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El ecocardiograma como protagonista:

Seleccion de candidatos a Guia intra-procedimiento

Diagnostico preciso de IM intervencionismo Resultado final

What is the Severity of
MR?
Are multiple parameters internally

What is the Mechanism
of MR?
Leaflet Motion (Carpentier

Classification) Beware g‘f)zzi::ﬁ:)ts pitfalls!
Leaflet Morphology Further testing needed?

What are the
consequences of MR on
the LV, LA, and
pulmonary circulation?

Normal LV and LA volumes and RV
systolic pressure are not consistent
with severe MR
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iy e I MR Symptoms or Signs
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Encare ecocardiografico ene o
Clinical
g cardiologist
de IM:
[]
. | i
Define  _22%° ; :
p Primary Secondary Mixed
Carpentier Classification/Mechanism
Evaluacion de IM
Va u a C I O n e $ Determine severity:
c © Quantitation: EROA, RVol, RF
. s . = . e Associated findings: LV/LA size, PASP, TR, PV flow reversal
[} Imagin ©
L4 Et I O I Og I a y l I l e Ca n I S l I ' O O Assess expgrtg e Other testing: TEE, CMR, ETT, exercise echo, cath/angio
=
O
° S . d d @ Moderate Severe
everida E
>
Hp4 M 4 : O] MDT: Etiology, severity ¢ Comorbidities
e Repercusion hemodinamica O
< * Imaging expert e LV function  Functional assessment
. o . R . 2 * Valve expert e Associated conditions  Shared decision
° P I f t T e Interventionalist o AF, CAD, |E making
anificar intervencionismo < - Ml surgeon.
Treat i .
* Cardiac anesthesia Surgical Transcatheter
¢ Nurse coordinator GDMT for: Treatment Treatment
and team o HF* * Repair * Edge-to-Edge
o Other specialists e CAD  Replacement clip repair .
as needed o AF « CABG . F)ther repair systems
EP « HTN « AF surgery if/when approved
" T
-N | t ® Lipids, etc. * LAA . Replacer.nent
eurology, etc. management o AF ablation
¢ LAA management
HE t * Symptom status
expel A -
Follow - i X * Physical examination
Up? gll'mcal cardnol;')g!ls?t « Surveillance TTE
. fimary care cliniclan o GDMT for HF, CAD, AF, HTN
2020 Focused Update of the 2017 ACC. Expert Consensus Decision
Pathway on the Management of Mitral Regurgitation. Bonow R. betinae
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I Etiologia de IM

Insuficiencia Mitral Primaria

Anteromedist
Foommissure

Arcerioe beafet

Aribenar i us

* Enfermedad de Barlow avanzada
* Degeneracion fibroelastica
* Prolapso valvular:
* Elongacidon o deformacién de
CT =
* Ruptura de cuerdas
tendinosas

N _a2_ ____ l__AnAn

Chordae
tendinese

Propuesta terapeutica diferente

Lowie M, Functional Mitral Regurgitation. An Interventional Cardiologist’s Perspective

L

Insuficiencia Mitral Funcional

Dilatacion de anillo

|
v v

Dilatacion de VI Dilatacion de Al

Disfuncién/dilatacién VI (cardiopatia isquémica o no isquémica)
Disfuncion auricular izquierda

Dilatacidon anular debido a
* Pérdida de coaptacion de velos secundario:
* Aumento del tamafo del anillo mitral
* Desplazamiento de MP y tethering/tenting de velos
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Insuficiencia Mitral: Clasificacion de Carpentier:
Etiologia y mecanismo

Type | Type Il Type Il
Normal Leaflet Excessive Leaflet Restricted Leaflet
I bkon Molion Notio
Primaria Prolapso de la Valvas elongadas o rotas, a b
valvula mitral prolapso hacia Al Annular |Perforation | Prolapse Flail Thickening/ LV/LA
Dilation Fusion Dilation
Cambios Engrosamiento, calcificacion
degenerativos valvular f / / \ /
Endocarditis Vegetaciones, perforaciones,
infecciosa aneurismas
Inflamatoria Reumatica, colagenopatias,
drogas, radiacion

Congénita Valva hendida, véalvula en
paracaidas

Secundaria Isquémica (post- Disfuncion del musculo papilar
enfermedad por remodelado VI
coronaria)
Miocardiopatia no Dilatacion ventricular con
isquémica traccion de valvas
Dilatacion anular FA, miocardiopatia restrictiva

Del Forno, B., De Bonis, M., Agricola, E. et al. Mitral valve regurgitation: a disease with a wide spectrum of therapeutic
options. Nat Rev Cardiol 17, 807—-827 (2020). https://doi.org/10.1038/s41569-020-0395-7
S
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Evaluacion integrativa
de Severidad de IM

Integra multiples parametros
e Cualitativos
* Semicuantitativos: VC 27 mm

* Cuantitativos: ORE> 0,4 cm2, VR 60 ml,
FR >50%

Tener encuenta condiciones de carga

Contemplar la anatomia valvar,
etiologia y el mecanismo de IM

Correlacion entre severidad y
repercusion HD

* Remodelado de VI con FEVI conservada
es hallazgo espefifico de severidad
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Chronic Mitral Regurgitation by Doppler Echocardiography

y

Yes, mild Does MR meet specific criteria for
K mild or severe MR?
1
Intermediate Values:
smnc Criteria for Mild MR
Small, narrow central jet MR Probably Moderate
*» VCWs03cem 2.3 \k P
* PISA radius absent or £ 0.3 cm at criteria [Tt mmmmmmmmememmmeee e s

Nyquist 30-40 cms
= Mitral A wave dominant inflow

* Soft or incomplete jet by CW Doppler

= Nomal LV and LA size

Yes, severe

1]

A4

Specific Criteria for Severs MR
* Flail leafiet

: Perform quantitative methods whenever possible (—

« VCW 20.7cm

« PISA radius = 1.0 cm at Nyquist 30-
40 crmis

= Central large jet > 50% of LA srea

«  Pulmonary vein systolic flow reversal

+ Enlarged LV with normal function

2-3
critena

24 Critena \L \L l, \l/ 24 Criteria
Definitely mild EROA < 0.2 cm? EROA 0.2-0.29 c¥? EROA 0.30-0.39 cm® EROA 2 0.4 cm* Defini
RVol < 30 ml RVol 30-44 ml RVol 45-59 m! RVol 260 mi Y efinitely severe
RF < 30% RF 30-39% RF 40-49% RF 2 50%

MR Grada MR Grade Il MR Grade /il MR Grade IV
3 specific critena
for severe MR or

elliptical orfice
4 y y 1’
Mild Moderate Severe
MR MR MR
+ Poar TTE quality or low confidence in measured Doppler parameters Indeterminate MR
TEE or CMR for quantitation

-~ Beware of underestimation of MR severity in eccentric, wall impinging jets; quantitation is advised

All values for EROA by PISA assume holosystolic MR; single frame EROA by PISA and VCW overestimate non-holosystolic MR

b | Regurgitant volume for severe MR may be lower in low flow conditions.

Zoghbi et al; Recommendations for Noninvasive Evaluation of Native Valvular Regurgitation
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Terapia borde a borde percutaneo (M-TEER):

indicacion

Symptomatic severe prim

v

Heart Team assessmi

v

Inoperable or high
surgical risk?

High r

§ ¢

SMVR M-TEER

’

Recommendations on indications for intervention in
severe primary mitral regurgitation
TEER may be considered in symptomatic
patients who fulfil the echocardiographic criteria
of eligibility, are judged inoperable or at high sur- I1b B
gical risk by the Heart Team and for whom the

procedure is not considered futile.?*? 392

Recommendatlons on indications for mitral valve inter-

.

©

COAPT criteria
Indication CoR lla LoE B for M-TEER in SMR

"""""""""""" i--avere secondary mitral regurgitation®
Class® Level®
1 is recommended

- Severe SMR

- Optimised HF treatments according
t0 2021 ESC guidelines

- NYHA Class I, Il or ambulatory IV

- LVEF 20-50%

- LVend-systolic diameter </0 mm

- At least one HF hospitalisation within the
previous year or increased NP levels?

- Anatomy judged suitable for M-TEER®

- Haemodynamic instability®
- Stage D HF?

- Moderate or severe RV dysfunction

- Systolic pulmonary pressure >/0 mmHg
- COPD requiring oxygen or steroid

- Hypertrophic, restrictive or infiltrative

cardiomyopathy

re SMR who remain

T (including CRT if | B
ecided by a structured

247,323,336,337

ant coronary artery or other cardiac

At

ment

vho are judged not

¢ the Heart Team on

- Goronary, aortic or tricuspid valve S R
disease requiring surgery MR) shouldbe

mitant coronary artery or other cardiac
ment

rien siiuuta ue wunsiucr <d in selected sympto—
matic patients, not eligible for surgery and fulfill-
ing criteria suggesting an increased chance of

responding to the treatment, 37338356357

2021 ESC/EACTS Guidelines for the
management of valvular heart disease
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Anatomical suitahility for M-TEER

Centre experience
Non-complex Complex Very complex Criteria favouring replacement
Ideal for M-TEER Suitable for M-TEER Challenging for M-TEER M-TEER hard or impossible
- Central pathology - Isolated commissural lesion - Commissural lesion with multiple - Concentric MAC with stenosis
- No calcification (A1/P1 or A3/P3) jets - MVA <3.0 cm?
- MVA >4.0 cm? - Annular calcification without - Annular calcification with leaflet - Relevant mitral valve stenosis
- Posterior leaflet >10 mm leaflet involvement involvement (mean gradient >5 mmHg)
- Tenting height <10 mm - MVA 3.5-4.0 cm? - Fibrotic leaflets - Posterior leaflet <56 mm
- Flail gap <10 mm - Posterior leaflet length 7-10 mm - Wide jet involving the whole - Calcification in the grasping zone
- Flail width <15 mm - Tenting height >10 mm coaptation - Deep regurgitant cleft
- Asymmetric tethering? - MVA 3.0-3.5 cm? - Leaflet perforation
- Coaptation reserve <3 mm? - Posterior leaflet length 5-7 mm - Multiple/wide jets
- Leaflet-to-anulus index <1.2% - Barlow's disease - Rheumatic mitral stenosis
- Flail width >15 mm - Cleft
- Flail gap >10 mm - Failed surgical annuloplasty

- Two jets from leaflet indentations

Eurolntervention 2023;18:957-976
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¢ Que no puede faltar en la evaluacion
de IM candidatos a M-TEER?

* Evaluacion integral de IM
* Etiologia
* Mecanismo
* Severidad y que criterios

* Repercusion de IM:

* Dilatacidon de cavidades, VI-Al
* FEVI
« HTP

 Caracteristicas anatémicas para M-
TEER

AHA/ACC Valve Guidelines

Identify

Define

Assess

Treat

Follow
Up*

Primary care
provider

Clinical
cardiologist

Imaging
expert

Imaging
expert

MDT:

* HF expert

* Imaging expert
 Valve expert

¢ Interventionalist

© Mitral surgeon

¢ Cardiac anesthesia

* Nurse coordinator
and team

o Other specialists
as needed

-EP
- Neurology, etc.

HF expert*
Clinical cardiologist
Primary care clinician

MR Symptoms or Signs

Clinical Context

|

Mixed

Primary Secondary
Carpentier Classification/Mechanism

Determine severity:
¢ Quantitation: EROA, RVol, RF

o Associated findings: LV/LA size, PASP, TR, PV flow reversal
e Other testing: TEE, CMR, ETT, exercise echo, cath/angio

Moderate

o Etiology, severity
® Symptoms
.
.

LV function

Associated conditions
o AF, CAD, IE

Surgical
GDMT for: Treatment
o HF* ® Repair
* CAD * Replacement
* AF * CABG
e HTN ¢ AF surgery
* Lipids, etc. * LAA

management

* Symptom status
* Physical examination
e Surveillance TTE

¢ Comorbidities
 Risk assessment
* Functional assessment
® Shared decision
making

Transcatheter
Treatment
® Edge-to-Edge
clip repair
o Other repair systems
if/when approved

¢ ReplacementT
 AF ablation
* LAA management

e GDMT for HF, CAD, AF, HTN
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Guia del implante: la imagen cardiaca-los ojos del Heart Team
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* Introduccion del catéter guiay
del sistema liberador del clip

 Avance del CDS

* Grasping de los velos
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Avance del CDS y grasping de
los velos

Valoracion del resultado
e Captura de velos
* Movilidad de velos
* Imagen de las piramides
* Longitud de velo retenido,
5mm

Liberacion del dispositivo
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* Necesidad de Clip adicional:

* Gradode M

* Estenosis mitral
* GM>5mmHg
e AVM

 Mejoria hemodinamica

* Dificultad técnica de implantar 2°
3er Clip
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e Estenosis mitral residual

* Regurgitacion residual
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Evaluacion de los resultados: Regurgitacion residual

Table 5 Hemodynamics and TEE parameters useful in determining residual MR severity during MV interventions in the

catheterization laboratory

Parameter

Assessing severity of residual MR

Invasive hemodynamics

General echocardiographic findings

Spontaneous echo contrast in LA
LVEF

Color Doppler

Color Doppler jet (size, number, location, eccentricity)

Flow convergence

Vena contracta width

Vena contracta area (3D planimetry)

Spectral Doppler

Pulmonary vein flow pattern

MR jet profile by CWD (contour, density, peak velocity)

Mitral inflow pattern

Pulsed Doppler of LVOT (deep transgastric view)

Decrease in regurgitant v wave, LA pressure, and pulmonary pressures are
specific signs of reduction in MR severity; Consider effects of general
anesthesia on MR severity

Appearance of spontaneous contrast after MV intervention suggests significant
reduction in MR severity

Decline in LVEF after MV intervention suggests significant MR reduction in the
absence of other causes (ischemia, pacemaker-related, etc.)

Easy to obtain with a comprehensive, systematic approach

- Difficult to assess multiple and eccentric jets

Jet area affected by eccentricity, technical and hemodynamic factors
(especially driving velocity)

Large flow convergence denotes significant residual MR whereas a small or
no flow convergence suggests mild MR

Difficult to use in presence of multiple jets or very eccentric jets, or may be
masked by the device

VCW =0.7 cm specific for severe MR
- Difficult to use in presence of multiple small jets or very eccentric jets for
which orifice shape is not well delineated

Allows better delineation of eccentric orifice shape and possibly the addition
of VCA of multiple jets
- Prone to blooming artifacts

Systolic flow reversal in >1 vein specific for severe MR
Increase in forward systolic velocity after MV intervention helps confirm MR
reduction

- Dense, triangular pattern suggests severe MR
May be hard to line up CWD properly in flail leaflet or very eccentric jet after
intervention

In sinus rhythm, mitral A-wave-dominant flow excludes severe MR
- Decrease in mitral E velocity and VTI suggests reduction in MR severity

Increase in LVOT velocity and VTl after procedure suggests MR reduction

| € Mild Resldual MR

Bas;llr; After
Edge-to-edge Repair

Findings of

T
| Significant reduction
| in color Doppler jet

| in VCA by 30D color

| normalization of
| pulmonary vein flow

| Improvement of

features

Significant reduction

Doppler

Improvement or

WVOTVTEES.12 om

LVOT VT 14 8cm

| forward stroke LVOTSV: 35ml LVOT $V: 56 mi
| volume (Deep trans \ N o . S we
| gastric LVOT VTI), ‘

| New onset

often with decrease
in LVEF

Specific Features

Small vena contracta
width (< 0.3 cm) of
individual MR jets
Small flow convergence
radius (5 0.3 cm)
Central MR jet with
limited penetration into
LA

More tedious to perform
VCA<0.2cm?

Change from S-wave
reversal or blunting to
antegrade flow
Marked reduction in D-
wave velocity

Marked increase in PWD
VTIin LVOT and derived
systemic stroke volume
“paradoxical” decrease in
LVEF by 5-10%

Associated with low flow

Quantitative parameters In general, more difficult to perform; some procedure-specific limitations in | spomaneous_ condnhgns mcmdmg atrial
quantitation | contrast within LA or fibrilkation, and/or severe
EROA by PISA - Not recommended after edge-to-edge repair because assumption of | LA appendage v Sy‘lehC dysfunction
hemispheric proximal flow convergence is violated by the device. * Mean diastolic MV
- PISA often underestimates MR severity in the presence of multiple jets or gmdvﬁﬂl may not be
markedly eccentric jets. markedly elevated (e.g
- Not feasible in PVR of mechanical prosthetic MV or possibly TMVR (flow < 7mmH ) :
masking in LV by TEE) B L == ,AA;,.,A,}LA
Regurgitant volume - Difficult to perform volumetric RVol with pulsed Doppler by TEE Guidelines for the Evaluation of Valvular Regurgitation After Percutaneous Valve Repair or Replacement. Zoghbi,

William A. et al. Journal of the American Society of Echocardiography, Volume 32, Issue 4, 431 - 475
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Mensajes finales: Rol del ecocardiograma en intervencionismo de
Insuficiencia mitral

* Evaluacion ecocardiografica de IM debe ser integral.

* Debe contemplar:
 Etiologia y mecanismo
* Evaluacion integrativa de la severidad
e Repercusion funcional

* Datos anatomicos que aporten a la evaluacion de tratamiento
intervencionista

* La imagen reprensenta los ojos del intervencionismo
* Guia visual del procedimiento

e Evaluar adecuadamente los resultados post M-TEER
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