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Insuffisance cardiaque

- IC=Syndrome clinique caracterisé par des symptomes I
typiques {dyspnee, OMI et fatigue) accompagnes de |
signes cliniques (crepitants, TJ) causé par une
ancmalie cardiaque structurelle ou fonctionnelle
conduisant a une réduction du deébit cardiaque et/ou a

I'augmentation des pressions intra cardiagues au repos
ou a l'effort

. ICA: Survenue rapide ou aggravation ces symptomes
d'une IC necessitant une prise en charge rapide le plus
souvent par une hospitalisation

al

ESC 2016 Guidelines for the diagnosis and treatment of acute and chronic heart failure



PRISE EN CHARGE INITIALE D'UN PATIENT SUSPECT

D'INSUFFISANCE CARDIAQUE AIGUE

&
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@((\?’ Patient with suspected AHF

Urgent phase

after first. »iedical I. Cardiogenic shock ?
concact

Circulatory support
* pharmacological
* mechanical

No

2. Respiratory failure ? Ventilatory support
* oxygen
* non-invasive positive
pressure ventilation
(CPAP, BiPAP)

» mechanical ventilation

Immediate stabilization
innediate phase and transfer to ICU/CCU
(initial 60-120 minutes)

Identification of acute
aetiology:

acute Coronary syndrome

Hypertension emergency
Arrhythmia

acute Mechanical cause?
Pulmonary embolism

Yes

Immediate initiatioy

of specific treaggnt
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Diagnostic work-up to cogfirm AHF
Clinical evaluation to select optimal management

Follow detailed recommendations
in the specific ESC Guidelines




Profil clinique des patients en ICA

CONGESTION (+)

Pulmonary congestion
Orthopnoea/paroxysmal nocturnal dyspnoea
Peripheral (bilateral) oedema

Jugular venous dilatation

Congested hepatomegaly

Gut congestion, ascites

Hepatojugular reflux

HYPOPERFUSION (+)
Cold sweated extremities
Oliguria

Mental confusion
Dizziness

J
Narrow pulse pressure /y SCTOLD-WET

Hypoperfusion is not synonymous with hypotension, but often hypoperfusion is accompanied by hypotension.




L'ECHOCARDIOGRAPHIE

CONTRIBUE A

v Affirmer le diagnostic d’'ICA, précisant I'atteinte myocardique (Systolique
st/ou diastolique) , valvulaire, péricardique, endocardique

v Trouver la ou les causes
v Guider la therapeutique
v Estimer le pronostic
v Evaluation dynamique de I'lCA
CAR
v Facilité d’'acces,
v Mobillite,
v Safe,
v Reproductivie,
v Non Invasif

Lancellotti et al. Use of Echocardiography in ACC: Recommendations of the EIACCA 2014




Le taux de BNP ou NT Pro-BNP ne suffit-il pas ?

Van Veldhuisen JACC 2013



Le taux de BNP ou NT Pro-BNP ne suffit-il pas ?

Q
Tab\gé\ol 2.3 Causes of elevated concentrations of

nsﬁ'luretlc peptides®??~524
@

Heart failure

Acute coronary syndromes
Pulmonary embolism
Myocarditis

Left ventricular h;,ur|:nertrv::~|:-h}pr

Valvular heart d|sease

eltal h
d ven mias
art@ontusi

Cardioversion, ICD shock
Surgical procedures involving the heart
Pulmonary hypertension

Non-cardiac | Advanced age
Ischaemic stroke
Subarachnoid haemorrhage
Renal dysfunction
Liver dysfunction (mainly liver cirrhosis with asm;@?'
Paraneoplastic syndrome &
Chronic obstructive pulmonary disease éc’
Severe infections (including pneumonia rg}?sepsis]
Severe burns &
Anaemia QQ’
Severe metabolic and harmc:qg frlﬁncrmalltles
(e.g. thyrotoxicosis, dlabe—sgb ketosis)

HFpEF = heart failure with preserved eject%n fraction; HFrEF = heart failure with
reduced gjection fraction; ICD = implantable cardioverter defibrillator.




ESC 2014

Immediate echocardf ography is mandatory only in patients with
haemodnamlcaﬁstablllt (particularly in cardiogenic shock)

and in patlergt‘s suspected of acute life-threatening structural or
Q\ G
functlon@k ‘cardiac abnormalities (mechanical compllcatlons g

acute Matlvular regurgitation, aortic dissection).

Early ocardio-
raphy should be considered in all patients with degiovo AHF and in

those with unknown cardiac function; howeve#* the optimal tim-
ing is unknown (preferably within 48 h frcgﬁ admission, if the ex-

pertise is available).




Efficacite d'une stratégie echo-guidee
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Echo-guidedStrategy
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0 30 60 90 120 150 180 210 240 270300 330 360

Follow-up (days) <5~
Echo 47 45 41 36 35 34 33 29 290\2\28 27 26 24
Conventional 49 40 37 32 29 28 27 2@&“23 20 20 17 16

S
. L .
Fig. 2. Kaplan-Meier event-free surxival curves according to
treatment strategy. ©

A
Rhode J of Card Fail 2007
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DISEASED MYOCARDIUM

Ischaemic heart
disease

Myocardial scar

Myocardial stunningf@g’mation

\
Epicardial comfrla& artery disease

<O\
Abnormal aé%nary microcirculation

End \%vdysf unction

Toxic damage

4

N
Qéaeaﬂonal substance abuse

Alcchol, cocaine, amphetamine, anabolic steroids.

bHt-zzw)f metals

Copper, iron, lead, cobalt.

Medications

Cytostatic drugs (e.g. anthracyclines), immunomodulating drugs (e.g. interferons monoclonal
antibodies such as trastuzumab, cetuximab), antidepressant drugs, antiarrhythmics, non-steroidal
anti-Inflammatory drugs, anaesthetics.

Radiation

jg?nune-mediated
and inflammatory
damage

Related to infection

Bacteria, spirochaetes, fungi, protozoa, parasites (Chagas disease), rickettsiae, viruses (HIV/AIDS).

Not related to infection

Lymphocytic/giant cell myocarditis, autoimmune diseases (e.g. Graves’ disease, rheumatoid
arthritis, connective tissue disorders, mainly systemic lupus erythematosus), hypersensitivity and
eosinophilic myocarditis (Churg-Strauss).

Infiltration

Related to malignancy

Direct infiltrations and metastases.

Not related to malignancy

Amyloidosis, sarcoidosis, haemochromatosis (iron), glycogen storage diseases (e.g. Pompe disease),
lysosomal storage diseases (e.g. Fabry disease).

Metabolic
derangements

Hormonal

Thyroid diseases, parathyroid diseases, acromegaly, GH deficiency, hypercortisolaemia, Conn's

disease,Addison disease, diabetes, metabolic syndrome, phaeochromocytoma, pathologies relateé!&q

to pregnancy and peripartum. \‘)\

Nutritional

Deficiencies in thiamine, L-carnitine, selenium, iron, phosphates, calcium, complex malnutgition
(e.g. malignancy, AIDS, anorexia nervosa), obesity.

Genetic abnormalities

Diverse forms

HCM, DCM, LV non-compaction,ARYC, restrictive cardiomyopathy (for deta||s§! respective
expert documents), muscular dystrophies and laminopathies.

ABNORMAL LOADING CONDITIONS

Hypertension

Valve and
myocardium
structural defects

Acquired

\‘?"
Mitral, aortic, tricuspid and pulmonary valve diseases. <O

Congenital

Atrial and ventricular septum defects and others (for @g\ see a respective expert document).

Pericardial and
endomyocardial
pathologies

Pericardial

Constrictive pericarditis 6\)
Pericardial effusion )

Endomyocardial

&
HES, EMF, endocardial fibroelastosis. (\Q,

High output states

Severe anaemia, sepsis, thyrotoxicogi(_ﬁget‘s disease, arteriovenous fistula, pregnancy.

Yolume overload

— — S
Renal failure, iatrogenic fluid %vegﬂcad.

ARRHYTHMIAS

M

Tachyarrhythmias

\
Atrial, ventricular ap;@mlas.

Bradyarrhythmias

- 4 .
Sinus node dysfunctions, conduction disorders.

ETIOLOGIES DES INSUFFISANCES CARDIAQUES

ESC 2016
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DYSPNEE aigue

[Jysfonction systoligue majeure avec baisse du
debit cardiaque:

Diagnostic facile
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ICA a FE préservée

Def: Tableat: d'ICA avec une FE > 40-50%

Au moins 45% des ICA

. Ratio femme/homme 3/2

Q

HTA ou Card. Isch ou Diabete > 90%

Histoire d'ICA : > 60%

Pronostic (presque) aussi mauvais que FE altéree

Clinical Presentation, Management,and In-Hospital Outcomes of Patients Admitted With Acute Decompensated Heart Failure With
Preserved Systolic Function

A Report From the Acute DecompensatedHeart Failure National Registry (ADHERE) Database

Clyde W. Yancy, MD, FACC et al. 2006



ICA a FE préeservee
Prevalence

&eﬁprevalence of heart failure® by gender and age

Women

m HF depressed EF
HF preserved EF
3 HF (all cases)
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65-74 years >74 years All 65-74 years >74 years All

m 5.5(3.1-7.9)* | 3.3(2.2-4.5)#% - 0.8 (0.1-1.6) | 2.4(0.8-4.1)* | 1.4(0.6-21) |-
2.4(1.2-36) | 9.0(6.0-12.0)* | 4.7(3.4-6.1) - 3.8 (2.3-5.3) | 7.6(4.7-10.4)* S.l(3.7-6.@
m 13.9 (10.3-17.6)* | 7.4(5.8-9.1) - 4.6(3.0-6.3) | 85(5.5115)" | 6.0(£Cs)

* 0.05<p<0.0001 between age-strata within gender (>75 yrs. vs. 65-74 yrs.); # 0.05<p<0.0081 between gender.
* validated clinical and echocardiographic diagnosis of HF 6\)

-9
&
Figure 2 Prevalence of heart failure (HF) by gender and age. Prevalence of HF as a &s@%ntage (ordinate, %) is shown for age (65—74 years,
>75 years, and all) and gender groups (abscissa). Dark grey bars, HF with depressed lgjection fraction (EF); light grey bars, HF with preserved EF;
dotted bars, all cases of HF. Mean percentage (in bold) and the 95% conﬁdeﬁge interval (in parentheses) are shown for each condition

(HF depressed EF, HF preserved EF, and all cases) at the bottom of the ﬁgg\r@

Mureddu Eur J Heart Fail 2012




|IC a FE préservee
Sous diagnhostiquee

\% @

Table 2 Prevalence gfo previously unknown heart failure with reduced ejection fraction (HF-REF) and hea@c@: fallure
with preserved aé?:tlon fraction (HF-PEF) stratified by age and sex

_ 21 (18.9) 2.9) 30 (21.4) W 51(203) 64 (25.5)
Al ages 11@1)  30(11.3) . 40 (12.5) #i72 70 (120) 92 (15.7)
95% ClI 27,75 7.9-15.9 8-4. 9.2-16.8 8-4. 95-149  12.9-19.

“In all heart failures; the five cases of isolated right-sided heart failure were also included.
Values are numbers (percentage); 95% Cl, 95% confidence interval.

Van Riet Eur J Heart Fail 2014



ICA a FE préeservee
Prevalence

X
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70 m Preserved ejection A Reduced eject@g
&é)og fraction fraction <
l'g@ 2, P<0.001 r=0.81, P<0.001 r=—0.33,%=0.23
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Figure 1. Secular Trends in the Prevalence of Heart Failure with Rfeserved Ejection Fraction.

Owan NEJM 2006



IC a FE préservee
Pronostic

Diastolic function
- Modarate to severe dysfunction
- = Mild dysfunction

Nomal

Log rank p <0.001

Mo. at risk
Nomal 1.277

Milg 371
Moderate o savere 131

Am J Cardiol 2005



IC a FE préservee
Pronostic

HR 95% CI) = 0.663 (0.400-1.100)

P =0.112

Survival

Fig.2. Kaplan-Meier ;
HFREF over 10 yez
HFREF: Heart failure

Ruan Ann Acad Med Singapore 2016

Survival (%)

Qu T T | | T |
1000\6 150 200 250 300 350 400

& Days
A Q\)%

N
Figure 1. Adjuste@&lrvival Curves for Patients with Heart Failure with Re-

duced or Prese(ﬁd Ejection Fraction over the Year after the First Hospital
Admission. &

Bhatia NEJM 2006







Diastologie en bref

ventricule
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Flux transinmitral normal

fermeture Ao

) ouverture Ao

fermeture Vi
/
ouverture M M
. OG

I J/:\ Doppler: flux mitral

d ’a;prés Appleton, J Am Coll Cardiol, 1988; 12: 426 - 40




Anomalie de relaxation

e o N

~

normal anomalie relaxation



Anomalie de type restrictif

normal restrictif



Peut on se contenter du flux
mitral ?

15 4

E

f
W

‘9&,

IT'DE = 110 ms

FEVG=32%

PRVG toujours €levees PRVG presque tjs basses
(sauf grand sportif) (sauf si CMH)



Le plus souvent

Normalise

Normal




Peut on se contenter du flux

EF<45, r=0.78
EF>45, r=0.22

LVFP (mmHg)

Mauvaise correlation entre POG et ratio E/A

(Nishimura et al JACC 1996; 5: 1226-33)
50 100 @&200 250 300 350 400 450 500
DT (ms)

<&

Y, - 1 s (%]
Val, 28. No.5 & = NISHIMURA ET AL. 1229
ECHOCARDIOGRAPHIC EVALUATION OF FILLING PRESSURES

mber 1, I'Nh:}{;g: -13

Mauaise correlation

enire
TDE PTDVG

si FE> 45 %

(Nagueh et al Circulation
1996; 94: 2138-45)

o
@
w0
E
r—
[a]

Mean LAP (mm Hg)

Mauvaise correlation entre POG et TDE
(Nishimura et al JACC 1996; 5: 1226-33)



Peut on se contenter du flux

EF<45, r=0.78
EF>45, r=0.22

250 300 350 400 450 500

Nombreux facteurs =N
confondants

e Q9

ion
1996; 94: 2138-45)

Mauvaise correlation entre POG et TDE
(Nishimura et al JACC 1996; 5: 1226-33)



Facteurs de variations du
~1lux mitral

. Age

- Frequence cardiaque

- Conduction AV et InterV
- Pré/post charge

- Fonction contractile OG
- Volemie

- Valvulopathies




D1l anneau mitral




Relation ratio E/E’ et PTDVG

o .

(AUC=0.72)
(AUC=0.68)
= = = = Valsalva (AUC=0.77)
— - - PVa-MVa (AUC=0.67)
— Septal E/E’' (AUC=0.82)

M eex ®
%®

>
2
»
3
:
)
)

M-LVDP (mm Hg)
2

1-specificity

sre 5. ROC curves for prediction of M-LVDP >12 mm Hg for
Joppler parameters. AUC indicates area under curve.

cates patients without conveni@nal Doppler variables suggest-
ing increased filling pressq@,.@ﬁ. patients with PVa 30 ms >
MVa; ¢, patients with p%et‘twe Valsalva maneuver; and X, >1

nic

™ 35% de pts avec E/E’ < 8 ont des PRVG basses et
100% des pts avec E/E’ > 15 ont des PRVG hautes

Ommen et al. Circulation 2000
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Table 4 e’ wave, Ele’ ratio, left atrial volume (LA), and systolic pulmonal}@\rtery pressure (sPAP) according to age and gender

X
e\
Parameters 20-40 years 40-60 years Q)é'\ >60 years Global cohort
:I.-Bé.a:l ............ .Mua.'.l.e. sssssssan .F..e.r.r.‘;'l.e. ....... :I.-aé.a:l ............ M‘@Q‘ ssasanas .F..e.r.r.‘.a:lue. ........ :I.-;é.a:l ........... M .a:lé ........... Fé'.'r.‘.a.'ié. ssssas .-I.-.o.é.a:l ............ M.a.'i.e ............. Eé.r.r;é:lé ........
(N=172)nl (N=79)n/ (N=93)n/N (N = 194) n/ =80)n/ (N=114)n/] (N=83)n/ (N=39)n/ (N=44)nIN (N=449)n/ (N =198)n/ (N = 251)nIN
N (%) N (%) (%) N (%) @ N (%) N(%) N (%) N (%) (%) N (%) N (%) (%)
..................................................................................... @ N R R T R R T R TR T
Septal €’ 2/170(1.2)  2/79 (2.5) 0/91 (0) 38/193 (46\7 13/80 (16.3) 25/113 (22.1) 46/83 (55.4) 22/39 (56.4) 24/44 (54.5) 86/446 (19.3) 37/198 (18.7) 49/248 (19.8)
<8 cm/s c‘,\&
Lateral e’ 2167 (1.2)  1/76 (1.3) 191 (1.1) 92 (5.7) 4/80 (5.0) 7/112 (6.3) 15/79 (19.0)  5/36 (13.9) 10/43 (23.3) 28/438(6.4) 10/192(5.2)  18/246 (7.3)
K
Average 0/158 (0) 0/75 (0) 0/83 (0&, 2/184 (1.1) 1176 (1.3) 1/108 (0.9) 0/78 (0) 0/36 (0) 0/42 (0) 2/420 (0.5) 1/187 (0.5) 1/233 (0.4)
sept-lat. E/¢’ &O
>15 ] %
Lateral E/e/ 0/159 (0) 0/75 (0) @/84 0) 3/184 (1.6) 1176 (1.3) 2/108 (1.9) 0/78 (0) 0/36 (0) 0/42 (0) 3/421 (0.7) 1/187 (0.5)
>13 &’
LA volume 18/149 (12.1) 9/68 ,,  9/81 (11.1) 30/169(17.8) 15/68 (22.1) 15/101 (14.9) 10/66 (15.2)  5/33(15.2)  5/33(15.2) 58/384 (15.1) 29/169 (17.2)&@9!215 (13.5)
>34 mL/m* &
“
LA volume 10/149 (6.7) &6388 (8.8) 4/81 (4.9) 18/169 (10.7)  8/68 (11.8) 10/101 (9.9) 6/66 (9.1) 3/33 (9.1) 3/33 (9.1) 34/384 (89)  17/169 &,1%.1) 17/215 (7.9)
>37 mL/m? &
LA volume 4/124 @ 2/58 (3.4) 2/66 (3.0) 19/131(145)  7/54(13.0)  12/77 (15.6) 5/53 (94) 4/26 (154)  1/27 (3.7) 28/308 (9.1) 1,\3.7&\38 (9.4) 15/170 (8.8)
>34 mUm* \)c}\o
LA volume Q@‘W (8.5)  4/53(7.5) 6/64 (9.4) 18/127 (14.2)  7/51(13.7)  11/76 (14.5) 3/50 (6.0) 2/24 (8.3) 1/26 (3.8) 31/294 (1 13/128 (10.2) 18/166 (10.8)
>34 mL/m* (\Q @)Q
LA volume e O 5/117 (4.3)  2/53 (3.8) 3/64 (4.7) 10/127 (7.9) 5/51 (9.8) 5/76 (6.6) 1/50 (2.0) 0/24 (0.0) 1/26 (3.8) 16/&?4 (54) 7/128 (5.5) 9/166 (5.4)
>37

LA v @ne 201117 (17.1)  8/53 (15.1)  12/64 (18.8)  33/127 (26.0) 16/51 (314)  17/76 (224)  8/50(16.0)  6/24(250)  2/26 (77)6 61/294(207) 30/128 (23.4) 31/166 (18.7)
> 4 mU/m*

K volume 121117 (103)  6/53 (11.3)  6/64 (94) 211127 (165) 11/51 (21.6) 10/76(13.2)  4/50(8.0)  3/24(12.5) 1/2%@’8) 37/294 (12.6)  20/128 (15.6)  17/166 (10.2)
>37 mL/m?

sPAP >36 1/106 (0.9)  1/48 (2.1) 0/58 (0.0) 0/131 (0.0) 0/57 (0.0) 0/74 (0.0) 0/57 (0.0) 0/24 (0. 0) %/33 (0.0) 1/294 (0.3) 17129 (0.8) 0/165 (0.0)
mmHg

sPAP >45 0/106 (0.0)  0/48 (0.0) 0/58 (0.0) 0/131 (0.0) 0/57 (0.0) 0/74 (0.0) 0/57 (0.0) 0/24@0) 0/33 (0.0) 0/294 (0.0) 0/129 (0.0) 0/165 (0.0)
mmHg

\\\
(&2

*LA volume >34 mL/m” by single plane area-length method (four-chamber view). KQv%
°LA volume >37 mL/m” by single plane area-length method (four-chamber view). Qo.’
°LA volume >34 mL/m” by single plane Simpson method (four-chamber view). C)O
LA volume >34 mL/m” by biplane Simpson method. 2
°LA volume >37 mL/m? by biplane Simpson method. ‘{,b
LA volume >34 mL/m? by biplane area-length method. ,\©
gA volume >34 mL/m” by biplane area-length method. N






TAILLE ET
CONTRACTION D&
gele

Un volume d’OG au
dela de 34 ml/m2 est

un indicateur
'independant de deces
et d’insuffisance.
Cardiaque

Abhayaratna et al JACC 2006



PAPs et dysionction diastolique

(n=256) (n=102)

Grade of diastolic dysfunction <o
C;b

Fig. 1. Mean pulmonary artery pressure (mm Hg)ﬁ:y grade of diastolic
dysfunction. P<0.001 by one-way ANOVA for ‘gh'e differences was between

each 2 groups of diastolic dysfunction. @@@o

g
@

Neuman Intern J Cardiol 2008




PAPs et dysionction diastolique

. N . . N \Qv
Table 3 Proportion of norm ﬁgub jects with abnormal LA volume index and Doppler velocities &\

<O 2040y 40-B0 y =60 y Global ca@ort

C)éo Tatal Maln Famale Toetal Ml Femals Tatal Male Famaloe Toetal Ml e Fermale

iIN=172) (N=79) [N=93 (N = 194) (N = B0) N = 114) N = B3) iV = 38) IN= 44) (N = 448) ;\\Cﬁ= 156) (N = 251)
O

Parameter ° niN (%) AN (%) PN (%) niN (%) AN (%) AN (%) niN (%) AN (%) niN (%) niN (%) O N (3) nfN (%)

2AT0(1.2) 2/79(2.5) 091 (0) 38193 (19.7) 13/80 (16.3) 25113 (22.1) 46/83 (55.4) 22/30 (56.4) 24/44 (54.5) BE/M4E ( Q‘ } 37198 (18.7) 49/248 (19.8)
Ln:t:-'r:nl EO Bemfsec 2A67(1.2) 1/76(1.3) 1/91 (1.1) 11182 (5.7) 48O (5.0) TA12(6.3) 157 (19.0) 536 (13.8) 10/43 (23.3) ?En'd-?@}ﬁ 4) 10192 (5.2) 18246 (7.3)
Lat rﬁﬁ_ < 10cmfsec 3A67(1.8) 2/76(2.6) 1/91 (1.1) 30182 (15.6) 980 (11.3) 21112 (168.8) 41/78(51.9) 17/36 (47.2) 24/43 (55.8) THR3E (16.9) 28/192 (14.6) 467246 (18.7)
)Q@rage I,‘.Epfal- 0ASB(0) O/75(0) 0O/83(0) 3184 (1.68) 176 (1.3) 2408(1.99 1/78(1.3) 1/36(2.8) 0/M42(0) 4 9:4.-"4ED (1.0) 2187(1.1) 2/233(0.9)
N lateral) Efe’ = 14 &
V Septal Efe’ =15 DAB2(0) 0O/78(0 O84(0) 2/185 (1.1) 76 (1.3) 1A02(0.9 38137 2/3B(5.3) "11-3& 3) 5/428 (1.2) 3M92(1.6) 2/236(0.8)
Lateral Ffe’' > 13 DABS(0) 0/75(0) /B4 (D) 3AB4 (18]  1/76(1.3) 2A08(1.9) O7B(0)  O/36 (D) Q@'iv ) 3421 (0.7 1187 {05)  2/234(0.9)
LA volume index = 104117 [B.5) 4/53 (7.5) 6/64 (5.4) 18127 (14.2) 7/51 (13.7) 11/76(14.5 I/50(6.00 224 [E.S]l \)6 1/26 (3.8) 31/284 (10.5) 13128 (10.2) 18166 (10.8)

o
W e

SPAP = 35 mm Hg 1406 (0.8) 1/48(2.1) O/58 (0.0) OA131 (0.0  O/57 (00} O74(0.0) O/57(0.0) D) o/33(0.0) 1/284 (0.3)  1/129(0.B) O/165(0.0)
SPAP>45mmHg  DADG(0.0) 0/48(0.0) O/58 (0.0) 031 (0D.0)  O/57(00) O74(0.0)  O/57(0.0) urﬁm o) O/33(0.0)  O/294 (0.0)  OA29(00)  O/1B5(0.0)

PAP, Systolic pulmonary artery pressure.
LA volume index = 34 mL/nv by biplane Simpson method (adapted from Caballero et al.™).
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Table 1
Varable

Peak E-wave
velocity
fcrm/sec)

Peak A-wave
volocy
{cmisec)

MV A duration
[msec)

'Q,' /A ratio
S

&) MV DT (mrseoc)

Pulsed-wave

TOI & velocity

{cmy'sec)

PV S/D ratio

CW Deppler:
TR systalic
Jet veiocity
(m/sec)

Tahblz 1 [Co

wo-admensona and Do

Acquintor

1. Apical four-chamber with color flow imagng for optimal
alignment of W Doppler with blood ‘Iq:

2. PW Dogpler sample volume (1-3 m'n@u size] betwoen
mitrad [eaflet tips. Q

3. Use low wall filter setting (100-2

4. Optimad spectral waveforms st
or featherng.

1. Apical four-chamber w
algnment of P

2. PW Dogppler sa

not display spikes

flaw imagng for optimal
with bload flow
clumre (1-3 mm axial size) between

our-chamber with color flow imaging for optimal
nment of PV Dopplar with Blood flow.
. DQ'I Dopplar sampde volums {1-3 mm axial size) at level of
X mitras anrwulus (imited data on how duration compares
tetwean annulus anc keaflet tps)

3. Use low wall filter setting (100-200 MHz) and low signal gain.

4. Optimad spectral waveforms shoukd not display spikes
or feathering

Ses above for propar technigue of acquisition of £ and
A velocities

) and low signal gain,

pper mathoeds Ior assessment of LV diastolic function

Andyss

Peak madal velocity in early diastole {after ECG T wave) at the
keading edge of spectral waveform

Peak modal valocity in late diastole (after ECG P wave) at the
leading edge of spectral waveéo

Time imerval from A-wave onset 10 end of A wave at 2ero
taseline. If E and A are fused (E velocity > 20 crn/sec whan A
velocRy starts), A-wave curation wil often be longer bacause
of increasad atrial filing stroke volume,

MV E velocity divided by A-wave velocity

Apical four-chamber: pulsed Dopgier sample volume between Time interval from poaak E-wave along the sope of LV filing

mitral leaflet tips

Apical four-chamber view: PW Doppier sample volume
(usually 5-10 mm axial sze) at lataral and saptal basal
regions SO average & velocly can be computed,

Use ultrasouna system prasets for wall filter and lowest
signal gain

Ses abave for acquisition of pulmonary vein S and D velocities.

1. Parastemnal ana apical four-chamber view with color
flow imaging to obtain highest Doppler velocity
abgned with CW

2. Acjust gain and conrtrast to displayy complete spectral
anvelope without signal spikes or featharing

ralral o

r-cham

extrapolated to the zero-velocity baseline.

Peak modal velocity in early diastole at the leading ecge of
spactral waveform

PV S wave divided by D-wave velocity or PV S wave time-
velocity integrallPV D wave time-valocity integral
1
Peak madal velocity during systole at leading edge of spectr,
wavedorm
&®

2y
=

9
\) (Continuad|
O
.

cEairg and WY opening. For VAT,

and gaim and i . 5 B
nigh gain and filt tings. For tima
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Recoqﬁnendatlons for the Evaluation of Left
Ventrlcyfar Diastolic Function by Echocardiography:
@ﬁn Update from the American Society of
E,«e%ocardlography and the European Association
g\ of Cardiovascular Imaging &
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(@"6 Sherif F. Nagueh, Chair, MD, FASE,’ OttoA Smiseth, Co-Chair, MD, PhD Christopher P. App{&on MD,’
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Liege, Belgium; Cleveland, Ohbio; Novara, Italy; Rochester, Minnesota; Bucharest, R%@}mm, and St. Louis, Missouri
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Algorithme FE preservée

1-Average E/e’ > 14
2-Septal e’ velocity < 7 cm/s or
Lateral e’ velocity <10 cm/s

3-TR velocity > 2.8 m/s
4-LA volume index >34mllm>3°

| Normal Diastolic " Indetermin #
function | o
0

P




Algorithme FE alteree et indetermine

O
S Mitral Inflow
EiA= 08+ E = 50 cmis
22 o
EIA =08 *f5 50 cmis EiA>0.8-<2

3 criteria to be evaluated®
|

1-Average E/e' > 14
2-TR velocity > 2.8 m/s
3-LAVol. index=34mlim?*

2of3or3of3
MNegative

2oflorl3aof3
Positive

When only 2 criteria are available

1 positive and

1 negative 2 positive

2 negative ‘

Normal LAP Cannot determine T LAP
Grade | Diastolic LAP and Diastolic Grade |l Diastolic Ci@%e Il Diastolic
Dysfunction Dysfunction Dysfunction @6 Dysfunction

| _ Grade™ o
If Symptomatic 0\2\‘

i S
Consider CAD, or O
proceed to diastolic . @6
stress test &
&

O
(* : LAP indeterminate if only 1 of 3 parameters available. Pulmonary vein(g,fg ratio <1 applicable to conclude elevated LAP in

(2

patients with depressed LV EF) a2

Figure 8 (A) Algorithm for diagnosis of LV diastolic dysfunction in suQ@(gts with normal LVEF. (B) Algorithm for estimation of LV filling
pressures and grading LV diastolic function in patients with de presaﬁl LVEFs and patients with myocardial disease and normal LVEF
after consideration of clinical and other 2D data.,




Ne pas attendre i'arrivee des troupes
fraiches

CEdeme pulmonaire cardiogénique

Dysfonction
diastolique Ceceur normal

Hg)
/{9/*

%

Pression télédiastolique VG (meg

KO
:)% “

Remplissage vasculaire : { < Volume
télédiastolique
Diurétiques/nitrés : VG (ml)
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1 YM ¥max 1.65 m/s
VM VY moy 0.87 m/s
VM GDmax 10.89 mmHg
YM GDmoy 3.56 mmHy
VMITY 29.3 cm
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1 IMR.Alias 1.0 cm
IMV.Alias 33 em/s
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The use of echocard|o§raphy In acute
cardiovascular care; JRecommendations of the
European Assoagﬁfon of Cardiovascular Imaging
and the Acute @“ardlovascular Care Association

\\OQ
Patrizio Lancellottﬂt‘,)Susanna Price?*, Thor Edvardsen3, Bernard Cosyns*,
Aleksandar N. Nes‘?(owc5 Raluca Dulgheru!, Frank A. Flachskampf®,
Christian Hass\ager" Agnes Pasquet®, Luna Gargani?, Maurizio Galderisi'?,
Nuno Cardign'!, Kristina H. Haugaa3, Arnaud Ancion, Jose-Luis Zamorano1?,
Erwan Dg l13 Héctor Bueno'4, and Gilbert Habib'>

@
Table 2 Echocar&O ographic signs indicative or suggestive of the cause of clinical admission in acute cardlovasculag@}
conditions <>
\2\«

\J
Systolic he@ﬁ failure Heart failure with Pulmonary embolism
preserved left ventricular
ejection

Q}o{ LVEF<45-50%" (1) LVEF > 50%* (1) Thrombus into right chambers (1) Us eg&elarge pericardial effusion

Vv (2) LVEDD >55 mm and/or (2) LVEDV<97 mL/m? (2) Abnormal septal motion (2) Sagﬁnglng heart

> 32 mm/m” (3) LVESV<43 mL/m* (3) Dilatation RA, RV (end-diastolic (3%@&/\ collapse (rarely LA)

(3) LVESD >45 mm?and/or (4) E—¢ >13° RV/LV diameter>0.6 or @2’) Diastolic collapse of the anterior
25 mm/m? (5) Ar— A >30ms area>1.0) @‘\@ RV-free wall (rarely LV)

(4) LVEDV>97 mL/m? (6) LA volume > 34 mL/m?* (4) Global RV hypokinesia 0@6 (5) IVCdilatation (no collapse with

(5) LVESV>43 mL/m* (7) Peak tricuspid (5) McConnell sign hyperkinési® inspiration)

(6) Abnormal wall motion velocity>3 m/s (6) Mildtosevere TR O ) (6) TV flow increases and MV flow

(7) Functional MR and/or TR (8) Ultrasound lung comets®  (7) Pulmonary hypertsﬁélon around decreases during inspiration

(8) Peak tricuspid velocity >3 m/s + signs and symptoms of 40-50 mmHg& 0 mmHgin (reverse in expiration)

(9) Aortic time velocity integral heart failure the case of pgd-existing (7) Systolic and diastolic flows are
<15 em? pulmongggo ypertension) reduced in systemic veins in

(10) Diastolic dysfunction o expiration and reverse flow with
(E/A > 2 + DT<150 ms indicates © _ atrial contraction is increased
) dLVfilli b European Heart Journal — Card(dwascular Imaging (2015) 16, 119-146

INCISAsE illing pressures) cunorean  doi10.1093/ehjci/jeu210 QP

SOCIETY OF

(11) Ultrasound lung comets® CARDIOLOGY >




EN CONCLUSION

- ETT indispensable a chaque etape du sejour d’'un!
patient en USIC pour ICA

- Echographe dedie

- Le plus tot possible et le plus souvent possible

- Mesure des pressions de remplissage VG:
Algorithmes +++










parametres a retenir

- onde E déepende de la relaxation et de la POG
- TD depend de Pog, Pvg, relaxation VG
. onde A depend contractilite A, PVG, charge OG

- duree onde Apulm-Amitrale (mdependant de ~Evg et de
I'age) : 6. Rossvoll O et al. 1Am Toll Cardiol 1993 ; 28 - 1687-96

- mais aussi, TRIV, Flux veineux pulmacnaire, Vp,
manoeuvres due Valsalva, TD Amiirale, TD onde D
pulmonaire, morphologie de la fuite mitrale ou aortique






Evaluation des PRVG
CMH

E/Ea > 14

Vol QG indexé > 34ml/m2

Durée Apulm - Amitrale > 30 sec







pourquol mesurer les prvg 7

en rea d’abord pour évaluer les besoins en remplissage vasculaire chez les pats en défaillance
circulatoire

c’est ce qui conditionne la prise en charge d'un patient dyspnéique voire intubé différenciant I'insuf
cardiaque d’une autre cause de dyspnee ( ep, pneumopathie, sdra, ...) et donc conditionnant la prisa en
charge thérapeutique que la fonction systolique soit altérée ou non (oap avec fe conservée ca exisie
mais sera chez un insu cardiaque équilibré ¢a existe aussi)

I'echo/doppler permet d’approcher de maniére non invasive des mesures hémodynamicue difficile a
obtenir de fagon invasive

définition: méthodes invasive déterminer la P diastoligue minimale, P moyenrne, la PTDVG pré A et
PTDVG, toutes ces valeurs n’évoluent pas forcément paralléles; le plus scuvent les corrélations sont
faites avec Pog moyenne

= =

pronostic: FEvg basse CMD ou post IDM)et profil restrictif ; ba:j 9. Rihal CS etal. Circulation 1994 ;90 : 2772-9. SSEECLl

10. Nijland F et al. J Am Coll Cardiol 1997 ; 30 : 1618-24.



INsuf cardiaque droite aigue

reia Ao 'arhn

Fosiction ventriculaire droite

= morphologie

= cinétique pariétale
= fonction systolique

= diastole

= conditions de.charge

N
P>




Fonction VD: DTl anneau tricuspidien

PRF 1000 Hz

Sa>15cm/s



Fonction VD: TM anneau tricuspidien

Ech 3 s
150dBIC 3 :
Persist Bas " "
Optim 2D:HGén =104
Cad image:Haute ) = -

Heb

normale 2 16mm
dysfonction VD: < 12mm (r = 0,92 FE isotopique)




Ventricule droit — TAPSE: pronostic

Ghio AJC 2000



Ventricule droit: index de Tei

1 o\ Fonction VD: IT - dP /dt

5 Prof 59 cm . f
Taille 30 mm 150dB/C 3

A, 10 2 Persist Bas
- s Fréq2.0 MHz : < \
KR’ = e Optim 2D:HGén &\
Dop 58% Ech5 Cad image:Haute -
| PRF 2500 Hz 10 - m '
cm/s S o

- — - <R
. ST
L1 “ 5 - SN "t;'{’.
f ? : 3 2
_20 = v N

index TeiVD=a-b/b
normal: 0.28 + 0.04

Pression OD: doppler tricuspidien / doppler tissulaire anneau

RAP (mmHg)

E/Ea>6 - POD2 10 mm Hg (Se=79% - Sp = 73%)

&9 Nagueh Am J Cardiol 1999
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