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Indications for surgery
in asymptomatic severe primary MR

Class | Level

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 LV function
and new onset of atrial fibrillation or pulmonary hypertension (systolic pulmonary lla
pressure at rest > 50 mmHg).

Surgery should be considered in asymptomatic patients with preserved LV function,

high likelihood of durable repair, low surgical risk and flail leaflet and lla
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 = 60 ml/m? BSA) and sinus rhythm, lib
or
* pulmonary hypertension on exercise (SPAP = 60 mmHg at exercise).

irnal 2012 - doi:10.1093/eurheartjlehs109 &
rnal of Cardio-Thoracic Surgery 2012 -

www.escardio.org/guidelines REsIcts0z3455).
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 Why and when to assess myocardial fibrosis?
“To prevent deterioration of LV systolic function
& Before LV systolic function deteriorates

® How to assess LV systolic function?
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LVEF 62%
LVESD 39 mm
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Forward stroke volume 70 ml
Regurgitant volume 70 ml
Total volume 140 ml

Forward stroke volume 70 ml
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N =63 MV prolapse s e

Normal Elevated
Variable (n = 42) [n=21) p Value
Age (yrs) 54 + 10 54 + 12 NS
Slope=Ea=ESP/SV Slope=E =ESP/(LVESV-Vy) Heart rate {beu’rs/ min) 75+ 11 79 =11 NS
A Systolic blood pressure (mm Hg) 124 + 10 122 = 8 NS
Diastolic blood pressure (mm Hg) 78+ 6 82 = NS
¢ Baseline LV ejection fraction (%) 68 £ 5 66 £ 6 NS
— Peak LV ejection fraction (%) 70+ 8 68 = 8 NS
=2 4 LV ejection fraction % slope (x 1077 4+ 18 326 NS
- —_ﬁ —--- I p
:é L WU, End-diastolic volume (ml] 124 + 40 124 = 38 NS
£ . | End-systolic volume (ml) 40 + 15 43 £ 16 NS
o : : Baseline systolic pulmonary artery pressure 29=+7 36 x 12 0.02
s I 1 (mm Hg)
a : : Peak systolic pulmonary artery pressure 307 5110 0.001
o i I (mm Hg)
Q. AN : Baseline systolic blood pressure/end- 6x2 6x25 NS
{\ I systolic volume index
‘.J_\A_! Peak systolic blood pressure/end-systolic 125 £ 4.5 8.4 = 3.1 0.01
m U volume index
LVEDV FFR index slope (x 10-2) 139 5149 0.001
Critical heart rate (beats/min) 126 + 18 117 = 28 NS
Volume (ml) Recovery contractility overshoot (%) 11% 41% 0.007

—LV end-systolic elastance= slope of the end-systolic pressure volume relationship
——Arterial elastance

Arterial elastance / LV end-systolic elastance < cardiac efficiency



Tissue Doppler Imaging

* Motion of the myocardial tissue

* Myocardial velocity

Pulsed-wave TDI




Tissue Doppler Imaging

Exercise echo to
evaluate contractile
reserve (CR)

/2 asymptomatic .
severe MR patients
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Haluska et al. Am Heart J 2003



Tissue Doppler Imaging

P <0.03
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LV longitudinal velocity can detect silent LV dysfunction

Haluska et al. Am Heart J 2003



Strain/strain rate Imaging

54 asymptomatic MR patients and preserved LVEF
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Marciniak et al. Eur Heart J 2007



Strain/strain rate Imaging
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Myocardial strain = deformation in 3 directions

<€—» Longitudinal
<€ = )» C(Circumferential

) SECEED » Radial

Buckberg Circulation 2008



Speckle tracking echocardiography
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Severe MR

Peak Systolic Strain

GLS : -22.5% GLS : -17.7%
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Sensitivity
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A cut-off value of LV GLS
>-19.9% predicted LV
dysfunction after surgery
with a sensitivity of 90%

and specificity of 79%

100%  80% 60% 40%  20% 0%
Specificity

Area under curve: 0.88 (95%CI 0.83 - 0.93), p<0.001

Witkowski et al. Eur Heart J Cardiovascular Imaging 2013
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Replacement/scarring
fibrosis:

ir y
-acute/chronic ischemia, infarction
-renal insufficiency (chronic)
-myocarditis -sarcoidosis

-genetic -toxic

Mewton et al. ] Am Coll Cardiol 2011
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Fibrosis/extracellular matrix

Myocyte cross-section , Capillaries

Normal
myocardium

Diffuse reactive
interstitial fibrosis

Infiltrative
interstitial fibrosis

Focal or
replacement fibrosis

Ambale-Venkatesch et al. Nat Rev Cardiol 2014
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Native T1=996ms
T1at12'=463ms
T1at25'=517ms
ECV=24.3%

Native T1=969ms
T1at12'=430ms
T1 at 25'=492ms
ECV=31.9%

Native T1=1,024ms
T1at12'=393ms
T1 at 25'=462ms
ECV=38.9%

Native T1=972ms
T1at12'=350ms
T1 at 25'=440ms
ECV=36.11%
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— Blood A
— Normmal myocardium

— Diffusely fibrosed myocardium

— Myocardial scar

1500 -+
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Delayed enhancement and T1 mapping

T1 Relaxation Time (ms)

-
— |

Contrast concentration per volume
of blood/myocardium

In the order -——— |n the order of tens of ming —————— 0 10 ) 20 30
of seconds Sampling Time

Time after contrast injection ol

A= AR'Im)/ocardium/AR’I blood pool s where R1 = 1/T1

ECV = (1 — hematocrit) x A
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 Myocardial fibrosis with CMR: diffuse fibrosis

Controls, MR, MR + diffuse MR + no
n=35 n=35 LGE, n=11 LGE, n=21
LV ejection fraction, % 74+6 67+10%* 67+7 71+6
LV end-diastolic volume index, mL/m? 62+11 88+£21** 91+23 86+21
LV end-systolic volume index, mL/m? 177 30+13** 30+10 26+10
LV stroke volume, mL 86+16 113+£35" 120+35 117+36
LV mass index, g/m? 59+13 69+13** 73x14 71123
Presence of noninfarct pattern of LGE, n 0 11 11 0
Presence of infarct pattern of LGE, n 0 2
RV gjection fraction, % 68+9 567 56+6 55+6
RV end-diastolic volume index, mL/m? 67+13 78+18** 87+21 76+13
RV end-systolic volume index, mL/m? 22+10 3511+ 38+11 34+9
RV stroke volume, mL 83+15 81+22 92+18 81+23
3 Mean global ECV 0.25+0.02 0.32+0.07* 0.35+0.05 0.27+0.03%f
LA volume index, mL/m? 34+7 57+13* 6514 54+12%
MAPSE, mm 16+3 14+3* 131 152
Regurgitant volume, mL 1+7 17+ 45+15 40+19
Regurgitant fraction, % 1+8 34+09* 35+5 34+10
> (3l0bal longitudinal strain, % 16.3+2.4 11.3+3.3* 9.8+4.3 11.7+2.9
Global longitudinal strain rate, s 0.85+0.2 0.64+0.2* 0.54+0.17 0.56+0.33
Global circumferential strain, % 18.2+2.2 15.4+4.0* 15.4+5.0 15.5+4.0
Global circumferential strain rate, s~ 1.0+0.2 0.77+0.3* 0.71£0.28 0.84+16.0

Edwards et al. Circ Cardiovasc Imag 2014
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Edwards et al. Circ Cardiovasc Imag 2014
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* Myocardial fibrosis with CMR: macroscopic scar

A | ¢ | |
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i

Basso et al. Circulation 2015
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* 63 year old female

e 2005 Mitral valve prolapse

e 2013 atrial fibrillation

* Asymptomatic (exercise test, 150%, VO2 24.8)
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* Severe MR, high likelihood of successful repair, dilated
LA and AF

* CAG: no CAD
e Referred for mitral valve repair
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* One year after surgery, still NYHA Ill and no
recovery of LVEF
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Peak Systolic Strain (Mid)
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e Cardiac magnetic resonance in asymptomatic
mitral regurgitation:
— Assessment of diffuse fibrosis
— Assessment of replacement fibrosis
— Association with LV systolic function
— Association with prognosis

* Role in clinical practice?



