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MINIMALLY INVASIVE MITRAL
VALVE REPAIR

ERNESTO JIMENEZ, MD
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The overall prevatence of mitral
regurgitation in the general
population is 2%.

Its etiology can be primary
(organic) or secondary
(functional) . Secondary MR is
a function of annular dilatation
and geometric distortion of the
subvalvular apparatus as a
consequence of LV remodeling
due to cardiomyopathy or
coronary artery disease.
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Causes Of
Primary Mitral Regurgitation
Structural Abnormality Disease
Annulus * Annular calcification
Leaflet * Myxomatous degeneration

(Fibroelastic and Barlow's)
* Rheumatic deformity
Chordae tendineae * Infectious perforation
* Myxomatous degeneration
* Spontaneous rupture
* Rheumatic shortening

Papillary muscle * Infectious destruction \Wl&lleyﬁealth

* Infarction

Healthier, together.

Normal Mitral Valve Orifice
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Pathophysiology

* MR is a progressive disease! When one
element of the (MV) apparatus becomes
defective it puts stress on the existing
elements

» For any given patient, the rate of deterioration
(i.e. mild to severe) is unpredictable. For the
patient with severe MR, the progression to left
ventricular (LV) muscle dysfunction is also
quite variable
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Functional Analysis Detail

* Type | — Normal Leaflet Motion

* Type Il — Leaflet Prolapse
* Chordal Rupture or Elongation
* Papillary muscle Rupture or Elongation

* Type lll — Restricted Leaflet Motion
* Commissural Fusion
¢ Leaflet Thickening
* Chordal Fusion or Thickening
* Tethering
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Functional Analysis

Type |

Repair vs. Replacement

Mitral Valve Regurgitation Caused By
Leaflet Prolapse
Sarano, JTCVS, 2009

* Article questioned whether choice of mitral
valve procedure (i.e. replacement versus
repair) affected LV function

* Reviewed 1063 patients

* MV replacement / with chordal sparring in
89%

* MV Repair patients had significantly higher
long-term LV function than MV Replacement
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Is the LV dysfunction that occurs in
MR reversible?

* Experimental and clinical studies in patients
before and after MV surgery have found that
at least at some point of the disease, the LV
dysfunction that occurs is reversed, by the
removal of volume overload.
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Reduced contractility in mitral valve

regurgitation is due in part to a loss of contractile \an lleyHealth

elements. This loss is reversible in animals by _
mitral valve repair Healthier, together.
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Figure 2. Survival after mitral valve repair in asymptomatic and
symptomatic patients in comparison with that in the general
population matched for age and sex, as depicted by the thinner
lines.
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* Repair of severe MR caused by a “floppy” mitral
valve in asymptomatic patients allows for
survival identical to that of the general
population

» Waiting for patients to become symptomatic
significantly lowers the survival, when
compared to the general population

\ valteyHeattn
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If a repair can be performed in the asymptomatic
patient with:

1) Severe MR
2) An operative risk of less than 1%

3) 95% likelihood of a successful repair with no
bioprosthetic

Then asymptomatic patients with severe MR and
normal LV function should be operated on to
avoid the potential risks of:

1) Decrease long term survival due to LV dysfunction
2) Atrial-fib

3) Pul HTN
) Pulmonary \?/’Vhlleyl'leaﬂ'h
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WHY OFFER PATIENTS

PORT ACCESS Minimally Invasive Mitral Valve
Surgery?

+ Eliminates median sternotomy and its associated wound morbidity
+ Shorter hospital stay!
» Quick return to work or routine activities?

« 46% at 4 weeks

» Total of 71% at 6 weeks

Relative containdications for some of the PORT ACCESS Minimally Invasiva Valve Surgery products include mederate to severe peripheral or acric
artherosclerosis and a history of thorace traums. Absclute contraindications for some of the PORT ACCESS Minimaly Invasive Valve Surgery pmducts include
aneurysm of the ascending aorta and severe zortic regurgitation. Do not 1ss PORT ACCESS arterial cannula and cathetes introducer sheath if the patient has
severe perij is oris i i for i y bypass

1. Grossi E, Galloway AC, Ribicave GH, Zakow PK, Denvaux CC, Baumann FG, Schwesinger DWW, Calvin SB. impact of minimaily
invasive vatvular hearl surgery —a case cantrol study. Ann Thorac Surg, 2001 71:807-810

2, Casselman FP, Slycie SV, Wellens F. De Gees! R, Degrieck |, VanPrael F, Vermusulen Y, Vanermen H. Mitral Valve Surgery Can
Now Rautinely Be | Cir 2003. 108 Suppl 1:1148~54.
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Anesthesia
 TEE
* Double —lumen endotracheal tube

» Position coronary sinus cardioplegia and pulmonary artery vent
catheters

* CFA and CFV cannulation for cardiopulmonary bypass

Right inframammary
crease is pulled
upwards.....

....as sterile drape is
affixed to skin.

ValleyHealth

Healthier, together.
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Single - lung ventilation allows atraumatic entry of right
pleural cavity through 4t ICS
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Femoral and Direct MVR Approaches

Using the Left Atrial Retractor, the
appropriate blade size is chosen and a
small stab incision is made on the
anterior chest wall. The blade handle
is inserted down into the left atrium
and attached to the blade. The handle
is pulled anteriorly to lift the intra-
atrial septum and provide full
exposure of the mitral valve.

The full extent of mitral pathology can
be evaluated at this point with
standard surgical techniques.
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Minimally Invasive Mitral Valve Surgery —
“A Reality”

\7 vatleyHealth
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Mitral Valve Repair Rate at a Veterans Affairs Hospital
Utilizing a Multidisciplinary Heart Team

Ernesto Jimenez, MO & = e Darrell Wu, MD » Shiah Omer, MD s . Pauline Nunez, MD =

Todd K Rosengart, MD » Joseph S. Cosell, MD o Sanw it

fublished March 05, 2018 « DOL hitips fidor argf 1010

Between 2000 anc 2008, the mitral valve (MV) repair rate in patients with severe mitral regurgitation at our low-vatume
Veterans Affairs hospital was 21%. Affer instituting a multidisciplinary valve team in 2009, we determined whether this rate
increased and characterized the outcomes of patients with degenerative disease. We retrospectively reviewed data from
108 MV operations performed at our hospital between 1/2009 and 8/2016. MV pathology was categorized as degenerative,
rheumatlc, endocarditis, ischemic, hypertrophic cardiomyopathy, or falled prior MV repalr. The surgical techniques used for
MV repair were reviewed. For the patients with degeneralive disease who undenwent MV repair, we assessed leafiet
involvement and postoperalive vaive function, For the full cohor, the MV repair rate was 67% and the 30-day montality rate
was 0.97%. Of the 74 patients with degenerative disease, 64 (86.5%) underwent MV repair (none required reoperation), For
these patients, the MV repair rate was significantly higher when the surgical approach was sterotomy rather than minimally
invasive right minithoracotomy (92.5% vs 71.4%, P=0.03). After MV repair, 95.3% of the degenerative disease patients had
mild or less mitra regurgitation; median echocardiography follow-up time was 555 days. Anatomic features associated with
a reduced MV repair rate in patients with degenerative disease were dystrophic leaflel calcification and severe mitrat
annular caicification. In an institution with a low volume of MV operations, preoperative surgical planning with a
mullidisciplinary valve team was associated with improved MV repair rates and excellent repair quality in patients with
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Seminars of Thoracic and Cardiovascular Surgery
AATS , Jimenez et al, 9/2019

* 100 consecutive mitral operations

* Mortality rate of 0.97 %

» 93% valve repair rate for degenerative disease
* Median Echo foliow up of 555 days

* Less than 5 % rate of recurrence > than mild MR in repaired
valves

* No re-operations

» Anatomic features associated with reduced mitral valve repair
were dystrophic leaflet calcification and annular calcification
Y vatteyHealth
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Mitral Repairs : WMC
2021 to present

* 42 Total Mitral Repairs
{ Repairs only + (repairs + concomitant
procedures)}
97.5 % performed for degenerative disease
2.5 % performed for functional MR
2.5 % performed for endocarditis

\ ValleyHealth

Healthier, together.
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Degenerative Mitral Repair Pathology

Anterior leaflet prolapse : 16%

Posterior leaflet prolapse : 52%

Anterior +posterior leaflet prolapse : 23 %
Barlow's valve : 9%

10.00%

6.00%

2.00%

(2]

NQF Predicted Outcomes
{Isolated MVR or MV Repair]

s
Vo7
1167 167

Operative Mortality (NQF) PostOp Renal Failure (NQF) FostOp CVAStroke (NQF) PostOp DSWI (NQR) PouOp Profanped Ventitation (NQF)  Auy Sl Reoperation (ST5)
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Post Degenerative Repair Residual MR (last
follow up echo)

Mild or less MR Moderate
97.6 % 2.4 %
50% Trace
25% No MR
25% Mild

\ vatteyHealth
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Functional MR

* A disease process that is caused by annular dilatation and geometric
structural changes of the left ventricle :

Ischemic MR

Non ischemic cardiomyopathies with LV dilatation
Atriogenic MR ( atrial fibrillation)

13
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Mitral Clip

Coapt Trial : Two-year Data
2018, NEJM

* First Randomized trial that demonstrated improved outcomes vs
medical therapy in patients with functional MR

* Death from any cause at two years : 29% vs 46 %

* Annual rate of rehospitalization within two-year period for heart
failure : 36% vs 67 %

14
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A Hospitalizations for Heart Failure B First Hospitalization for Heart Faifure
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Coapt 5 Year Results
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CUMULATIVE INCIDENCE FUNCTION OF CARDIAC DEATH

2
b

of cardiac death (%)
08

08

Acute residual MR = 2
== Acute residual MR 21

Gray test p-valuo < .0001
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Surgical versus transcatheter repair for secondary mitral — ® oot o uaaes
regurgitation: A propensity score-matched

cohorts comparison

Taishi Okuno, MD,” Fabien Praz, MD," Mohammad Kassar, MD," Patric Biaggi, MD," Maks Mihalj, MD,
Mischa Kiilling, MD,” Sonja Widmer, MD," Thomas Pilgrim, MD, MSc, Jiirg Griinenfelder, MD,

Alexander Kadner, MD, Roberto Corti, MD,” Stephan Windecker, MD,” Peter Wenaweser, MD,” and
David Reineke, MD

ABSTRACT .
Objectives: To compare the efficacy and clinical outcomes of transcatheter edge- =l
to-edge mitral valve repair (TMVr) and surgical mitral valve repair (SMVr) among o
patients with secondary mitral regurgitation (SMR). i
Methods: Consecutive patients with SMR treated using either TMVr (n == 199) or s
SMVI (n = 222) at 2 centers were included and retrospectively analyzed, To account |
for differences in patient demographic characteristics, 1.1 propensity score match- G
ing was performed. The primary endpoint was all-cause death within 2 years after WEx s on s
Rosults
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Randomized Trial MVr vs MVR
NEJM, 1/2016 (n=251)

ORIGINAL ARTICLE ‘
¢ 30-day mortality 1.6 % MVrvs 4
% MVR
of Severe Ischemic Mitral Regurgitation 23 % in MVR
» Rehospitalization for heart
Failure 21 % vs 17 %
* Two- year Rate of MR recurrence
59%vs3.8%
Figure 1:
IMR FMR Gf
- | I. ==
T‘;V » 0812041 [ 0321044

schematic illustrations depicting three-dimensional anterior and posterior papillary muscle (APM and PPM, respectively) displacement vectors in experimental ovine models
s ischemic and functional mitral regurgitation (IMR and FMR, respectively). Arrows indicate vectors that reached statistical significance according to Table 2. Arrow lengths
are proportionate to the average of the differences between Control and the respective IMR/FMR values. The small schematic illustrates the coordinate system used (see

Methods). SH=saddle horn, api=apical, lat=lateral, post=posterict, # 18=mid-lateral mitval annular marker
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Mechanism of leaflet tethering

Figure 2:

Schewatic illustraring the hypathssized predominant nwechanisn: leading to leafler tethering during IMR/FMR: Apical keaflet displacement is not - as frequuntly hyparheaized
- gssociated with aniral (A}, bue swith a pasterodateral displacement of the pasteromedial papillary niseie (PPM] [B). AML=alterior mitral leafler

Figure 3 Symmetric pattern of mitral valve tethering on twio- and three-di ional ech

diography. Symmetric mitral valve teaflet
tethering in primarily the apical dircetion sesults in 3 central schemic pital regurgitane jet (ALB). En face (surgeon’s view) of the mitral
valve exemplifies a cenual, erescentie-shaped regurgitant orifice and MR jet (C.D). AL, anterolateral commissure; AML, anterior miwral
leafley; IMR, ischemic mitral regurgication; L, feft aerium; LV, left ventricle; PM, pusterc Liaf

e; PML, posterior mitral leaflec,
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Figure 2 Asymmetric pattern of mitral valve tethering on ewo- and chree-dimensional echocardiogyaphy, Asyromerric mitmal valve leafler
tethering in the inferior/posterior direction (yellow arrow) results in posterioriy-dircered eccentric ischemic mitral regurgitation (IMR)
(A,B). En face (surgront view) of the mitral valve excmplifics the resultunt cegurgitane orifice, which is more medially locaked, and die
cecentric MR (C,D). AL, anteraloweral commissuce: AMVL, antesior imisral leaflen: LMR, ischanic miual regurgitation: LA, left awcians: LV,

et senuaete: 1031 pecrepmedial oo ure: PAL poccenor purcal leailes

IMR Recurrence after MV Repair and PMA
Nappi et al ,ATS 2019

Fig 1. S 2 of ring v miitral valve repoie
arred W e gy nsirge a S-mien
potytctrafluurcetivglene gruaft.
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Treatment Algorithm

[ SEVERE ISCHEMIC MR | o b A

ischemic mitral regurgitation (MR)

5 widergoing mitral valve (MV) sur-
Guidcline-directed medical therapy xery. "Paticnts with severe ischemic

| larization of ischemic/viable my d | MR underyoing isolated mitral valve

surgery or combined coronary artery

Mo  [conTivuEMEDICAL]  SEPass grafing and MY surgery.
P oad (e
remisen severs MR THERAPY s or et M s

1 S —=
+ YES dersized restrictive ring annuloplasty
iogr A MV repair. ‘Preoperative echocar-
1. Mitral valve ienting arca iz 2.5cm? liograpl ; kers for MR
2. Interpapillary muscle distonce > 20mm after combined undersized restrictive
3. Basal ancurysm/dyskinesis ring unnuloplasty MV repair and
s RESIRICTIVE papillary muscle approximation
5 ST Pi ALY = i 3
YES A 2, (PMA), cft ventricular.)
Eclocunliograpin®
NO Mitral valve tenting area 2 Liem?® PLUS: YES
1) Sy ic MV tethering pattern, 2) LV end-diastol
diameler = 64 mm, OR 3) LV end-gystolic diameter = 54 mm
L A
PLASTY + [[crompAL sPariNG vaLve REPLACEMENT]

Functional MR

RECOMMENDATIONS

1. In patients with chronic severe secondary MR related to LV systolic dysfunction (LVEF <50%) who have
persi severe symp (NYHA class I§, 1. or IV) while on optimal GDMT for HF (Stage D), TEER is
reasonable in patients with appropriate anatomy as defined on TEE and with LVEF between 20%% and
50%, LVESD =70 mm, and pulmonary artery systolic pressure =70 mmHg {318,338-344).

2, In patients with severe secondary MR (Stages C and D), mitral valve surgery is reasonable when CABG is
undertaken for the treatment of myocardial ischemia (345-351).

3. In patients with chronic severe secondary MR from atrial annular dilation with preserved LV systolic
function (LVEF =50%) who have severe persistent symptoms {(NYHA class Ill or IV) despite therapy for HF
and therapy for associated AF or other comorbidities (Stage D), mitral valve surgery may be considered
{352-356).

4. In patients with chronic severe secondary MR related to LV systolic dysfunction (LVEF <50%) who have
persistent severe symptoms (NYHA class Ul or 1V) while on optimal GDMT for HF (Stage D), mitral valve
surgery may be considered (317,345,348,357-378).

5. In patients with CAD and chronic severe secondary MR related to LV systolic dysfunction (LVEF <50%)
{5tage D) who are undergoing mitral valve surgery because of severe symptoms (NYHA class ill or IV) that
persist despite GDMT for HF, chordal-sparing mitral valve replacement may be reasonable to choose over
downsized annuloplasty repair (317,345,348,357-367,379-382).
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