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MAC ?

U Processus dégénératif, chronique impliquant 'anneau mitral, fibreux

1 Sexe féminin, FDR CV, VIH, insuffisance rénale, ostéoporose,
RT médiastinale, Marfan

d~5%>75ans

O Infiltration Ca++ a la base du feuillet post.
+/- feuillets, appareil sous-valvulaire...
-> réduction mobilité de I'anneau, puis des feuillets |  Fuite mitrale
-> traction ++ sur les cordages __ Stenose mitrale
-> élongation/ rupture de cordage Maladie mitrale
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Yigal Abramowitz, MD,* Hasan Jilathawi, MD,* Tarun Chakravarty, MD,* Michael J. Mack, MD, |

Raj R. Makkar, MD*
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2022 Evaluation des MAC

U Imagerie difficile

MARSEILLE < Evaluation complexe: HVG, dysfonction diastolique, poly-valvulopathie

M Indication de traitement ?
» Sévérité de la valvulopathie (sténose ++) ?
» Symptomes < MAC?
» MAC <— mortalité toute cause, mortalité CV, AVC
» MAC < maladie systémique
» Bénéfice d’'un R/rVM non démontré

« VIMAC TMVR seems to be futile in up to 50% of patients»

Circulation
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Current Indications for Transcatheter Mitral
Valve Replacement Using Transcatheter Aortic
Valves
REVIEW TOPIC OF THE WEEK Valve-in-Valve, Valve-in-Ring, and Valve-in-Mitral Annulus Calcification
- P _ Editorial see p 117; Article see p 104 Marina Urena, MD, PhD
Mitral Annulus Calcification ®
went { ) using Eric Brochet, MD
Crondark ranscathet o pal with Gregory Ducrocg, MD,
o A PhD
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Quel traitement: la chirurgie?

« respecte ou réseque » ?




Quel traitement:

« respecte ou réseque » ?

MARSEILLE

la chirurgie?

Mitral valve replacement in patients with severely calcified mitral
valve annulus: Surgical technique

Tomislav Mihaljevic, MD,* Marijan Koprivanac, MD,* Marta Kelava. MD.* Nicholas G. Smedira, MD,*
Bruce W. Lytle, MD," and Eugene H. Blackstone, MD,*® Cleveland, Ohio, and Abu Dhabi, United Arab

Fmirates J Thorac Cardiovasc Surg 2013;146:233-5
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EXTENSIVE CALCIFICATION OF THE MITRAL VALVE ANULUS: PATHOLOGY AND SURGICAL
MANAGEMENT

Alain F. Carpentier, MD, PhD
Michel Pellerin, MD*#
Jean-Frangois Fuzellicr, MD*®
John Y. M. Relland. MD#¥

J Thorac Cardiovasc Surg 1996;111;718-30
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Quel traitement: |la chirurgie?

Characterizing Risks Associated with Mitral Annular Calcification
in Mitral Valve Replacement

MVR Procedures Comp AC assoc
in the STS ACSD - = <
2011-2017 H.lgher Agute More Reo_ps Higher Op?ratlve
(N=52,816) Kidney Injury For Bleeding Mortality
= QI &
Illl 1? ]
MAC Prevalence 529, vs.4.3%  4.8%vs.4.1%  5.8%Vs. 4.4%
18.1% (n=9,551) (RR 1.15) (RR 1.14) (Adjusted OR 1.24)

MAC alone, regardless of severity, is independently associated with increased
operative mortality and adverse postoperative outcomes

¥ﬂ % RA/[\\j&éLSSU%% E RY Kaneko et al, The Annals of Thoracic Surgery

Official Journal of The Sociely of Thoradic Swgeons and the Southern Thoradic Surgical Association




Quel traitement: le clip ?

v Homme, 51 ans, antdt RT médiastinale

v' IM sévére symptomatique sur prolapsus
bivalvulaire < maladie de Barlow
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2022 Quel traitement: leclip ?

v Homme, 51 ans, antdt RT médiastinale

v' IM sévére symptomatique (NYHA Il) sur
prolapsus bivalvulaire < maladie de Barlow
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Quel traitement: le clip ?

v Homme, 51 ans, antdt RT médiastinale

v' IM sévére symptomatique (NYHA Il) sur
prolapsus bivalvulaire < maladie de Barlow

Controle a 36 mois
NYHA |
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Tahle 1. Patient selection suitability by echo criteria.

Optimal Limited suitable Inappropriate
Pathology in segment 2 Pathology in segment 1 or 3 Leaflet perforation or cleft
No calcification ish ification-gutside the grasping area |[ Severe calcification
— Ring calcification

= ot g
Valve area >4 cm? Valve area >3 cm? & good leaflet mobility Mitral stenosis (<3 cm?, gradient >5 mmHg)
Length of the posterior leaflet >10 mm Length of the posterior leaflet 7-10 mm Length of the posterior leaflet <7 mm
Coaptation depth <11 mm Coaptation depth >11 mm
Normal thickness and mobility of the leaflets | Restriction (Carpentier I1IB) Rheumatic thickening and restriction (Carpentier 111A)
MR with prolapse Flail size >15 mm only with large mitral Barlow's disease
— Flail size <15 mm annulus and option for more than 1 clip

— Flail gap <10 mm

Start-up centres Intermediate centres High-volume centres
(Adapted from Boekstegers et al)

Grasso C. Eurointervention 2016
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Quel traitement: le clip ?

overall N%‘l\\/gld Moder:ﬂt;éSevere p value
n=852 n=791 n=61
Procedure duration (min) 136+/-66 135+/-66 144+/-61 0,327
Technical success (%) 833 (97,9) 775 (98,1) 58 (95,1) 0,114
|Procedural success (%) 807 (94,8) 751 (95,1) 56 (91,8) 0,268
MARSEILLE Number of clips 0,474
1| 497(56,7) 455 (57,9) 42 (68,9)
2| 290(34,2) 275 (35) 15 (24,6)
3| 57(6,7) 53 (6,7) 4(6,6)
24| 2(03) 2(0,3) 0(0)
Partial/Complete Dettachment (%) 19(2,2) 19(2,4) 0(0) 0,224
Embolization (%) 0 (0) 0(0) 0(0) N/A
Chords Rupture (%) 6 (0,7) 5 (0,6) 1(1,7) 0,357
Convertion to surgery (%) 7 (0,8) 5(0,6) 2(3,3) 0,027
Major bleeding MVARC scale (%) 39 (4,6) 38 (4,8) 1(1,6) 0,254
Cardiac Tamponade (94) Z7(08) 2.(09) 00\ 0
Residual MR (%) 0,194
o| 30(3,6) 28 (3,6) 2(3,3)
1| 446(52,8) 420 (53,6) 26 (42,6)
2| 308(36,5) 281(35,9) 27 (44,3)
3| 45(5,3) 42 (5,4) 3(4,9)
4| 15(1,8) 12 (1,5) 3(4,9)
. . Residual Mitral Mean Gradient
Jgg Intervention mmHg) 3,1+/-1,6 34/-1,3 3,64/-13 0,001
o ‘In Hospital Mortality (%) 7(0,8) 6(0,8) 1(1,6) 0,513
Title: Transcatheter Edge-to-Edge Mitral Valve Repair in Patients with Mitral Stroke (%) 3 (0:4) 3 (0,4) 0 0,504

Annulus Calcification.




Urena M. Circulation 2021
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° TABLE 2 Procedural Results

== Procedural characteristics
: Device brand
Edwards
MAI SAPIEN
SAPIEN XT
SAPIEN3
Inovare
Device size, mm
23
26
29
25 (Inovare)
30 (Inovare)
Access
Transapial
Direct open transatrial
Transseptal
Traditional (wire free in LV)

Modified (wire extemalized

through percutaneous
sheath in LV)

Pre-dilation

AVR during same procedure
TAVR
SAVR

5/64 (7.8)
38/64 (59.4)
18/64 (28.1)

3/64 (47)

2/64 (3.1)
28/64 (43.8)
31/64 (48.4)

1/64 (1.6)

2/64 (31)

29/64 (45.3)
9/64 (14.1)
26/64 (40.6)
2026
4/26

21/58 (36.1)
12/64 (18.7)
7N2(583)
512 (41.7)

Procedural results

Transcatheter Mitral Valve Replacement
in Native Mitral Valve Disease With
Severe Mitral Annular Calcification

Results From the First Multicenter Global Registry

TABLE 3 Clinical Outcomes
[Length of stay, days 17.7+18 ]

30-day/procedural death* 19/64 (25.7)

Technical success*

46/64 (72)

Post-implantation valvuloplasty

Mean MVG

MVA

LVOTO with hemodynamic compromise
Valve embolization

T8/58 G
4+22
22+ 095
6/64 (9.3)
4/64 (6.25)

Due to MR

Need for a2 second valve

Due to migration
LV perforation
Pulmonary vein perforation
Conversion to open heart surgery
LVOTO
Embolization
LV perforation
Residual MR at end of procedure
Trace or none
Mild

=3(+)

1/64 (17.2) l
6/1 (55

51 (45)
2/64 (31)
1/64 (1.56)
4/64 (6.25)
1/4 (25)
2/4 (50)
1/4 (25)

35/52 (67.3)
17/52 (32.7)

0/52 (0) Guerrero M. JACC interv. 2016



v" Homme, 69 ans
v' NYHA I
v RAo + maladie mitrale sur MAC




265-27-28
._'IANVIER’

2022

v' A 2 mois: de
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symptomatique
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v" NYHA Il
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v' A 2 mois: de
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symptomatique

v" Homme, 69 ans
v' NYHA Il
v RAo + maladie mitrale sur MAC



FIGURE 2 Elements Used of the MAC Score and Their Corresponding Points

M AC SCO re : CT-Based MAC Score Aterios A".".!'.':'s‘ Mitral Valve
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A Cardiac Computed Tomogra phy— Average annulus calcium thickness (<5 mm = 1 point, 5 to 9.9 mm = 2 points, =10 mm = 3 points); calcium distribution in annulus
Based Score to Categorize M |t ral AnnUIa r circumference (<1807 = 1 point, 180° to 270° = 2, =270° = 3); trigone calcification (none = O, anterolateral = 1, posteromedial = 1); and
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Calcification Seve rlty and Predict Valve mild MAC = 3 points or less, moderate MAC = 4 to 6 points, and severe MAC =7 points. CT = computed tomography; MAC = mitral annular
Embolization SO,
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Analyse du CT :
obstructionde la CC?

STATE-OF-THE-ART PAPER

Neo-LVOT and Transcatheter Mitral

Valve Replacement

Expert Recommendations

Anna Reid, MBCuB,™* Sagit Ben Zekry, MD,** Mansi Turaga, MBCuB,* Stephanie Tarazi, BSc,” Jeroen J. Bax, MD,”

Dee Dee Wang, MD,“ Nicolo Piazza, MD,” Vinayak N. Bapat, MBBS,* Abdul-Rahman Thdayhid, MBBS, PuD,"
Jodo L. Cavalcante, MD,' Philipp Blanke, MD," Jonathon Leipsic, MD*

CENTRAL ILLUSTRATION Key Elements of Computed Tomography Acquisition and Evaluation
for Neo-LVOT Obstruction Risk During Transcatheter Mitral Valve Replacement

» Small Ventricle » LVOT peak gradient >10 mm Hg from

» Asymmetrical septal hypertrophy baseline echocardi

» Perpendicular aorto-mitral angulation » Peak gradient >30 mm Hg. Haemodynamically
» Elongated anterior leaflet significant >50 mm

« Device related » LVOT Area <1.7-1.9

Hemodynamic Definition
of LVOT Obstruction

Anatomic High-risk
Consideration

Anatomic Segmentation of Neo-LVOT

Native
CT Acquisition
« Full Cardiac Cycle Bloposthesic
» Data Set Reconstruction of 5-10%
Ring

Reid, A. et aL. J Am Coll Cardiol Img. 2020; m(m):m-m.

Approach to computed tomography imaging and analysis for left ventricular outflow tract (LVOT) obstruction during transcatheter mitral
valve replacement
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« VIMAC TMVR seems to be futile in up to 50% of patients»
Urena M. Circulation 2021




O Implantation directe de la prothese

U @ obstruction CC < résection feuillet ant/ myomectomie/ profondeur prothese

L Autre geste possible (PAC, annuloplastie tricuspide ...)



TABLE 3. Procedural and in-hospital outcomes (N = 26)

Value
' Technical success” 26 (100) l
an stemotomy y.
Right thoracotomy 1 {4)
Edwards Sapien XT
23 mm 1 {4)
26 mm 1 (4)
Edwards Sapien 3
23 mm EXDRY]
MARSEILLE 26 mm 14 (54)
29 mm 727
Procedural duration. minutes 158 + 49
R oS TR T TR T R 191
Procedural mortality ()HI
In-hospital outcomes
LVOT obstruction 1{4)
Major bleeding requiring surgical re-exploration 2(8)
e p<0.001 — Valve embolization 0
100% Cerchrovascular event
[ o TIA 0
W siencsn Ischemic stroke 14
= e - Acute renal failure requiring temporary dialysis 4(15)
E Permanent pacemaker implantation 2(8)
< Bk New-onset atrial fibrillation 727
T ']' = Length of stay, d 1346
» Grade 3+ s A
?}, I p=0.13 i > : Echocardiographic outcomes
- = ¥ Grade 2¢ Peak transmitral gradient, mm Hg 9+3
-E = ﬁ" o i Giidets Mean transmitral gradient, mm Hg 4+2
E =l & 7 None/trrvial w L\r(')’l' PN, L S
= T 15 an LVOT gradient. mm Hg 5=3
b = MR severity
*:8 i 0 Noltrivial MR 16
. MR grade 1+ 9
p=0.06 —] s 1 MR grade 2+ 1
A Pre eccern Poa prcedan B Pre-procedural Post-procedural ;: z:z i: :;

Edwards Sapien valves are from Edwards Lifesciences (Irvine, Calif). LVOT. Lelt

ventrcular outflow tract obstruction; T7A, transsent ischemse attack; MR, mutral
Praz F' JTCS 2018 regurgstation. *According 1o MV.-\;(C crileria.




—— p<0.001 ——y

100%
I'— p<0.001
s stenose
- 5o Vved il disease
i-:, B v o regs grasen 80%
p=4 & Grade 4+
E .
'8 60% + Grade 3+
p=0.13 =it
'f_: I -3 ) ¥ Grade 2+
=
5 10 - a0% 5 Grade 1
c 1 ;
g . \ & i o » None/trevial
c
b o
g - i _ 20% .
p=0.06 ——i

. 3 0% -t NIN

A Pro-procedursl Post-procedurs) B Pre-procedural Post-procedural

Praz F. JTCS 2018 ! Mortalité 30 jours: 27 %!

TABLE 3. Procedural and in-hospital outcomes (N = 26)

Value
Procedural characteristics
Technical success” 26 (100)
Median stemotomy 25 (96)
Right thoracotomy 1 {4)
Edwards Sapien XT
23 mm 1 {4)
26 mm 1 (4)
Edwards Sapien 3
23 mm 31
26 mm 14 (54)
29 mm 727
Procedural duration, minutes 158 +£ 49
Cross clamp time, minutes 123 + 34
Procedural mortality 0
E=—
T
Major bleeding requiring surgical re-exploration 2(8)
Valve embolization 0
Cerchrovascular event
TIA 0
1(4)
Acute renal failure requinng temporary dialysis 4(15)
Permanent pacemaker implantation 2(8)
New-onset atrial fibrillation 727)
of stay, d 13+
Echocardiographic outcomes
Peak transmitral gradient, mm Hg 9+3
Mean transmitral gradient, mm Hg 412
Peak LVOT gradient, mm Hg 8§+4
Mean LVOT gradient. mm Hg 5=3
MR severity
No/trivial MR 16
MR grade 1+ 9
MR grade 2+ 1
MR grade 3+ 0
MR grade 4+ 0

Edwards Sapien valves are from Edwards Lifesciences (Irvine, Calif). LVOT. Lelt
ventrcular outflow tract obstruction; T7A, transsent ischemse attack; MR, mutral

regurgstation. *According 1o MVARC criteria.
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CENTRAL ILLUSTRATION Clinical Outcomes With Transcatheter Mitral Valve Replacement With the Prosthesis

First 100 Patients Treated

Change in Mitral Regurgitation
11% 1.2% 4.5% 4.7% ; [
100% -

90% -

80%

70%

60% -

50% A

40%

30% -

20%
» No intra-procedural deaths 10%
» Technical success in 96% 0% - T T T T
« 30-day death, 6%; 1-year mortality, 26% Baseline Pre-Discharge 1Month 3 Months 6 Months 12 Months
» Among survivors at 1 year, 88.5% with mild BNone/Trivial M1+ M2+ 13+ W4+

or no symptoms

Sorajja, P. et al. J Am Coll Cardiol. 2019;73(11):1250-60.

(Left) The Tendyne prosthesis. (Right) Changes in mitral regurgitation at baseline and after treatment with the prosthesis. Severity of mitral regurgitation was
determined in a core echocardiography laboratory at baseline and through 12-month follow-up for survivors.




Homme 74 ans
Dyspnée NYHA I
Antdt RVAo bio




26-27-28
JANVIER

Homme 74 ans
Dyspnée NYHA I
Antdt RVAo bio

0L 43 RAO 22 CAU

Ex:Jun 18 2021

0L S53LAO 16 CAU

Gradient moyen trans mitral: 4 mmHg
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JANVIER Early outcomes of transcatheter mitral valve replacement
2022 with the Tendyne system in severe mitral annular
calcification

Mario Gissl'*, MD: Vinod Thourani>, MD; Vasilis Babaliaros®>, MD; Lenard Conradi*, MD;
Bassem Chehab’, MD; Nicolas Dumonteil®, MD; Vinay Badhwar’, MD; David Rizik®, MD; Benjamin Sun’, MD;
Richard Bae', MD; Robert Guyton®’, MD; Michael Chuang®, MD; Philipp Blanke'’, MD; Paul Sorajja’, MD

MARSEILLE

Table 3. Procedure and hospitalisation data.

| MACFS@m=11) | CUM=9) | Total (n=20)
Procedure time, min, mean+SD (n) 121+36.7 (11) 130+43.9 (9) 125+39.3 (20)
Cardiopulmonary bypass or ECMO 0% (0/11) 0% (0/9) 0% (0/20)
IABP used 9.1% (1/11) 0% (0/9) 5% (1/20)
Valve implanted 100% (11/11) 100% (9/9) 100% (20/20)
Standard profile 9.1% (1/11) 44 4% (4/9) 25% (5/20)
Low profile 90.9% (10/11) 55.6% (5/9) 75% (15/20)
Device retrieval 0% (0/11) 0% (0/9) 0% (0/20)
Technical success 100% (11/11) 88.9% (8/9) 95% (19/20)
Concomitant balloon valvuloplasty 54.5% (6/11) 55.6% (5/9) 55% (11/20)
Length of hospitalisation stay (days), median 6 6 7
Length of ICU stay (days), median 1.5 + 2.6
Discharge status Home 90.9% (10/11) 37.5% (3/8) 68.4% (13/19)
Acute care hospital 0.0% (0/11) 12.5% (1/8) 5.2% (1/19)
Rehabilitation centre 9.1% (1/11) 25.0% (2/8) 15.7% (3/19)
Skilled nursing facility 0.0% (0/11) 25.0% (2/8) 10.5% (2/19)
ECMO: extracorporeal membrane oxygenation; IABP: intra-aortic balloon pump; ICU: intensive care unit




Table 2. Clinical and echocardiographic outcomes at one year.

MAC FS (n=11) CU (n=9) Total (n=20)
Any mortality 36.4% (4/11) 44 4% (4/9) 40% (8/20)
Cardiac death 27.3% (3/11) 11.1% (1/9) 20% (4/20)
NYHA Functional Class | 50% (3/6) 16.7% (1/6) 33.3% (4/12)
] 33.3% (2/6) 83.3% (5/6) 58.3% (7/12)
] 16.7% (1/6) 0% (0/6) 8.3% (1/12)
v 0.% (0/6) 0% (0/6) 0% (0/12)
Heart failure hospitalisation 27.3% (3/11) 33.3% (3/9) 30% (6/20)
Myocardial infarction 0% (0/11) 0% (0/9) 0% (0/20)
New onset atrial fibrillation 18.2% (2/11) 11.1% (1/9) 15% (3/20)
Stroke 9.1% (1/11) 0% (0/9) 5% (1/20)
Disabling 0% (0/11) 0% (0/9) 0% (0/20)
Bleeding, all 63.6% (7/11) 0% (0/9) 20% (4/20)
MVARC life threatening or fatal 9.1% (1/11) 0% (0/9) 5% (1/20)
MV re-intervention* 9.1% (1/11) 11.1% (1/9) 10% (2/20)
Bioprosthetic valve dysfunction | Erosion, migration, malposition 0% {0/11) 0% (0/9) % (0/20)
Fracture (tear or damage) 0% (0/11) 0% (0/9) 0% (0/20)
Thrombosis 0% (0r11) 0% (0/9) 0% (0/20)
Haemolysis 9.1% (1/11) 0% (0/9) 5% (1/20)
Embolisation 0% (0/11) 0% (0/9) 0% (0/20)
Endocarditis 0% (0/11) 0% (0/9) 0% (0/20)
Paravalvular leak 9.1% (1/11) 0% (0/9) 5% (1/20)
Mitral rgurgitation grade Noneftrivial 100.0% (6/7) 100% (5/5) 100% (12/12)
1+ 0% (0/7) 0% (0/5) 0% (0/12)
2+ 0% (0/7) 0% (0/5) 0% (0/12)
3+ 0% (0/7) 0% (0/5) 0% (0/12)
A+ 0% (0/7) 0% (0/5) 0% (0/12)
Mitral paravalvular regurgitation | Noneftrace 100% (7/7) 100% (5/5) 100% (12/12)
Srade a iy il
2+ 0% (0/7) 0% (Q/5) 0% (0/12)
3+ 0% (0/7) 0% (0/5) 0% (0/12)
4+ 0% (0/7) 0% (0/5) % (0/12)
Mean MV gradient, mmHg Mean+SD (n) 42+1.4(6) 46+1.9(5) 4.4:16(11)
Median (min, max) 3.7 (3.0, 6.3) 4(2,7) 4(2,7)
1-month ES neo-LVOT (mm?) 424+109 (9/20) 0% (0/9) 4244109 (9/20)
Pre-discharge LVOT gradient (mmHg) 2.3+0.9 (10/20) 0% (0/9) 2.3+0.5 (10/20)

Patients in the MAC Feasibility Study had a 1-month cardiac CT study per protocol. * Alcohol septal ablation for LVOT obstruction (n=1),
vascular plugs for paravalvular leak (n=1). CT: computed tomography; ES: end systole; LVOT: left ventricular outflow tract; MV: mitral valve;
NYHA: New York Heart Association
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2022 Take home message

» MAC: non exceptionnel, gestion complexe

» Chirurgie difficile (décalcification), souvent contre-indiquée (terrain)

» IM pure: TEER possible ; plus difficile ; possible sténose induite Y

» TMVR / S3 in MAC : morbi-mortalité... =

» TMVR / valve dédiée : screen failure ; abord trans apical Q
o

> Eviter les procédures futiles !

guillaume.leurent@chu-rennes.fr




