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EMAHMIOAOI'KA AEAOMENA

Severity of AR Prevalence of AR by age in men

No AR (%)
Trace (%)

Mild (%)
Moderate or severe (%)

Severity of AR Prevalence of AR by age in women

No AR (%)
Trace (%)

Mild (%)

Moderate or severe (%) 0

FRAMINGHAM STUDY
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NAEITOUPYIKNA Tacivopunon BAABwWYV aveTTapKeIag aopTIKNG BaABidag
El Khoury's classification

Type | Type Il Type Il

Normal cusp motion with FAA dilatation or cusp perforation Cusp Cusp

S

[ -m

Al Class

Prolapse
Aortic Valve Repair Leaflet

Repair STJ sparing: Piication Repair
Techniques remodeling | reimpiantation Tnangular
Ascending or resection Shaving

with SCA icardi Resuspension Patch
Patch

STJ
(Secondary) Annuloplasty SCA SCA




Freedom from Al > 2 (%)

El Khoury’s classification and surgery

100

80 1

60 -

40 -

209

.

Type 1 /11

log rank p=0.03

Type 111

0 1 2 3

4 5

Time from surgery (years)

Boodhwani et al., J Thorac Cardiovasc Surg 2009;137:286-294
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Type 2

Present

10.1%

For clinical decision making, dimensions of the aorta should be confirmed by ECG-gat

Family history of aortic dissection (or personal history of spontaneous vascular dissection),

 aortic or mitral regurgi e for pregnancy, uncontrolled systemic arterial

rere extra-aortic features.

B) Aortic root or tubular ascending aortic aneurysm® (irre-

spective of the severity of aortic regurgitation)
Valve-sparing aortic root replacement is recom-
mended in young patients with aortic root dila-

tion, if performed in experienced centres and
-136,140

durable results are expected.’**

Ascending aortic surgery is recommended in
patients with Marfan syndrome who have aortic
root disease with a maximal ascending aortic
diameter >50 mm.

Ascending aortic surgery should be considered
in patients who have aortic root disease with
maximal ascending aortic diameter:
e >55mm in all patients.
® >45mm in the presence of Marfan syndrome
and additional risk factors® or patients with a
TGFBR1 or TGFBR2 mutation (including
Loeys—Dietz syndrome).
>50 mm in the presence of a bicuspid valve
with additional risk factors® or coarctation.
When surgery is primarily indicated for the
aortic valve, replacement of the aortic root or
tubular ascending aorta should be considered
when >45 mm.f

@ESC/EACTS 2021
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IE
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YTTEPNXOKAPOIOYPAPIKOI OEIKTEC

Table 4 Grading the severity of AR
Parameters i Moderate

Qualitative

Aortic valve morphology Mormal/abnormal Mormalabnormal Abnormalflaillarge coaptation defect

AR jet width® Small in central jets Intermediate Large in central jet, variable in eccentric jets

Incomplete/faint Dense Dens
Diastolic flow reversal in the Brief, protodiastolic Intermediate Holodiastolic flow reversal (end-diastolic
descending acrta flow reversal v
Diastolic flow reversal in the Absent Absent Present
abdominal acrta
Semi-quantitative
WC width (m Intermediate
Pressure half-time {ms)” = 500 Intermediate
Quantitative
EROCA (m
R ol (mL)

+ LV size®

AR, aortic regurgitation; CW, continuous wave; LA, left atrium; EROA, effective regurgitant orifice area; LV, left ventricle; R Vol, regurgitant volume; VC, vena contracta.

“At a Nyquist limit of 50-60 cm

“Pressure half-time is shortened with increasing LV diastolic pressure, vasodilator therapy, and in patients with a dilated compliant 2ortz or len

“Unless for other reasons, the LY si usuzlly normal in patients with mild AR, Inacute severe AR, the LV size is often normal. Accepted cut

end-diastolic diameter < 56 mm, LV end-diastolic volume <82 mLim*, LV end-systolic diameter <40 mm, LV end-systolic volume < ;

Grading of the severity of es regurgitation as mild, moderate, or severe, and sifies the moderate regurgitation group into ‘mild-to-moderate” (EROAof 10— 1% mmor
of 20—44 mL) and ‘moderate-to-severe' (EROA of 20-29 mm® or an R Vol of 45-59 mL).




TTEPNXOKAPOIOYPAPIKOC OAYOPIOUOC

QVETTAPKEIAC AOPTIKNG

Chronic Aortic Regurgitation by Doppler Echocardiography

Specific Criteria for Mild AR
VC width < 0.3 cm
Central Jet, width < 25% of
LVOT
Small or no flow convergence
Soft or incomplete jet by CW
PHT =500 ms
Nomal LV size

2 4 criteria
Definitively mild
(quantitation not needed)

+ Poor TTE quality or low confidence in measured Doppler parameters
+ Discordant quantitative and gualitative parameters and/or clinical data

Yes, mild Yes, severe

Does AR meet specific criteria of
mild or severe AR?
Intermediate Values:
AR Probably moderate
Perform quantitative methods whenever possible to M
refine assessment

Specific Criteria for Severe AR
Flail Valve p]
VG width > 0.6 cm 1
Central Jet, width 2 65% of LVOT
Large flow convergence
PHT =200 ms
Prominent holodiastolic low
reversal in the descending aorta

Enlarged LV with normnal function

2 4 criteria
Definitively severe
Rv;::{ 33%:: - {may still quantitate)
<
EROA <0.1 cm?
AR Grade |

RVol 30-44 mL
RF 30-39%
EROA 0.10-0.19 cm?
AR Grade Il

RVol 45-59 mL
RF 40-49%
EROA 0.20-0.29 cm?
AR Grade il

Moderate
AR

RVol 2 60 mL
RF 2 50%
EROA 20.3 cm?
AR Grade IV

Severe
AR

Indeterminate AR
Consider further testing:
TEE or CMR for quantitation




EOYOMETOIKO TTOSNAQTO YIA TNV EKTIUNCN TNG
AVETTAPKEIAC AOPTIKNG

»  A&TOLPYIKOTNTA APIOCTEPNG KOIAIAG
Mty WRsedy  Mhsewdy My MRserty (LV Function)

| R

25W 50W 75W 100W 125w Peak exercise + » GlIs-6Gls

Baseline recovery
b Neoeupavigopevn MR
SPAP +

el o w et W Wi » Eméeivawdon spap

functi .
nction function LV function

E/e’ ratio* E/e’ ratio* E/e’ ratio* y y .
+LV function +LV function +LV function LV function LV function 3 aalla

4 4 4

25W 50W 75W 100W 125w Peakexercise+ ICYNSNNS \ \ PEAK RECOVERY

Baseline recovery
Aortic Regurgitation .

25W S0W 75W 100W

E/e’ ratio +
LV function

Patrizio Lancellotti Circulation 2013
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ESC VS AHA/ACC

Acrtic Regurgitation

Severe A l
(VT »0ué om, h

Management of patients with aortic regurgitation

Significant enlargement of ascending aorta®

4
¢

Symptomatic Asymptomatic

(Stage D) (Stage C) ca Severe aortic regurgitation

LVESD > 50 mm
(or > 25 mm/m? BSA)

AVR (2a) AVR (2a)

. In asymptomatic patients with severe AR and
normal LV systolic function (LVEF >55%), aortic

valve surgery is reasonable when the LV is . . .
severely enlarged (LVESD >50 mm or indexed 5urger'}f is recommended in asymptomatic

LVESD >25 mm/m?) (Stage C2).'011.13-24 ! .
patients with LVESD =50 mm or LVESD
. In patients with moderate AR (Stage B) who

are undergoing cardiac or aortic surgery =25 mm/m*- BSA [II'I patlents with small de}l‘
for other indications, aortic valve surgery is ) '

. -  107,108112,114.115
reasonable. size) or resting LVEF <50%.
5. In asymptomatic patients with severe AR
and normal LV systolic function at rest (LVEF

3 : z H . - 2 -
>55%; Stage C1) and Iow_surglcal risk, aortic patlents withkCLVESD =20 mmi/m~ BSA especlall}f
valve surgery may be considered when there .

i@ progressive declingin LVEF on at Isast 2 in patients with small body size) or resting LVEF
serial studies to the low—normal range (LVEF !

55% to 60%) or a progressive increase in .;:_5_!_:;3;;1 if surgery is at low risk.
LV dilation into the severe range (LV end —

diastolic dimension [LVEDD]

>65 mm).'216.17 i

Surgery may be considered in asymptomatic

lib




2.3.5. Diagnostic Testing: Exercise Testing In a subset of patients, exercise stress testing
will be of additional value in determining optimal therapy. Because of the slow, insidious rate of

progression of many valve Tesions, pafients may deny sympioms as they gradually Timi
activity level over several years to match the gradual limitations imposed by the valve lesion.
In patients with an equivocal history of symptoms, exercise testing helps identify those who

ruly symptomatic. = Exercise stress testing (e, examining the exercise capacity and
blood pressure response) s of prognostic value in patients with asymptomatic valve disease
and provides further information about the timing of a potential intervention. > 11 It is important
that exercise testing in patients with severe VHD always be performed by trained operators,
with continuous monitoring of the ECG and blood pressure.




YTTEPNXOKAPOIOYPAPIKOi OEIKTEC TTPWIUNG OUCAEITOUPYIOC
TNC APIOTEPNG KOIAIOG OTNV AVETTAPKEIO AOPTIKNG

» Contractility reserve CR (BEATICOON TOL KAQOUATOGS £€WONCEWS KATA TNV KOTTWON)

OT1av &gv vTTapXel CR CLVETTAYETAI XEIPOTEPN TTPOYVWON, XEIPOTEPN AVASIAUOPPWON
NG APICTEPNG KOIAIQG, EMSEIVAOON TWV CLUTTTOUATWV

EXEI TTPOYVWOTIKO POAO OTNV AvASIAUOPPWON TNGS AP. KOINIAG METOC ATTO
XEIDOLPYIKN AVTIKATAOTAON TNG AOPTIKNS PAABISAC akopun kail o€ emnpeacueva K.E.
~45%

Park et al. Circ J 2013
Lee et al. The International Journal of Cardiovascular

Imaging (2019)
Chihiro et al. Echocardiography. 2022



GLS

GLS peicdon ToL €ival TIPOYVWOTIKOC 6€IKTNG SLOAEITOLEYIAC TNG
APIOTEPNG KOIAIAG TIPIV TAV HEion Tov K.E. oTnv avemapkeia aoptng

Melovpevo GLS KaKOC TTPOYVWOTIKOC SEIKTNG SETOLG ETTIRICOONG
akopn kal ot ilvesd peraév 20-25mm/m?2

rest GLS <-12 &nAwvel atmovoia CR (SESAR PROTOCOL) UE KOKN
AVTATTOKPION OTNV KOTTWON, XEIPOTEPN TTEOYVWON

EiSiIkG Aoyiouika Tou btoAoyiovy 10 ‘myocardial work’ ival 6€ikTNG
TOWIUNG SLOAEITOLPYIAC TNG APICTEPNC KOINIAC OTNV AVETTAPKEID

AoPTNG

Verseckaite et al. Echocardiography. 2018
Alashi et al. JACC:CARDIOVASCULAR IMAGING 2018
D'Andrea et al. Echocardiography. 2020
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BTG CPIOTEQNG KOINIOG o€ AOOEVEIC Je
coBapn aver 1S CR kai
EMMECOG ek / QVETTAPKEID
QOPTIKNG E

4 1

vas ular Imaging Case Reports




Volume-Avol

Within-cohort survival > VO|Ume_LVEF<60%

100~
LVESVi 545 mL/m? > LVeS\/| >40—45 ml/m2

- » LVesdi>21-22mm/m?

LVESYi =45 mL/m?

= 60

=45 mL/m®: RR, 2.02 (95%C), 1.17-3.48); P=.01

o 1 2 3 4 5 6 7 & 9 10 > OvNoIuoOTNTAG

Year

20

Li tan Yang et al JAMA Cardiol 2021



AVETTAPKEIO AOPTIKNC

VHD (MR, MS, AS, AR) severity Asymptomatic moderate-severe i
not matching with symptoms ‘ VHD (MR, MS, AS, AR)

Symptoms, A blood pressure, exercise tolerance

Valve Ventricle Hemodynamics

* & <4-5% LVEF (lack of CR) « A E/e’ (LV filling pressure)
* A 18-20 mmHg MPG in AS » A < 2% GLS (lack of CR) « PH (SPAP 260 mmHg)
* MPG =>15-18 mmHg in MS = A SV < 20% (lack of FR)
*A>10-12 mm? EROA in MR * A WMSI (Ischemia)

» LV dyssynchrony

* RV dysfunction (TAPSE <19 m

Match symptoms with isk i Guide decision making and help
the cardiac involvement Risk stratitication cefine the optimal timing for surgery

Lancelofti et al.
Journal of the American Society of Echocardiography 2017




MayvNTIKN Kapdiag

» KATAAANAOTEQO PECO TTOCOTIKOTTOINONG TNG AVETTAPKEIAS AOPTIKNG
AOY@W TTOOCOTIKOTTOINONG £EOOLVTWY KAl TTAAIVEQOUOLVTWV OYKWY

» IECV 224 mL/m2 & AR RF =230% Ttraifouv TTpoyvwoTIKO POAG OTNV AVETTAPKEIA
QOPTIKNG

» AoOeveic ye pETPIa R cofapn EXouv 2,5 Qpopég
au¢non TnG BvnoiudTnTag

Senapati JACC:CARDIOVASCULAR IMAGING 2021
Malahfji et al JAHA 2020
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Accuracy of Different Cut-Offs of AR Regurgitant
Fraction and Volume in Predicting Subsequent AVR

Sensitivity

AUC = 0.954

05
1- Specificity

Vejpongsa P et al. JACC CV Img, July 2022




Significant AR without symptoms:

Perform risk assessment and consider
early surgical intervention

Established parameters to evaluate:
« LVEF
» LV end-systolic and -diastolic dimensions

Adjunctive parameters to evaluate:

» LV end-systolic and -diastolic volumes

= Global longitudinal strain

= Extracellular volume and/or fibrosis (CMR)

Significant AR with symptoms:
= Refer for surgery

Ranard LS, et al. J Am Coll Cardiol. 2023;82(20):1953-1966.

Continue to Monitor

Established parameters:
« LVEF >60%
» LVESDi =20 mm/m?

Emerging parameters:

* LVESVi <45 mL/m2

« Absence of myocardial scar or diffuse
interstitial fibrosis by CMR

* |[VEF =55%

 LVESD >50 mm

= LVESDi =25 mm/m?2

= Progressive increase in LVEDD to >65 mm

Emerging parameters:

= LVESVi 245 mL/m2

» GLS worse than -15% to -19% by echo
and 16% by CMR

¢ Extracellular volume; =24 mL/m2 by CMR




AVETTAPKEIO AOPTIKNC

[pETTel va YV EICOLUE TNV AVATOUIA KAl AITIOAOYIA TNG AVETTAPKEIAS
[pétmel va SilaxwpilovTal Ol ‘EAAOTIKES' KAl ‘AVEAAOTIKEC' AP. KOINIEC

[Npémmel va 6Bl peyaAbTepn PApLTNTA OTOLS VEOLG
LTTEPXOYPAPIKOVC SEIKTEC KAl OTNYV avadelEn SLOAEITOLEYIAC AP.
Koihiag (gls, vol.)

H cuoTNUATIKN TTAPAKOAOLONGCN PE SLVAUIKN LTTEPNXOYPAPIa VA
AVASEIKVLEI TIOWIUOTEQA ACBOEVEIC TTOL TTPETTEI VA 06nNynBouvy OTO
XEIDOOLPYEIO
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