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Figure 3 Central illustration. Patient-centred evaluation for treatment of valvular heart disease.
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* a diagnostica SAo

* adentifica etiologia SAo
* acuantifica severitatea
 acvalua FEVS

* aevalua consecintele valvulopatie1 (HVS, dilatare de Ao asc, marimea AS,

HTAP)
* adecela alte valvulopatii asociate

TA, FC - in limite normale



INFORMATII CALITATIVE (ETT-PLAX, PSAX) -

* Afectarea valvei Ao de tip scleroza/stenoza Ao este sugerata de : , Ccu

mobilitate redusa (in sistola, cuspele nu sunt paralele cu peretele aortic, iar marginile lor sunt orientate

spre centrul Ao).
* Severitatea implicarii Vao e sustinuta de: si de

anatomia valvulara foarte distorsionata (identificarea cuspelor este imposibila)

Valve anatomy o Parasternal long- and short-axis views
o Zoom mode

o |dentify number of cusps in systole, raphe if present
o Assess cusp mobility and commissural fusion
o Assess valve calcification
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Evaluarea anatomica a valvei aortice (fereastra parasternal stang: PLAX, PSAX la niv. marilor vase):
e Numarul de cuspe

* Mobilitatea cuspelor

e Numarul si aspectul comisurilor

« Ingrosiri+calcificari ale cuspelor (localizare, severitatea calcificarilor)

1!'! Dopplerul color ne permite sa localizam nivelul obstructiei:

1. SUBVALVULARA — FIXA: membrana discretd/banda musculari (hemodinamica este

similara cu obstructia valvulara)
DINAMICA: isi modifica severitatea in timpul ejectiei ventriculare-

obstructia se dezvolta predominant in mezotelesistola, rezultind un peak

tardiv (CMH). Obstructia dinamica variaza si cu conditiile de incarcare.

2. VALVULARA
3. SUPRAVALVULARA: izolati/in cadrul sindromului Williams-Beuren



Valvular aortic
stenosis

Subaortic
membrane

Hypertrophic
cardiomyopathy

https://thoracickey.com/valvular-stenosis-2/

Membrana subaortica trebuie suspectata la adultul tinar la care

anatomia valvulara nu sugereaza stenoza aortica, dar examinarea

" cu Doppler continuu indici un gradient mare transaortic

(anvelopa Doppler de obstructie fixa cu varf protomezosistolic)
Dopplerul color ne permite sa localizim nivelul obstructiei
(velocitati crescute).

!!! Deseori, membrana subaortica este dificil de vizualizat in ETT

(se recomanda ETE)

Prin ETT se deceleazd caracteristici sugestive de CMH
(hipertrofie localizata/generalizati a VS >15 mm, SAM, RM
excentrica).

!!' Anvelopa Doppler continuu de obstructie dinamica: varf

tardiv telesistolic (aspect de pumnal).



In Europa si America de Nord, SAo calcifica reprezinti cea mai frecventa etiologie, iar raportul afectarii valva Ao tricuspa:bicuspa este puternic dependent de

varsta (afectarea valveli tricuspa este mai frecvent intalnita la cei >75 ani, iar afectarea valvei Ao bicupide este mai frecventa in cazul pacientilor <65 ani).

!!I' Stenoza Ao congenitala cauzata de o valva aortica

unicuspa este rara la adulti (ingrosari si calcificari severe),

fiind asociata cu RAo semnificativa. Normal Rheumatic

22\

Aortic stenosis aetiology: morphology of calcific AS, bicuspid valve, and rheumatic AS. (Adapted from C. Otto, Principles of
Echocardiograpy, 2007).



SA CU VALVE CALCIFICE (DEGENERATIVA)

e Calcificarea distrofica a unei valve aortice bicuspida/tricuspida reprezinta cauza
principalda de SA degenerativi in randul populatiei adulte (modificarile
histologice si fiziopatologice sunt similare-proces activ similar cu ATS)

« Ingrosarea fibroasi progresivi si calcificirile distrofice de la nivel valvular induc
cresterea rigiditatii si restrictionarea mobilitatii cuspelor

* Calcificarile sunt localizate tipic in corpul cuspelor aortice, pe fata aortica a
acestora, crutand comisurile si au dimensiuni variabile

« In PSAX la nivelul marilor vase, orificiul sistolic are aspect ,,stelat”

!!! Din punct de vedere al ecocardiografiei, diagnosticul de bicuspidie aortica este un

diagnostic sistolic (in parasternal ax lung, semnul bicuspidiei este doming-ul sistolic

al valvei aortice - bombare convexa a portiunii mijlocii a cuspei in lumenul aortic).

*  Vavele bicuspide tind sa se calcifice mai devreme decéit cele tricuspide. In cazul

unei calcificari extensive, diferentierea dintre cele 2 tipuri de valve este adeseori

dificila.

S TENOZA AORTICA REUMATISMALA

Reala problema de sianétate in tarile in curs de dezvoltare

* Valvulopatie rar izolata (2%), de obicei atingerea reumatismala este
multivalvulara (in special VM); frecvent se asociaza cu RAo
* Caracteristici tipice sunt: ecogenitatea crescuta la nivelul marginilor libere si

fuziunile comisurale
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*  raport barbati/femei=4/1

*  se poate asocia cu anevrism de Ao toracicd+disectie,

coarctatie de aortd, DSV, DSA, duct arterial patent
O O
niciun rafeu
Sievers Type 0 (7%)
o U Valva bicuspida ,,pura” cu 2 cuspe
egale, ce pot fi orientate
Normal Lateral Type 0 lateral/antero-posterior
Sievers Type 1 Sub-types (88%)
1 rafeu
RL Type 1
Sievers Type 2 Sub-types (5%)
2 rafee
LR-RN LR-LN LN-RN Type 2

Reprezentarea schematica a clasificarii Sievers a VAB (in_functie de rafeu)




BICUSPIDIA AORTICA

Fused BAV
(90-95% of BAV)
3 Phenotypes

////
'
//
7\
Diastole Systole £ Diastole Systole 4 Diastole Systole
Right — Left Cusp Fusion Right — Non Cusp Fusion Left — Non Cusp Fusion
(70-80%) (20-30%) (3-6%)

https://www.researchgate.net/figure/Schematic-of-fused-BAV-phenotypes-as-seen-by-parasternal-short-axis-transthoracic_figd 353511455



In PSAX la nivelul marilor vase, diagnosticul de
bicuspidie Ao este SISTOLIC, deoarece in prezenta
rafeului valva apare fals tricuspa (cu exceptia
Situatiei in care rafeul este calcificat si apare

hiperecogen).

"' Geometria si dilatarea rad. aorticexAo

asc. pot reprezenta indicii pentru existenta

unel bicuspidii.

n

Raphe
3 In PLAX cu zoom pe valva aortica, se pot

observa:

elinie de inchidere asimetrica o
mai putin

=) sdoming sistolic specifice
decat cele din
PSAX

PLAX eprolapsul diastolic al unei cuspe

https://www.researchgate.net/figure/A-Basic-morphologies-of-bicuspid-aortic-valve-BAV-Panel-A-shows-a-typical-BAV-in_figl 258767510
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Trei parametri hemodinamici sunt recomandati pentru evaluarea severitatit SAo .
1. Velocitatea maxima a fluxului aortic (Vmax Ao) /"

2. Gradientul transvalvular mediu

3. AVAo prin ec. de continuitate

1. Vmax Ao
AS jet velocity o CW Doppler (dedicated transducer) o Maximum velocity at peak of dense velocity curve.
o Multiple acoustic windows (e.g. apical, suprasternal, Avoid noise and fine linear signals
right parasternal) o VTl traced from outer edge of dense signal
o Decrease gain, increase wall filter, adjust baseline, o Mean gradient calculated from traced velocity curve
curve and scale to optimize signal ¢ Report window where maximum velocity obtained

o Gray scale spectral display with expanded time scale
« Velocity range and baseline adjusted so velocity signal
fits but fills the vertical scale

Este direct proportionala cu severitatea obstacolului !!!




®pax U = 390 cn/sec nax PG = 9% mnlg

Max PG = 61 mmlg U2 max =~ A8N cn/sec
*Mean U =~ 271 cn/sec nean PG = 49 nnlg
U2 mean = 324 ca/sec
U2 UTI =~ 88 cn

+
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VmaxAo se masoara la limita dintre densitatea spectrala si semnalul negru
se traseaza marginea externa a anvelopei DC pentru a obtine Gmediu si VTI (util ptr ec de
continuitate, cu evitarea semnalelor fine liniare)
la pacientul in RS se realizeaza media Vmax a 3 batai, iar in cazul celor cu ritm neregulat, media pe
10 batai (!!! Se vor evita bataile postextrasistolice-se va alege o secventa reprezentativa de batai).
forma anvelopei poate indica severitatea obstructiei:

> 1n obstructia usoara, varful este protosistolic, iar forma anvelopei triunghiulara;

> 1n obstructia severa, varful este mezosistolic, iar anvelopa are forma rotunda



2. Gradientul mediu transvalvular

Cut-off for
Units Formula/method severe Concept Advantages Limitations
Mean gradient'*"* mmHg AP=Y 4*IN 40 Pressure gradient o Mean gradient is o Accurate pressure

calculated from obtained by tracing gradients depend on

velocity using the the velocity curve accurate velocity

Bernouli equation o Units comparable to data
invasive o Flow dependent
measurements

CW:2 MHZI -\t

e A

AS-Jet Mean gradient of

77 mmHg
8.0 ’ u

)
.

Continuous-wave Doppler of severe aortic stenosis jet
showing measurement of maximum velocity and tracing of the
velocity curve to calculate mean pressure gradient.




* O posibila greseala este confundarea semnalului Doppler de SAo cu cel de

RM excentrica/RT. Este utila folosirea Dopplerului color !

* Atentie la coexistenta cu CMH !

Aortic Stenosis Mitral Regurgitation
Early systolic peak Mid to late systolic peak
(Except severe AS — parabolic) Can also be parabolic

Lower velocity than MR Higher velocity than AS
Shorter flow duration than MR Longer flow duration than AS

Begins after the IVCT and ends before Begins immediately at the start of
the IVRT diastole

https://doctorlib.info/cardiology/practical-approach-clinical-echocardiography/5.html
https://ultrasoundregistryreview.com/cardiacTrial2.html



3. AVAo prin ecuatia de continuitate (aria functionala)

AVAOo se calculeazd pe baza ecuatiei de continuitate, care se bazeaza pe principiul conservarii maselor (debitul bataie

ejectat prin TEVS trece complet prin orificiul stenotic, in concluzie debitul bataie la nivelul orificiului valvular=debitul

bataie in TEVS)
SV TEVS=SYV vao

SV TEVS= Aria TEVS X VTI TEVS

Aria TEVS X VTI TEVS=AVAo X VTI Vao
SV vAao= Avaoe X VTI vao

AVAo =Aria Tevs X VTI TEVS

Aria Tevs= T( 12 = T0D/2) VTI Vao

"' Diametrul TEVS se masoara in PLAX (cu zoom), in
mezosistola, la 0.3-1 cm sub planul inelului, inner-to-inner
(de la endocardul septal-cuspa mitrala anterioara).

@




Aortic Stenosis
100 120

|| mild | Moderate | Severe | \
AV Peak Velocity (m/s) 26-29 3.0-4.0 '
AV Mean PG (mmHg) 20-40

Clasificarea hemodinamica a SAo este facila cand parametrii sunt concordanti.

Provocarea apare in cazul masuratorilor discordante.

SAo foarte severa: Vmax>4,5 m/s, AVA<0,75 cm2 si grad mediu>50 mm Hg



Fig. 30.84 Ecocardiografie transtoracica. (A) Examinare 2D (sectiune parasternala ax lung) la pacient cu stenoza aortica pe valve calcifi-
cate. Se vizualizeza ecogenitatea crescuta a valvei datorata calcificarilor. De asemenea se evidentiaza hipertrofia ventriculara stanga. (B) Ex-
aminare Doppler continuu (CW) (sectiune apicala 3 camere) cu masurarea velocitatii maxime transvalvulare, sugestiva pentru stenoza aortica
severa. VA, valva aortica; SIV, septul interventricular; AS, atriul stang; VS, ventriculul stang; VM, valva mitrala; PP, peretele ventricular posterior.




TIPURI — 3TENOcA AORTICA

SAo — CATEGORII AVA APmed FEVS VBI
SAo cu APmed <lcm? | 240 mmH

SAo cu APmed | si FEVS {, (,low-flow low-gradient”) | <1cm? <40 mmHg | <40% | <35 ml/min
SAo cu APmed \, si FEVS n. si flux transvalvular <lcm? <40mmHg | =250% | <35 ml/min
SAo cu APmed { si FEVS n. si flux transvalvular normal | <1cm? | <40 mmHg | 250% | > 35 ml/min

FLUXUL * NORMAL (SVi=35ml/m2

IVENWRAZN RN B © LOW (SVi<3Sml/m2)
AR (FLOW » HIGH (SVi>58ml/m2)

* LOW-GRADIENT (<40 mmHg)

SUSUUOMEY | 1 GH-GRADIENT (>40 mmHg)

MEDIU

REDUCED FEVS
(<50%)
PRESERVED FEVS
(=50%)

4 TIPURI DE STENOZA

AORTICA VALVULARA







‘ \“l =2 Alfred De Musset's

'l:‘.i?hf House — Nodding of head with heartbeat
a

ar flushing with he

Quincke's ——p N
Pulsatile blanching & reddeniwg
of nail when slight pressure

Corrigan's pulse
Large Carotid pulse

is applied K;
Durozier's
Diastolic murmur
o a8 over femoral artery on
HiLL's ’.\ Distal pressure

Systolic BP in Lower Limb
greater than upper limb
by 28mm Hg




PRIMARA/ORGANICA

CONGENITALA:

e Valva Ao bicuspa

* Valva Ao cvadricuspa (rar)
* Valva aortica tricuspa

* Valva aortica unicuspa

e Atrezia unei cuspe Ao

* Prolaps

DOBANDITA:

» Afectarea reumatismala
« EI

» Afectarea degenerativa
* Traumatica

SECUNDARA/FUNCTIONALA
(modificari ale inelului, radacinii Ao si
ale Ao asc)

* Disectia de Ao

e Sdr. Marfan

e Sdr. Ehlers-Danlos

* Spondilita ankilopoietica
* Osteogenesis imperfecta
» Aortite (sifilis)

* Traumatisme

* HTA Aortic regurgitation: causes
CREAM:
Congenital
Rheumatic damage
Endocarditis
Aortic dissection/ Aortic root

dilatation
Marfan



f' ‘\ PRIVESTE PLAX, PSAX la nivelul marilor vase,
VALVA! A3C,ASC

00 !
1/ J L\\ » Morfologie

» Nr cuspe

» Coaptarea cuspelor
» Rupturi de cuspe

» Aspectul comisurilor

l

EVALUARE RAD.AO si AO ASCENDENTA

» Inel aortic

Sinusurile Valsalva m raport A0 asc/AS

>
> JST
» Ao asc
DIMENSIUNI VS
» Diametre, volume, GRP

v

FEVS

v al® hif WS

— caracter ACUT/CRONIC




Type I Enlargement of the aortic root (Ao) with normal
cusps (AV) (dilatation of the aortic root (aortic annulus))

Type lla: Cusp prolapse with eccentric AR jet due to
enormous vegetation (complete eversion of a cusp into the LVOT
in long-axis views)

Type lll: Poor cusps quality or quantity (thickened and
rigid valves with reduced motion)
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» Stabileste diagnosticul de RA (flux diastolic, turbulent, in TEVS) si
evalueaza severitatea RA (diametrul jetului de RA la origine,
diametrul jetului de regurgitare la VC, parametrii cantitativi derivati
prin metoda PISA)

* Se recomanda sectiunile parasternale (rezolutie axiala mai buna)

* Este necesara vizualizarea celor 3 componente: zona de convergenta,

- #» Zona de
vena contracta, jetul de regurgitare in TEVS == 3 convergenta |

¥

* Directia jetului orienteaza catre etiologie (centrale: -etiologie
reumatismala; excentrice: prolaps, perforatie de cuspa, bicuspidie

aortica.




D D D D
VENA CONTRACTA (SEMICANTITATIVA)

* este cea mai ingusta portiune a jetului de regurgitare (se masoara in PLAX,
la nivelul valvei Ao, imediat sub zona de convergenta

Mild ARVC<3mm | yu{ ORILE INTERMEDIARE
Severe ARVC>6mm | NECESITA CONFIRMARE

* Nu este valida pentru jeturile multiple
* In caz de jeturi excentrice, misuritorile se vor face

perpendicular pe directia jetului si nu pe axul lung al

TEVS.

! ZOOM, ingustare sector culoare



PISA » Sectiuni recomandate: A3C, ASC, PLAX

Limitations

¢ PISA shape affected
¢ by the aliasing velocity
¢ in case of non-circular orifice (Fig. 7.5.12)
¢ by systolic changes in regurgitant flow
¢ by adjacent structures (flow constrainment)
¢ PISA radius is more a hemi-ellipse
¢ Errors in PISA measurement are squared
¢ Inter-observer variability
¢ Not valid for multiple jets (Fig. 7.5.13)
¢ Feasibility limited by aortic valve calcifications

i\

¢ Mild AR EROA < 10 mm’ — s e H{&/ﬂ'm‘mzL‘

TVI
Interpretation PEA

|

R Vol 78 ml

¢ Severe AR EROA 2 30 mm?



Refluxul diastolic In aorta descendenta toracica (calitativa)

Un reflux protodiastolic scurt in Ao ascendenta este fiziologic (reculul peretilor elastici ai
Ao)
In sectiunea suprasternali, se plaseaza Dp imediat sub originea arterei subclavii stAngi

Velocitatea TD a refluxului holodiastolic >20 cm/sec sugereaza o RA severa

IVT apjefluxul diastolic din aorta descendenta toracica >15 ¢cm indica o RA severa

\Descending
‘\ Aorta

-
-
.
-

- }W Doppler
\
\

\

]



Dopplerul continuu (calitative+semicantitative)

* A3C, ASC : anvelopa pozitiva, cel mai frecvent holodiastolica, cu velocitate adesea intre 3-
5 m/sec (scala de velocitati va fi setata la 6-7m/sec).

* Se apreciaza intensitatea semnalului (RA severe genereaza un semnal mai intens)

 PHT >500 msec sugereaza o RA usoara (un PHT lung nu exclude o RA severa-adpatarea

VS), 1ar sub 200 msec indica o RA severa (adesea acuta-recent instalatd)

PHT 200 ms

Mild AR Severe AR



REGURGITAREA AORTICA ACUTA
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Integrating indices of AR severity

Qualitative structural and
Doppler parameters

Valve morphology (2D/3D) Normal or abnormal

Normal or abnormal

Abnormal/flail or large
coaptation defect

Jet width (colour flow) Small in central jets

Intermediate

Large (central jets), variable
(eccentric jets)

Jet density (CW) Incomplete/Faint

Dense

Dense

Diastolic flow reversal in descending Early diastolic
aorta (PW)

Intermediate

Holodiastolic (end-diastolic
velocity > 20 cm/s)

Diastolic flow reversal in abdominal Absent
aorta (PW)

Absent

Present

Semi-quantitative parameters

Pressure half-time, ms (CW)

Intermediate

Vena contracta width, mm (colour flow)

Intermediate

Quantitative parameters

EROA, cm?

10-19 and 20-29

Regurgitant volume, ml

30-44 and 45-59
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Darth Vader,
Philanthropist




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34: 3. AVAo prin ecuația de continuitate (aria funcțională)
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45: VENA CONTRACTA (SEMICANTITATIVĂ)
	Slide 46
	Slide 47: Refluxul diastolic în aorta descendentă toracica (calitativă)
	Slide 48: Dopplerul continuu (calitative+semicantitative)
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66

