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Stages of Chronic MR
 The best therapy for chronic secondary MR is not clear because MR is

only 1 component of the disease, with clinical outcomes also related
to severe LV systolic dysfunction, coronary disease, idiopathic
myocardial disease, or other diseases affecting the heart muscle
 There are instances in which both primary and secondary MR are
present.
 In patients with secondary MR, compared with primary MR, adverse
outcomes are associated with a smaller calculated effective
regurgitant orifice

N Engl J Med. 2016;374:344-53.

Why secondary MR has worse prognosis?
 Severity of secondary MR may increase over time because of the

associated progressive LV systolic dysfunction
 Doppler methods for calculations of effective regurgitant orifice
area by the flow convergence method may underestimate severity
because of the crescentic shape of the regurgitant orifice, and
multiple parameters must be used to determine the severity of MR
 Even so, on the basis of the criteria used for determination of
“severe” MR in RCTs of surgical intervention for secondary MR,
the recommended definition of severe secondary MR is now the
same as for primary MR (effective regurgitant orifice ≥0.4 cm2
and regurgitant volume ≥60 mL), with the understanding that
effective regurgitant orifice cutoff of >0.2 cm2 is more sensitive
and >0.4 cm2 is more specific for severe MR
Am Coll Cardiol. 2000;36:1152-8.

MR quantification comments..
 Quantitative parameters for severe

MR included RF >50%, RVol >60
ml, and EROA >0.4 cm2.
 These values were derived from a
single-center observational study
comparing RVol and EROA
calculated by the proximal isovelocity
surface area (PISA) method,
quantitative Doppler, or the average
of both methods to angiographic
grading in 180 consecutive patients
(Circulation 1997;96:3409–15).
 LV angiography and
echocardiography were performed
within 3 months of each other.
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Chronic Primary MR -Recommendations

Nishimura, et al. 2017 AHA/ACC Focused
Update on VHD

Ανεπάρκεια μιτροειδούς βαλβίδας
 Αναστολείς νευροορμονικού άξονα
 CRT
 Χειρουργική αντιμετώπιση
 Mitral clip

Hemodynamic Considerations
 An EROA >0.6 cm2 is nearly

impossible in secondary MR (unless
the LV is extremely large) because
MR cannot exceed 100% of total LV
stroke
 An underappreciated dependence of
both EROA and RVol on LVEDV is
evident, such that an EROA of 0.2
cm2 can be associated with RF
>50% when LVEDV is normal, but
is typically 0.3 cm2 at moderately
dilated LVEDV values (220 to 240
ml) typical of most clinical trials in
heart failure.
 Only at very large LVEDV values is
EROA 0.4 cm2 associated with RF
>50%.
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Hemodynamic Considerations
 Furthermore, the

relationship between EROA
and LVEDV is influenced by
the mean systolic pressure
gradient between the LV
and LA, with higher EROA
values in decompensated
HF patients with
hypotension and elevated
LA pressure compared with
hypertensive patients with
normal LA pressure.
 LVEF has an important role
(60 ml RVol presumes
LVEF is 40% or more and
dilated LV ;RVol <30 ml
can be associated with RF
>50% in smaller ventricles
or very low LVEF )
J Am Coll Cardiol 2013;62:e147–
239.

The Dynamic Nature of Secondary MR
 EROA also varies notoriously

with loading conditions,
commonly seen during
hypertensive crises and heart
failure exacerbations.
 Functional MR severity changes
over time with medical therapy ,
revascularization , and cardiac
resynchronization therapy.
 The guidelines do not address
how to approach the dynamic
nature of secondary MR.
Circulation 2011;124 11 Suppl:S156–62.
Circulation 2011;124:912–9.

The gap between evidence (guidelines) and
clinical practice
 Appropriate settings for optimal follow-up of these

patients are not ubiquitous.
 A substantial number of patients are referred for
surgery too late in the disease course with longstanding and advanced symptoms, resulting in increased
operative risk and suboptimal long-term outcomes.
 Stated reasons for deferring surgery, such as older age,
co-morbidities, and poor left ventricular (LV) function,
illustrate the knowledge gap in the management of
VHD as many of these are not considered
contraindications to valve intervention.
 In the Euro Heart Survey, surgery was denied to 33%
of elderly patients with severe symptomatic aortic
stenosis and to 50% of patients with severe
symptomatic mitral regurgitation; a high proportion of
patients with symptomatic VHD were, thus,
inappropriately treated medically.
European Heart Journal (2013) 34, 1597–1606

Prevalence and Outcomes of Unoperated Patients With Severe Symptomatic
MR and Heart Failure
 In 5,737 patients, FMR (74%) and

degenerative MR (DMR) (21%) were
the predominant mechanisms of MR.
 MV surgery was performed in 47%
(518 of 1,095) of patients, whereas
53% (577 of 1,095) of patients were
unoperated and medically managed
 Over a mean follow-up period of 4.5
years, ACE-I (31% to 63%),
ARB(13% to 25%), BB(35% to 82%),
and MRA(13% to 33%).
 CRT (17%), PCI (10%).
JACC Vol. 63, No. 2, 2014

Independent prognostic value of functional mitral
regurgitation in patients with heart failure

 Severe FMR was defined quantitatively as

ERO>0.2 cm2 or RV>30 ml or VC>0.4
cm.
 FMR is strongly associated with outcome
after adjustment for LVEF and restrictive
mitral filling pattern (Dec E<140msec) in
patients with both ischaemic and nonischaemic DCM.
Heart 2011;97:1675e1680

Prognostic implications of functional mitral regurgitation according to the severity
of the underlying chronic heart failure: a long-term outcome study
 Acker et al. found that in dilated hearts,

mitral valve repair had effects only in
modest LV remodeling.
 Similarly, Braun et al. demonstrated in
a cohort of patients with ischaemic
mitral regurgitation that LV reverse
remodelling occurred in the group with
an LV end-diastolic diameter <65 mm,
while no benefit was demonstrated for
patients with an LV end-diastolic
diameter >65 mm
 FMR was independently associated
with increased risk of death and heart
transplantation in patients with less
severe CHF symptoms and in patients
at lower overall risk.

European Journal of Heart Failure (2010) 12, 382–388
Thorac Cardiovasc Surg 2006;132:568–577, e561–e564.
Ann Thorac Surg 2008;85:430–436, discussion 436–437.

Percutaneous mitral valve repair: The last chance for symptoms
improvement in advanced refractory chronic heart failure?
 Seventy-five consecutive patients with
FMR grade ≥ 3+ and severe HF symptoms
despite optimal medical therapy and CRT
underwent PMVR with the MitraClip
system (mean age: 67±11 yrs,
logEuroSCORE =23±18%, LVEF=
30±9%).

Int J of Cardiol 228 (2017) 191–197

Ασθενής 60 ετών, CABG, CRT-D, EF=20%, συχνές νοσηλείες με οιδήματα
ανά σάρκα, ασκίτη, ισχαιμική ηπατίτιδα ΟΝΑ, εκφορτίσεις απινιδωτή,
σοβαρή MVR
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Ασθενής 77 ετών με χειρουργηθείσα στεφανιαια νόσο, ΝΥΗΑ IV, υπο πλήρη
φαρμακευτικη αγωγή με συχνές μηνιαίες νοσηλείες για απορρύθμιση κλινικού
σταδίου. ΚΕ=30%, πνευμονική υπέρταση, Σοβαρή MR

M Chrysocheris

Percutaneous mitral valve repair

From: Secondary Mitral Regurgitation in Heart Failure: Pathophysiology,
Prognosis, and Therapeutic Considerations

Secondary MR in Heart Failure: Interaction Between the Etiology of MR and the Relative Success Rates of MV Surgery and MitraClip in
the Randomized EVEREST II Trial
Success was defined as freedom from the combined outcome of death, MV surgery, or reoperation, or MR >2+ (echocardiographic core
laboratory determination). Adapted with permission from Feldman et al. (88) and Mauri et al. (89). EVEREST II = Endovascular Valve
Edge-to-Edge REpair Study; MR = mitral regurgitation; MV = mitral valve.
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JACC 2015;65(12):1231-1248.

The MITRACLIP evidence base: Trials and Registries
 The EndovalvularValve Edge-to-Edge Repair Study (EVEREST) phase I

study enrolled 107 low-risk patients with either primary or secondary
MR and established the safety and efficacy of MitraClip, although 25%
underwent surgery at 3 years because of recurrent MR
 The EVEREST II study randomized 279 low-to intermediate-risk
patients in a 2 : 1 fashion to either MitraClip or isolated mitral surgery .
Patients had either primary (73%) or secondary (27%) MR and had
conventional indications for surgery;. At 5-year follow-up, there was no
difference in survival between the MitraClip and surgical arms for either
primary or secondary MR. However, freedom from surgery was
significantly worse in primary MR patients assigned to MitraClip (69 vs.
95%), whereas no difference was seen in those with secondary MR
 Patients with a successful index MitraClip procedure had similar freedom
from surgery to the surgical arm, highlighting the importance of patient
selection and operator experience in procedural outcomes.

Spectrum of diseases treatable with MitraClip

 Carpentier type I, normal leaflet motion with annular dilation;
 type II, increased leaflet motion (leaflet prolapse or flail);
 type IIIb, restricted leaflet motion in systole, seen in ischemic cardiomyopathy.
Eur Heart J 2011; 32:2350–2357

Mitral clip clinical trials

A Randomized Study of the MitraClip Device in Heart Failure Patients
With Clinically Significant Functional Mitral Regurgitation (RESHAPEHF)
This trial is a randomized study of the MitraClip device in heart failure patients with
clinically significant functional mitral regurgitation. A hierarchical composite of allcause mortality and recurrent heart failure hospitalizations is hypothesized to occur at a
lower rate with the use of the MitraClip device in addition to optimal standard medical
therapy compared to optimal standard of care therapy alone.

More mitral-clip evidence
 A recent meta-analysis of 875 patients from nine studies investigated

the impact of MitraClip on secondary MR.
 On an average, 1.48 clips were implanted/patient and after a
median follow-up of 9 months, 78% were NYHA I/II and 89% had
less than 2þ mitral regurgitation, with 15% mortality.
 Moreover, 6-min walk test improved by 100 m, and a significant
reduction in LV volumes and pulmonary pressures was seen.
 Increased LV systolic volumes at baseline were associated with a
significant reduction in volumes after MitraClip, whereas baseline
atrial fibrillation reduced the positive effect of MitraClip on ejection
fraction and LV volumes.
Am J Cardiol 2015;116:325–331.

A meta-analysis of MitraClip system versus surgery for
treatment of severe mitral regurgitation

Mortality

reoperation

Patients in the MitraClip group were older, had a higher
EuroSCORE and a lower LVEF at baseline.
The number of patients with post-procedure residual MR
Ann Cardiothorac Surg 2013;2(6):683-692
severity >2 was significantly higher in the MitraClip

Mitral clip in clinical practice

JACC VOL . 6 9 , NO. 1 0 , 2 0 1 7

Role of Echocardiography in Percutaneous
Mitral Valve Interventions
 Assessing the mechanism of MR
 Quantitating the severity of MR
 Guiding transseptal crossing
 Aligning the delivery system perpendicular

to the mitral plane at the location of the MR
jet
 Alignment of clip’s arms perpendicular to

MV coaptation line
 Determining success of grasping both leaflets
 Verification of clip stability after release from

delivery system
 Reassessing MR severity

 Locating of persistent leak(s)
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Predictors of outcome in patients undergoing MitraClip implantation:
An aid to improve patient selection
The 2-year survival was 81%.
Predictors for two-year mortality in
multivariate analysis were :
Baseline NT-proBNP ≥ 5000 μg/L
(HR: 5.4, 95% CI: 1.8–16.2),
Previous valve surgery (HR: 4.5,
95% CI: 1.7–12.2),
Tricuspid regurgitation (TR) ≥ grade
3 prior toMCI (HR: 2.8, 95% CI: 1.2–
6.8) and
Absence of MR reduction after MCI
(HR: 2.1, 95% CI: 1.2–3.8).
The 2-year survival of patients with 0, 1
or ≥2 of these predictors was: 87%;
78% and 38%
IJC:189 (2015) 238–243

Conclusions
 Mitral valve surgery is recommended in patients with severe symptomatic MR.
 Quantification of MR severity is an imperfect art
 The role of MV surgery is unclear in patients with severe MR secondary to left





ventricular dysfunction . (the heart is sick)
The current class IIb recommendation for MV surgery in the presence of LV dysfunction
is based on lack of survival benefit and a high recurrence rate of MR
Many patients with severe MR are at high surgical risk due to advanced age, LV
dysfunction, or comorbidities.
The MitraClip device provides a novel percutaneous option for patients with severe MR
with significant improvement (less re-hospitalizations)
Recent data from the MitraClip device clinical trials show significant LV and LA
remodeling in secondary MR when MR is reduced from severe (as previously defined) to
either mild or moderate

Circulation 2013;128:1667–74.

