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ÁMitral Stenosis 

ÁBalloon Mitral Valvuloplasty 

ÁPercutaneous Closure of Paravalvular 
leaks 
ÁMitral Clip for Mitral Insufficiency 

                               

http://www.cims.nyu.edu/~mcqueen/Public/second_order/lvvortex001.jpg
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ÁAnatomy 
ÁLeaflets 

ÁAnnulus (AV junction) 

ÁChordae tendineae 

ÁPapillary muscles 

 

Á Posterior (mural) leaflet 

Á 2/3 around AV junction 

Á 3 scallops related to 
indentations 

Á Anterior (aortic) leaflet 

Á 1/3 annular circum 

Á Broader 

Á #ÁÒÐÅÎÔÉÅÒȭÓ nomencl: 

Á Lateral (A1, P1) ɀ 
anterolateral commisure 

Á Central (A2, P2) 

Á Medial (A3, P3) ɀ 
posteromedial commisure 

http://www.cims.nyu.edu/~mcqueen/Public/second_order/lvvortex001.jpg
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ÁAnatomy of a 
Stenotic Mitral 
Valve 

ÁThickened 
leaflets with 
reduced mobility 

ÁCalcification 

ÁThickened, fused 
chordae 
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Percutaneous Balloon Mitral Valvuloplasty 

A Review 

Masakiyo Nobuyoshi, MD; Takeshi Arita, MD; Shin-ichi Shirai, MD; Naoya 

Hamasaki, MD; 

Hiroyoshi Yokoi, MD; Masashi Iwabuchi, MD; Hitoshi Yasumoto, MD; Hideyuki 

Nosaka, MD 
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Figure 20 Two-dimensional transoesophageal views in a patient with a mechanical mitral bileaflet prosthetic valve and paravalvular 

regurgitation. 

(A) The area of dehiscence is visualized as a defect (arrow) at the posterior aspect of the valve ring with demonstration of paravalvular 

regurgitation by colour-flow imaging. (B) The guide wire (arrows) has been passed through the defect. (C) The closure device (arrow) 

is open. 

(D) The closure device is positioned securely in the defect and colour-flow imaging shows only mild residual paravalvular 

regurgitation. LA, left 

atrium; LV, left ventricle. 

EAE/ASE recommendations for the use 

of echocardiography in new transcatheter 

interventions for valvular heart disease 

Jose L. Zamorano1*À, Luigi P. Badano2, Charles Bruce3, Kwan-Leung Chan4, 

Alexandra Gonc¸alves5, Rebecca T. Hahn6, Martin G. Keane7, Giovanni La Canna8, 

Mark J. Monaghan9, Petros Nihoyannopoulos10, Frank E. Silvestry7, 

Jean-Louis Vanoverschelde11, and Linda D. Gillam12ÿ 

Document Reviewers: European Association of Echocardiography (EAE): 

Alec Vahanian, Vito Di Bello, Thomas Buck; American Society of Echocardiography 

(ASE): The ASE Guidelines and Standards Committee and the ASE Board of Directors 

Figure 22 Transoesophageal three-dimensional view of a mechanical mitral bileaflet prosthetic valve from the atrial 

perspective. (A) The dehiscence (arrow) at the posterior aspect of the valve ring is seen. (B) The guide wire (arrows) has 

been passed through the dehiscence. 

(C) Following placement of the first occluder (arrow), a guide wire has been positioned to permit placement of a second 

occlude for residual regurgitation (not shown). (D) At the conclusion of the procedure, two adjacent occluders are present 

(double arrows). AV, aortic valve. 

Figure 25 Real-time three-dimensional image from a left atrial 

perspective showing the path of the guide wire (arrow) as it 

passes through the interatrial septum (left), across the left 

atrium and through the paravalvular defect. 
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Figure 28 Three-dimensional transoesophageal echocardiography 

image from a left atrial perspective demonstrating three 

closure devices (arrows) surrounding a bileaflet mitral prosthesis 

ÁMitral Valve Assessment for Balloon 
Valvuloplasty 
ÁAssess for Mitral Insufficiency severity 

ÁWilkins (Block) Score   
ǐLeaflet Mobility 1-4 points 
ǐ1 = Highly mobile; only tips of MV are restricted 

ǐ2 = Middle and base of leaflets are mobile 

ǐ 3 = Valve motion identified in diastole, mainly at base 

ǐ 4 = No or minimal movement of leaflets in diastole 

ǐLeaflet Thickening 1-4 points 

ǐLeaflet Calcification 1-4 points 

ǐSubvalvular Thickening 1-4 points 

 

ÁWilkins Score ɀ Predictions for 
successful balloon valvuloplasty 

Á0-8 points ɀ Good candidate 

Á9-12 points ɀ Intermediate Results 

Á> 12 points ɀ Poor candidate 
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ÁAcceptable candidate 

ÁSuboptimal candidate 
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ÁPre-procedural assessment 
ÁTEE 
ǐAssess location and severity of perivalvular insufficiency 

Á3D imaging to provide interventionalist anatomy 
and orientation of defect  
ǐ7ÁÔÃÈ ÔÏ ÁÖÏÉÄ Ω$ ȰÄÒÏÐ ÏÕÔȱ ÂÙ ÃÁÕÓÅÄ by low gain 

settings 

ǐUse color mapping confirmation 

ÁSize defect by 3D to aid in choice of device/size 

ÁExclude intracardiac and prosthetic thrombi 

ÁProcedural guidance 
ÁGuidance of transeptal puncture ( for 

antegrade approach) 
ÁAssess seating of closure device 
ÁAssess function of prosthetic valve post 

implantation 
ÁDetermine presence and quantify residual 

perivalvular insufficiency 

ÁFig 22 Zamorano et al 
ÁFig 25 Zamorano et al 
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ÁComplete closure (coaptation) and correct apposition (4-
5mm of symettric overlap) is essential in preventing 
regurgitation 

ÁEtiologies of mitral regurgitation 

ÁDegenerative (60%) 

ÁRheumatic; post inflammatory (12%) 

ÁFunctional (25%) 

ÁCongenital, endocarditis, etc 

ÁMitral Insufficiency 
ÁBest options are surgical 
ǐRepair  

ǐReplacement 

ÁNon-candidates for surgery have a high morbidity and mortality rate 

 

Á Non-surgical options 
Á Indirect annuloplasty via coronary sinus  

ÁDirect annuloplasty ɀ radiofrequency, transventricular suture 

ÁVentricular remodeling 

ÁMitral leaflet repair 
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ÁPatient selection 
ÁImportant to understand and be able to identify 

the six segments of the mitral valve in order to 
localize the site(s) of origin of mitral insufficiency 
ǐFIG? 

ǐMitral Annulus geometry ɀ 3D slide 

ÁPredominant mechanism should be MR from the 
region of A2-P2 

ÁAnatomy must be amenable to the grasping of 
the diseased mitral valve leaflets 
 

 

ÁUnacceptable 
anatomy 
ÁJet arising in 

area other than 
A2-P2 

ÁThickened or 
calcified leaflets 

ÁFlail leaflets 
ǐHeight > 10mm 

ǐWidth > 15 mm 

ÁEvaluation for complications 

ÁPericardial effusion 

ÁClip dehiscence 

ÁChordal tears 

ÁPost implantation follow up 
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36 

3D Mitral Valve 

mimics the 

Surgeons View 
See the extent of 

prolapse 

precisely 

Conventional 2D 

pieces together 

many 2D views 

Prolapse 
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This view is acquired from the stomach 

with the crystal angle at 0Á- 10Á.  

This is the ideal view for determining 

jet origin and arm perpendicularity.  
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Á1. Color flow- jet size  

Á2. Pulmonary vein flow 

Á3. Vena contracta width (cm) 

Á4. Regurgitant volume (ml/beat) 

Á5. Regurgitant fraction (%) 

Á6. Regurgitant orifice area (PISA) 

Normal Pattern 

s 
D 

Co-Dominant Pattern 

Systolic Blunting Pattern Systolic PV flow reversal  
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 The goal of using the PISA method is 

to determine the size of the 

regurgitant orifice area (EROA) 

6.28 x 40 = ERO x 450 cm/s 

ERO = 251 / 400 

ERO = 0.56 

Regurg Vol = ERO x MR TVI 

RVol = 0.56 x 126 cm 

RVol = 70 cc 
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Á7ÈÁÔ ÔÙÐÅ ÏÆ ÖÁÌÖÅ ÉÓ Á ȰÃÌÉÐ-ÁÂÌÅȱ ÖÁÌÖÅȩ 
ÁThe MitraClip is designed for central jets of A2/P2 

origins.  

ÁFor functional MR; there needs to be 2mm of 
coaptation length or more. 

ÁIf there is a flail gap; it must not exceed 10mm in 
height. 

ÁIf there is a flail or prolapsing segment, the width 
must not exceed 15mm in width.   

ÁThe Mitral Valve area must be 4cm2 or greater.  

The flail gap can be 

measured  in the 5 

chamber, 4 chamber or 

LVOT. 

Limited experience with 

gaps >10mm 



2/7/2012 

18 

 The coaptation length 

measurement can be taken 

from the 4 chamber or 

LVOT 

Limited experience with 

lengths <2mm 
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ÁTranseptal catheterization and left atrial 
positioning 
 

ÁAxial alignment of the clip delivery system 
over the mitral orifice 
 

ÁAlignment of the arms of the clip 
perpendicular to the line of coaptation.  
 

ÁLeaflet grasping and assessment of leaflet 
capture 
 

ÁPostïClip placement assessment 
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ÁBicaval 60°- 90° 

ÁShort Axis at the base 40° -60° 

Á4 chamber 0° 

Á5 Chamber 0° 

Á2 chamber 60° 

Á2 chamber 90° 

ÁLVOT 120°-150° 

ÁTrans-gastric short 0° 

ÁMV Level 

ÁLV Level 

 

 

The site of the puncture is identified through recognition 
of tentingéé.. 

The trans-septal apparatus is exchanged for the guide 

catheteréé. 
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Guide catheter  
Clip Delivery 

System  

Clip 

The clip delivery system is advanced into the left atrium  

MV 

TV 

Positioned perpendicular to the mitral valve orifice 

opened and closed by control mechanisms on the clip 

delivery system 

Grippers 
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éand centred over the regurgitant orifice   

LA 

LV 

LA 

LV 

LA 

LV 

LA 

LV 

éleaflets grasping and capture  are better evaluated 

with 2D TEE 
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ÁMitral valve anatomy 
ÁDefine the morphology of the mitral valve 

and mechanism of mitral valve disease 
ÁDefine precise MV scallop anatomy ɀ 

facilitated by 3D TEE 
ÁImportance of non-valvular anatomy 
ÁPatient selection for surgical vs. 

percutaneous repair 
ÁEssential for pre-procedural decision 

making and intra-procedural guidance 
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