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Mitral Regurgitation
The 2nd-most frequent VHD in Europe;up to 50% of symptomatic pts not suitable for surgery;Tanscatheter Mitral Valve interventions (TMVI) represent avaluable alternative option;Mulitmodality Imaging has a pivotal role in every phase ofmanagement
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Secondary MR is most commonly causedby LV dysfunction, which in turn causesreduced closing force on the leafletscombined with systolic tethering of the leaf-lets into the LV, either by global LV dilationand dysfunction or by focal wall motionabnormalities with preserved global LVfunction (i.e., inferobasal akinesis ordyskinesis). LV dyssynchrony due tobundle branch block or right ventricular(RV) pacing can also cause secondaryMR. Another cause of sec- ondary MR ispure mitral annular dilation due to left atrialdilation in chronic atrial fibrillation (AF) orrestrictive cardiomyopathy. This is knownas atrial functional MR (6). Finally, it ispossible to have multiple mechanisms ofMR with some features of primary andsome features of secondary MR (mixedMR), especially in elderly patients withfibrocalcific changes in the valve. However,there is usually a dominant mechanismthat becomes the target for treatment. Asubtype of myxomatous mitral valvedisease that is increasingly recognized ismitral annular disjunction,

Pre-procedural Imaging



CHALLENGESLarge spectrum of underlying pathologiesMultidimensional features of mitralannulusInteracton with left ventricle, coronarysinus, cirumflex artery and outlfow tractDifferent devicesPrevention of thromboembolism

Mitral Valve When more-than-mild MR is suspected onthe basis of color Doppler, and/or the mitralapparatus is structurally abnormal, it isimportant to accurately determine themechanism of MR. This involvesdetermination of the morphology of themitral apparatus (leaflets, annulus,subvalvular apparatus, and sup- portingmyocardium) as well as their motion(Carpentier classification [1–4]). When bothmorphology and motion are combined, it isusually straightforward to determine whetherMR is primary, secondary, or mixed. P
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2021 ESC/EACTS Guidelines for the management of valvular heart disease

The EROA, the fundamental measure of lesionseverity. The RVol per beat, which provides ameasure of the severity of the volume overload.The regurgitant fraction (RF) provides a ratio of theRVol to the forward SV specific to the patient.
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Cardiac Magnetic Resonance
Echo images aresuboptimal

Discordance between2D-Echo features andDoppler finding

Discordance betweenclinical assessmentand severity ofregurgitation by echo

When various echoparameters used tograde mitralregurgitation areinconsistent

Gold standard to assess cardiac dimension, functionand tissue characterization
Quantification of MR
MAD/myocardial fibrosis



Secondary MR is most commonly causedby LV dysfunction, which in turn causesreduced closing force on the leafletscombined with systolic tethering of the leaf-lets into the LV, either by global LV dilationand dysfunction or by focal wall motionabnormalities with preserved global LVfunction (i.e., inferobasal akinesis ordyskinesis). LV dyssynchrony due tobundle branch block or right ventricular(RV) pacing can also cause secondaryMR. Another cause of sec- ondary MR ispure mitral annular dilation due to left atrialdilation in chronic atrial fibrillation (AF) orrestrictive cardiomyopathy. This is knownas atrial functional MR (6). Finally, it ispossible to have multiple mechanisms ofMR with some features of primary andsome features of secondary MR (mixedMR), especially in elderly patients withfibrocalcific changes in the valve. However,there is usually a dominant mechanismthat becomes the target for treatment. Asubtype of myxomatous mitral valvedisease that is increasingly recognized ismitral annular disjunction,

Intra-Procedural Imaging



Transcathether Mitral Valve Interventions

There are 5 different categories of TMVI: balloon valvotomy, mitral valve leafletrepair (edge to edge and artificial chords), transcatheter mitral valvereplacement, mitral annuloplasty, and paravalvular leak closure.

TMVI

•MV leaflets: MitraClip (Abbott Vascular), Pascal TMVR (Edwards Lifesciences, Irvine, California), NeoChord DS 1000 (NeoChord, Inc, St Louis Park,Minnesota), Harpoon mitral valve repair system (Edwards Lifesciences);
•MV annulus: Cardioband (Edwards Lifesciences), Mitralign (Mitralign, Tewksbury, Massachusetts), Carillon (Cardiac Dimensions, Kirkland, Washington);
•MV replacement: Tendyne (Abbott Vascular), Intrepid TMVR System (Medtronic, Inc., Redwood City, California)., CardiAQ (Edwards Lifesciences), Tiara(Neovasc Tiara, Inc., Vancouver, British Columbia, Canada),

divided according to the target structure or mechanism by which MR will bereduced:

Giulio Russo et al. Circulation: Cardiovascular Interventions., 2021



Choice Of Transcatheter Mitral Valve Repair Approach



Leaflet repair
MitraClip G4 System.

Ole De Backer et al. Open Heart 2021;8:e001564

During the past decade, the MitraClip system(Abbott) has been increasingly adopted as a methodof creating an edge-to-edge mitral valve repair usinga percutaneous transseptal approach. The MitraClipsystem received CE mark approval in 2008 and hassince then known a steady growth in its use12–15; italso received Food and Drug Administration (FDA)approval for degenerative and functional MR in 2013and 2019, respectively. It has been implanted inmore than 100 000 patients in over 50 countries andis the only TMVr therapy to complete prospectivetrials comparing the device to conventional mitralvalve surgery16 17 and GDMT.18–21The PASCAL Transcatheter Valve Repair System(Edwards Lifesciences) received CE mark approvalfor the treatment of MR and was introduced in 2019after showing acceptable outcomes in the CLASPstudy in a patient population of functional,degenerative and mixed aetiology.22



Primary/SecondaryTarget lesion(s)Interatrial septumIndex of theteringIndex of coaptation

Challenging Anatomies:MVA <3cmqCalcifications in the grasping zoneLarge cleft extending to the hingepointVery short PML < 7mmCarpentier IIIAMultiple lesion in Barlow disease

Primary: flail gap <10mm, width <15mm(>10mm usually multiple clips)Secondary: degree of restriction of PLExtension of coaptation gap;Coaptation depth: index of tetheringCoaptation lenght: index of coaptation reserveEROA/LV end diastolic volume ratio

Leaflet repair Pre-procedural planning
The EVEREST echocardiographic inclusion criteriaincluded: sufficient leaflet tissue for mechanicalcoaptation, nonrheumatic/endocarditic valve morphology,≥4 cm2 mitral valve area, flail gap ≤10 mm, flail width ≤15mm, coaptation depth ≤11 mm, and coaptation length ≥2mm. Success rates were highest for regurgitant diseaseoriginating from the A2-P2 region.84 Since the EVERESTtrials, however, numerous case reports and observationalstudies have shown that real-world patients are differentand can be successfully treated with this technology

Many case reports show the feasibility of the procedurein mitral morphology that might be not have beenconsidered feasible before the extensive use of 3D TEEimaging. These include patients with failed mitral annularrings90–92 and systolic anterior motion of the mitralvalve.93,94 3D TEE may also improve procedural successand shorten procedure time for the MitraClip device(Abbott Vascular Structural Heart; Figure 1).19,21,95 Notonly is multiplane imaging (a 3D function) essentialduring all steps of the procedure, but real-time 3Dimaging from a fixed position in the midesophagus allowsrapid imaging of clip arm orientation above and below theleaflets (Figure 2). The procedural steps withrecommended imaging

Pre-procedural planning

BeyondEVEREST/EVEREST II
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Anuloplasty
Cardioband (EdwardsLifesciences,California, USA)Carillon (Cardiac Dimensions,Washington, USA)

Circumference of the posterior MAMVA areaAP/ML diametersNoble structures (LCX, CS, cusps)MACCoronary venous systemHorizontal plane

CT SCAN

Excellent spatial resolutionHighly reproducibleOperator-independent
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Transcatheter mitral valve replacement

Giulio Russo et al. Circulation: Cardiovascular Interventions., 2021

complementary and morereproducible percutaneous therapy
complementary and morereproducible percutaneous therapy
different settingsvalve-in-valve [ViV],valve-in-ring [ViR], valve-in-mitralannular calcification [ViMAC]),broadening the MV therapeutichorizons.
Selection failure rate >80%

Valve-in-ValveValve-in-RingValve-in-MAC



CT SCAN

Coapt/MITRA FRAnesthesiaMitraCLip primo dispositivo

The most common exclusion criteria were severe LVdysfunction, large annulus dimensions, high risk of LV outflowtract obstruction, severe mitral annular or leaflet calcification,previous mitral or aortic valve surgery, intracardiac thrombus,severe pulmonary hypertension, severe tricuspid valveregurgitation, and severe right ventricular dysfunction.

Anatomic Elegibility

Selection Failure Causes

Giulio Russo et al. Circulation: Cardiovascular Interventions., 2021



Coapt/MITRA FRAnesthesiaMitraCLip primo dispositivo
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MAC



Coapt/MITRA FRAnesthesiaMitraCLip primo dispositivo

pre-procedural planning. CT scanning is excellent forevaluating the amount and distribution of calcium in anattempt to predict valve anchoring and features that mayassist in predicting LVOT obstruction, including the aorto-mitral angle, the anterior leaflet length, the size of the leftventricular cavity, the presence of septal hypertrophy, and thechange in the residual LVOT space in relation to the depth ofvalve implantation: the LVOT

LVOT Obstruction
Most in ViR/ViV40% in ViMAC

iatrogenic LVOTO is defined by an increase in peak LVOTgradient >10 mmHg from baseline, as assessed byechocardiography. Alternatively, a peak gradient of >30 mmHghas been used in some studies.38 Such different definitionsmight explain different incidence of LVOTO among studies.Predictors of LVOTO comprise multiple factors (3 P): 1.Prosthesis-related factors: they include the device profile andits fixation/anchoring mechanism. 2. Patient-related factors:multiple anatomic features may influence the risk for LVOTO(Figure 3). In particular, neo-LVOT should be carefullyquantified in the preprocedural computed tomography scananalysis.39 Cutoffs vary from

MVARC -> peak LVOT gradient > 10mmHgor peak gradient > 30mmHg

NEOLVT area <1.7-1.9cm2

Giulio Russo et al. Circulation: Cardiovascular Interventions, 2021







Conclusion
Multimodality Imaging is pivotal in the evaluation, grading, planningand intra-procedural management
Echocardiography and CT are the imaging techniques that can answerall the preprocedural questions
Transcatheter interventions for mitral regurgitation are a therapeuticbreak through for patients with contraindications for surgery
Patient-specific procedural risk prediction remains the goal for anytranscatheter therapy

Giulio Russo et al. Circulation: Cardiovascular Interventions, 2021


