Pathologies Cardiaques '
Congénitales \iﬁ (L
m C-H-U

Hopitaux de Bordeaux Hiipitaux de Bordeaux

LOECHOCARDI OGRAF
POUR LA REANIMATION DES

CARDIOPATHIES
CONGENITALES

Pierre-Emmanuel Séguela

DIU Réanimation des Cardiopathies Congénitales
8 Novembre 2018



2D etT™M

T T e

VD i ]
S|V r—

PP i ek

AF.2V Fe cosB

C




" N

Matériel
A ETT: sonde 4-12 MHz 4
“
7

Qz,a

A Echo éepicardigue




"
Les incidences en pédiatrie

INCIDENCE PARASTERNALE INCIDENCES APEXIENNE ET SUPRASTERNALE
Vi~
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Incidence sous-costale = incidence clé

INCIDENCE SOUS COSTALE

GRAND AXE
4 cavités

VG AORTE

PETIT AXE
transventriculaire

PETIT AXE

chambres
de chasse

PETIT AXE
transaortique

PETIT AXE
coupe
sagittale

des oreillettes

E spécifique a la cardiologie pédiatrique
- analyse segmentaire complete
- diagnostic spécifique (RVPAT, CIA)

-parfois seule voie
ouvert, ventilation
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Guidelines and Standards for Performance of
a Pediatric Echocardiogram: A Report from

the Task Force of the Pediatric Council of the

) . ) i ] Am Soc Echocardiogr 2006;19:1413-1430.
American Society of Echocardiography

Wyman W. Lai, MD, MPH, FASE, Tal Geva, MD, FASE, Girish S. Shirali, MD,
Peter C. Frommelt, MD, Richard A. Humes, MD, FASE, Michael M. Brook, MD,
Ricardo H. Pignatelli, MD, and Jack Rychik, MD, Writing Committee, New York, New York:
Boston, Massachusetts; Charleston, South Carolina; Milwaukee, Wisconsin; Detrvoit, Michigan; San Francisco, California;
Houston, Texas; and Philadelphia, Pennsylvania
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VALEURS NORMALES POUR LES NOUVEAUX-NES

es valeurs?

(D'aprés Meyer) 5
Table 2 LVM {g) and LVMI {g/fm™") percentile valuss
Meyer Solinger Hagan [E—
Nb étudié 50 240 200 age a n - p— amn P TEm 0m
Pds (Kg) 2,3-49(3,2) 2,27 - 4,54 27-4
B 2 LM 72 9.04 10.94 14.18 18.28
Ao ) 12010} ) o LMl 019 Py 5641 &8.41 7572
DOG (mm) 6-13(9) 7-14 Girks 4 LWk 75 827 1.15 1378 16.05
DTDVG (mm) 12 - 20 (16) 16 - 24 LAl B 1] 55.38 6590 747
- = Bays ™ LM 16.95 2025 2388 27.84 3247
Ye(nm) 10178, i iies LVl W7 08 L4 s2 e
Epaisseur du septum (mm) = 2-5 Girks 53 Lk 1528 17.45 225 2645 3188
Epaisseur PP VG (mm) - 2-5 Lvmal o] 3\E 208 23 85 S52.868
EpeSR P e Bays 124 LvM 2437 2850 33 379 45.48
- LAl 2844 33.88 T 4519 4874
VO (mm) = 1-4 Girls 84 L 247 28.4 334 A5 43.88
AP (mm) - 11-16 Luhdl 2887 385 37.88 an 47.685
Boys 13 LM 3438 .13 4540 D 58.28
Ll 2788 30.68 36.98 03 45,12
Girls 111 v 224 3457 /a7 26,59 50.38
Ll 2585 28.08 229 3843 a4
6 =8y Bays 17 LM 202 45.14 51.73 6208 T0.48
Ll 2447 2858 3.7 36,28 018
Girls 110 LM 36,88 204 430 55.84 65,54
LAl 2315 2577 271 ;A5 .73
VALEURS NORMALES POUR LES ENFANTS EN FONCTION DE LA 0y Berys 1M LuhA 4530 51.43 &0 AL 8461
(SC) Lkl 2045 2485 21 35T 3825
’ Girls | LM |2 28.08 54.76 087 754
{DSproe PRgenbeu) Ll 19.07 =12 28 nF ;3
= RLERED Bays 122 LM 57.76 66.28 741 8|4 105.3 1
'4?""' Wl ol Ll 8 247 2818 o B
(] Sl (G} Girls @ LM 5742 a2.ad 7156 85.44 ] 1
VD oo 08 03- Lyl M2 2325 26.11 2.8 305
s 1 031 12=1ay Boys 180 LvM 66,88 &5 o776 1178 1384 1
>1,5 1,3 0,8 - Lkl o 2438 288 3 3008
VaDTD =08 24 15850 Girls 144 LvM &0.79 7BAT @238 108.8 1128 1
06a1,0 34 24 - LAl 0.4 23,63 2688 2986 385
11415 4,0 33-. 14=18y Bys 188 LvM 05 1084 1257 1453 167.2 1
=45 il 4 42- Lyl = 2511 277 .40 Bna
Epaisseur S, PP <05 0,5 04- Girls 167 WM T2ET 8447 9873 1147 130 1
%8 g ]g 2.9 gg Lnal 2088 2355 26.51 2.9 348
S8 0.8 07- =18y Bays 151 v <R 1113 1315 154 181 i
LAl 2072 2480 2 281 w7
oa e M ks Girls 10 M 78 08 1016 1188 135 1
11415 2,4 210 - LAl 20.06 2284 26.35 3.4 Fa
>15 2,8 21- -
Ao <05 1.2 0,7 - LV, LM il
062410 1.8 1,4 -
1,1a15 22 1,7-27 29
>15 2,4 20-28 1
Ouverture valves 0,5 0.8 05-1,0 24
aortiques 06a1,0 1,3 09-16 39
11415 1.6 1.3-1,9 29
>15 1,8 1.5-2,0 1
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En pratique

M-Mode Z-Scores

: AB ' Justin

hearh FREE M-MODE Z-SCORES FREE M-MODE Z-SCORES CALCULATOR
FREE Z-SCORE CALCULATOR ONLINE M-MODE Z-SCORE

www.babyheart.in

Use this M-Mode Z scores calculator to obtain normal values of M-mode measurements made in
Echocardiography. Normal values of M mode echocardiographic measurements of more than 2000
healthy infants and children in central Europe were used as reference and data source for this tool. C
Kampmann, C Wiethoff, A Wenzel, G Stolz, M Betancor, C Wippermann, R Huth, P Habermehl, M Knuf, T
Emschermann, and H Stopfkuchen Heart. 2000 June; 83(6): 667-672.

M-Mode Z-Scores

Higeur [
wegdn [ |
BSA formi

Location Measured Mean Range Z-Score
e
Msdy [
e
e
LVPWd (s ||
LAG () L 1

http://babyheart.in/category/medical/z-score-

calculator/

E Z-scores +++

Cardio Z

Cancel Settings

About You

Name
Email

Phone

Shortcuts

Left Body Size

Right Aorta

Default Z-Scores

Cardiac Structures Detroit
M-Mode Detroit
Aorta Detroit
Coronary Arteries Montreal



Incidence sous-costale
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Incidence sous-costale

PHILIPS

Septum atrial
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Incidence sous-costale

PHILIPS

Concordance AV
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Incidence sous-costale

Concordance VA
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Incidence Para-sternale

Cl 100Hz
8.0cm

2D/ T™M
57% 57%
C 50

P Arrét
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05em—
1.3 cmy
0.6 cm%_‘I
0.2cm
20 cmESEsy
Sivd  04cmS= -2
VTD (TM-Teich) 12.7 ml
Masse VG (cube) 857 g = -3
SIVIPPVG (TM) 2.00 ]
§ % SIV(TM) 50.0 %l
VTS (TM-Teich) 4.16 ml
FR (TM-Teich) 35.0 %
§ FE(TM-Teich) 67.2 % e
5 %PPVG (TM) 150 %. =
100mmis

E Fonction VG (TM)
E Zone sous aortique, Valve mitrale
Bascule antérieure: voie pulmonaire

Bascule postérieure: valve tricuspide

Grand Axe
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Incidence Para-sternale

Petit Axe



=
Incidence Para-sternale

Petit Axe



Incidence Apicale 4 cavités

-Analyse de | a jJjonction AV (cr ol X

- Valve tricuspide: insertion plus apicale que la valve mitrale
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Incidence Supra-sternale

Crosse de | 6aorte
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Incidence Supra-sternale

Artére pulmonaire
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Incidence Supra-sternale

Coupe papillon/crabe = Veines pulmonaires
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Analyse des veines pulmonaires




"
Etude Doppler
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Echocardiographie prée-opératoire

A Affirme le diagnostic: anatomie précise de la malformation

E Elément clé de la stratégie chirurgicale

EAide pour ®tablir une strat®gie d

AAEvaluation de | 6h®@modynami qgue pr G
Qualité des shunts (CIA/Rashkind, CA)

Fonction VG

E Aide pour la prise en charge médicalepré-op (i notr opes,
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Echocardiographie prée-opératoire

A Hémodynamique pré-opératoire

- Evaluationde laducto-d ®pendance doéune cardio

12/01/2004 00:03:24
7

Coarctation: shunt D-G APSQO: shunt G-D
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Echocardiographie prée-opératoire

A Hémodynamique pré-opératoire

-Evaluation de | a qualit® doéun Ras|
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Echocardiographie pré-opératoire

AAPr®voir | a strat®gie doanest h®si €

- Evaluation de la qualité du VG

5 ans CIV large Post-op: assistance
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Echocardiographie prée-opératoire

APr®voir | a strat®gie doanest h®si e
Evaluation de la qualité du VD

Tétralogie de Fallot réparée et non réparée
VD systémique

Hypoplasie VG

Transposition des gros vaisseaux
Cardiomyopathie

Greffe cardiaque

HTAP
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Evaluation VD

A Fraction de raccourcissement de surface

Apicale 4 cavités:

FR = surf diastole 1 surf systole
surf diastole

Normale sup 35%

b |

FAC 60%




Evaluation VD

>

TAPSE (Tricuspid Annular Plane Systolic Excursion)

=crreflretrcde béint®gri t® par oi | i bre VIO

corrélé +++ a la FEVD isotopique

o

TAPSE = 20mm

- .
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Evaluation VD

TAPSE (Tricuspid Annular Plane Systolic Excursion)

Right Ventricular Function in Infants, Children and
Adolescents: Reference Values of the Tricuspid
Annular Plane Systolic Excursion (TAPSE) in 640

Healthy Patients and Calculation of z Score Values

Manin Koestenberger, MD, William Bavekes, MD, Allen I, Everett, MD), Ham Peter Stueger, FhDD,
Bernd Heinzl, MDD, Andreas Gamillscheg, MDD, Gerhlard Cvirn, PhD, Armult Boysen, MD, Andeea Fandl, MD,
and Bert MNagel, MD, Gz, Awsivia

J Am Soc Echocardiogr 2009

Table 1 Classification table for TAPSE values

TAPSE {om)
Bounds for r-soons mnges BEA hl’J
Indemad TAPSE
Age n Maan =2 5D B5%) =3 50 99%) Msan Minimum Masdmum rmesan/BSA maean

030d 41 [il: 1] 0.68 115 0.56 126 0.22 0.14 028 4.13
1-3 mo 45 114 0.85 142 ik | 156 0.29 012 054 343
4-6 mo 20 3 1.01 165 0.86 177 0.34 026 o 3.85
7-12 mo rd 144 1.13 177 ik: T4 191 0.40 o 047 386

1y 25 155 1.25 188 110 200 0.47 03 089 329

2y 3 185 1.36 184 1.2 209 0.53 04 oe2 in

3y a7 1.74 1.48 20 1.35 214 0.63 052 or7 276

4y 47 182 1.56 207 143 220 0.70 0e L2 ] 26

S5y ] 187 1.60 213 1.47 226 0.77 063 099 242

By 41 180 1.62 218 1.48 233 0.82 0.46 1.08 23

Ty 32 184 1.64 235 1.49 239 0.84 0rs 117 2.06

By 23 147 1.67 228 1.52 243 047 iy ] 1.3 203

9y 20 2m 173 230 1.58 244 1.00 0B 132 2mn
10y 27 205 1.79 23 1.65 248 115 o 154 1.78
1y 25 210 1.8 238 169 250 1.28 1.08 155 1.64
12y 18 214 1.84 243 1.68 280 1.39 1.08 167 1.583
13y 20 220 1.85 254 1.68 2n 1.48 103 187 1.48
1dy 35 226 1.87 285 1.68 284 1.55 in 1483 1.45
15y 25 233 1.93 275 1.74 292 1.5 132 196 1.46
16y 34 230 198 278 178 im 1.66 13 204 143
1Ty 7 245 2.04 288 183 308 1I7 143 206 1.38
1By F4l 247 205 2m 1.84 310 1.7 134 225 1.37

For each age group, the S0 of TAPSE was aken to conatruct ranges of the mean = 2 808 and the maan = 3 SDa. Thess ranges represanted the
expectable normal intervals of deviaton for certainty levels of 95 % and 99%. Furthesmaore, the mean, minimum, 2nd madmoam of B SA were calculaied
for the sge groups. An index was calculated of mean TAPSE for age divded by mean BSA for each age group.
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Evaluation VD

A TAPSE (Tricuspid Annular Plane Systolic Excursion)

Review Article
Transthoracic Echocardiography in Children and
Young Adults with Congenital Heart Disease

Martin Koestenberger

International Scholarly Research Network
[SEM Pediatrics

Volume 2012, Article ID 753481, 15 pages
doi:10.5402/2012/753481

TAPSE {(cm)

10 15 20
Age

i
H

T T
0 3

Ficure 6: Course of TAPSE values in patients with PAH, PS5, and
TOF from mean reference values versus increasing time period.
The TAPSE value data points for PAH, PS, and TOF patients are
given as vellow obligue squares, green squares, and purple triangles,
respectively. The interpolated mean values of control group are
given as the black thin line. The —2 standard deviation line (-25D)
of the control group measurements is given as a grey dashed line.
The difference of mean TAPSE values from mean reference values
is expressed in centimetre (cm). PS: pulmonary stenosis; PAH:
pulmonary artery hypertension; SD: standard deviation; TAPSE:
tricuspid annular plane systolic excursion; TOF: tetralogy of Fallot.
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Evaluation VD

A

a-b _ (ICT+IRT)
- ET

Index de performance myocardique (Tei)
/\Index- 5

Inflow
ICT

TEIVD=TCI+TRI/TE
RV Outflow |
ET
ICT=a-b-IRT IRT=c-d

TEIVD=ai b/b
ECG

jl
o
:-T| ¥y

Pulmonary trunk

Dépend de la pré-charge +++
N o fma_ LM "P\“
- i

J \J

\
\ f \
\
tion time = 343 s

Tricuspid regurgitant jot

Normale = 0.28 + 0.04
.5 chez | 6ado
.—ﬁbﬁk«s&aﬁ

<0.45-0

MPI=0.21
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Evaluation VD

A Index de performance myocardique (Tei)

A

Tricuspid Inflow
Pulsed Doppler

Peut se calculer sur le doppler tissulaire

RVOT
Pulsed Doppler
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Evaluation VD

A DT B | annea
Bonne corrélation avec FEVD

Dépend de la post-charge

$~-Tricuspid by Age

4 / Chez le grand enfant:
“ / Sa:15.2 +1.9 cm/sec

Sa<11.5cm/s FE< 45%

10 15

Age (yn)

Roberson et al. JASE 2007.
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Evaluation VD

A Analyse du strain

|Pic du Strain Syst.

£}

A Echo 3D

- Analyse des volumes et de la fonction
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Echocardiographie prée-opératoire




"
Echocardiographie prée-opératoire

A Recherche syst®mat igttd®e do6un shunt
Elndi spensable pour chirurgie =~ ©¢i
E Gene le geste chirurgical

- CA

- CIV

- Fistule systémico-pulmonaire

-MAPCAOGS



" A
Petite vérification de derniere minute:
rarement inutile!

>

CIV: topographie exacte, eélements associés( SPI, ALCAPA)

>

CIA: retour veineux pulmonaire, VCSG

>

TGV: position des coronaires, masse VG

>

Fallot: @ anneau et branches, coronaires

CoA: | des segments de | daorte, cros:

>

>

CAV.: taille ventricules, piliers

Anastomoses: crosse a droite

>
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Echocardiographie per-opératoire

>

Stratégie a determiner avant !!!

ETO / Echo épicardique
Mi se en place de I a sonde en d®but d

>

Derniere vérification avant le geste chirurgical

>

Analyse une fois la CEC posée

[Tl¢

Evaluation de la réparation
Evaluation des fonctions ventriculaires
Evaluation du remplissage

M [TI
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Echocardiographie per-opératoire

Al mpact de | O06ETO

Intraoperative transesophageal echocardiography during
surgery for congenital heart defects

Rando|ph et al. J Thorac Cardiovasc Surg 2002;124:
1176-82

TABLE 6. Major impact by primary diagnosis (either hefore
or after hypass)

1002 patients Primary diagnosis Patients (No.}) Impact (%) Odds ratio

Complex right ventricular 23 47.8 6.040
outflow tract obstruction

Double-outlet right ventricle 29 31.0 2.892

Transposition of the great 44 21.3 2432
arteries with or without V3D

Complex atrioventricular 33 24.2 2.029
discordance

Subaortic stenosis 51 21.1 1.702

Partial atrioventricular canal 55 20.0 1.585
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Echocardiographie per-opératoire

Al mpact de | O06ETO

Intraoperative transesophageal echocardiography during
surgery for congenital heart defects

Rando|ph et al. J Thorac Cardiovasc Surg 2002;124:
1176-82

TAELE 3. Major impact by age (either before or after

bypass)

1002 patients Major impact
Age (y) Total patients No. %
<6 377 59 15.6 \
=6 to <18 289 44 15.2
=18 336 3 11.0%

*P = .08 versus patients younger tham 18 years at the time of the
operation.
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Echocardiographie per-opératoire

A Mat®riel: selon | e poidseée
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Echocardiographie per-opératoire

A Sonde mini-multi: a partir de 3kg

Safety and efficiency of the new
micro-multiplane transoesophageal
probe in paediatric cardiology

Sébastien Hascoét®!, Marianne Peyre®1, —
Khaled Hadeed?, Xavier Alacoque®,

Gérald Chausseray®, Rose Fesseau®,

Romain Amadieu?, Bertrand Léobon®,

Lionel Berthomieud, Yves Dulac?, Philippe Acar ®*

Archtves of Cardiowascular Disease (2014) 107, 361-370
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Echocardiographie per-opératoire

A Echo épicardique: une alternative

The impact of additional epicardial imaging to transesophageal
echocardiography on intraoperative detection of residual lesions in
congenital heart surgery

Andreea Dragulescu, MD, PhD." Fraser Golding, MD,* Glen Van Arsdell, MD_*
Christopher Caldarone, MD,* Luc Mertens, MD, PhD,* Osman Al-Radi, MD."* and Kyong-Jin Lee, MD"

TABLE 1. Indications for surgical revisions

Indications for TEE alone EpE (m = 95)
surgical revisions (n = 110% EpkE alone TEE-+ EpE
Right ventricular owflow tract 16 1 -
Atripventricular valve s l 1*
Coromary anerics 12 - L]
Venoairial comnmections/hattes 10 -

{including pulmonary veins )
Veniricular septal defect
Pulmonary arteries
Left wventricular owtow tract
Aottic anchf Blalock-

Taussig shumt
Total LE (“J'.E'H:. D ]‘5.3'?’.:.) |.1<'I']l. l'f*’._l’[
*In | patentihe mdeation or alnoventnau bar vl ve T isom woas el by I‘I.'TI.:I.'.]'I.'.
alan was perlormed W evaluale Gilem anastomoss. (F = 2 cwmparsd wath TEE
aline,

5

= Ok =] o6
]

T

The Journal of Thoracic and Cardiovascular Surgery 2012
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Echocardiographie per-opératoire

A Evaluation de la qualité de la réparation

CAV complet
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Echocardiographie per-opératoire

A Evaluation de la qualité de la réparation

Membrane sous-aortique
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Echocardiographie per-opératoire

A Evaluation de la qualité de la réparation

HOPITAL DES ENI

31Hz0 _© 180
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Echocardiographie post-opératoire

A Difficultés

- accessibilité
- thorax ouvert

- pansements

- ventilation
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Echocardiographie post-opératoire
A Evaluation anatomique

- qualité de la reparation

- |ésions résiduelles

A Evaluation hemodynamique
- fonction VG et VD
- volémie
- pressions pulmonaires
- Qp/Qs

- péricarde
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Echocardiographie post-opératoire

A Fonction VG mode TM

A partir de la formule de Teicholz (volumes
extrapolés des diametres)

FE=VITDI1 VTS
VTD

Limites:
- Septum paradoxal

- Interaction VG-VD

A h’?"’“*”*“" oA s W“""“"""‘*‘r’r\-«
= .
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Echocardiographie post-opératoire

A Fonction VG méthode de Simpson

Limites: -visuali sation de | 6end

- dysfonction régionale non concernée par
les plans de coupe

A Estimation visuelle

Fiable si opérateur expérimente

Parfois la seule méthode possible
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Echocardiographie post-opératoire

>

Analyse de la cinétigue segmentaire
Classification 17 Segments

antérieur

antéro-septal antéro-latéral

Cl 61Hz

inféro-septal inféro-latéral

inférieur
antérieur
antoro-eptal antéro-latéral 2 ;
Apical 4-cavités

apex

[ inféro-latéral
g

inféro-septal

antérieur

/
/

_ latéral

\

inférieur Apical 2-cavités
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Echocardiographie post-opératoire

~

A

nt ®r

o

t

de | 6ana

o
GS=-18.97

Peak Systolic Strain

Systoke

Systole

Radial strain

Diastole Diastole Systale
Systole
Systole Systole
Diastole
Diastole

Circumferential strain Longitudinal strain
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Echocardiographie post-opératoire

Alnt®r°t de | 6analyse du strain ?

Incremental value of global longitudinal strain for

- 425 adultes predicting early outcome after cardiac surgery

- Analyse pré-op du strain

Julien Ternacle'?, Matthieu Berry?i, Enrique Alonso?!, Martin Kloeckner?!,
Jean-Paul Couetil’, Jean-Luc Dubois Randé', Pascal Gueret!, Jean-Luc Monin
and Pascal Lim'*

»

0
European Heart Journal — Cardiovascular Imaging
EURDPEAN dUI101093.I"Eh]I:IJ"]E5156
» e er,
3 ?
)
=
< 10
=
=
-
>
é -15
)
R=-(}.71, P<0.0001
20 (3 LVEFs50% (n=151)
® LVEF>50% and global strain >-16% (n=111)
+ LVEF>50% and global strain <-16% (n=163)
25
10 20 30 40 50 60 70 80

LVEF (%)
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Echocardiographie post-opératoire

~

A

| Nt ®r ° t de | 6an

Table 4 Independent predictors of post-operative
outcome with EuroSCORE Il

alyse du strain ?

Incremental value of global longitudinal strain for
predicting early outcome after cardiac surgery

Julien Ternacle'?, Matthieu Berry?i, Enrique Alonso?!, Martin Kloeckner?!,
Jean-Paul Couetil’, Jean-Luc Dubois Randé!, Pascal Gueret!, Jean-Luc Monin’,

and Pascal Lim1*
@ European Heart Journal — Cardiovascular Imaging

EUROPEARN dUI101093.I"Eh]I:IJ"]E5156

SOCIETY OF
CARDHILOHG Y

E Strain longitudinal pré-op altéré

= surmortalité

OR 95% CI P-value

Inotrope support=48 h

Global strain (per %) 1.15 1.08-1.21 < 0.001

CPB duration (per 30 min) 1.23 1.12-1.35 <0001

Eurc5CORE (per %) 1.07 1.02-1.11 0.002
Mortality

Global strain (per %) 1.10 1.01-1.21 003

CPB duration (per 30 min) 1.17 1.4-132 0.009

Eurc5CORE (per %) 1.07 1.03-1.11 0.001
Mortality + inotrope support =48 h

Global strain (per %) 1.15 1.09-1.21 < 0.001

CPB duration (per 30 min) 1.26 1.14-1.39 =000

Eurc5CORE Il (per %) 1.07 1.02-112 0.002

OR, odds ratio; Cl, confidence interval.



"

Echocardiographie post-opératoire

Alnt®r°t de | 6analyse du strain ?

- 33 enfants
- 3 groupes selon durée de CEC (<30min, 30-80min, >80min)

- Faisabilite excellente 3 r=0.603, p=0.001
- Reproductibilité tres bonne

-10
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© Group 2
% Aortic cross clamp duration (min)
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Perdreau et al. In Press 2016.
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Echocardiographie post-opératoire

A Estimation de la volémie

Mode bidimensionnel

Mode TM

Hyperkinésie
Tachycardie
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Echocardiographie post-opératoire

A Estimation de la volémie

Mode Doppler: variation respiratoire des flux

! s
LUNG.B.ZI!% . =in e ! E FENET. 6.1cm
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v=20
INTERV. EEEE ms -

Flux trans-mitral Flux trans-aortique
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Echocardiographie post-opératoire

A Estimation de la volémie

Mode Doppler: flux trans-mitral modifié

FENET. 3.9cm . ) | . . = FENET. 3.7cm
LONG. 9. 21cm_ : _ ) LONG. @. 13cm
e: 0 e: 0

v=0.20 - : : . : v= 20
INTERV. EEEE ms INTERV. EEEE ms

Normovolémie Hypovolémie:
E<A
Et & cause de la tachycardie:

Fusion E et A
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Echocardiographie post-opératoire

A Estimation de la volémie

Mode Doppler: flux veineux pulmonaire modifié
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Echocardiographie post-opératoire

A  Estimation de la volémie Systemic Venous Diameters, Collapsibility
Indices, and Right Atrial Measurements
in Normal Pediatric Subjects
. . Shelby Kurry, MDY, FASE, Ling Li, MD, PhD, RDMS, Rimsha Hasan, MD, Qinghai Peng, MD, PhD,
- Diametre de la VCI Sheela Rangamani, MD, and David A. Danford, MD, Omaba, Nebraska
(J Am Soc Echnc:ﬁrdingr 2014:27:155-62.)
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Echocardiographie post-opératoire

Estimation de la volémie

>

Diameétre de la VCI

Patient en VS: inspiration (pression négative) = collapsus

Patient intubé: inspiration (pression positive) = pas de collapsus




Echocardiographie post-opératoire

A Estimation de la volémie

- Diametre de la VCI

Inferior Vena Cava Diameter and Central Venous Pressure Correlation During
Cardiac Surgery

Suraphong Lorsomrades, MD, Sratwadee Lorsomrades, MD, Stefanie Cromheacka, MD,
Pieter W. ten Broecke, MD, and Stefan G. De Hert, MD, PhD

1 4
|
Jouma of Cardoforgcic and Vascuiar Anestiesia, Vol 21, No 4 (August), 2007 pp 492-436 " |
12 4
N Leg Elevation
= R = 0686, P <00
E
E &1
B
£
e [

®  Dascline !
& Leg Elevation 1
—— Linear regression i

Taseding
R = 0330, P <0001

a0 10 X 0 dir

IVCD (mmy}

Fig 3. Correlation between the CVP and the IVCD before and after
leq elevation in patients with baseline [CVP =11 mmHg, R = 0.880,
p < 0.001 [before leg elevation] and R = 0.686, p = 0.001 [after leg
elevation]).
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Echocardiographie post-opératoire

A Estimation de la pression oD Noninvasive Evaluation of Right Atrial Pressure

Roy Beigel, MD, Bojan Cercek, MD, PhD, Huai Luo, MD, PhD,and Robert ]. Siegel, MD, Las Angeles, California

(J Am Soc Echocardiogr 2013;26:1033-42.)

- Rapport E/EO tricuspil de

E=84
L' emps
E

A

"

' Mo

A“" ’i'i‘ A ﬁ Wy
, "

* e’=15
“ em/S

Figure 5 Doppler evaluation of tricuspid inflow. (A) (Top) Tricuspid inflow velocity Doppler recording (E = 84 cm/sec). (Bottorn) Tri-
cuspid annular velocity (¢/) using DTl is 15 cm/sec in a patient with normal RAP. The E/e’ ratiois <6. (B) (Top) Tricuspid inflow velocity
Doppler recording (E = 57.5 cm/sec). (Bottorn) Tricuspid annular velocity (e') is 4.87 cnvsec in a patient with elevated RAP. The E/e’
ratio is >6, which suggests an elevated RAP of >10 mm Hg.
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Echocardiographie post-opératoire
A Estimation des pressions pulmonaires

Par | e fl ux dol
Par |l e fl ux dol

Par | e fl ux dou

Par la cinétique septale
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Echocardiographie post-opératoire

>

Estimation du rapport Qp/Qs: exemple du BT Shunt

Vagus nerve

Right recurrent - S>> — 2l :
| laryngeal nerve Qp >> Qs = hyperdébit pulmonaire

| _;’-' ‘ l\ -
(= |!ﬂ
nd
-

E hypodébit systémique

- Qp<<Qs = hypodebit pulmonaire

~

E cyanose
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Echocardiographie post-opératoire

A Estimation du rapport Qp/Qs: exemple du BT Shunt

+

Doppler pulsé isthme Doppler pulsé veines
aortique pulmonaires

INTERV. INTERV. ms

Vmax TD < 0.2 m/s Vmax vp <1 m/s



"
Echocardiographie post-opératoire

A Estimation du rapport Qp/Qs: exemple du BT Shunt

Qp/Qs>1

FENET. 2.9cm
LONG.g.l3cm

“
v=0.20

Vmax TD > 0.2 m/s Vmax vp > 1 m/s



