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A long time ago in a galaxy far,
far away....












MUST HAVE BEEN...

--.A VALVVULAR HEART DISEASE PATIENT



@ ESC European Heart Journal (2025) 00, 1-102 ESC GUIDELINES

European Society https://doi.org/10.1093/eurheartj/ehaf194
of Cardiology

2025 ESC/EACTS Guidelines for the
management of valvular heart disease

Developed by the task force for the management of valvular heart
disease of the European Society of Cardiology (ESC) and the
European Association for Cardio-Thoracic Surgery (EACTYS)
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. Non}-invagive evaluation using THE FORCE

Mitral

THE FORCE

THREE-DIMENSIONAL (3D) ECHOCARDIOGRAPHY
CARDIAC COMPUTED TOMOGRAPHY (CcCT)
CARDIAC MAGNETIC RESONANCE (CMR)

BIOMARKERS PLAY A MORE CENTRAL ROLE
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MVI: TTE Diagrams of each section of the mitral valve: (A) PTLAX;
(B) PTSAX; (C) AP 4CV; (D) AP 2CV
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MVI: TTE echograms of each section of the mitral valve: (A) PTLAX; (B) PTSAX; (C) AP 4CV; (D) AP 2CV
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!!! Prezenta unui jet diastolic turbulent prin orificiul mitral la interogarea Doppler
color, trebuie sa ridice suspiciunea de SM.




ETIOLOGIA SM

« REUMATISMALA (cea mai frecventi cauzi)

« DEGENERATIVA (se asociaza cu FRCV)

—

« CONGENITALA (valva mitral in parasuti, arcada mitrala)

~\

J

« IRADIEREA MEDIASTINALA, BOLI INFILTRATIVE, |

SINDROMUL CARCINOID, DROGURI (cauze ft rare)

J

« FUNCTIONALA (mixom atrial sting, tromb atrial sting)

\

P=SM PRIMARA (modificiri morfologice ale aparatului mitral)
S=SM SECUNDARA/F UNCT. TONALA (morfologia ap. mitral este intactd)

cele mai
intalnite



e Epidemiology: the incidence of the degenerative aetiology has
increased in industrialized countries while, unfortunately, rheu-
matic heart disease is still too frequently observed in many parts

of the world.' 3
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Coffey, S., Cairns, B. J., & lung, B. (2015). The modern epidemiology of heart valve disease. Heart, 102(1), 75-85.

Incidence

Degeneratlve valve dis

European Society
of Cardiology



1. ingrogarea
marginilor
cuspelor (=5
mm) - prima
modificare

2. Fuziunea comisurilor-
PATOGNOMONICA

TR T Hypuigaerponil 3. Scurtarea si fuziunea cordajelor - contribuie intr-o
3 ‘ proportie mai redusa la SM (are un rol mult mai
important in generarea RM)

Y
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4.Doming diastolic al CMA in PLAX - cel mai
specific semn ecografic pentru SMR

S. Aspectul de ,,gura de pc%




6. Apectul de ,,crosa de
hochei” al CMA (creat de
ingrosarea marginii cuspelor
+ doming-ul diastolic al
CMA)




SM CONGENITALA

VM IN PARASUTA

atasarea cordajelor la nivelul unui singur MP, localizat central

Cordajele sunt tipic scurte si ingrosate, rezultand restrictia cuspelor si grade variate de stenoza.

https://www.researchgate.net/figure/Parachute-mitral-valve-a-Illustration-of-a-parachute-mitral-valve-The-chordae-tendinae fig3 335256443
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SCORURI DE MORFOLOGIE (evalueazé morfologia ap. mitral, cand se ia in calcul comisurotomia mitrala percutanﬁ)

Cormier score

Echocardiographic group Mitral valve anatomy

Group 1 Pliable non-calcified anterior mitral leaflet and mild subvalvular disease (thin chordae = 10 mm long)

Group 2 Pliable non-calcified anterior mitral leaflet and severe subvalvular disease (thickened chordae < 10
mm long)

Group 3 Calcification of mitral valve of any extent, whatever the state of subvalvular apparatus

Wilkin's score

Grade

Mobility

Thickening

Calcification

Subvalvular thickening

Highly mobile valve. Only
leaflet tips have restricted
motion

Leaflet thickness normal or

thickening in the range of 4-5 mm

A single area of increased
echo brightness

Minimal thickening just below
the leaflets

Leaflet mid and basal
segments have normal
mobility

Mid segments of the leaflet are
normal but there is considerable

thickening of the edges (5-8 mm)

Scattered areas of
brightness confined to
leaflet's edges

Thickening of chordae extendir
to one of the chordae length

Valve continues to move
forward in diastole mainly
from the basal segments

Thickening of the leaflets on all
segments (edges, mid and basal
segments) between 5-8 mm

Calcifications extending
to the mid segment of the
leaflets

Thickening extending to distal
third of the chordae

No or minimal forward
movement of the leaflets in
diastole

Considerable thickening of all
leaflets (> 8-10 mm)

Extensive calcification
extended to all segments
of the leaflets

Extensive thickening and
shortening of all chordae
structures extending down to
the papillarv muscles

—>» <8

Correlates with good results

Wilkin's score ——» >8but< 12 ———>»

after PMC

selected cases

Does not preclude PMC in

Is associated with poor results

—» > 12

after PMC



ALGORITM DE EVALUARE A SM

ETIOLOGIE

Morfologia  PLAX, PSA)& ( Gemali/
VM TIC10C reumatismala/non-
reumatismali)
Evaluarea 1 ARIA (olani . PHT
severititii ——> . (planimetric, PHT)
SM - s P
Ny &2
Dopplgr continuu
(44C, A2C)
*PISA, ec. de continuitate (ft.rar utilizate)
Leziuni valvulare Evaluarea
asociate consecintelor SM
Evaluarea severitatii /\
leziunilor valvulare
asociate AS, US Semne
* VolumAS indirecte de

*  Contrast spontan AS, US
* Tromb AS, US }ETE HTAP



CUANTIFICAREA ARIElI VM

A. Planimetria VM

aria anatomica - masuratoarea de referinta pentru evaluarea SM (este independentd de hemodinamica + statusul AS si VS)

PSAX la nivelul VM (cu ZOOM): se traseaza cel mai ingust orificiu, la interfata alb-negru, in mezodiastold (deschiderea

maxima a VM)

Dificil de realizat: la pacientii obezi, VM + ap. subvalvular intens calcificate (reverberatii-subestimeaza SM reala)
Planul de sectiune este perpendicular prin varful cuspelor mitrale!!!

VG | 0G

v v v

O supraestimare

(A) (B) (C)




Se recomanda
efectuarea mai
multor planimetrii,

cu media acestora!




PRESSURE HALF TIME

PHT=intervalul de timp (msec) necesar reducerii la jumatate a gradientului transmitral initial

AVM planimetrie = AVM functionala

Este validata doar pentru SM pe valva nativa. Nu este valida in primele 24-72 h post CMP.

TEHNICA MASURARE: A4C, pe anvelopa doppler de SM se misoara PHT-ul folosind panta de decelerare a undei E
dominanta (in caz de panta bifazica se va utiliza cea mai lentd).

! Fia: se evita ciclurile cardiace scurte si se realizeaza masuratori multiple (cel putin 5 cicluri cardiace consecutive) cu

media acestora.

MVPHT =275ms
MVA by PHT =08 cm”

Formula lui Hatle: AVM (cm2)=220/PHT

Esantionul Doppler este
plasat la nivelul celei
mai mici deschideri a

VM.

"1 (PHT-ul are o corelatie inversa cu AVM)




1 MV PHT 261 ms 4 .:"," ‘ 1 MV PHT 221 ms
MVA By PHT 0.8 cm2 =\ MYA By PHT 1.0m?2
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(l_:_]) SURSE DE EROARE

presiunii in AS: Compliantd redusa a
-DSA VS:

-compliantd redusd a AS| _{HV'S

RA severa determina
cresterea mai rapida a
_ischemie presiunii VS in diaStOIé

PHT >220 msec=3»SM este cel mai probabil severa
PHT < 220 msec + dubii referitoare la severitatea SM =3 metode complementare



GRADIENTUL TRANSMITRAL

Trans-mitral diastolic PG image acquisition

Box 7.3.3 Trans-mitral diastolic PG image acquisition

Lo| Apical ACV (2CV and 3CV are also useful the goal is to
allow optimal alignment with the flow)

2. Colour Doppler-guided detection of diastolic jet direction,

—optimal alignment of the CW Doppler is needed. Angle (6)
between the direction of the flow and CW Doppler line
< 20° to avoid underestimation of PG (Fig. 7.3.12A)
3LCW (preferably) or PW Doppler (PW, including HPRF to
prevent signal aliasing) can be used by taking care of an
adequate position the sample volume at the level of the

minimal valve opening plane (into the stenotic orifice) MV Vmax = 1.9 m/s
Peak PG = mmHg
4. Careful tracing of the outer edge of the MG = 863 mmHg
signal is done, avoiding the fine linear HR =61 bpm

—echoes at the peak of the curve—due to the

transit time effect

¢ Repeated measurements (three in SR or five
if AF)




Fixed MV area

—>

Increased
transvalvular flow
(i.e. MR, anaemia, etc.)

v

Increased heart rate
(i.e. rapid AF, sinus
tachycardia)

Increase in trans-mitral
diastolic PG

)

Increased LA
compliance (ie. LA
dilatation)

v

Decreased LV
compliance (i.e. stiff
LV) or increase in LV
EDP (i.e. severe AR)

Decrease in trans-mitral
diastolic PG

)

Daca exista o RA cu jet spre VMA, se va

realiza diferenta intre SM si RA

Intotdeauna se va preciza FC in
raportul eco

Reevaluare eco dupa optimizarea
FC

FC optim<80/min




C Q@Tﬁ]ﬂ
Y

Recommendations for classification of MS according to current guidelines|

(report heart rate at the time of examination)
Mild Moderate Severe
Direct findings
Valve area >15cm? 15-1.0cm? <10cm?
Supportive findings
Mean pressure gradient* <5 mmHg 5-10 mmHg > 10 mmHg
Pulmonary artery pressure <30 mmHg 30-50 mmHg > 50 mmHg
*in patients in sinus rhythm and heart rate < 80 bpm
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MITRAL REGURGITATION

v
CARPENTIER's Classification
(according to leaflet motion
. Y
Congenital [«— SMR
| Degenerative |<— ,L ] &
Rheumatic [«— Ischaemic SMR Non-ischaemic SMR
Toxic |«
Post endocarditis <
. | I
TYPEI TYPEII TYPE Il

(normal leaflet motion)

(excessive leaflet motion)

(restrictive leaflet motion)

!

v

1

In SMR, usually
annulus
dilatation is one
of other many
mechanisms
leading to SMR

In PMR, i.e.

leaflet perforation
post endocarditis,
MV cleft

In SMR, i.e. In PMR
papillary
muscle Billowing
elongation

Prolapse
after MI roap

"

Type llla, | | Type llib,
PMR SMR

Toxic,
Rheumatic




miscare restrictiva a cuspelor

miscare normala a cuspelor |
A / B C D

Type |

Type ll

Type lllIb

Carpentier’s classification
miscare excesiva a cuspelor



Normal mitral valve Degenerative MR Degenerative MR Functional MR
caused by mitral caused by flail leaflet
valve prolapse

Tipul IT de RM poate fi subdivizat in functie de severitatea miscarii excesive a CM (evaluare in PLAX) in:

BILLOWING VM | Miscare excesiva a cuspelor, dar linia de coaptare si
varful cuspelor raman sub planul IM.

PROLAPS VM Miscare excesiva a cuspel, dar varful cuspei depaseste
planul IM, in cavitatea AS si este orientat spre VS.

FLAIL VM Miscare excesiva a cuspel, dar varful cuspei depaseste
planul IM, 1n cavitatea AS si este orientat spre cavit
AS.




LA

S v

NORMAL

Tip pointing
towards left
ventricle

BILLOWING PROLAPSE

(tip >2mm behind line of
annulus)

Tip pointing
towards left
atrium




18/08/2012 10:12:01

4-chamber view at 0°

.




ETIOLOGIE PRIVESTE PLAX, A4C, A2C, PSAX la niv. VM si a m. pilieri
CLASIFICAREA CARPENTIER VALVA!
» Deficit de coaptare a cuspelor
* Ruptura de cordaje
* Perforare de cuspe

l

prolaps/flail VMA Doppler color
(jet RM spre perete liber AS)

= jet sistolic turbulent in cavitatea AS, ce porneste de la
planul de coaptare a cuspelor

* Diagnostic RM
» Severitate RM (VC, parametri derivati din PISA)

laps/flail VMP
prolaps/ilai *  Mecanismul RM

(jet RM spre rad. Ao/SIA)

RM ischemica

(jet orientat spre valva afectata) Doppler continuu

- VC
* Parametri derivati din metoda PISA

|

Consecintele RM









Dopplerul color

I Atentie la: TA, ritmul pacientului, tratamentul cu vasodilatatoare

Vv
APICAL 4CV APICAL 4CV

Coanda
efféct \

Larqe
:' Eccentric Jet




VENA CONTRACTA

APICAL 4CV

Flow
Convergence

! Sectiuni recomandate:

Limitations

¢ Not valid for multiple jets

¢ Small values; small measurement errors leads to large % error
¢ Intermediate values need confirmation

¢ Affected by systolic changes in regurgitant flow

Interpretation

¢ Mild MRVC<3 mm
¢ Severe MRVC>7 mm



v

APICAL 4CV

PISA

» Se bazeaza pe studiul zonei de convergenta (caracterizata
de velocitati uniforme)
» Se calculeaza urmatorii parametri: FR, AOR, VR

» In caz de RM organica, AOR>40 mm2 si1 VR>60 ml,

definesc o RM severa
» Nu este valida pentru: jeturi multiple, jeturi excentrice,

orificiu de regurgitare elipsoid

A S
Orrifice

Va




Complementary findings

PW mitral inflow CW R] profile Pulmonary vein (PV) flow
Recordings Recordings Recordings
¢ Apical 4CV ¢ Apical 4CV ¢ Apical 4CV

¢ Sample volume of PW-Doppler
places at mitral leaflet tips

Usefulness/Advantages
¢ Simple, easily available

¢ Dominant A-wave almost
excludes severe MR

Usefulness/Advantages
¢ Simple, easily available

Limitations
¢ Affected by LA pressure, atrial
fibrillation

Limitations
¢ Qualitative
¢ Complete signal difficult to

obtain in eccentric jet

+ Sample volume of PW places into
(1 cm) the PV (often right upper
PV)

¢ Identify the PV orifice on the back
flow of the LA

¢ Interrogate the different PVs
when possible

¢ More applicable in patients older
than 50 years old or in conditions
of impaired myocardial
relaxation.

¢ Peak velocity: four and six m/s

¢ Cutoff sign: A LA pressure/severe
MR

Usefulness/Advantages
¢ Simple

¢ Systolic flow reversal is specific
for severe MR

Limitations

¢ Affected by LA pressure, atrial
fibrillation

¢ Notaccurate if MR jet directed

into sampled vein



PW Mitral Inflow (a) CW MRR]J (b) PW LVOT (c)
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CONSECINTELE RM

LV diameter -




Integrating indices of MR severity

Mild Moderate Severe
Qualitative structural and
Doppler parameters
Valve morphology (2D/3D) Normal or abnormal Normal or abnormal Flail/Ruptured papillary muscle
Colour-low MR jet Small, central jets Intermediate Very large central jet or eccentric jet adhering,
swirling and reaching the posterior LA wall
Jet density (CW) Faint/Parabolic Dense/Parabolic Dense/Triangular
Flow convergence zone No or small Intermediate Large
Semi-quantitative parameters
Vena contracta width, mm (colour flow) <3 Intermediate 27 (28 for biplane)

Pulmonary vein flow

Systolic dominance

Systolic blunting

Systolic flow reversal

Mitral inflow A wave dominant Variable E wave dominant (> 1.5 m/s)
TVImit/TVI Ao <1 Intermediate 214
Mild Moderate Severe
Quantitative parameters
EROA, cm? <20 20-29 and 30-39 240
Regurgitant volume, ml <30 30-44 and 45-59 260
Regurgitant fraction, % <30 Intermediate =50

+ LV and LA sizes + sPAP
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