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Ecocardiografia e Estenose Adrtica

Epidemiologia

® 61% dos casos de troca valvar > 65 anos

® esclerose adrtica:
20% faixa 65-74 anos
80% > 84 anos

® aorta bicuspide:
2% populacao
masculino > femenino (4:1)
coarctacao, disseccao



Ecocardiografia e Estenose Adrtica

Epidemiologia

® estenose aortica:;
1,3% 65-74 anos
4% > 84 anos

e fatores associados:
sexo masculino, Lp(a),altura,
HAS, tabagismo, LDL, DM
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Anatomia Normal

ANATOMY OF A NORMAL AORTIC VALVE
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Ecocardiografia e Estenose Aortica

Etiologia

e Congenita
- Valva Unicuspide
- Valva Bicuspide
- Valva Quadricuspide

o Reumatica

e Degenerativa
- Doenca degenerativa da valva tricuspide
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Valva UnICUSIde
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Valva Quadricuspide
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Etiologia Reumatica
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Etiologia Degenerativa
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Etiologia

e (Causas Raras

- Hipercolesterolemia Tipo |1
- Doenca de Paget (0ssea)

- Insuficiencia Renal

- EXposicao a Radiacao



Fisiopatologia Estenose Adrtica

Manutencao Estresse Parede VE (Laplace)
Resisténcia Sobrecarga Presséo VE HVE
Fluxo Transvalvar | —| Aumento Gd VE-Ao
Estresse Parede VE = Pressao x Raio
2 X espessura VE

' \

Minimizar Minimizar
Estresse Parede VE Trabalho VE




Fisiopatologia Estenose Aortica

CUSTO Manutencao Estresse Parede VE

- Diminuicao Complacéncia VE
- Aumento demanda MVO2

- Diminuigao fluxo coronario

- Disfuncao Sistolica VE



Fisiopatologia Estenose Adrtica

Padrao HVE segundo Sexo

SEXO FEMININO SEXO MASCULINO

- VE pequeno - VE dilatado

- HVE conceéntrica - espessura normal
- VE hiperdinamico - VE hipocinético




Quadro Clinico Estenose Adrtica

Sintomas

- Assintomatico durante anos
- Inicio Sintomas:
- Pior Px sem conduta cirurgica
- Angina
- Sincope / Pre-sincope
- Esforco: hipotensao / bradicardia
- Repouso: arritmia ventricular

- Dispneia por ICC




Quadro Clinico Estenose Adrtica

Exame Clinico

- Impulso apical +++

- Pulso tardus e parvus

- B4

- Click protossistolico (EAo0 cong)

- B2 Unica ou A2 tardia

- B3

- SS holo ejetivo crescendo-decrescendo



Quadro Clinico Estenose Adrtica Severa
Prognaostico

Inicio Sintomas segundo Etiologia

- Bicuspide calcificada: 50-60 a
- Degenerativa : 70-80 a

10S
10S

- Reumatica : 20-50 a

10S



Valvular Aortic Stenosis in Adults

Average Course (Post Mortem Data)
Clinical presentation

100 T —__, Onset severe symptoms |
—\ . — Angina
i \ . — Syncope
o — Failure
~ 60 -
S
= Latent period
> (increasing
N obstruction, Average
20 1 myocardial death age
overload) (male)
0 +4r— T T T 1 T T i
0O 40 50 60 70 80 0 1 2 3 4 5 6
Age (yr) Avg survival (yr)

Ross and Braunwald: Circ, 1968

CP1065819-2



Ecocardiografia e Estenose Aortica Severa
Prognostico EAo Sintomatica

Tratamento Conservador

- Sobrevida em 5 anos : 15 - 50%
- JACC/AHA: sobrevida < 2 a 3 anos
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Prognostico EAo Sintomatica

Tratamento Cirurgico

SURVMAL AFTER AQRTIC VALVE REPLACEMENT

suvival 100
L2




Natural Progression in Asymptomatic
All Degrees Aortic Stenosis (5y. follow-up)

Survival in Asymptomatic AS

1.0 7 Vmax <3.0 m/s

0.8 -
0.6 - 3.0-4.0 m/s

Event-free
survival

0.4 -

0.2 -

0.0
0 12 24 36 48 60

Time from enrollment (months)

Otto CM et al: Circ 95(9):2262, 1997



Natural Progression in Asymptomatic
All Degrees Aortic Stenosis (5y. follow-up)

4 aortic jet velocity by 0.32 +- 0.34 m/s per year
4 mean gradient by 7 +- 7 mmHg per year

¥ aortic valve area by 0.12 +- 0.19 cm? per year

¥ 21+-18% survival in 2 years without valve
replacement with peak velocity >= 4.0 m/s

Otto CM et al: Circ 95(9):2262, 1997



Diagnosis 2002 and Beyond
Aortic Stenosis?

l "« Morphology
2-D Doppler { * Gradients

- Inadequate 8 CO
» Discrepant > A
Low CO

DX

EE/3-D
Dobutamine .~~~ RX
Cardiac cath

11111111111



Exames Complementares Estenose Adrtica

PATIENTS WITH FINDIMGS IN BORTIC STENOSIS

Caoppler
echocardiography
Fartc jet

Phanocardiogram

Dielayed and k-

walume cantid
upstroke

\alacity 2

Imf=] 1

Fressure difference
=P2-Pl ==
Yelodity of flow]*

Late-peaking
crescendo—
decrescenoa
syshalic murmur

Single s=mond
haart sound

Aortic
pressure
Left
vertricular
pressure

CARDIAC CATHETER [ZATION DATA FROM A
PATIEMT WITH SEVERE AORTIC STENOSIS

cale eco
Pressure 200 -
(mmHg)

150 -

100

-,

Time

Aarfic pressure Left verdricular pressure

Peah-to-peak Peak Mean
@ gradient @" InstEntEneous @" gradient
gradient

Gorlin formula

Cardiac WME}EDJ"G pjection periad = Heart rate)
44 3 KMean gadient)

HYh =

The AYA is 0.80cm?; this can be detem ined from the Gorlin
formula w=ing the transaocrtic valume flow rate and mean
pres=ure gradient. 443 is the valve constant.
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Severidade Hemodinamica

CARDIAC CATHETER [ZATION DATA FROM A

PATIENT WITH SEVERE AORTIC STENOSIS

ECO vs CAITE

Pressue 200
(mm Hg)

Gd Mx > Gd Mx
GdMd = GdMd
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Severidade Hemodinamica e Area Valvar

NORMAL DISCRETA MODERADA SEVERA

Vel. Max (m/seq) <25 26-29 3,040 > 4,0
Gd.Max (mmHg) <20 20-40 40-64 > 64
Gd.Médio (mmHg) <20 (<30)® 20-40 (30-50)2 >40 (>50)?
Area (cm?) 2545 >15 1,0-1,5 <1,0
AVA indexada (cm?/m?) > 0,85 0,60-0,85 <0,6
Indice Velocidade > 0,50 0,25-0,50 <0,25

4 ESC Guidelines

JASE Vol 22 Number 1 January 2009



Ecocardiografia e Estenose Adrtica

Calculo da Severidade Hemodinamica
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APX AV
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Calculo da Severidade Hemodinamica

4185951

HCor

Eco adulto

§5-1 + IVT VA 80,3 cm
Vmax VA 449 cm/s

18cm GP max VA 80,7 mmHg
vmeéd VA 325 cm/s

2D GREMed VA 47,5 mmHg

HGer PAVA KIVT) ok a

Gn 50 1,6 3,2

C 50 [ I I

3/2/0

Cor

2,5 MHz

Gn 60

4/5/0

Fltr Alto

CW

1,7 MHz

Gn 57

13,5 cm

Angulo 0° N

Fltr 400HZ / bl

75 mm/s Gd Max = 4 x Vel?

= 80,7 mmHg

TIS 0,5 09:31:45
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Quadro Clinico Estenose Aortica

Diagnostico Diferencial Doppler Continuo

- Miocardiopatia Hipertrofica

- Insuficiéncia Mitral

! HOCM
| €«—56mis
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Célculo da Area Valvar Aodrtica

Cu? = 254 122 85 05
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Célculo da Area Valvar Aodrtica

area

‘:m\ Rt
M
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CONTINUITY EQUATION
R

Simplified approach

Vq
AVA = AMLVOT —v-z-)
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Célculo da Area Valvar Aodrtica

AVA= (d)2 x 0.785 x V1 / V2

Avavar = 222 X 0785 X 0,8/5,4 — 0,56 sz
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Area Valvar Adrtica

Quando Calcular?

- Aspecto 2-D VAo ( Ca++, abertura)
- Baixo Débito Cardiaco (F.E.)
- Baixo Gradiente Pressao
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Area Valvar Adrtica

Fracao Ejecao = 40%

Gd Sist. Max. = 31mmHg
Gd Medio  =20mmHg
V1 vsve = 0,6 m/seg
V2 transvanvar = 2,8 m/ SE(Q
Diametro vsve = 2,2 CM
Area Valvar =


100-0044_MVI.AVI

Dobutamine Echocardiography in Severe Aortic
Stenosis with Low Aortic Pressure Gradient

Low cardiac output Baseline Doppler

Low pressure gradient hemodynamics:
AVA=<=0.75cm2
LVOT:Ao TVI <=0.25

Dobutamine stress
up to 20 ug/kg/min

4 4 Gradient 4 Gradient
@} AVarea 4 AV area




Dobutamine Echocardiography in Severe Aortic
Stenosis with Low Aortic Pressure Gradient

- The most important role of Dobutamine Is to
assess Inotropic reserve: >20% in stroke volume

- Lack of inotropic reserve with dobutamine
portends poor perioperative mortality (50% vs

7%) If aortic valve replacement Is attempted

- If no Inotropic reserve Is demonstrated, aortic

valve replacement is still better than no treatment,
but the mortality rate is very high

Jae K. Oh, MD - Echocardiography Lab. Mayo Clinic, 2007
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e Bi-Dimensional

- Morfologia, Mobilidade, Ca++

- Grau de HVE

- Funcao VE

- Comprometimento outras valvas

® Doppler

- Severidade hemodinamica
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6031650 HCor TIS 0,5 08:58:58
Eco adulto *‘B_Q' : ® - .
S5-1 + Compr  4,29,.m v~
31Hz X Compr 4,
17cm 4

515 £ TN
HGer

Gn 27
C 49

342./0
75 mm/s
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47321220120124 HOSP OSWALDO CRUZ  S$5-1/Adulto

o £akiz - LVPWs 1.22cm "
_—— - LVIDs 3.14 cm
W—?ﬂ% -1VSs 1.62 cm
C 50 - LVPWd 0.798 cm
P Low - LVIDd 5.08 cm T
FiGen - IVSd 0.922 cimi—
.- RVIDd 2,27 M —
LV Mass (Cubed) 153 g =
LV Mass Index(Cubed) 84.1 g/m?™ = = S
FS (MM-Teich) 38.2% -
EF (MM-Cubed) 76.3% -

EF (MM-Teich)
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4185951

Eco adulto

S5-1 + IVT VA
Vmax VA

18cm GP max VA
VYmeéd VA

2D GRMed VA

80,3 cm
449 cm/'s
80,7 mmHg
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47,5 mmHg
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2,5 MHz
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4185951 HCor TIS 1,1 09:33:20

Eco adulto
$5-1 + IVT VSVE 20,4 cm +54 l
Vmax VSVE 104 cm/s
18cm GP max VSVE 4,31 mmHg C
vmeéd VSVE 79,7 cm/s T—
2D GRMed VSVE 2,81 mmHg &
HGer X IDIATRVSVE 1,95 cMa I
Gn 50 DA/ ALIVT) 0,761 cm?2 -o04
C 50 1 | 1 | | | | | | 1 | | | |
3/2/0 | | ‘
| ‘ }‘

!

40
Cor

2,5 MHz
Gn 60
4/5/0
Fltr Alto

f’ '

PW
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Gn 50
11,6 cm
Angulo 0° |
Fltr 200HZ
75 mm/s
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