Which is the best treatment option

for mitral regurgitation : surgical
Or percutaneous ?
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European Heart Journal (2003} 24, 1231-1243
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A prospective survey of patients with valvular
heart disease in Europe: The Euro Heart Survey
on Valvular Heart Disease

Table 2 Type of valvular heart disease

Total population n=5001 Patients with intervention n=1269

Native valve disease (%) ne 87.0

Aortic (¥ native) 44,3 57.4
Aortic stenosis (%)
Aortic regurgitation (%)

Mitral (% native) 34.3
Mitral stenosis (%)
Mitral regurgitation (%) S ———————————————

Multiple (% native) 20.2

Right (% native) 1.2

Previous intervention (%) ;
Conservative surgery (%) 18.4
Valve replacement (%) 81.6




SEVERE PRIMARY MITRAL REGURGITATION: INDICATIONS FOR SURGERY

Mitral valve repair should be

the preferred technique when
it is expected to be durable.

Surgery is indicated in

symptomatic patients with
LVEF >30% and LVESD <55 mm.

ESC/EACTS GUIDELINES §

Surgery should be considered
in patients with severe LV
dysfunction (LVEF <30% and/
or LVESD =55 mm) refractory
to medical therapy with high
likelihood of durable repair and

low comorbidity.

)

Surgery is indicated in
asymptomatic patients with LV
dysfunction (LVESD =45 mm
and/or LVEF <60%).

Surgery should be considered
in asymptomatic patients with
preserved LY function and
new onset of atrial fibrillation
or pulmonary hypertension

(systolic pulmonary pressure
at rest =50 mmHg).

Surgery may be considered

in patients with severe LY
dysfunction (LVEF <30% and/
or LVESD >55 mm) refractory
to medical therapy with low
likelihood of durable repair
and low comorbidity.

Surgery should be considerad
in asymptomatic patients with
preserved LV function, high

likelihood of durable repair,

low surgical risk and flail leaflet

and LVESD =40 mm.

Surgery may be considered in
asymptomatic patients with
preserved LV function, high
likelihood of durable repair,
low surgical risk, and:

* left atrial dilatation (volume
index 260 ml/m* BSA) and
sinus rhythm, or

* pulmonary hypertension on
exercise (SPAP 260 mmHg at

exercise).




SEVERE PRIMARY MITRAL REGURGITATION: STRENGHT oF EVIDENCE

JACC Wul 24, Ma 4
Novenber 13 FREI0H-4d

VALVYULAR HEART DISEASE

Echocardiographic Prediction of Left Ventricular Function After
Caorrection of Mitral Regurgitation: Results and Clinical Implications

MALRICE ENRIQUEZ-SARAND, MD, FACC, A, TAMIL TANE, MD, FACC,

HARTZELL V. SCHAFF, MD. THOMAS A ORSZULAK, MD, MICHAEL D, McOOON, MD, FACC,
KENT R. BAILEY, PuD}, ROBERT 1. FRYE, MD, FACC

Rochesier, Minmesola

Methods, In 266 patients underpolng correction of mitral
regurpiation between 1980 and 1989, left veatrioular Aeaetlon was

echocardiographically assessed preoperatively (withia 6 moaths)
and postoperatively (within 1 year),

Selecting Patients With Mitral Regurgitation and
Left Ventricular Dysfunction for Isolated Mitral
Valve Surgery

Constance K. Haan, MD, Cristina [. Cabral, MD, Donald A. Conetta, MD,
Laura P. Coombs, PhD, and Fred H. Edwards, MD

Uincisinns of Cardiccheracic sargesy and Cerdinlegy, Universice of Flarida, [=cksonelle, Florida, and The Culeoes Resezrch and
Aegeasmer, Growp, Duke Clinica) Beseasch Insfitute, Dustam, Morth Cascling

Methods. We queried the Society of Thoracic Surgeons
(STS) National Database to identify patients who had
isolated mitral valve replacement or repair for MR be-
tween 1998 and 2001. Mortality and morbidity outcomes
were compared by EF category (= 30% vs > 30%), and
observed mortality compared by EF group, stratified by
predicted risk for mortality. A classification and regres-




Selecting Patients With Mitral Regurgitation and
Left Ventricular Dysfunction for Isolated Mitral
Valve Surgery

Constance K. Haan, MD, Cristina I. Cabral, MD, Donald A. Conetta, MD,
Laura P. Coombs, PhD, and Fred H. Edwards, MD

Divisions of Cardiothoracic Surgery and Cardiology, University of Florida, Ja © 2004 b Tfn; T}luracfs;l:g 2094;;8:820_5}
Assessment Group, Duke Clinical Research Institute, Durham, North Carolit y the Society ot Thoracic Surgeons
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Number of Symptoms MR cause MR severity Age  LVdiameter Studyspecificsy Yearlymortality Vearly cardiac
patients (vears) (mm) events

Enriquez-Sarano, 129 Organic Moderate (EROarea 65 56 Quantitative, W 3%% 8%
etal* 20-39 mm’) prospective

Rosenhek etal™ 132 Degenerative ~ Moderatetosevere 55 56 Referral centre: § 1% 6%
prospective

Avierinos, etal™ 153 MVP Moderatetosevere 60 58 Community | 6% 14%
based

Ling, etal*§ 229 Flail leaflets Severe 66 64 Causespecific {§ 6-3%overal,  10-11%
4-1%without
symptoms

Grigioni, etal”§ 360 Degenerativein SR~ Severe Cause specific § 6%

Rosen etal™§ 31 Organic Severe Prospective
with exercise

Enriquez-Sarano, Organic Severe (ERO area Quantitative:
etal’§i 240 mm’) prospective




MITRAL VALVE SURGERY: OUTCOME DATA

Mitral valve replacement,

10 CABG (4

Mitral valve repair/replacement b8/l 14 4411 83l | 63/143
+CABG (% (11511612 (4117410) (2011133 (I?B




MITRAL VALVE SURGERY

1956 FIRST MITRAL VALVE REPAIR, W. Lillehei

1968 REMODELING ANNULOPLASTY, A. Carpentier




1983 - The “French correction”

the “French correction”
TYPE 11 TYEE 111
LEAFLET PROLAPSE RESTRICTED LEAFLET MOTION

« Surgeons are not basically concerned withlesions. We care more about
function. Therefore one may define the aim of a valve reconstuction as
restoring normal leaflet function rather than normal valve anatomy »

A. Carpentier, the French Correction 1984




TYPE | M.R.-—TECHNICAL EVOLUTION

ANNULAR DILATATION

Semi-rigid prosthetic D-shape ring (Carpentier)
Complete flexible ring (Duran)
Physio-Ring (Edwards)

Restrictive annuloplasty with a flexible ring




TYPE Il M.R.-—TECHNICAL EVOLUTION

Partial annular plication (Gerbode)
Resection (triangular /quadrangolar) of prolapsed leaflet segment (Carpentier)
Chordal transposition

Leaflet fixation on secondary chordae
Papillary muscle plasty (Dreyfus)
Edge-to-edge approximation (Alfieri)
Acrtificial chords implantation

“Respect rather than resect” concept (Perier)

ChordaeReplacement Versus

ResectionforRepairoflsolatedPosteriarbditrall eafletPralapse; I
AEgalitd

Ezeburgered al. AnnThoracBuryg 2004 37171 5-200




HOSPITAL VOLUMES vs REPAIR PREVALENCE AND RISK

o, Percent repaired % Hospital Mortality
100 = 4,00

80 1 65 mm 300 1

60 | g5 22 I o ' 2,02

40 B ’

3 H

0 0,00

<36 36-70 70-140 >140 <3 36-70 70- 140 >140

13.614 pts having elective isolated MR surgery between 2000
And 2003 in 575 US centers partecipating in the STS National
Cardiac Database.

Gamie et al. Circulation 2007:115:881-887




SEVERE PRIMARY MITRAL REGURGITATION
SURGERY ISANEVER ENDING STORY ...

Minimally invasive MV surgical approach
Right mini thoracotomy / lower ministernotomy

LESS SURGICAL TRAUMA

LESS BLEEDING

LESS STERNAL WOUND INFECTION
LESS POST-OP PAIN

BETTER RESPIRATORY FUNCTION
BETTER COSMESIS

FASTER RECOVERY

with the same quality, safety, efficacy.




Da Vinci

Robotic cardiac surgery

» Remotely controlled servo / 3D visualization
» Human wrist activity emulation / ambidexterity

» Tremor filtration
> Avoidance of of the fulcrum effect associated with long-shafted endoscopic instruments

> Portincision of 1 cm




Minimally invasive mitral valve surgery: “The Leipzig experience”

Piroze M. Davierwala, Joerg Seeburger, Bettina Pfannmueller, Jens Garbade, Martin Misfeld,
Michael A. Borger, Friedrich W. Mohr

Annals of cardiothoracic surgery, Vol 2, No 6 November 2013
Department of Cardiac Surgery, Heart Center, University of Leipzig, Leipzig, Germany

n =3,438 MIMVS (1999 to 2010)

'Table 1 Distribution of preoperative and intraoperative variables Qutcomes n (%)
Preoperative variables 30-day mortality 23(0.8)

Age in years 60.3+13 Low output syndrome 31(1.1)
Male 1,733 (61.3)

Body-mass index (kg/m’) 25.6+3.9

Failed mitral valve repair 45 (1.6)
Re-exploration for bleeding 198 (7)
Myocardial infarction 18 (0.6)

Preoperative cerebrovascular accident 90 (3.2)

Left ventricular ejection fraction (%) 56.6+18.9

. . Sepsis

Prior cardiac surgery 152 (5.4)

Active endocarditis 36 (1.3) Stroke

Timing of surgery Postoperative new dialysis
Elective 2,632 (93) Postoperative symptomatic neuropsychotic
Urgent/emergent 197 (7) syndrome

Log EuroSCORE (%) ) 496 Hospital stay, days 12.2:9.4




Aortic cannulation system for minimally invasive mitral
valve surgery

The Journal of Thoracic and Cardiovascular Surgery, 2015

Cristina Barbero, MD, Davide Ricci, MD, PhD, Suad El Qarra, MD, Giovanni Marchetto, MD, PhD,
Massimo Bothni, MD, and Mauro Rinaldi, MD, Torino, Italy

Age (v, mean — 510} 6H.T = 9.5

Female sex {(no.) 14 (21.5%)

Body mass index ril.p_.n'nt'_. mean = SD) 250 = 3T

Hyperension (no.) 43 (66_1%)

Dhiabectes (no.) 4 (6.1%%)

Chronic obstructive pulmonary discase (no.) 6 (9. 2%)

Admnal abrllatron (o) 19 (29.2%%)

Peripheral vascular discase (no.) 40 (61.6%%)

Abdominal sortic ancurism (o) 6B (9.2%)

Acortoiliac- femoral high tormuosity (mo_) 19 (29.2%%) Endodirect cannula Endoaortic Balloon clamp
Ischemic MR (no.) 14 (Z21.5%%)

Degenerative MR (no.) 3T (56.9%)

Logistic euroSO0ORE (mean = S5D) 9.7 =

Ejection fraction (%%, mecan = 512)
PAPs (mm Hg, mecan = 5ID)

Frevious candiac surgery (mo.) 17 (26.1%a)
MY replacement (no. ) 12 (18B.5%a)

Mitral prosthesis replacement (no.) S (7.7T%)
MY repair (Do)

Conversion to stemotomy (no.)

B i, . . Camera and CO, port
Ventilation (h, mean = SD)

Pump suction port
Intensive care unit stay (d, mean = 5D)
Reoperation for bleeding (no.) FIGURE 2. Patients positioning and port und incisioa placements.
Acute renal failure (no.)

Stroke (no.) 0 (0%)

30-d mortality (no.) m—) | (].5%)




Minimally invasive mitral valve repair in Barlow’s disease: Early and
long-term results

Michael A. Borger, MD, PhD, Anna F. Kaeding, MD, Joerg Seeburger, MD, PhD,

J Thorac Cardiovasc Surg 2014; 148:1379-85

Serguei Melnitchouk, MD, Michael Hoebartner, MD, Michael Winkfein, MD,
Martin Misfeld, MD, PhD, and Friedrich W. Mohr, MD, PhD

TABLE 2. Intraoperative data of 145 patients with Barlow's disease

{repair technigues are not mutually exclusive)

TABLE 3. Perioperative complications (n = 145)

Patients (n)

Operative data
Toal duration of surgery, min (mean = 5I¥)
CPB time, min (mean + 50)
Aortic crossclamp time, min {mean & 513)
Surgical techniques
MV replacement
MY repair
Meochordae formation with the loop technigue
Meochordae AMI.
Meochordas PML
Resection PML.
Resection AML
Sliding annuloplasiy PML
Alfier technigue
Chordal transfer
Commissural plication
Clelt closure
Complete annuloplasty ring
Partial annuloplasiy ring
Mean ring size, mm
Concomitant procedures
Tricuspid valve repair
Cryoahlation
ASDY/PFO closure

200 + 44
153 £ 47
99 4 33

81(5.5%)
137 (94.5%)
104 (71.7%)
90 (62.1%)

87 (60.0%)
41 (28.3%,)
10 (6.9%)
12 (8.3%)
25 (17.2%)
13 (9.0%)
13 (9.0%)

7 (4.8%)

110 (75.9%)
26 (17.9%)
357 + 28

B05.5%)
41 (28.3%)
17 011.7%)

Rethoracotomy tor bleeding
LCOs

TABP

ECMO)

Postoperative atrial fibrill ation

Respiratory Cailure
CWVA

Sepsis

Renal lailure

30-d mortality

6 (4.1%)
2 (1.4%)
2 (1.4%)

(1.4%)

41 (28.3%)

3 2.1%)
201.4%)
2 (1.4%)
1 (0.7 %)

1.4%

Freedom from MR = 2+

1.00

060 080

Currulative freedom frorm MR > 2+ (%)

000 020 040

S-yaar: 90.2% +/- 3.4%
_1EI—‘_|,|-HHr. 88. 4% +/-3.9%

3 4
Time since sumgeary (years)

Mumber at risk

T3

5 &

50 34

T
T

26




Outcomes of Minimally Invasive Valve Surgery
Versus Median Sternotomy in Patients Age 75
Years or Greater

Joseph Lamelas, MD, Alejandro Sarria, MD, Orlando Santana, MD,

Ann Thorac Surg 2011; 91:79-84

Andres M. Pineda, MD, and Gervasio A. Lamas, MD

Division of Cardiothoracic Surgery and Columbia University Division of Cardiology, Mount Sinai Medical Center and Heart

Institute, Miami Beach, Florida

Characteristics

Median
Sternotomy
{n =84}

Right

Minithoracolomy

{n=119)

Patient characteristics:
Age, vears (median, IQR)
Males (")
Body mass index (IQR)
Preaperative creatinine (IQJR)
Ejection fraction {median, IQR)
Diabetes mellitus (%)
Hypertension {%)
Peripheral vascular disease (%)
Cerebrovascular disease (%)
P'rior coronary bypass graft
surgery (%)
Prior valve surgerv (%)
Prior heart [allure (%)
Procedural characteristics:
Mitral valve surgery
Aortic valve surgery

Bl (Ta-8d)

37 (44)
26.2(23.9-20.2)
102 {0.67-13)
0.5 (0.46-0.60)

0 (23.5)

80 (9.2
8(9.5)
4(10.7)

10(11.9)

§(9.5)
17 (56)

40%

51%

79 {77-83)
47(39)
265(23.1-29.7)
1.02 (0.8-1.25)
0,58 (0.50-0.63)
32{26.9)
109 (91.6)
7159
19{16)
12{10.1)

8{6.7)
43 (36.1)

51%

49%

Outcomes

Median

Sternotomy  Minithoracotomy
- P -

Right

p Value

Postoperative
complications
(%)
In-hospital
death (%)
Stroke (%)
Reoperation for
bleeding (%)
Prolonged
ventilation
(%)
Renal failure
(%)
Wound
infection (%)
Intensive care unit
length of stay
hours (IQR)
Total hospital

length of stay
days (IQR)

35 (45)

25 (21)

8(9.5) mmp 2(17)

4 (4.58)
51(6)

32 (38)

14 (16.7%)

5(6%)

119 (57-193)

4(3.4)
8(6.7)

23019

1(0.8%)
1(0.8%)

52 (44-93)

12(9-20) EEEp 7 (6-10)

< (0,001




Minimally invasive right thoracotomy approach for mitral valve
surgery in patients with previous sternotomy: A single institution
experience with 173 patients

Michele Murzi, MD, Antonio Miceli, MD, PhD, Gioia D1 Stefano, MD, Alfredo G. Cerillo, MD,
Pierandrea Farneti, MD, Marco Solinas, MD, and Mattia Glauber, MD

Complication

30-d mortality
Stroke

Transient

Permanent
Delirium
Postoperative AMI
Pulmonary complications
Renal failure
New-onset dialysis
Reoperation for bleeding
Atnioventricular block

Postoperative AF




Outcomes of Minimally Invasive Mitral Valve
Surgery in Patients With an Ejection Fraction
of 35% or Less

Innovations 2013:8:1-5

Orlando Santana, MD,* Javier Revna, MD,* Andres M. Pineda, MD,* Christos G. Mihos, DO,*
Lior U. Elkavam, MD.,* Gervasio A. Lamas, MD,* and Joseph Lamelas, MD¥*

TABLE 1. Patient Baseline Characteristics

Minimally Invasive
Variables (N=T1)

Age, mean £ 8D, y
Men, n (%) 44 (62)
Hypertension, n (%) 67 (94) Variables Minimal Invasive (N = 71)

Diabetes mellitus, n (%) 23(32) Morbidity and mortality 13 (18.3)
Dyslipidemia, n (%) 31 (72) 30-d mortality ‘ 2(2.8)

Ejection fraction, mean + 8D, % 2746

TABLE 3. Postoperative Complications

Reoperation for bleeding 0
Renal failure 5(T)
Prolonged intubation 10 (14)
Reintubation 5(7)

Previous coronary bypass graft surgery, n (%) 19(27)
Previous aortic valve replacement, n (%) 9 (13)
History of cerebrovascular accident, n (%) b (9)
History of atrial fibrillation, n (%) 32(45)
Chronic obstructive pulmonary disease, n (%) 24 (34) Sternal deep wound infection 0
Preoperative creatining, mean + SD, mg/dL 1.2+05 Cerebrovascular accident I(14)
Tschemic cardiomyopathy, n (%) 3T(32) Atnal fibrillation 7(10)
Nonischemic cardiomyopathy, n (%) 34 (48)

Mew York Heart Association functional class 111 71 (100)
or IV, n (%)




LVEF =60% or
LVESD =45 mm

I%I

LVEF =30%

Mew onsec of AF or
SPAP =50mmHg

Refractory to
medical therapy

-

Yes

l

v

Mo

High likalihood of
durable repair, low
surgical risk, and
presence of risk
facrors®

Durable valve
repair is lilkehy

and low

comorbidicy




Table 3 Factors associated with a decision not to operate.

Multivariable analysis B Decision not to operate

P Odds ratioc  95% CI O Decision to operate

LVEF (per 10% decrease) . 1.329 {(1.17-1.66)
Aetiology

£ = 0.0001
Ischaemic 1
Mon-ischaemic 4. 44 {1.96-10.76) 50
Age (per 10-year increase) . . {1.15-1.72)
Charlson comorbidity index 0. ) (1.12-1.72) - F
{per 1 point increase) o 4% ARH

Degree of MR . 3040 AD-50 S0—80
Grade 4/ 4

Grade 3/4 . {1.28-3.29) Left ventricular ejection fraction (%)

W Decision not to operate
O Decision to operate

[1Decision to operate
P <0.0001 | l

P < 0.0001

1 |70%
590, : 489 -
- A

50-60 60-70 - 0 1 2 3 =3

W Decision not to operate

Age (years) Charlson comorbidity index




EURO HEART SURVEY on valvular heart disease — wiravel et al. 1 (2007) 28, 1358-65.

Isolated MR |
(n=877)

|"No severe rn.nﬁ"‘ | Severe MR |

| (n=331) (n=548)

‘ SYmpoms ‘ No symptoms Symptoms ‘
missing

n=144 =356
. n=6 )
- —

No il'l'tEI'\'Ef'l'[iG['I-. .- Intervention .I
n=203 (51%) |

n=193 (49%)

0 49% pts were denied surgery

L Reasons advocated: resolution of symptoms unter Tx (45%), comorbidity (37%),
advanced age (28%), pt refusal (23%), terminal HF (18%)

L One-year survival was lower in Med Tx (89% vs 96%)

In multivariable analysis, older age and higher comorbidity index were predictive
of a 1-year mortality while therapeutic decision WAS NOT.




Acute and 12-Month Results With
Catheter-Based Mitral Valve Leaflet Repair

The EVEREST 1l (Endovascular Valve
Edge-to-Edge Repair) High Risk Study

Table 41 Baseline Characteristics

High-Risk Group Concurrant Comparator Group
Characteristic (m = 78) (n = 36)

Agea, yrs TE.T + 9.8 TF2 v 120
=75 yrs &61.5 63.9
Male s2.8 50.0
Comaorbidities
=5 comorbidities 88.5 T7.B
Coronary artery discase 8242 Ti1.4
History of congestive heart failure 1000 8323
Chronic pulmonary disease 24 6 23.3
Moderate to severe renal disease 2321 21.4
History of diabetes 41.0 41.7
History of cerebrovascular disease i7.9 22.2
History of peripheral vascular disease 182 229
Myocardial inTarction 55.8 326.4
Atrial fibrillation 61.6 E2.82
Previous cardiovascular surgery G2 B8 T2.2
Pacemaker or ICD implant 26.1 12.9
Percutaneous coronary Interventlion 328.5 20.6
NYHA functional class Il or IV B89.7 B8B32.9
LV ejection fraction 54.4 + 437 552 + 181
LV intarnal diameater, systola, cm™ 29 11 28 1.1
MR etiology
Degenerative 41.0 26.1
Functional 59.0 &2.9
Predicted surgical mortality rate (STS risk score 182 = 8.0 17.4
and/or surgeon estimated risk), %t

Predicted surgical mortality rate 14.2 = 8.2 14.9
(STS calculated risk score only), %f




Acute and 12-Month Results With
Catheter-Based Mitral Valve Leaflet Repair
The EVEREST 1l (Endovascular Valve
Edge-to-Edge Repair) High Risk Study

[ Nonhierarchical Major Adverse Events

Procedure Through 30 Days Procedure Through 12 Months

Description of Major Adverse Event* Patients No. of Events Patients No. of Events
6/78) 6 24.4(19/78) 19
2/18) 5.1(4/78)
0/78) 0.0(0/78)
0/78) 0.0(0/78)
2/18) 2.6(2/78)
3/18) 6.4 (5/78)
0.0(0/78)
26(
38(
0.0(
38(
(
(

Death

Myocardial infarction

Reoperation for failed MV surgical repair or replacement
Urgent or emergent cardiovascular surgery for adverse event
Major stroke

Renal failure

Mechanical ventilation >48 h

2/18)
1/18)
0/78)
0/78)
Transfusion of =2 U of blood 17.9(14/78) 24.4(19/78)
Totalt 26.9(21/78) 42.3(33/78)

2/18)
3/18)
0/78)
3/18)

GI complication requiring surgery

New onset of permanent AF

L= == B A" I = RN ¥ R L Y e TR - R L ]
w O W o oo O O

Septicemia

1.7
26(
0.0(
0.0(
26 (
38(
Deep wound infection 0.0(0/78)
26(
13(
0.0(
0.0(
(
(




A systematic review on the safety and efficacy of
percutaneous edge-to-edge mitral valve repair with
the MitraClip system for high surgical risk candidates

Munkholm-Larsen S, et af. Heart 2014:100:473-478

Table 1 Summary of baseline patient characteristics in high risk patients undergoing mitral valve repair using MitraClip

Grade of
Follow-up Logistic STS Mitial valve pathology severity of Previous

Level of period EuroSCORE score (%) b cardiac
Author evidence  (months) (%) (%) Functional Degenerative 2 3 4  surgery (%)

Altiok" Level 4 6 18212 - 100 0 W% -
Treede' Level 4 12 36 (21-54)* - 65 53 46 35
Pleger'® Level 4 1 Y 63 36 88 0 39
Schillinger"? Level 4 12 2944 65 35 65 37
Paranskaya™ Level 4 12 24112 57 - 1
Grasso®™ Level 4 12 12114 76 24
Ihlemann®® Level 4 3 22410 - -
Chan™ Level 4 12 27412 44 56

Van den Level 4 b 171417 a0 10
Branden’'

Siirder® Level 4 6 17 (19) 62 38
Auricchio® Level 4 14 3019 0
Whitlow™ Level 4 12 = 59 N




A systematic review on the safety and efficacy of
percutaneous edge-to-edge mitral valve repair with
the MitraClip system for high surgical risk candidates

Munkholm-Larsen S, et af. Heart 2014:100:473-478

:'Il'ijmhi;r ?;nte d Clip Median
Successful %ps P Early related length of
Acute clip H— need for chordal  Transseptal Partial clip  Transfusion  hospital
procedural  implantation Jor surgery rupture  complication  detachment of >2 units  stay
Author success (%) (%) 1 2 more (%) (%) (%) (%) (%) (days)

Altiok? - 97 100 77T B

Treede'® : 92 97 62 32 5.4
Pleger'® - 92 73027 -
Schillinger™ | 2. 84 99 - - 0
Paranskaya™ | 4. 97 - 17 55 1.2
Grasso®™ L 100 58 40 0
Ihlemann®? : 100 7525 6.2
Chan™ 93 N 52 -

Van den I - B N 18
Branden®

Siirder™ . 85 54 40 4 3.0
Auricchio®® : g5 49 2.0
Whitlow* : - 0

Weighted : : 37 23
mean




SEVERE PRIMARY MITRAL REGURGITATION FLOW - CHART

2014 AHA/ACC GL

D EG E N E RAT IVE Transcatheter MV repair may be considerad for severzly symptomatic patients (NYHA class IFTV) with
B imary M > 1) who have a reasonable life expectancy but a prohibitive surgical nsk

because of severe comorbidities

POS - CLIP

HIGH RISK -®

NEG - REPAIR

HIGH VOLUME CENTERS




Background in the Management
(Moderate-Severe) Secondary MR

1. Operative mortality is higher than in primary MR
2. Long-term prognosis is worse (comorbidities)
3. No evidence that surgery prolongs life (5-yrs death 50%)
1. CABG alone does not correct MR in most patients
2. Untreated MR is associated with recurrent HF and death
3. Functional improvement uniformly reported after MVS
4. Persistence and high recurrence rate of MR after MV repair

Non randomized observational

Retrospective
trials for most

trials

One randomized study not powered to evaluate the outcome has compared
CABG with CABG/MVRepair in moderate ischemic MR

ent in class/LV function e @
www.escardio.org/guidelines

EURODPEAN

';{-f_'_‘l uch ]‘I‘CVS 2{]09 SOCIETY OF

CARDIOLOGY ™




Impact of Mitral Valve

Annuloplasty on Mortality Risk

in Patients With Mitral Rwutmtatmn

and Left Ventricular qutth Dvbtunctmn

Audeey H. W, MD, MPHL* Keith D. Asronson, MD, MS* Steven F. Bolling, MD, FACC,t

Event-free Survival

1000 1500 2000

Time {Davs)

Figure 1. Event-free survival for non-mitral-valve annuloplasty (MVA)
group (solid line) and MVA group (dotted line).

“...retrospective analysis of this large cohort of patients with LV disfunction and
significant MR demonstrates no mortality benefit conferred by undergoing MVA.
(...)MVA was not associated with the combined endpoint of death, LV assist
device implantation, or UNOS status 1 heart transplantation”.




Indications for mitral valve surgery in
secondary mitral regurgitation

Surgery is indicated in patients with severe MR undergoing CABG,
and LVEF > 30%.

Surgery should be considered in patients with moderate MR
undergoing CABG (Exercise echo is recommended to
identify dyspnea, increase in severity of MR and in SPAP).

Surgery should be considered in symptomatic patients with severe
MR, LVEF < 30%, option for revascularization, =nd evidence of
viability.

Surgery may be considered in patients with severe MR, LVEF

» > 30%, who remain symptomatic despite optimal medical
management (including CRT if indicated) and have low
comorbidity, when revascularization is not indicated.
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Table 1: Precperative clinical features

Table 3: Perioperative results

Surgery MitraClip P-value®
(n=91) (n=52) Surgery MitraClip P-value*
Age (years) 64998 684 :92 X (n=91) (n=52)

Female gender, n (%) 21 (23.7) 9 (17.3)

Previous AMI, n (%) 34 (37.4) 31 (59.6) . . .

Log EUroSCORE, n (%) wep 10.2 + 7.4  21.9 + 4.8 . In-hospital mortality, N (9 — 6 (6.6)

Previous cardiac surgery, n (%) 9(9.9) i Acute kidnﬂy injury, H (%] 28 {3[}}} 1

« rtery disease, n (% 44 (483 : !
s filation,n 68 29(32) 3 o Need for CVVH, n (%) 2(22)

Chronic renal failure, n (%) . . ) LCOS, n (%) 3(33)

COPD, n (%) . , ; . . .
Cerebrcirascular disease, n (%) : . . Ma_jﬂl‘ infection/ SEpsis, N {%J 15 “6-5)

Diabetes, n (%) . , X Stroke, n (%) 2(2.2)

NYHA functional class, n (%) AMI, n {%} 0
:| z | : Discharge MR 2 3+, n (%) 0

11

Y

0.01
(307) 1
(5.8) 0.2
(7.7) 0.2
(3.8) 0.02

0.2

Na
(9.6) 0.002

N o O W bk wo O

CVVH: continuous veno-venous haemofiltration; LCOS: low cardiac

AMI: acute myocardial infarction; COPD: chronic obstructive output s-,.rnclrcame; AMI: acute m-,rncardial infarction; MR: mitral
pulmonary disease; NYHA: New York Heart Association. o

*Student’s unpaired t-test for continuous data; Chi-square test for reggrgltatmn,
categorical data. *Chi-square test.
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Mitral valve pathology in severely impaired left ventricles can be
successfully managed using a right-sided minimally invasive
surgical approach’

Jens Garbade*, Joerg Seeburger, Denis R. Merk, Bettina Pfannmiiller, Marcel Vollroth, Markus ). Barten,
Michael A. Borger and Friedrich-Wilhelm Mohr

Department of Cardiac 5 y, Heart Center, University of Leipzig, Leipzig, Germany EIJFIf!FIE":':f'l ||:|urr|-;1| of Cardio-Tharacic TP |

Table 1: Baseline clinical characteristics in patients
undergoing Mini-MV with an LVEF < 30%

Variable A I - hAY

n =177 patients

Study
Cemographics

MY HA cl
Comorbidi
Previous cardiac surgery
Primary 1CM
Primary DCh
COPD
I insufficienaoy




Mitral valve pathology in severely impaired left ventricles can be
successfully managed using a right-sided minimally invasive
surgical approach’

Jens Garbade*, Joerg Seeburger, Denis R. Merk, Bettina Pfannmiiller, Marcel Vollroth, Markus ). Barten,
Michael A. Borger and Friedrich-Wilhelm Mohr

Department of Cardiac Surgery, Heart Center, University of Leipag, Leipaig, Germany

Table 4: Outcomes, complications and reinterventions in
patients undergoing Mini-MV with LVEF < 30%

Variable Mini-hY
n=177

Early postoperative course

30-day mortality 14 (7.9%)
Inotropic support T3 (7 45%)
Low cardiac output syndrome requiring 15 (8.5%)
mechanical circulatory suppaort

LABP 9 (5%)

ECHMO G (3.8%)
Bleeding, requiring surgery within 24 h 12 (6.9%)
Sepsis 14 (7.9%)
Acute renal Tallure/haemodialysis 12 (6.7%)
Respiratory failure 7 (4.0%)
CVE (transient or persistent) 4 (2.7%)
Intensive care time > 24 h 129 (72.8%)
Hospital stay (days) 17212

Long-term follow-up
Heart transplantation 10 (5.7%) 3-47 months
after Mini-bMy
VAL implantation 3 {1.7%) 4-8 months
after Mini-bAY

Reoperation on MV during the follow-up 7 (4.0%)

IABP: intra-aortic ballon pump; BECMO: extracorporeal membrane
oxypenation; CVE: cerebrovascular event; LVAD: left ventricular assist
device,

European Journal of Cardio-Thoracic Surgery 44 (2013)

@ 1 year 78% vs 82%
@ 2 years 63% vs 70%
{@ 5 years 53% vs 41%
@ 10 years 46% vs 20%

T Minl-MV LVEF <30

i

SHFM score

Patients at risk
108 88 78 52 4 MM 19

Survival time years



Percutaneous Mitral Valve
Edge-to-Edge Repair

In-Hospital Results and 1-Year Follow-Up of 628 Patients of
the 2011-2012 Pilot European Sentinel Registry

TABLE 1 Baseline Clinical Characteristics

Mixed/f
Other Functional MR Degenerative MR

(rn — 17) (rn — 452) (n — 143)
Age, yrs TE8.0O &+ 8.4 F2.8 &+ 9.8 F8.3 == 8.5
Male 47.2 LSy 52.5
Diabetes mellitus 1.8 3231 12.6
Hy pertension 3.2 FI.6e 59 .0
COPD 1.8 19.8 20.3
Prewvious strolke 177 12.8 182
Significant CAD 29_4 31.9 25.9
Prewvious NI 25.5 3I7.6 123
Prewvious PCIT 1.8 1.4 T14.1
Previous CABG 35.3 34.9 21.7

Previous wvalwve 5.9 9.7 1.9
sSurge rny

MNY HA functional
class

1 1.6 oO.0 11 2.5
1 129 23.5 104 19.6
1 e3.7 52.9 FO.3 53.6
I 1.8 23.5 1T=.2 1=2.=2
AFib/flutter 2.7 1T8.8 2F.2 50.0
LVWVEF —=30%0% 32.8 12.5 420 2.8

Baseline SCr, 1220 = 80.5 Ms.7 = 37.2 137.7 = 88.0 MmMm2.6 += 45.8
urmoll/ 1L

CK Dy 30.5 177 32.8 241
Hemodialysis 9.2 0.0 9.3 10 .5
EuroSCORE 204 = 16.7 15.5 &= 11.2 21,9 = 17.6 16.3 &= 13.7




Percutaneous Mitral Valve
Edge-to-Edge Repair

In-Hospital Results and 1-Year Follow-Up of 628 Patients of
the 2011-2012 Pilot European Sentinel Registry

TABLE 2 Procedural/Iin-Hospital Clinical Outcomes

Overall* Functional Degenerative

(n = 628)

MR (n = 452)

MR (n = 143)

p Valuet

Death
Tamponade
Stroke

Severe bleeding
Transfusion

VWascular complication
requiring intervention

New-onset atrial
fibrillation

Acute procedural
success

Clip embolization

Inability to reduce
MR

Implant =2 clips
Procedure duration, min

Median hospital
stay (IQR), d

2.9 D) 2.0

1.1 0.7
0.2 0.0
1.1 0.9
100 o.7
o.7 1.0

1.7 12.6
S5.4 o5.8

o.7 0.5
3.5 3.0

37.5 36.5

1283 = 67.9 137.2 + 68.2

5 (3-7) ) 5 (4-7)

4.9
1.8
o7
2.1
12.4
0.0

10.2

S3.7

0.9
4.4

44 .3

1321 = 65.6
5 (3-7)

0.075
0.298
0241
0.368
0.406
0.581

0.599

0.3204

0.521
0.287

0.098
O. 463
0.348




One- and Twelve-Month Safety and Efficacy Outcomes of Patients
Undergoing Edge-to-Edge Percutaneous Mitral Valve Repair (from
the GRASP Registry)

Carmelo Grasso, MD?, Davide Capodanno, MD, PhDa’b’*, Salvatore Scandura, MD?,
Stefano Cannata, MD", Sebastiano Imme, MD*, Sarah Mangiafico, MD", Anna Pistritto, MD?,
Margherita Ministeri, MD", Marco Barbanti, MD", Anna Caggegi, MD", Marta Chiaranda, MD",
Fabio Dipasqua, MD?", Sandra Giaquinta, MD?, Michele Occhipinti, MD? Gianpaolo Ussia, MD?,
and Corrado Tamburino, MD, PhD*"

Major adverse events at 30 days

Outcome

Overall (in = 117)

Degenerative (n = 28) Functional (n = 89)

Any MAE

Death

Myocardial infarction

Reoperation for failed surgical repair or replacement
Urgent or emergency cardiovascular surgery for adverse event
Major stroke

Renal failure

Deep wound infection

Mechanical ventilation for >48 h

Gastrointestinal complication requiring surgery

New onset of permanent atrial fibrillation
Septicemia

Transfusion of >2 U of blood

4 (3.4%)
1 {0.9%)
0
0
0
1 (0.9%)
0
0
0
0
1 10.9%)
0
1 {0.9%)

4 {4.5%)
o) | (1.1%)
L
()
)
1 (1.1%)
0
0
0
0
1(1.1%)
)
1 (1.1%)




SEVERE FUNCTIONAL MITRAL REGURGITATION FLOW - CHART
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MITRAL REGURGITATION: SURGICAL OR PERCUTANEOUS ?

HEART TEAM APPROACH IS MANDATORY

1 Is valvular heart disease severe ?

[ Does the patient have symptoms ?

1 Are symptoms related to valvular disease ?

1 What are pt life expectancy and quality of life ?

Do the benefits outweight the risks ?

1 What are the patient’s wishes ?

1 Are local resources optimal for planned intervention ?




