, Eurovalve

Cetoger 2428, 201

Challenging the guideline‘s‘.';1 *
Aortic regurgitation

Victoria Delgado, MD, PhD
Leiden University Medical Center

< www.eurovalvecongress.com



EUroOvValve

Octoper 24-25, 2014+
Facvulty disclosure

Victoria Delgado

KL
\ >

I disclose the following financial relationships:

Paid speaker for Abbott Vascular

i

WWW.eurovalvecongress.com



Aortic regurgitation
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Aortic regurgitation: natural history
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Aortic regurgitation: determinants of events
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SOCIETY OF
CARDIOLOGY®

Class® Level®

A. Indications for surgery in severe aortic regurgitation

Surgery is indicated in symptomatic patients.

Surgery is indicated in asymptomatic patients with resting LVEF <50%.

Surgery is indicated in patients undergoing CABG or surgery of ascending aorta, or on another valve.

Surgery should be considered in asymptomatic patients with resting EF >50% with severe LV dilatation:
LVEDD >70 mm, or LVESD >50 mm or LVESD >25 mm/m? BSA.©

B. Indications for surgery in aortic root disease (whatever the severity of AR)

Surgery is indicated in patients who have aortic root disease with maximal ascending aortic diameter® =50 mm
for patients with Marfan syndrome.

Surgery should be considered in patients who have aortic root disease with maximal ascending aortic diameter:
=45 mm for patients with Marfan syndrome with risk factors’
=50 mm for patients with bicuspid valve with risk factors?
=55 mm for other patients

Vahanian et all. Eur Heart J 2012




AR with significant enlargement
of ascending aorta®
EUROPEAMN

SOCIETY OF
CARDIOLOGY®

AR severe

v
¥

Symptoms

No

v

LVEF <50% or LVEDD >70 mm or
LVESD >50 mm (or >25 mm/m® BSA)

Y
—» | Follow-up | €—— 3% | Surgery® | €———

AR = aortic regurgitation; B5A = body surface area; LVEDD = left ventricular end-diastolic diameter; LVEF = left ventricular ejection fraction;
LVESD = left ventricular end-systolic diameter.

*See Table 8 for definition.

“Surgery must also be considered if significant changes in LV or aortic size occur during follow-up.

Vahanian et all. Eur Heart J 2012




AHA/ACC Guideline

2014 AHA/ACC Guideline for the Management
of Patients With Valvular Heart Disease

C1: Normal LVEF (=50%)
and mild-to-moderate
LV dilation (LVESD
<50 mm)

C2: Abnormal LV systolic
function with
depressed LVEF
(<50%) or severe LV
dilatation (LVESD >50
mm or indexed LVESD
>25 mm/m?)

* Severe AR:
o Jet width =65% of LVOT;
Vena contracta >0.6 cm;
Holodiastolic flow reversal
in the proximal abdominal
aorta

RVol =60 mL/beat;

RF =50%;

ERO =0.3 cm?,

Angiography grade 3+ to 4+;

In addition, diagnosis of
chronic severe AR requires
evidence of LV dilation

Calcific aortic valve disease
Bicuspid valve (or other
congenital abnormality)
Dilated aortic sinuses or
ascending aorta
Rheumatic valve changes
IE with abnormal leaflet
closure or perforation

Asymptomatic
severe AR

* None; exercise
testing is reasonable
to confirm symptom
status

Calcific valve disease
Bicuspid valve (or other
congenital abnormality)
Dilated aortic sinuses or
ascending aorta
Rheumatic valve changes
Previous IE with abnormal
leaflet closure
or perforation

Symptomatic
severe AR

Nishimura et al. Circ 2014

* Severe AR:
o Doppler jet width >65%

of LVOT;

» Vena contracta >0.6 cm,

» Holodiastolic flow reversal in
the proximal abdominal aorta,

» RVol =60 mL/beat;

» RF =250%;

» ERO 20.3 cm?;

» Angiography grade 3+ to 4+;

» In addition, diagnosis of
chronic severe AR requires
evidence of LV dilation

* Symptomatic severe
AR may occur with
normal systolic
function (LVEF =50%),
mild-to-moderate LV
dysfunction (LVEF
40%-50%), or severe
LV dysfunction (LVEF
<d40%);

* Moderate-to-severe
LV dilation is present.

* Exertional dyspnea
Or angina or more
severe HF symptoms




AHA/ACC Guideline

2014 AHA/ACC Guideline for the Management
of Patients With Valvular Heart Disease

Recommendations

AVR is indicated for symptomatic patients with severe AR regardless of LV systolic function (stage D)
AVR is indicated for asymptomatic patients with chronic severe AR and LV systolic
dysfunction (LVEF <50%) (stage C2)

AVR is indicated for patients with severe AR (stage C or D) while undergoing cardiac surgery
for other indications

AVR is reasonable for asymptomatic patients with severe AR with normal LV systolic function (LVEF =50%)
but with severe LV dilation (LVESD =50 mm, stage C2)

AVR is reasonable in patients with moderate AR (stage B) who are undergoing other cardiac surgery

AVR may be considered for asymptomatic patients with severe AR and normal LV systolic function
(LVEF =50%, stage C1) but with progressive severe LV dilation (LVEDD =65 mm) if surgical risk is low™

Nishimura et al. Circ 2014




Aortic Regurgitation Class ITa

| Class I1b

Severe AR
(stages C and D)

Vena contracta =(0.6 cm
Holodiastolic aortic flow reversal
RVol =60 mL/beat
RF =50%

ERO =0.3 em’

LV dilation

Progressive AR
(stage B)

Vena contracta <0.6 cm
RVol <60 mL/beat
RF <50%

ERO <0.3 cm®

Other cardiac surgery

Asymptomatic

Symptomatic
yup (stage C)

(stage D)

Other cardiac
surgery

LVEF <50%
(stage C2)

LVEF =50%,
LVESD =50 mm
(stage C2)

LVEF =50%
LVEDD =65 mm
Low surgical risk

LVEF =50%
LVESD =50 mm
LVEDD =65 mm

Nishimura et al. Circ 2014

Periodic Monitoring




Aortic regurgitation LV function

guantification assessment
Jet deceleration rate — CW LVEF (?)
PHT<200 ms
Myocardial contractility
Vena contracta 20.6 cm ALVEF-A ESS index
EROA 0.3 cm?2 Myocardial strain/SR

RVol =260 ml/beat



AR quantification
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AR guantification
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RT3DE vs. 3D velocity encoded MRI

“en face” view

¥
&
' *il.! . .”
-82.5|

o . ,:,
’ 4 ),—s.
_ /,...,,” 3 - =

Ewe et al. Am J Cardiol 2013



RT3DE vs. 3D velocity encoded MRI
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RT3DE vs. 3D velocity encoded MRI
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RT3DE vs. 3D velocity encoded MRI

Eccentric regurgitant jets
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LV function assessment

61 year old patient
No CAD

Dyspnea NYHA II
LVEF 57%

LVESD 42 mm
LVEDD 66 mm




LV function assessment
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How to predict LV dysfunction after aortic valve replacement?



Indices of contractility

N =104

2

Change in LVEF
corrected by change in
end-systolic wall stress
from rest to exercise
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Years after index study

Borer et al. Circ 1998



Strain Rate

« Strain = amount of myocardial deformation

(+) = Thickening / lengthening
(-) = Thinning / shortening




Comparable LVEF?
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Tissue-Doppler derived strain Rate

0,016 -
0,014 -
0,012 -
0,01 -
0,008 -
0,006 -
0,004 -
0,002 -

4ch lateral wall Sr/EDV

Control Mild AR  Moderate AR Severe AR
(n=22) (n=10) (n=13) (n=36)

Marciniak et al. Eur J Echocardiogr 2009



Speckle tracking imaging
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Speckle tracking imaging

N =64

Esys SAsys SRdia LDsys

] Mo LV delation B pMild-moderate LY dilation Bl Scvere LY dilation

Olsen et al. JACC Cardiovasc Imag 2011



Speckle tracking imaging

Measurement Progression of symptoms Preserved LVEF after surgery

-18% -14%

Sys
Esy (AUC 0.72; sens 88%, spec 60%)  (AUC0.77; sens 82%, spec 72%)

SRsys -1.1/s -1.0/s
(AUC 0.76; sens 75%, spec76%) (AUC 0.77; sens 64%, spec 78%)

Olsen et al. JACC Cardiovasc Imag 2011



Peak Systolic Strain

Peak Systolic Strain

GLPS_LAX
GLPS_A4C
GLPS_AZC
GLPS_Avg

GLS =-17%

-155%
-188 %
-17.0%

AVC_AUTO
HR_ApLAX

GLPS_LAX
GLPS_A4C
GLPS_A2C
GLP3S_Avg

GLS

=-19.6%

-19.2 %
-19.5 %
-19.6 %

HR_ApLAX




Conclusions

» Evaluation of severe aortic
regurgitation patients:
— Accurate quantification of the disease
<-3D Iimaging modalities
— Evaluation of other parameters of
contractility

< Tissue Doppler and speckle tracking strain
Imaging



