgery is indicated in symptomatic patients. |
Surgery is indicated in asymptomatic patients with resting LVEF <50%. |
Surgery is indicated in patients undergoing CABG or surgery of ascending aorta, or on another valve. |

Surgery should be considered in asymptomatic patients with resting EF >50% with severe LV dilatation:
LVEDD >70 mm, or LVESD >50 mm or LYESD >25 mm/m? BSA.4

B. Indications for surgery in aortic root disease (whatever the severity of AR)

Surgery is indicated in patients who have aortic root disease with maximal ascending aortic diameter® 250 mm
for patients with Marfan syndrome.

Surgery should be considered in patients who have aortic root disease with maximal ascending aortic diameter:
>45 mm for patients with Marfan syndrome with risk factors’
250 mm for patients with bicuspid valve with risk factorsé
=55 mm for other patients
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294 pazienti asintomatici; FEVS > 55 %

A
1.00 . .
DVS, sintomi, morte

_ 0.75

g Endpoint OR (95% CI) p Value

B BNP =130 pg/ml 6.9 (2.52-17.57) 0.0001

:Z ESD/BSA =24 mm/m? 3.4 (1.88-11.9) 0.01

& o BNP 2130 paiml . EROA =50 mm? 4.3 (2.4-12.4) 0.001
n= 160 s EDD =35 mm/m? 2.1 (0.88-13.7) 0.09
og-rank 11.7 [HR : 6.7 CI 95 % (2.3-15.6)], p<0.0001

0.00
0 20 40 60

Months of follow-up

Pizarro R et al. 3 Am Coll Cardiol 2011; 58: 1705-14
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Eta dei pazienti

Dujardin et al. (1999)

Corti et al. (2001)
Chukwuemeka et al. (2006)
Detaint et al. (2008)
Kamath et al. (2009)*

Turk et al. (2010)

Olsen et al. (2011)

*FEVS £35 %

n.pz

246
125
72
K
166*
123
64

Eta

56 £19
44 13
59 £12
58 + 18
65 £ 16*
6017/
57 +13

()

> -
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Survival curves in patients with EF <35%
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Survival curves in patients with EF <20%
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