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EORP VHD Il registry

Distribution of Valvular Disease -
279

(4%)

*746 primary MR
348 secondary MR

143
(3%)

@ Native valve disease
O Previous intervention Ml Aortic stenosis [l Aortic regurgitation

[ Mitral stenosis O Mitral regurgitation
O Isolated right-sided B Multiple left-sided

ESC Congress .
Munich 2018



Options in MR Interventions

Robotic Percutaneous




EACTS ic primary m faon ] WESC
e ,____,QI._, Management of severe chronic primary mitral regurgitation E?E"’?ﬁ'} Society
of Cardiology

| Symptoms

NO & Yes

LVEF <60% or LVESD >45 mm | LVEF >30%

No l Yes NO‘

f .
[ NSelgigr;SS% l(')nnﬁll-:lé) r ] (Refractory to medical therapy)

No | Yes No Yes
Medical therap

[ Durable valve repair is likely ]
Yes

and low comorbidity
No No

v v v
I Surgery (repair whenever possible) I

a LVESD 240 mm and one of the following present: flail leaflet or LA volume 260 mL/m? BSA at sinus rhythm

www.escardio.org/guidelines 2017 ESC/EACTS Guidelines for the Management of Valvular Heart Disease 13
(European Heart Journal 2017 - doi:10.1093/eurheartj/ehx391)

Eur Heart J. 2017;38:2739-91




Interventional 2D/3D echocardiography

Valve Analysis

Positioning

Control




e whns Septermber 1983

The Journal of T H O R A C I C AN D
CARDIOVASCULAR SURGERY

HORAC CARDIOVASC SURG 86:323-337, 1983

Honored Guest's Address

Cardiac valve surgery—the ““French correction’™

Alain Carpentier, M.D., Paris, France







Perioperative transoesophageal echocardiography: iThe “Physio-Ring”: An Advanced Concept in
current status and future directions Mitral Valve Annuloplasty

Alain F. Carpentier, MD, PhD, Arrigo Lessana, MD, John Y. M. Relland, MD,
Feroze |\/|ahm()0d’1 Stanton Keith Shernan? Emre Belli, MD, Serban Mihaileanu, MD, Alain ]. Berrebi, MD, Evelyn Palsky, MD, and
Didier F. Loulmet, MD

e e, | Ring PM. Shortening  Physio-Ring
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j E
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Congenital
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%< First Echocardiography’”
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Monitoring Modality

Heart. 2016;102(15):1159-67 Ann Thorac Surg 1995;60:1177-86




Team effort
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JOE and Valve Reconstruction

v Pre-pump: a road map
v'Post pump: a safety net

v’ Barlow: new approach



JOE and Valve Reconstruction

v Pre-pump: a road map
v'Post pump: a safety net

v’ Barlow: new approach



Not to predict « feasibility »

v'Valve analysis by Echo

v Leaflet tissue: amount and
quality (pliability & fragility)

v'Surgeon’s expertise +++



Valve Analysis: a common terminology

Myxomatous Disease, Flail Leaflet, Partial-Flail
Mitral Valve Prolapse Syndrome,
Billowing, Floppy valve .....



Pathophysiological Triad*

; The Cause of
Etlo;ogy Valve Disease

Lesions The Result of the
\ Disease Process

Dysfunction The Result of

the Lesions

*A.Carpentier:J Thorac Cardiovasc Surg 86 (3):323-37, 1983



Etiology Dysfunction

Echo ++ +++

Surgeon




The Functional approach

Ve
3D 50%

EEr )
It e
[ b= E= 70 bpm

Goal of repair: to correct dysfunction
How fto repair: one lesion-one technique



Echo assessment: Valve Analysis
« foundations for performing valve reconstruction »

v'Dysfunction

v'Functional classification
v'Segmental analysis

v'Lesion
v’ Etiology
v'Risk of SAM

v Tricuspid



Typel Type ll Type llla Type lllb
MNormal leaflet Increased leaflet Restricted leaflet Restricted leaflet
motion motion motion motion
(systole and diastole) (systole)




Carpentier’s Classification
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Segmental Analysis

Anterior
commissure - y

Anterior leaflet "'-r

Posterior
commissure







3D Surgical View: 2 landmarks

4, Aortic Valve
= (top)




A systematic
TEE protocol:
6 main 2D views

2D/3D approach




6 views

Monoplane 0° Multiplane

45°-60°




X Plane protocol: the must

45-60° +90° 135-150° Bicommissural-Long axis




X Plane for Mitral Valve Analysis
(A2P2)
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X Plane for Mitral Valve Analysis
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X Plane for Mitral Valve Analysis (A3P3)
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T ETO: 38.8C

*** bpm
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Commissural prolapse
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Anterior leaflet Commissure Posterior leaflet

Commissural
leafiet

Atrial zone

Coaptation

zone




3D: complex A2P3 prolapse
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Systematic Surgical Valve Analysis
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Indentation
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Isolated Mitral Valve Surgery: The Society
of Thoracic Surgeons Adult Cardiac
Surgery Database Analysis

Degenerative Leaflet Prolapse
60.7%

Trauma
0.1% .
Congenital

Pure Annular Dilation 1.2%

3.8%

Uncommon HOCM
3.7% 0.9%

. Tumor
Treated Endocarditis [ 5%
5.1%

Non-ischemic
Cardiomyopathy
2.9% Ischemic Disease

1.3%

Rheumatic Disease
22.5%

(Ann Thorac Surg 2018;106:716-27)



Spectrum of Degenerative

*A.Carpentier. J Wdiovasc Surg 1983

Excess of tissue ?
FED+ Form Fruste




Risk of SAM
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Height A2 = Ring size

FFFFFF
10em

Never undersize in degenerative disease



Mitro-aortic angle < 130°

a—

Mihaileanu.S.Circulation 1988;78 (suppll):178-184



Landmark A3P3

Echo:40 mm or 21mm/m?
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JOE and Valve Reconstruction

v Pre-pump: a road map
v'Post pump: a safety net

v’ Barlow: new approach



The 3 Fundamental Principles

Restore a large
surface of coaptation
Preserve or restore [
full leaflet motion

Remodel and
stabilize the annulus

Ch4-028

*A. Carpentier: JTCS 1983;86(3):323-37



Large Surface of Coaptation (dist 6-8 mm)
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Circumflex injury
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REVIEW

Intraoperative Echocardiography in Valvular Heart Disease:
An Evidence-Based Appraisal

Hector I. MICHELENA, MD; MARTIN D. ABEL, MD; RAKESH M. Suri, MD, PHD:;
WiLLiaMm K. FREEMAN, MD:; RoGERr L. CLick, MD, PHD; THORALF M. SunDT, MD:;
HARTZELL V. SCHAFE, MD:; AND MAURICE ENRIQUEZ-SARANO, MD

7% second pump run in a
meta-analysis of IOE

In mitral repair

Mayo Clin Proc. 2010;85(7):646-655




JOE and Reoperation

P=0.002
- = No residual MR
— Residual MR

2125%

X
S’
Q
sl
©
==
-
Q
l=
©
=
Q
Q.
O
QO
2

Mohty et al. Circulation.2001;104:11-17



Interventional 2D/3D echocardiography

Valve Analysis

Positioning

Control



BEACTS Indications for intervention in severe @ESC
=="=== primary mitral regurgitation (continued) Europesn Sodety

Recommendations mm

Mitral valve replacement may be considered in symptomatic patients
with severe LV dysfunction (LVEF <30% and/or LVESD >55 mm)
refractory to medical therapy when likelihood of successful repair is

low and comorbidity low.

2017 ESC/EACTS Guidalinas for tha Managamant of Valvular Haart Dizaasa

www.escardio.orgfguidelines
(Eurgp=an Heartlournal 2017 - €00:10.1093feurheartjfehx31)

Eur Heart J. 2017,38:2739-91



TABLE 4 Favorable Morphological Characterization for
Procedural Success Using the MitraClip

MR originating from the midportion of the MV (due to either
degenerative or functional etiology)

Nonrheumatic or endocarditic MV disease
Absence of calcification in the grasping area
MV area =4 cm?

PML length =10 mm (7 mm)

Flail dimensions: width =15 mm, gap <10 mm

Sufficient leaflet tissue for coaptation (=2 mm)
Coaptation depth <11 mm

(J Am Coll Cardiol Img 2018;11:872-901)
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Clip positioning
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JOE and Valve Reconstruction

v Pre-pump: a road map
v'Post pump: a safety net

v’ Barlow: new approach
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Mitral Annular Disjunction
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Isolated annuloplasty large ring
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Good coaptation and no billowing
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Simple repair approach for mitral regurgitation in Barlow disease

Sagit Ben Zekry, MD.,*¢ Dan Spiegelstein, MD,™¢ Leonid Sternik, MD.> Innon Lev, MD,”¢
Alexander Kogan, MD," Rafael Kuperstein, MD,*¢ and Ehud Raanani, MD"*
(J Thorac Cardiovasc Surg 2015:150:1071-7)

Myxomatous Disease Ring Placement Leaflets’ dynamicity

e- ‘-

Mitral Leaflets

Mitral Annulus Srr— » »
/ Systole late
Diastole

Left Ventricle Apex




EACTS ic primary m fawon ] @ESC
e ,_,_,__,,g_[._, Management of severe chronic primary mitral regurgitation E??pfﬂ Society
of Cardiology

| Symptoms

NO & Yes

LVEF <60% or LVESD >45 mm l LVEF >30%
No l Yes No ‘L

f .
[ NSelgigr;SSE(; l(')nnﬁll-:lé) r ] (Refractory to medical therapy)

No | Yes No Yes
~ Medical therapy

Durable valve repair is likely
and low comorbidity

No

m Extended HF
ow-u treatment/percutaneous

edge-to-edge repair
v v h 4

I Surgery (repair whenever possible) I

a LVESD 240 mm and one of the following present: flail leaflet or LA volume 260 mL/m? BSA at sinus rhythm

www.escardio.org/guidelines 2017 ESC/EACTS Guidelines for the Management of Valvular Heart Disease 13
(European Heart Journal 2017 - doi:10.1093/eurheartj/ehx391)

Eur Heart J. 2017;38:2739-91




Mitral Valve Regurgitation in the
Contemporary Era

Insights Into Diagnosis, Management, and Future Directions

Highly trained

Early operation
(asymptomatic patients with normal LV
size and function)

Surgical Expertise

Watchful waiting
(asymptomatic patients with normal LV
size and function)

Repair feasible

Primary MR

Prolapse Segment Posterior Anterior Bileaflet Severe Barlow /]

Calcification None Mild Moderate

Annular dilatation Mild Moderate Severe

Other Perforation, Cleft Rheumatic
El Sabbagh, A. et al. J Am Coll Cardiol Img. 2018;11(4):628-43.




PM Stretching

Systole late

Diastole
Courtesy of R.Klautz




The Mitral Annulus Disjunction )
Arrhythmic Syndrome 3

Lars A. Dejgaard, MD,""™“ Eystein T. Skjelsvik, MD,""”“ @yvind H. Lie, MD,*"“ Margareth Ribe, RN,™"
Mathis K. Stokke, MD, PuD,*® Finn Hegbom, MD, PuD,*" Esther S. Scheirlynck, MD,*" Erik Gjertsen, MD,“
Kristoffer Andresen, MD,“ Thomas M. Helle-Valle, MD, PuD,* " Einar Hopp, MD, PuD,""

Thor Edvardsen, MD, PuD,"" " Kristina H. Haugaa, MD, PuD""'

ABSTRACT

BACKGROUND Mitral annulus disjunction (MAD) is an abnormal atrial displacement of the mitral valve leaflet hinge
point. MAD has been associated with mitral valve prolapse (MVP) and sudden cardiac death.

OBJECTIVES The purpose of this study was to describe the clinical presentation, MAD morphology, association with
MVP, and ventricular arrhythmias in patients with MAD.

METHODS The authors clinically examined patients with MAD. By echocardiography, the authors assessed the presence
of MVP and measured MAD distance in parasternal long axis. Using cardiac magnetic resonance (CMR), the authors
assessed circumferential MAD in the annular plane, longitudinal MAD distance, and myocardial fibrosis. Aborted cardiac
arrest and sustained ventricular tachycardia were defined as severe arrhythmic events.

Patients with severe arrhythmic events were younger (age 37 == 13 years vs. 51 == 14 years; p = 0.001), had lower ejection
fraction (51 &+ 5% vs. 57 &= 7%; p = 0.002) and had more frequently papillary muscle fibrosis (4 [369%] vs. 6 [99];
p = 0.03). MVP was evident in 90 (78%) patients and was not associated with ventricular arrhythmia.




116 Patients with Mitral Annulus Disjunction (MAD)

14 with aborted cardiac arrest or
sustained ventricular tachycardia

90 MAD with Mitral Valve Prolapse 26 MAD without Mitral Valve Prolapse
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Dejgaard, L.A. et al. J Am Coll Cardiol. 2018;72(14):1600-9.



MV P-related featu res

elongated chon:laa
« Friction lesions of ventricular endocardium
by the chordae

/

,"’ Extravalvular factors

L At i system Complex

;, dysfunction Ventricular
| = Conduction system abnormalities :
'-._‘ » Fibromuscular dysplasia of small Arrhythmla
coronary arteries
Occult cardiomyopathies

Mitral valve

structural
alterations

* Mitral annulus dilatation
leaflet

« Annulus hypermobility
« Bileafletl prolapse

Ventricmlar substrates
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CENTRAL ILLUSTRATION Creation of a Patient-Specific Multimaterial 3D Model of the Mitral Valve Apparatus

3D PRINTED MODELING

Mechanical Testing

Tissnlle 3D Print Material
|
'

3D print material
selection for each
anatomical element

Multi-material 3D

Imaging Data Segmentation Digital Model Printed Model

PROCEDURAL PLANNING

Neo-LVOT
axis

L .}

Neo-LVOT
cross-section

Implanted TMVR CT Scan of 3D Printed Model with Implanted TMVR

Vukicevic, M. et al. J Am Coll Cardiol Img. 2017;10(2):171-84.



Conclusion

Think reconstruction in a team effort
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