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Interactive session: what is
your diagnosis?

A pitfall ¢
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J APl 26275 20 S
45 yo, Height: 1m75, Weight: 60kg -> BSA = 1.7m?

No medical history

No treatment

No symptoms but diastolic murmur

Very good condition, Hiking 10km at weekends

Addressed for the reevaluation of a severe AR in order to
perform cardiac surgery

BP before TTE : 139/89 mmHg
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LVEF = 43%
LVEDV = 168ml

L

FE (Biplan) 43.56 %
Vol.VG.tD(sim. BP) 168.40 mi
Vol.VG.tS(sim. BP) 95.05 ml
Vol. Eject.(biplan) 73.35 ml
Vol.Ejec.Ind.(bp) 43.40 mli/m2
FE VG (sim.A2C) 47.00 %|
Vol. Eject.(simpson A2C) 82.44 mi
Vol.Ejec.Ind.(simp.A2C) 48.78 ml/m2
2 VGs Long(A2C) 8.32 cm
Vol.VG.tS(sim.2cav) 3

1 VGd Long(2cav)
Vol.VG.tD(sim.2cav) 175.40 mi|
VoIV.VG.QQ(siim.Zcivr)ing 71_0}.79 ml/mZ
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Do you perform cardiac surgery?

A. Yes
B. No
C. Ascending aorta measurement is missing
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B. Aortic root or tubular ascending aortic aneurysm® (irrespective of the
Management of aortic regurgitation severity of aortic regurgitation)
l Aortic valve repair, using the reimplantation or remodel-

(Signiﬁcant enlargment of ascending acrta“) ling with aortic annuloplasty technique, is recommended in

| | young patients with aortic root dilation and tricuspid aortic

No Yes valves, when performed by experienced surgeons.

v Surgery is indicated in patients with Marfan syndrome who
(SEVEFE aortic regurgitation ) have aortic root disease with a maximal ascending aortic
‘ diameter =50 mm.

No Yes

y Surgery should be considered in patients who have aortic

) root disease with maximal ascending aortic diameter:

( Symptoms

| | additional risk factors™ or patients with a TGFBR1 or

I\io Yes TGFBR2 mutation (including Loeys-Dietz syndrome).

® >45mm in the presence of Marfan syndrome and

LVEF <50% or ® 259 r.nm in the presence of a bicuspid valve with

LVEDD =70 mm or 3 z L > At
>55 mm for all other patients.

LVESD =50 mm °
| | When surgery is primarily indicated for the aortic valve,

(or >25 mm/m? BSA)

No Yes replacement of the aortic root or tubular ascending aorta
v l l v \ should be considered when =45 mm, particularly in the

presence of a bicuspid valve.®

Follow-up Surgery®

Baumgartner et al. European Heart Journal (2017) 38, 2739-2791
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L cTO
{3l 3.64cm
2L 3.69 cm
1 L 3.80 cm
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Management of aortic regurgitation
l Indications for surgery Class® Level®
(Signiﬁcant enlargment of ascending anrta“)
| | A. Severe aortic regurgitation
No Yes
{ Surgery is indicated in symptomatic patients.”’ %6667
(SEVEFE aortic regurgitation ) Surgery is indicated in asymptomatic patients with resting
| LVEF <50%.578
No Yes
¥ Surgery is indicated in patients undergoing CABG or sur-
( Symptoms ) gery of the ascending aorta or of another valve.
| | Heart Team discussion is recommended in selected
No Yes patients® in whom aortic valve repair may be a feasible
' alternative to valve replacement
LVEF <50% or
LVEDD >70 mm or Surgery should be considered in asymptomatic patients
LVESD >50 ;‘”m with resting ejection fraction >50% with severe LV dilata-
(or >25 mm/m* BSA) tion: LVEDD >70 mm or LVESD >50mm (or LVESD
| | >25 mm/m? BSA in patients with small body size).ﬂwEr
No Yes
Y l l ¥ Y
Follow-up Surgery®

Baumgartner et al. European Heart Journal (2017) 38, 2739-2791
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Aortic regurgitation
Qualitative
Valve morphology Abnormal/flail/large coaptation
defect

Colour flow regurgitant jet . . o
gure l Large in central jets, variable in

eccentric jets*

CW signal of regurgitant jet Dense

Other Holodiastolic flow reversal in
descending aorta (EDV >20 cm/s)

Semiquantitative

Vena contracta width (mm) >6

Upstream vein flow* -

Inflow -

Other Pressure half-time <200 ms'

1

EROA (mm?) 230

Regurgitant volume (mL/beat) =60

+ enlargement of cardiac chambers/vessels

Lancellotti et al. European Journal of Echocardiography (2010) 11, 307-332
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What is the AR severity ?

A. Mild

B. Moderate

C. Severe

D. AR quantification is not complete



Q EuUrovalve

April26-27, 2018

&
»

What is the AR severity ?

A. Mild

B. Moderate

C. Severe

D. AR quantification is not complete



ki

EuUrovalve
April26-27, 2018

V
Ss Ao Vmoy 0.65 m/s| x i CO 4 1 I m I
Ss Ao GDmax 3.75 mmHg )
Ss Ao GDmoy 1.89 mmHg| m

Ss Ao ITV 17.92 cm . 7
Ss Ao env.Ti 276.82 ms| S 3 f‘
FC 59.38 BPM \kﬁ.?'
Vol.eject.VG 68.95 mi
Vol.eject.ind.VG 40.80 mi/m2
Débit Card. 4.09 Vmin|
Débit Card.Ind. 2.42 Uminm2|

1"

DL ] y cTo 1 v 0.13 m/s

e H T= 9 0 1 m S‘ Fra 034 kiz ) . 10\:—FR — 1 3 c m /s

IA GDmax 117.22 mmHg
1A T1/2 901.08 ms|

IA Temps Dec 3107 msl o -h. i _’
S®;

IA Pente Dec 1.74 m/s2|
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Which semiquantitative parameter is the most accurate ?

A. Cardiac Output
B. Vena Contracta Width
C. Pressure Half Time

D. Holodiastolic flow reversal in descending aorta
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Sensibility

oA
1
0301 » — — Left ventricular cardiac output
3 ji' -== Pressure halt time
0,20 I
sl assess End-diastolic flow reversal velocity
0,10 =

- \/éna contracta

0,00 I L] I L] l L] I L] I L] I L] ' L) I Ll I L] l L) I
0,00 0,20 0,40 0,60 0,80 1,00
1-Specificity

Detaint et al. JACC Img 2008. 2000. Messika-
Zeitoun et al. JASE 20171.
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Table 4 Diagnostic value of various thresholds of diastolic
VC for severe AR (performed in 173 patients)

VC (mm)  Sensitivity (%)  Specificity (%) PPV (%) NPV (%)
3 100 13 47 100
B 93 61 65 92
6* 81 83 78 85
7 51 96 a0 72
8 23 99 a4 63
9 8 100 100 59

Detaint et al. JACC Img 2008. Tribouilloy
et al. Circulation 2000. Messika-Zeitoun
et al JASE 20171.
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©
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=
70
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60 = QASE—-mild AR
l QASE-moderate AR
QASE-severe AR
50 | | | | | 1 | | | |
0 1 2 3 4 5 6 7 8 9 10
Years
Detaint et al. JACC Img

2008
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In Physiology ... all stroke volumes are
equal

In patient with isolated AR ...

Ao Stroke Volume

LV Stroke Volume

Systemic Stroke Volume
+

Regurgitant Volume
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. Mitral angulus

> 3 -
ll- 4 ~ 3 LVOT TVI
_

RegVolume = LVOT SV — systemic SV

ERO = RegVol / Reg TVI

Enriquez-Sarano et al. Circulation 1993. Tribouilloy et al. JACC 1998
Messika-Zeitoun et al. JASE 201 |.Detaint et al. JACC Img 2008



Eurovalve
April26-27, 2018
1 1 B RVOT = zzmnio

Ss Pulm Vmoy 0.37 m/s| . e
$s Pulm Gdmax 1.09 mmHg| -

Ss Pulm Gdmoy 0.63 mmHg|

Ss Pulm Env 316.03 ms|
Ss Pulm ITV 11.80 cm|
FC 63.28 BPMJ

DL Av

cTo
Ss Ao Vmax 0.97 m/s| -— 1 Ss Ao Diam 2.21 cm)|
Ss Ao Vmoy 0.65 m/s| z o — c m ' Ss Ao Surf 3.82 cm2,

L

Ss Ao GDmax 3.75 mmHg
Ss Ao GDmoy 1.89 mmHg
Ss Ao ITV 17.92 cm
Ss Ao env.Ti 276.82 ms|
FC 59.38 BPM
Vol.eject.VG 68.95 mi
Vol.eject.ind.VG 40.80 mi/m2|
Débit Card. 4.09 Vmin|
Débit Card.Ind. 2.42 I/minm?2|
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AR volume = LVOT SV — Systemic SV =66 —42 = 24 ml|

Vol.VG.tS(sim. BP) 95.05 ml
Vol. Eject.(biplan) } .
Vol.Ejec.Ind.(bp) .40 ml/ ’ ) LVE F_43(y
FE VG (sim.A2C) : 3 - (0]
Vol. Eject.(simpson A2C)
Vol.Ejec.Ind.(simp.A2C) 48.78 ml/m2 5 . '&
2 VGs Long(A2C) iTF
Vol.VG.tS(sim.2cav)
1 VGd Long(2cav)
Vol.VG.tD(sim.2cav) 175.40 ml
Vol.VG.tD(sim.2cav)ind 103.79 ml/mZ

@/ cTo
FE (Biplan) 43.56 %
Vol.VG.tD(sim. BP) 168.40 mi LV SV: 73 11
AT
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Quantification by flow convergence method E

RegFl w=2rr2Xx Va
| EROA = Reg Flow / PkVy,,

A reference method ... but not feasible or inaccurate in ~30 %

1- Multiple jets, non circular orifice
2- Non planar geometry: 10% of AR, aortic dilation

3- Very eccentric jet => misalignement of Reg Flow
80% of Bicuspide valve ... Bicuspide valve is frequent (20% of native AR)

4- Non visualisation of AR flow convergence:
common because of thickened/calcified valve shadow

from 10% (Tribouilloy et al. JACC 1998,) Up to 74% ! (Yamachika et al. JASE 1997)
and even 94% in mild AR (Yamachika et al. JASE 71997)

5- Atrial Fibrillation ...

Cohen et al. JASE 1996. Evangelista et al. Am Heart J 2000. Detaint et al. JACC Img 2008. lung et al. EHJ 2003.
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Quantification by flow convergence method

-PISA R 5mm

I : ! :PISA radius (r)

" Reg Flow
| EROA =Reg H IkV

'5*‘3:;\EROA 10mm?
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Courtesy of Dr Pontana, Service d’Imagerie Cardiaque. Lille University Hospital. France
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Date de 211112017 Venc: 500 cm/s Date de lexamen 21112017 Venc: 500 cm/s

a’f‘ [:5“ |'P' 170 cm Ajustement de phase en  Non

P’%ﬁlgsmdu 60 kg %{I%&D‘an. 0to 1154.2 Taille du patient 170 cm Background Phase Adjustment Non

tient: S
Qrface 1.695 m2 Région: S50

R

résultat: Surface corporelle 1.695 m2

Poids du patient 60 kg Range Oto 11542 ms

Flow Quantification

Flux Vitesse et pression

Flux moyen hors limites 62.498 mifs Vitesse moyenne 7991 cmfs

. — 19.951 ;
Volume antérograde 93553 ml .
N 76 ms

Volume rétrograde 21418 mi 732 cmis

Ims

] . - - 992 mmHg
Volume net antérograde 72135 mi

Fraction de régurgitation 22 594

Aortic Aortic
Anterograde Regurgitation

flow flow
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Reg Volume = LV SV - RV SV

Myerson et al. J Card Magn Res. 2012. Sechtem et al. Radiology. 1987
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What is the AR severity ?

A. Mild

B. Moderate

C. Severe

D. AR quantification is not complete
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What is the AR severity ?

A. Mild
B. Moderate
C. Severe

D. AR quantification is not complete

Volume Flow convergence “

24 27 21
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Do you perform cardiac surgery?

A. Yes
B. No
C. Ascending aorta measurement is missing
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AR and LV enlargement
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* No coronary artery disease

 Optimized medical treatment including CRT
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* Follow-up. Asymptomatic
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GET READY FOR
THE WORLD’S LARGEST CARDIOVASCULAR IMAGING
CONGRESS
W B °

5-8 December 2018

Milan, ITALY

Main themes SUBMIT YOUR
Exercise and Sport SCIENCE

Valvular Heart Disease BY 31 MAY!

- 2018 Deadlines -

Call for abstracts & clinical cases
° 22 Annual Congress LJ 31 Mav
of the European Association
of Cardiovascular Imaging (EACVI),
a registered branch of the ESC.
wwwwwwwwwwww .org/EACVI

Early registration Late registration
©55°m 30 September 31 October



