
Cardiopathies acquises 
 
 
 
 
 

Dr Daniela Laux 
 

Cardiopédiatre associée – UE3C –Paris 
 

Médecin hospitalier temps partiel 
Centre Chirurgical Marie Lannelongue 

Le Plessis Robinson 
 



Plan du cours 

•  Maladie de Kawasaki 

•  Endocardite infectieuse 

•  Myocardite 



Maladie de Kawasaki 



Kawasaki – Les points clés 

•  Vascularite systémique qui touche essentiellement 
les artères de moyen calibre avec un tropisme 
électif pour les artères coronaires (gravité de la 
maladie)  

•  Les complications coronaires surviennent dans 15 à 
25 % des cas chez les enfants non traités 

•  L'administration précoce d'immunoglobulines 
humaines par voie intraveineuse a transformé le 
pronostic en diminuant par 5 le risque d'anévrisme 
coronaire 

•  Effet souvent spectaculaire sur la fièvre et 
l’altération de l’état général. 



Epidémiologie 
•  Première cause de cardiopathie acquise de l'enfant dans les 

pays développés 
 
•  Tous les âges pédiatriques (80 % des cas avant 5 ans) 

•  Tranche d’âge la plus touchée est entre 6 mois et 5 ans 

•  Les patients de moins de 1 an ou de plus de 8 ans sont rares 
mais ont un risque plus élevé d'anévrisme coronaire 

•  Incidence de la maladie augmente globalement dans le monde 

•  Elle atteint chaque année: 
–  265/100.00 enfants < 5 ans au Japon 
–  19/100.000 enfants < 5 ans aux USA. 
–  extrapolation française: 600 nouveaux cas par an en France 

Newburger JACC 2016 



Etiologie inconnue… 
Bactéries? 
- Streptocoque pyogène, staphylocoque doré, mycoplasme, chlamydiae 
- Super antigène évoqué? 
-  Antigène classique? 
 
Virus? 

 Adénovirus, EBV, parvovirus, HSV, para-influenzae, VIH, rougeole, varicelle, 
 Bocavirus 

 
Prédisposition génétique? 

Burgner D . Int J Infect Dis 2005 
Leung DY et al., J pediatr 2002.  
Rowley AH. Curr Opin Pediatr 2007. 

Hypothèse: interaction prédisposition 
génétique-exposition à un agent environnemental 



La fièvre de plus de 5 jours et au moins 4 critères suivants 
 
-  La conjonctivite bulbaire non purulente 

-  L’atteinte muqueuse : la pharyngite, la chéilite, la langue framboisée, la 
stomatite 

-  L'exanthème polymorphe du tronc 

-  L'atteinte des extrémités : un érythème des paumes des mains et/ou 
des plantes des pieds, l'œdème palmo-plantaire, la desquamation palmo-
plantaire secondaire  

-  L'atteinte unilatérale des ganglions cervicaux, de plus de  
 1.5 cm de diamètre  
 

Caractéristiques cliniques: critères majeurs 

Critères majeurs définis par l'American Heart Association Committee On Rheumatic Fever, Endocarditis, and Kawasaki Disease  





Faciès typique d’un enfant avec  
une maladie de Kawasaki 



Conjonctivite bilatérale non purulente 



Atteinte muqueuse 



Atteinte muqueuse 



Atteinte des extrémités 



Desquamation palmo-plantaire typique 



Forme psoriasiforme 



Inflammation sur cicatrice de BCG 



•  Elévation de la CRP et du fibrinogène 
•  Elévation de la vitesse de sédimentation (VS) 
 
•  Hyperleucocytose (PNN et formes immatures) 
•  Anémie, thrombocytose  
 
•  Hypo-albuminémie, hyponatrémie, augmentation des 

transaminase et δGT 
 
•  Pyurie aseptique, protéinurie, hématurie 
 
•  Hyperleucocytose du liquide synovial 
 
•  Méningite lymphocytaire aseptique 

Caractéristiques biologiques 



Origine virale : Adénovirus, entérovirus, EBV, rougeole 

Autres :  
- Scarlatine 
- Syndrome d’épidermolyse staphylococcique 
- Syndrome du choc toxique 
- Adénopathie bactérienne 
- Hypersensibilité aux médicaments 
- Syndrome de Steven-Johnson 
- Polyarthrite juvénile 
- Leptospirose 

Diagnostic différentiel 



1°) Sanguin 
 NFS, VS, fibrinogène 
 ionogramme avec albuminémie, transaminases, GGT, bilirubine 
 CRP 

 
2°) Bandelette urinaire +/- ECBU 
 
3°) ECG  
 
4°) Echographie cardiaque 
 
5°) +/- Echographie abdominale 
 
6°) +/-Echodoppler des vaisseaux du cou et des artères mésentériques 
 
7°)  Strepto-test, sérologies virales pour éliminer  
      un diagnostic différentiel  

Bilan initial si suspicion de Kawasaki  



Formes atypiques 
Tableau clinique dominé par un symptôme inhabituel: 
 
convulsions, œdème pulmonaire, diarrhée sanglante, 
ascite, obstruction des voies aériennes supérieures, 
épiglottite, adénopathies cervicales compressives ou 
hémolyse et défaillance multi-viscérale, syndrome 
néphrotique, hyponatrémie…. 
 
Formes de l'adulte 
•   première fois décrite en 1977 
•   symptômes majeurs décrits identiques 
•   Troubles digestifs, atteinte hépatique, signes 

 articulaires et encéphalites sont plus fréquent 



Ce concept a émergé au cours des dernières années: 
 
Chez les patients ayant eu une fièvre depuis au moins 5 jours et  
au moins deux critères cliniques de Kawasaki, sans cause évidente,  
et des critères biologiques en faveur d'une inflammation systémique 
 
Différent de la « forme atypique » 
 
Manque un ou plusieurs des cinq critères diagnostiques majeurs 
  
 
Plus fréquentes chez les enfants les plus jeunes, à risque  
d'anomalies coronaires 

  
 Diagramme décisionnel proposé par l'American Academy  
 of Paediatrics pour aider à la prescription d’IgG dans les 
 formes incomplètes  

Les formes incomplètes 

Newburger JW et al., Circulation. 2004 



Critères cliniques et biologiques supplémentaires 

D’après Newburger JW et al., Circulation. 2004 

Albumine < ou égal 3g/dl 
Anémie pour l’âge 
Plaquettes ≥ à 450 000/ mm³ à J7 
Globules blancs ≥ à 15 000 / mm³  
ECBU ≥ à 10 globules blancs/ champ 

Cardiovasculaires : dilatation des artères coronaires, anévrismes 
coronaires, infarctus, myocardite avec possible insuffisance cardiaque 
congestive, péricardite, épanchement péricardique, fuites valvulaires, 
troubles conductifs et troubles du rythme, anévrismes des vaisseaux du 
cou, des artères rénales, spléniques, hépatiques, pancréatiques, génitales, 
gangrènes distales et pseudo-Raynaud 
Digestifs : diarrhées, vomissements, douleurs abdominales, 
hydrocholécyste, dysfonction hépatique 
Respiratoires : toux et rhinorrhée  
Neuro-méningés : troubles de la conscience avec irritabilité, apathie, état 
grognon, hypoacousie 
Articulaires : arthrite, arthralgies 
Autres : uvéite, érythème au niveau de la cicatrice de BCG, desquamation 
de l’aine 
 



Kawasaki possible  
 

 
 

Tests biologiques  
 

CRP < 30 mg/l 
VS < 40 mm/h 

CRP ≥ 30 mg/l 
VS ≥ 40 mm/h  

Surveillance 
clinique  

 

Persistance  
fièvre 48 h  
 

Arrêt  
de la fièvre  

 

Absence de 
desquamation 

 
STOP 

Desquamation 
typique 

 
Echographie 

Kawasaki improbable  

Persistance de la fièvre 
 

< 3 critères biologiques 
supplémentaires  

> 3 critères biologiques 
supplémentaires  

Traitement et 
échographie 

Echographie 

Echographie  
anormale  Echographie normale 

Traitement  Refaire l’échographie  
si la fièvre persiste 

Rechercher les critères cliniques supplémentaires  
 

 
Fièvre de plus de 5 jours et 2 ou 3 critères classiques 

cliniques et biologiques 



LAD = CG= coronaire gauche 
RCA = CD= coronaire droite 
LMCA = IVA = interventriculaire antérieure 
BSA =surface corporelle en mètre carré 

Taille normale des artères coronaires  
et valeurs de 2 et 3 DS  

Echographie cardiaque 

D’après Newburger JW et al., Circulation. 2004 

Echographie anormale 
 

 
Z score de l’IVA ou CD ≥ à 2.5  
et/ou anévrysmes coronaires  
 
et/ou  ≥ à 3 critères:  
hyperéchogénicité coronaire 
dysfonction ventriculaire gauche 
insuffisance mitrale  
péricardite ou  
Z score de l’IVA ou de la CD à 2-2.5. 



Complications cardiovasculaires 

•  ECG et échographie hebdomadaire  
–  Dilatation des artères coronaires 
–  Anévrismes coronaires 
–  Infarctus 
–  Myocardite avec possible insuffisance 

ventriculaire gauche sévère 
–  Péricardite, épanchement péricardique 
–  Fuites valvulaires par inflammation des valves 

cardiaques et particulièrement la valve mitrale 
(1 %) 

–  Troubles conductifs et troubles du rythme par 
inflammation du tissu de conduction 



Les anévrismes coronaires 
 •  Entre le 10ème et le 25ème jour d'évolution 

•  5 % lorsque le traitement est fait précocement = < 10 jours 
du début des symptomes 

•  Souvent multiples et siègent habituellement dans la partie 
proximale des artères coronaires 

•  Pronostic cardiaque dépend essentiellement de leur taille.  
 
Selon les guideslines américains 
Petite dilatation coronaire  Z score > 2,5 <5 
Dilatation coronaire moyenne  Z score 5-10 
Large dilatation coronaire  Z score > 10 ou > 8 mm 
 
Selon le ministère de la santé Japonaise 
Anévrysmes de petite taille < 4 mm 
Anévrysmes de taille moyenne entre 4 à 8 mm  
Anévrysme  géant > 8 mm 

Newburger JACC 2016 



Facteurs prédictifs de développement des anévrysmes  

• Age inférieur à 1 an et supérieur à 8 ans 

• Sexe masculin 

• Fièvre et une éruption prolongées 

• Persistance de la fièvre après les immunoglobulines 

nécessitant une deuxième dose 

• Intensité et persistance du syndrome inflammatoire, de la 

thrombocytose, de l’anémie, de l’hyperleucocytose et de 

l’élévation de la CRP  

• Persistance d’une albuminémie basse  

Facteurs prédictifs de régression des anévrysmes  
• Petite taille 
• Âge < à un an 
• Morphologie fusiforme plutôt que saculaire 
• Localisation distale  



 
1°) La phase aiguë (J0-J10) : atteinte cardiaque rare 
 
2°) La phase subaiguë (J10-J20) : diagnostic de complication 
coronaire 
 
3°) La phase de convalescence (J20-J70) : constatation 
d’anévrysmes et de sténoses cicatricielles en cas de 
complication coronaire à la deuxième phase 

Evolution naturelle 



Exemples d’atteinte 
coronaires 



Dilatation anévrysmale des artères coronaires 

IVA =6.9 mm Aorte 
Thrombus  
dans l’IVA Aorte 

(A) IVA=interventriculaire antérieure 
(B) thrombus dans l’IVA 



Dysfonction ventriculaire gauche 
sévère en échographie 

VG 
dilaté 

VG 
dilaté 



Dilatation anévrysmale des artères 
coronaires au scanner 

Aorte 

IVA =6.9 mm 

CD =4.7 mm 



Chapelet anévrysmal 

Dilatation anévrysmale de l’IVA en 
chapelet au scanner 

Aorte 

Chapelet anévrysmal 

Aorte 



Anévrysme coronaire avec sténose 
coronaire au cathétérisme cardiaque 

Sténose  
coronaire 

Anévrysmes et sténoses 
multiples des coronaires 



Atteinte diffuse des axes vasculaires 

Aorte 

Dilatation  
fusiforme 

Foie 

A B 

(A) épaississement pariétal hyperéchogène de l’aorte, de l’artère mésentérique supérieure 
et du tronc coeliaque en échographie  
(B) dilatation fusiforme de l’artère mésentérique supérieure, du tronc caeliaque au 
scanner 



Quelle est l’histoire naturelle des 
complications coronaires de la MK? 

•  Disparition complète dans plus de 50% des cas 
même en cas d’anévrisme dans les 2 ans 

•  Occlusion coronaire; sténoses localisées ou 
multiples parfois très tardives… 

•  Gravité des lésions tardives car multiples et 
chirurgie difficile 



Anévrisme géants 
•  Mortalité et morbidité +++ 
•  Survie à 30 ans: 88-90% 

•  Cardiac event free à 30 ans : 30% 
•  26% infarctus myocardique 
•  Risque accru dans les 2 ans après le 

diagnostic  
•  50% de bypass coronaire à 30 ans 

also predictors of CAA. Patients whose coronary di-
mensions are small at the time of presentation are
less likely to develop CAA (66). Finally, resistance to
IVIG portends much higher risk of aneurysm devel-
opment (65).

The architecture of CAA evolves dynamically over
time (Figure 1) (67). Aneurysms may increase in size
over the first 2 months of illness. Regression of an-
eurysms to normal lumen diameter generally occurs
by 2 years after disease onset, whereas stenosis is
progressive over many years (67,68). The natural
history of aneurysms is highly related to the greatest
degree of coronary enlargement in early months after
illness onset, as well as to the number of coronary
arteries involved (67,69,70).

The largest aneurysms, so-called giant aneurysms
(Figure 2), historically have been defined as having an

internal lumen dimension $8 mm; most natural his-
tory series performed in Japan have relied on this
definition. North American investigators have rede-
fined large or giant aneurysms as having a z-score $10
(43). The discrepancy between body surface area–
adjusted and absolute criteria may explain why more
than one-half of aneurysms >6 mm developed ste-
nosis by 15 years of follow-up in 1 Japanese series (71).
Virtually all of the morbidity and mortality associated
with KD occurs in patients with giant aneurysms (72).
In arterial segments affected by such aneurysms,
LMP, as well as layering of mural thrombus, may
reduce the internal lumen of aneurysms (Figure 3).
These mechanisms pose a double-edged sword that
also can cause progressive coronary stenosis, partic-
ularly at the entrance or exit of an aneurysm, or even
complete occlusion (32). The low prevalence of

FIGURE 1 Natural History of Coronary Artery Architecture in Kawasaki Disease

Adapted with permission from Newburger et al. (99).

J A C C V O L . 6 7 , N O . 1 4 , 2 0 1 6 Newburger et al.
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Le traitement 

Repose sur : 
•  L’administration précoce de fortes doses d  ’IgIV* qui 

vise à réduire les symptômes et complications 
résultants du processus inflammatoire aigu associé à la 
maladie (2g/kg en 8 à 12 heures, à posologie 
progressive) 

 
•  En association à de l’acide acétylsalicylique (AAS)  
•  à fortes doses pour ses effets anti-inflammatoires et 

anti-thrombotiques (30-80 mg/kg/j en 4 fois) à la 
phase aiguë  

•  puis à dose anti-agrégante plaquettaire rapidement 
(50 mg avant 1 an, 100 mg après 1 an) 

 



result in luminal narrowing and consequent myo-
cardial ischemia. A prominent feature of the late his-
tology of aneurysms is the almost universal finding
of layered thrombus in the aneurysms associated
with calcification that can be detected by computed
tomography (CT) calcium score (38).

It is important to note that only the most severe
forms of vascular and myocardial pathology have
been characterized, as the histological description of
KD is largely on the basis of autopsies of individuals
who died of complications of their vasculitis.

Coronary artery histology in individuals with a his-
tory of KD who died of unrelated causes has not been
systematically studied. These data are needed to
allow accurate counseling of patients about potential
future cardiovascular complications.

EVALUATION IN ACUTE PHASE OF ILLNESS

In the absence of a pathognomonic laboratory test,
the diagnosis of KD depends on recognition of clinical
criteria (2). The most important elements in timely

CENTRAL ILLUSTRATION Management of Kawasaki Disease

Anti-inflammatory therapy with intravenous immunoglobulin (IVIG) and ASA (acetylsalicylic acid or aspirin).
Echocardiogram to assess coronary arteries and determine Z score.

Defervescence with no coronary dilation (Z score <2) Persistent/recrudescent fever 36 hrs after IVIG and/or Z score ≥2.5

Additional anti-inflammatory therapy

Diagnosis of Kawasaki disease according to American Heart Association criteria*

Risk level

1   Normal coronary 
arteries

2  Transient dilation

3  Small aneurysm

4  Medium aneurysm

5  Large or giant 
aneurysm

Management

Antiplatelet therapy 4–6 weeks and cardiac counseling.
No invasive cardiac tests are warranted.

Same as risk level 1

Low-dose aspirin beyond first 6 weeks

Z score

<2

2 to <2.5

≥2.5 to <5

≥5 to <10

≥10 or 
absolute
dimension 
≥8mm

Long-term antiplatelet therapy

Long-term antiplatelet plus
anticoagulation therapy, 
+/– beta blockers

Coronary risk stratification

Life-long surveillance tailored
to coronary artery status and age:
• Echocardiography (serial)
• Angiography (CT, CMR, invasive)
• Stress-testing for inducible myocardial ischemia
• Coronary intervention

- Catheter
- Surgical

•  Counseling
- Exercise recommendations
- Reproductive counseling
- CV risk management

Repeat echocardiograms until dimensions stabilize

Newburger, J.W. et al. J Am Coll Cardiol. 2016;67(14):1738–49.

*Fever for at least 5 days plus rash, bilateral nonexudative conjunctivitis, oral changes (red, cracked lips, strawberry tongue, erythema of the oropharynx);
extremity changes (swollen hands and feet, erythema of the palms and soles, and/or subungual desquamation at 2 weeks); cervical lymphadenopathy
($1.5 cm, usually unilateral) or fever plus fewer criteria with coronary aneurysms. ASA ¼ acetylsalicylic acid; CMR ¼ cardiac magnetic resonance;
CT ¼ computed tomography; CV ¼ cardiovascular; IVIG ¼ intravenous immunoglobulin.

Newburger et al. J A C C V O L . 6 7 , N O . 1 4 , 2 0 1 6
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The progression of aneurysm formation in some
patients, despite timely diagnosis and treatment, has
fueled the search for more effective therapies.
Rational selection of the optimal rescue therapy for
IVIG-resistant patients would benefit from improved
understanding of the mechanisms of resistance (54).
One study has suggested differences in host protein
sialylation as a potential mechanism (55). Genetic
studies are being conducted to shed light on the
mechanisms of IVIG-resistance (56). Treatment al-
ternatives for this group of patients currently in-
clude a second infusion of IVIG, either alone or
in combination with steroids and infliximab. In a
2-center, retrospective study of either second IVIG
infusion or infliximab as the first retreatment, pa-
tients with IVIG resistance who were treated with
infliximab had more rapid resolution of fever and
inflammatory markers, fewer days in hospital, and
lower costs of care (57). However, coronary artery
outcomes were similar between groups. The efficacy
of cyclosporine has been suggested by case series and
supported by basic research suggesting that therapy
directed at the calcium signaling pathway may pre-
vent T-cell destruction of the coronary arterial wall
(34,35). The cytotoxic agent cyclophosphamide,
often in conjunction with corticosteroids, is used on
rare occasions in the patient with severe progressive
aneurysms refractory to other treatments (58).
Enrollment of patients with evolving aneurysms is
currently ongoing in a trial of the IL-1 receptor
antagonist anakinra (Anakinra in Infants and Chil-
dren With Coronary Artery Abnormalities in Acute
Kawasaki Disease; NCT02179853), and a phase I/IIa
trial is exploring whether statin therapy (Pharmaco-
kinetics [PK]/Safety Study of Atorvastatin in

Children With Kawasaki Disease and Coronary Artery
Abnormalities; NCT01431105) can inhibit endothelial
to mesenchymal transition and promote T-cell
regulation. Finally, clinical trials are needed to refine
the approach to KD treatment in resource-limited
settings (59).

In the setting of severe inflammation, patients
developing giant aneurysms have a high risk of coro-
nary artery thrombosis; improved outcomes have been
associated with aggressive systemic anticoagulation
and antiplatelet therapy (60,61). One single-center
observational series suggested that arterial remodel-
ing was superior with low-molecular-weight heparin
compared with warfarin (62). Levels of antithrombin
III may be low, necessitating antithrombin supple-
mentation to facilitate efficacy of heparin or use of
direct thrombin inhibitors (63). Administration of
dual antiplatelet therapy is reasonable in children
with moderate-sized aneurysms (z-scores of 5
to <10 mm).

NATURAL HISTORY

Risk factors for development of CAA include both
demographic variables and those related to the
severity of vasculitis on presentation (2,64,65). Even
adjusting for their higher incidence of KD, boys
are more likely than girls to develop aneurysms. In-
fants younger than 6 months of age have the highest
incidence of CAA and are most likely to present with
incomplete criteria; those older than 8 years of age
also have high risk. Laboratory tests indicating worse
systemic inflammation (e.g., higher C-reactive pro-
tein, worse anemia, lower platelet count, higher per-
centage of neutrophils, and lower serum sodium) are

TABLE 1 Principles in Acute Management of KD

1. The goal of therapy is to reduce systemic and tissue-level inflammation as rapidly as possible. For this reason, patients should be treated as soon as
diagnosis can be confidently established.

2. All patients within the first 10 days of fever onset should be treated with IVIG. Patients diagnosed after 10 days should receive IVIG treatment if
they are still febrile, have markedly elevated inflammatory parameters, or have coronary artery dilation.

3. Recrudescent fever at least 36 h after the end of IVIG infusion without other explanation is a marker for persistent inflammation and should prompt
immediate and aggressive anti-inflammatory therapy

a. Antibody-mediated hemolysis has become common in KD patients who have received IVIG retreatment and have type A or B blood; rescue
therapies other than IVIG (e.g., infliximab, corticosteroids) should be considered.

4. Patients with coronary artery dilation (z-score >2.0) should be followed with a repeat echocardiogram at least twice a week until dimensions
stabilize; additional anti-inflammatory therapy should be considered.

5. Patients with giant aneurysms should have frequent echocardiograms in the first 3 months of illness for thrombus surveillance, even after
dimensions stabilize.

6. Infants under 6 months of age are at extremely high risk of aneurysm formation, even with timely therapy. They require echocardiograms every few
days until dimensions have stabilized.

7. Patients with giant CAA (z-score $10) are at highest risk for thrombosis during the first 3 months after fever onset

a. Systemic anticoagulation together with an antiplatelet agent should be administered until coronary dimensions improve.

b. Low-molecular-weight heparin is easier to regulate than warfarin in infants, as well as in patients of any age, during the acute phase of illness or
until hsCRP normalizes.

CAA ¼ coronary artery aneurysm; hsCRP ¼ high-sensitivity C-reactive protein; IVIG ¼ intravenous immunoglobulin; KD ¼ Kawasaki disease.

Newburger et al. J A C C V O L . 6 7 , N O . 1 4 , 2 0 1 6
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Pronostic et évolution 

  Pronostic lié à la précocité du traitement  
 Le diagnostic doit être porté avant le 10ème jour  afin 
de  débuter précocement le traitement par les IgIV à 
fortes doses, seul traitement actuellement capable de 
diminuer la constitution d'anévrysmes 

 

Amélioration clinique rapide  

disparition de la fièvre et amélioration de l'état général 
dans les heures suivant les perfusions d’IgIV  

 



Que faire en cas de persistance de la 
fièvre après une première cure d’IgIV? 

•  Résistants: 15 à 20 % des cas 
•  Associée à un risque plus élevé d'atteinte coronaire 

•  CAT: Recommencer mais avec quel traitement? 

•  Score Egami: Prediction of resistance to intravenous 
immunoglobulin treatment in patients with Kawasaki 
disease 

•  Critères prédictifs de résistance : PN hyperfragmentés, 
albumine basse, anomalies échographiques initiales 

Egami K et al., J Pediatr 2006 
Newburger JW et al., Circulation. 2004 



Intérêt des bolus de corticoïdes associés à la 
deuxième dose d’IgIV dans les formes 
réfractaires ou résistantes? 

Shohai Ogata et al., Pediatrics 2011 



Rechercher les résistants? 
Score prédictif d’Egami 
A calculer avec les données du jour de la perfusion d’IgIV 
1 point pour 
- infants less than 6 months old,  
- before 4 days of illness,  
- platelet count <or= 300 x 10(9)/L, 
- CRP >or= 80 mg/L,  
2 points pour 
ALAT >or= 80 IU/L 
  

Avec un cut off > ou égal à 3: identification des 
résistants avec Se 78% et Sp 76% 

Egami K et al., J Pediatr 2006 



Réfractaires: IgIV versus Bolus-IgIV 
N=122 Kawa 

N=74 

N=22 
Bolus + IgIV 

N=26 
IgIV 

N=48 réfractaires (39.3%) 
randomisation 

19/22 dont les symptômes  
disparaissent (86.4%) 

6/26 dont les symptômes  
disparaissent (23.1%) 

- Au final, nombre de patients dont z score > ou égal à 2.5 à M1 
est supérieur dans groupe IgIV que bolus-IgIV (10/26 vs 2/22) 
- Pas d’effet secondaire 

Shohai Ogata et al., Pediatrics 2011 



Devenir à long terme 

high risk in the period from 15 to 45 days after disease
onset (75). Intravascular clot formation and degrada-
tion is a consequence of severe vascular inflammation
during the early illness and altered hemodynamics in
the aneurysm (76). Although the risk of MI appears to
fall after 1 to 2 years, cases continue to occur, and
adults can present with MI several decades after KD
onset (77,78). Indeed, in a recent study in San Diego
County, 5% of patients younger than age 40 years of
age who presented with acute coronary syndromes
had aneurysms secondary to KD in childhood (79). In
a multicenter survey of Japanese patients with giant
aneurysms, by 30 years, 26% had suffered at least 1
acute MI (unilateral aneurysms 15%, bilateral 3%)
(72). Among 60 subjects with MI, survival was 79% at
20 years, and 50% of survivors had ventricular
tachycardia (80).

Regression to normal internal lumen diameter is
common in children with moderate or small aneu-
rysms, but has been associated with late myointimal
thickening of the coronary arterial wall on intravas-
cular ultrasound (81) and optical coherence tomog-
raphy (82). In such arterial segments, coronary
vascular reactivity is impaired (83), and myocardial
blood flow and coronary flow reserve may be
decreased (84).

In the current era, the majority of children treated
with IVIG in the acute phase of illness never develop
coronary artery abnormalities. Some studies have
raised concerns, even in this “always normal” group.
Myocardial blood flow and coronary flow reserve with
adenosine were diminished in 1 study (85), and some
studies performed in Asia have suggested impaired
brachial artery reactivity (86) and arterial stiffness
(87). However, peripheral vascular studies in North
America have not detected long-term changes in pe-
ripheral vascular function (88,89). Moreover, reas-
surance can be derived from the absence of late
coronary artery calcification (38), clinical manifesta-
tions, or increased mortality in those with always-
normal coronary arteries with more than 30 years of
follow-up in Japan (90).

LONG-TERM MANAGEMENT

All patients with a history of CAA require lifelong
surveillance. Goals of long-term management are to
prevent coronary thrombosis and treat myocardial
ischemia and associated complications (Table 2).
There are few evidence-based studies to guide the
optimal frequency and types of cardiovascular testing
after KD. Thus, long-term management is based upon
first principles and evidence in adults with athero-
sclerotic coronary artery disease. Because the arterial

wall may be abnormal in remodeled coronaries, even
when the internal lumen diameter measures in the
normal range, both the current status of aneurysms
and the worst-ever coronary artery dimension or
z-score, must be considered in devising a plan for
long-term management. Types and intervals for
testing should be tailored to the severity of coronary
involvement (2).

With respect to cardiovascular testing during long-
term follow-up, echocardiographic measurements of
the coronary artery lumen become progressively less
reliable as children grow and the chest wall thickens.
Echocardiography is also less reliable for detection
of vascular stenosis or thrombosis than for dilation.
For these reasons, advanced imaging techniques,
including computerized tomographic angiography
(CTA) and magnetic resonance angiography, are used
with increasing frequency (91,92). As currently prac-
ticed at most centers, CTA provides greater detail of
vascular structures (Figure 4), whereas cardiac mag-
netic resonance (CMR)/magnetic resonance angiog-
raphy is superior for cardiovascular function and
assessment of wall motion and myocardial fibrosis.
The role of CT calcium scoring in the context of KD is
still being defined, but preliminary data suggest that
this low-radiation technique can be used to screen
patients with a history of KD and an unclear history of
echocardiographic abnormalities, as only young
adults with aneurysms had a positive score (38).

Tests for inducible ischemia are chosen according
to the patient’s age and institutional practice and
are helpful in determining the need for coronary in-
terventions. Wherever possible, the mode of stress
testing should minimize risks of anesthesia and
ionizing radiation. Children too young to exercise

TABLE 2 Principles in the Long-Term Management of Patients With KD

1. On the basis of available data, patients with no demonstrated coronary artery
dilation by echocardiogram with excellent visualization of all arterial segments
during the first weeks of illness appear to have normal cardiovascular status in
early adulthood.

2. Remodeling (so-called regression) of aneurysms, especially if moderate or large,
to normal internal lumen diameter is often accompanied by luminal
myofibroblastic proliferation and abnormal vascular reactivity.

3. Patients with persistent CAA are at lifelong risk of progressive coronary artery
stenosis or occlusion and worsening ischemia.

4. Patients with CAA documented at any stage require lifelong cardiovascular
surveillance tailored to disease severity and age.

5. Testing should minimize exposure to ionizing radiation whenever possible.

6. Sedentary life-style should be avoided.

7. Women with coronary aneurysms can carry pregnancy successfully, but should
have reproductive counseling.

8. Monitoring and counseling regarding traditional CV risk factors is appropriate to
reduce the likelihood of later atherosclerosis.

CV ¼ cardiovascular; other abbreviations as in Table 1.

J A C C V O L . 6 7 , N O . 1 4 , 2 0 1 6 Newburger et al.
A P R I L 1 2 , 2 0 1 6 : 1 7 3 8 – 4 9 Kawasaki Disease
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Endocardite 



Endocardite infectieuse 
 
Def: Infection/inflammation de l’endocarde = valves cardiaques 

Dg: Echographie trans-thoracique voire ETO 

 - EI des VAV: sur le versant auriculaire 

 - EI des valves sigmoïdes: sur le versant ventriculaire 

Hémocultures: au moins 3!!!!!!!!!!! (au mieux 6) 

Pas d’ATB à l’aveugle 

Scanner total body (cérébral, thoracique et abdominal) 
Examen ophtalmologique, bandelette urinaire 

Recherche porte d’entrée: examen dentaire, ORL, cutané, 
digestif, urinaire, KTC… 

 





Endocardite: germes 





Endocardite: Traitement médical 



Endocardite: Traitement chirurgical 



Endocardite: prévention 



Endocardite: prévention 



- Bonne hygiène dentaire quotidienne 
-  Consultation dentaire tous les 6 mois 

  Indispensable pour diminuer le risque d’endocardite 

Endocardite: prévention 



34 279 enfants avec CC suivis de 0 à 18 ans  

Incidence annualisée = 4.1 / 10 000 pt-année 

Rushani et al. Circulation 
2013 

POPULATION CONGENITALE - ENFANTS 



Kuijpers et al. Eur Heart Jour 
2017 

POPULATION CONGENITALE - ADULTES 

Registre CONCOR (14 224 patients>18 ans) 

Incidence EI : 1.33/1000 pt-years 

Prothèse valvulaire: HR=3.57(2.58–5.36)  



INCIDENCES COMPARATIVES 

Miranda et al. Eur Heart Jour 2016 
Wang et al. JAMA 2007 

Rushani et al. Circulation 2013 
Habib et al. Eur Heart Jour 2015 

Dayer et al. Lancet 2015 
Population générale : 30 -100/ million pt-année  

Valves Ao/mitrale chir : 0.3 – 1.2% pt-année 

Patients avec CC: 0.4 – 1.33 / 1000 pt-année  

TAVI: 0.67 – 2.1% pt-année 

Valve Melody : 0.8 – 3% pt-année 

Valves/conduits pulmonaire chir : 0.5 - 3% pt-année 

Dispositifs electroniques implantables : 1.9/1000	device-année		
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COMPARER CE QUI EST COMPARABLE 



Lluri et al. CCI 2017 

p=0.1
3 

134 chir et 208 percut (33 Sapien)  

Incidence IE: 0.5 vs 1.5 %pt/années  

VALVES PERCUTANÉES VS CHIRURGICALES 

195 chir et 93 percut (0 Sapien)  

Incidence IE: 1.2 vs 3.9 %pt/années  
 

Malekzadeh-Milani et al. JTCS 2014 Van	Dijck	et	al.	Heart	2014	

631 chir et 107 percut (0 Sapien)  

Incidence IE: 0.8 vs 2.7 vs 3% %pt/années  
 



Author Year n Substrate EI 
Cumulative 
incidence 

EI Annualized 
Incidence 
(% pt-year) 

Median 
Follow-up 

(years) 

Albanesi	 2014 12/106 Contegra 11.3 7.6 

Malekzadeh 2014 5/190 Homografts 
Contegra 

2.6 1.2 2  

Ramanan 2015 6/115 Freestyle 5.4 - 4.3 

Mery 2016 23/586 Homograft 
Contegra 

Porcine valve 

4 - 7 

Ugaki 2016 21/298 Contegra 
Homograft 

7 - 3.4 

Albanesi	et	al.	EJCTS	2014	
Ramanan et al. Ann Thorac Surg 

2015 
Ugaki et al. Ann Thorac Surg 2016	

Mery	et	al.	JTCS	2016	

Tous les dispositifs valvulaires sont susceptibles d’être le 
siège d’une EI 

Avec une incidence variable mais significative 

SUBSTRAT VALVULAIRE 



Malekzadeh-Milani	et	al.	JTCS	2014	
Van	Dijck	et	al.	Heart	2014	

•  EI plus fréquente chez les patients avec VJB  

•  Quelle que soit la techniqued’implantation (i.e. Contegra et Melody) 

•  Comparés aux homogreffes RR=8.7 and 9.7 pour Melody et Contegra 

	Mery  et	al.	JTCS	2016	
Ugaki	et	al.	Ann Thorac Surg 2015  

SUBSTRAT VALVULAIRE 



Sharma et al. JACC Int. 2017 

Méta-analyse sur IE chez les patients avec RVP chirurgical ou 

percutané 

7063 patients 

Incidence cumulative globale = 2.5% 

VJB vs autres substituts : 5.4% vs 1.2%; p < 0.0001  

SUBSTRAT VALVULAIRE 



VALVE SAPIEN 

Hascoet et al. JACC Int. 2017 

Cases of IE within 1 year after PPVI were classified as
early IE and other cases as late IE (21).

OUTCOMES. Outcomes were assessed in June 2016.
Information was obtained from our local database

and from phone calls to the patients and to their
cardiologists and general practitioners. For cases of
IE, every effort was made to obtain information on
the Duke criteria, clinical and microbiological details,
medical and surgical strategies, and outcome.

STATISTICAL ANALYSIS. Statistical analyses were
performed using Stata 11.2 software (StataCorp, Col-
lege Station, Texas). Continuous data were described
as mean ! SD if normally distributed and as median
(interquartile range [IQR]) otherwise. Categorical
variables were described as number (%). Bivariate
analyses with calculation of standardized differences
were performed to compare variables between the
two valve types and between patients with versus
without IE during follow-up.

Kaplan-Meier curves of the cumulative IE inci-
dence were plotted using the date of PPVI as the entry
date and the time since PPVI as the time scale. The
right censor was the date of IE, valve replacement,
heart transplantation, death, or follow-up comple-
tion. Differences in incidence were evaluated using
the log-rank test. The Kaplan-Meier method was also
used to assess the cumulative incidences of pulmo-
nary valve replacement and of death, with the date of
PPVI as the entry date and the time since PPVI as the
time scale and with the right censor set as the date of
valve replacement, heart transplantation, death, or
end of follow-up. Differences in incidence were
determined using the log-rank test.

RESULTS

POPULATION. We included 79 patients, 48 men and
31 women, with a median age of 25.0 years (IQR: 18.1
to 35.0 years) (Table 1). Among them, 3 (3.8%) had a
history of IE before PPVI (Melody valve: n ¼ 2; and
Sapien valve: n ¼ 1). The most common diagnoses
were conotruncal defect (73.4%) and congenital aortic
valve disease with Ross surgery (16.5%). A right-
ventricle-to-pulmonary-artery tube had been inser-
ted in 36.7% and a homograft or bioprosthesis
implanted in 29.1% and 17.7% of patients, respec-
tively. PPVI was performed on the native patched
RVOT in 16.5% of patients.

Age was younger and body weight lower at PPVI in
the Melody group than in the Sapien group. The Sa-
pien group had a higher proportion of patients with
their native RVOT compared with the Melody group
(25.5% and 3.1%, respectively). Implantation dates
were December 2008 to July 2014 for Melody and
December 2011 to May 2016 for Sapien.

PROCEDURES. Most patients underwent 1-stage PPVI
(69 of 79; 87.4%) and pre-stenting of the landing zone

TABLE 1 Patient Demographics, Procedural Data, and Post-Procedural Outcomes

PPVI With
Melody Valve

(n ¼ 32)

PPVI With
Sapien Valve

(n ¼ 47)
Standardized
Difference

Age (yrs) 19.9 (15.8–28.9) 26.3 (18.9–39.9) 0.58*

Weight (kg) 56.5 ! 13.5 65.8 ! 17.6 0.59*

Male (%) 53.1 66.0 0.26

Genetic syndrome (%) 18.8 10.6 -0.23

History of severe infectious
disease (%)

9.4 8.5 -0.03

History of endocarditis (%) 6.3 2.1 -0.20

Pacemaker/defibrillator (%) 6.3 10.6 0.16

Congenital heart diseases (%)

Conotruncal malformation 81.3 68.1

Ross procedure 9.4 21.3

TGA 3.1 0.0

PA-IVS/PVS 3.1 4.3

DORV 3.1 6.4

RVOT (%)

Native RVOT 3.1 25.5

Bioprosthesis 9.4 23.4

Homograft 25.0 31.9

Conduits 62.5 19.2

RVOT lesion (%)

Stenosis 84.4 50.0

Regurgitation 0.0 35.7

Mixed 15.6 14.3

Pre-stenting (%) 90.6 93.6 0.11

1-stage PPVI (%) 87.5 87.2 0.01

No. of stents (%)

0 9.4 6.4

1 90.6 85.1

2 0.0 6.4

4 0.0 2.1

Type of stent (%)

EV3 Intrastent LD MAX 62.1 68.2

Andrastent XXL 3.5 6.8

Cheatham-Platinum stent 34.5 22.7

Sinus XL 0.0 2.3

Valve diameter (%)

18 mm 21.9

20 mm 53.1 4.2

22 mm 25.0

23 mm 2.1

26 mm 63.8

29 mm 25.5

Valve post-dilation (%) 46.9 8.5 -0.94*

Procedure duration (min) 83 (71–118) 95 (79–121) 0.21

Fluoroscopy time (min) 20.4 (17.4–28.8) 30 (22.7–40.9) 0.45

Dose–length product
(mGy$m2)

7,895 (3,573–13,535) 11,647 (7,353–26,749) 0.55

Severe procedural
complications (%)

0.0 4.3 -0.30

Continued on the next page
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Infective Endocarditis Risk After
Percutaneous Pulmonary Valve
Implantation With the Melody
and Sapien Valves
Sebastien Hascoet, MD,a Lucia Mauri, MD,a Caroline Claude, MD,a Emmanuelle Fournier, MD,a Julie Lourtet, MD,b

Jean-Yves Riou, MD,c Philippe Brenot, MD,c Jérôme Petit, MDa

ABSTRACT

OBJECTIVES This study compared the risk of infective endocarditis (IE) after percutaneous pulmonary valve

implantation (PPVI) with the Sapien and Melody valves.

BACKGROUND The incidence of IE after PPVI is estimated at 3% per year with the Melody valve. The Sapien valve is a

more recently marketed valve used for PPVI.

METHODS We retrospectively included consecutive patients who underwent PPVI at a single center between 2008 and
2016. IE was diagnosed using the modified DUKE criteria.

RESULTS PPVI was performed in 79 patients (Melody valve, 40.5%; Sapien valve, 59.5%). Median age was 24.9 years

(range 18.1 to 34.6). IE occurred in 8 patients (10.1%) at a median of 1.8 years (minimum: 1.0; maximum: 5.6) after

surgery. Causative organisms were methicillin-sensitive Staphylococcus aureus (n ¼ 3), Staphylococcus epidermidis (n ¼ 1),

Streptococcus mitis (n ¼ 1), Aerococcus viridans (n ¼ 1), Corynebacterium striatum (n ¼ 1), and Haemophilus influenzae

(n ¼ 1). All 8 cases occurred after Melody PPVI (25.0% vs. 0.0%). The incidence of IE was 5.7% (95% confidence interval:

2.9% to 11.4%) per person-year after Melody PPVI. The Kaplan-Meier cumulative incidence of IE with Melody PPVI was

24.0% (95% confidence interval: 12.2% to 43.9%) after 4 years and 30.1% (95% confidence interval: 15.8% to 52.5%)
after 6 years, compared with 0.0% with the Sapien PPVI after 4 years (p < 0.04 by log-rank test). There was a trend

toward a higher incidence of IE in the first 20 patients with Melody PPVI (who received prophylactic antibiotics during the

procedure only) and in patients who had percutaneous interventions, dental care, or noncardiac surgery after PPVI.

CONCLUSIONS IE after PPVI may be less common with the Sapien compared with the Melody valve.

(J Am Coll Cardiol Intv 2017;10:510–7) © 2017 by the American College of Cardiology Foundation.

P ercutaneous pulmonary valve implantation
(PPVI) has emerged as an alternative to sur-
gery for reconstructing the right ventricular

outflow tract (RVOT). PPVI was first described in
2000 (1) and since then many studies have supported
its efficacy (2–13) The Melody valve (Medtronic Inc.,
Minneapolis, Minnesota) was the first valve inserted
percutaneously in humans and received European

certification in 2006 and Food and Drug Administra-
tion approval in 2010 for PPVI. The Sapien valve
(Edwards SAPIEN pulmonic transcatheter heart valve,
Edwards Lifesciences, Irvine, California) was used
initially for transcatheter aortic valve replacement
and subsequently licensed for PPVI (Europe, 2010;
and Food and Drug Administration, 2016). However,
although hemodynamic outcomes and device
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(73 of 79; 92.4%). A single stent was sufficient in all
Melody group patients, whereas in the Sapien group 4
patients required 2 to 4 stents. Pre-stenting was not
performed in 6 patients with valve-in-valve implan-
tation. Balloon post-dilation was performed in 19 of
79 patients (24.1%) and was more common in the
Melody group (46.9% vs. 6.5%, respectively). Pro-
cedure duration, fluoroscopy time, and irradiation
were higher in the Sapien valve group.

Severe procedural complications occurred in 2 pa-
tients (2.5%). One patient died of massive hemo-
thorax due to perforation of a distal pulmonary
branch during Sapien valve PPVI over a Lunderquist
guidewire. In the other patient, who had a mechanical
aortic valve, a large femoral hematoma developed

FIGURE 1 Kaplan-Meier Cumulative Incidences of Death and Pulmonary Valve Replacement and Kaplan-Meier Cumulative Incidences of Infective Endocarditis

Kaplan-Meier cumulative incidences of death and pulmonary valve replacement among patients with versus without infective endocarditis during follow-up (A) and
among patients without infective endocarditis (IE) during follow-up (B). Kaplan-Meier cumulative incidence of IE in patients with the Melody and Sapien valves
(C). Kaplan-Meier cumulative incidence of IE in patients with the Melody valve stratified per period of implantation (D) (period 1, before April 2010; period 2, after
April 2010). PPVI ¼ percutaneous pulmonary valve implantation; pulm. ¼ pulmonary.

TABLE 1 Continued

PPVI With
Melody Valve

(n ¼ 32)

PPVI With
Sapien Valve

(n ¼ 47)
Standardized
Difference

Infective endocarditis during
follow-up (%)

25.0 0.0 -0.80*

Pulmonary valve replacement
during follow-up (%)

25.0 4.3 -0.59*

Percutaneous 3.1 2.1 -0.06

Surgical 21.9 2.1 -0.63*

Death during follow-up (%) 3.1 2.1 -0.06

Values are median [interquartile range] or %. Standardized difference computed as the difference in means or
proportions divided by the SE. *Significant imbalance.

DORV ¼ double-outlet right ventricle; PA-IVS ¼ pulmonary atresia with intact ventricular septum; PPVI ¼
percutaneous pulmonary valve implantation; PVS ¼ pulmonary valve stenosis; RVOT ¼ right ventricle outflow
tract; TGA ¼ transposition of the great arteries.
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VALVE SAPIEN 



Edwards SAPIEN XT Transcatheter Heart Valve with the NovaFlex1Deliv- 
ery System. Vol. 2016.  https://www.accessdata.fda. gov/cdrh_docs/pdf13/
p130009s037d.pdf.  
 

VALVE SAPIEN 



PRE-IMPLANTATION 
Patient et famille 

Depistage foyer infectieux 

Bilan dentaire et ORL 

PROCEDURE 
Salle hybride 

Optimisation gradient 
résiduel 

Antibioprophylaxie per +/- 
post procédure 

POST-IMPLANTATION 
Education patient, parents, médecin traitant, dentiste  

Anti-aggrégants au long cours 

Antibioprophylaxie à vie 

 

 

 PREVENTION - EDUCATION  



FACTEURS AGGRAVANTS 

Portes d’entrée évitables 

Manque observance 

Déficiences mentales 

Education - Prophylaxie EI 

 

Bauer et al. Int Jour Cardio 
2017  
Buber et al. Circ Intrv 2013 



Cas clinique: Pierre Hervé, né le 26/06/1995 
 

•  Septembre 2011 : épisode fébrile d'allure grippale  

•  Octobre 2011: arthralgies et réapparition de la fièvre à 
39°C en plateau avec des myalgies et éruption cutanée.  

•  Décembre en Tunisie: aggravation des symptômes avec 
fièvre asthénie, arthralgies des genoux, coudes, chevilles, 
poignets et doigts bilatérales et altération de l'état 
général avec une perte de 7 kg en un mois.  

•  Janvier 2012 : hospitalisation  
–  Syndrome inflammatoire. 
–  Myélogramme normal pour une suspicion de maladie de 

Still devant cette fièvre prolongée 
–  transfert… 









Résultats 

Clinique:  Pouls amples, TA: 108/33,  
   souffle systolique et diastolique 

ECG:   BAV I 
ECHO: 

•  végétation hyperéchogène mobile de 10 x 8 mm sur la grande 
valve mitrale.  

•  perforation de la grande valve avec une fuite.  
•  bicuspidie aortique.  
•  végétation de 5 mm sur la sigmoïde aortique postérieure. Il n'y a 

pas de perforation vue sur les sigmoïdes aortiques. Il n'y a pas 
d'abcès du trigone aortique vu.  

•  La fuite aortique avec pression diastolique basse et reflux 
diastolique au niveau de l'isthme aortique supérieur à 0.35 m/s. 
La fuite aortique est très excentrée.  

•  épanchement péricardique circonférentiel de 10 mm non 
compressif.  

•  VG dilaté 



Attitude 
 

–  Hémocultures: positives à Streptococcus mutans sensible à la 
Ceftriaxone. 

–  Consultation stomato, ORL: RAS 
–  Cutanée: éruption cutanée maculo-papuleuse érythémateuse sur la 

jambe et les membres supérieurs et une lésion purpurique sur 
l'index droit.  

–  Fond d'œil: taches de Roth en périphérie et para-maculaires et un 
signe de Tyndall vitréen.  

–  Scanner thoraco-abdomino-cérébral a montré un abcès sur le 
pôle inférieur de chaque rein et également des images suspectes 
d'emboles cérébraux  

–  IRM cérébrale : plusieurs emboles de petite taille dans différents 
territoires droits et gauches notamment capsulo-lenticulaires 
droit et dans le pédoncule cérébral droit. Ces emboles sont d'âges 
différents. Il y a également une lacune du corps calleux de la 
substance blanche frontale interne évoquant une lacune anoxique 
plus ancienne. 

–  Que faites-vous? 



Attitude 
 

 
–  Traitement initialement probabiliste par 

Claforan, Gentamycine et Fosfomycine.  
–  Puis arrêt Fosfomycine 
–  Indication opératoire rapide (J5 ATB):  

•  Abcès du trigone, perforation mitrale et Ao 
•  Plastie mitrale et Bentall avec homogreffe 

aortique 
•  6 semaines ATB 

Byrne et al., Ann Thorac Surg 2011; 91:2012-9) 



Byrne et al., Ann Thorac Surg 2011; 91:2012-9) 



Léo – VDDI réparé à 1.5 ventricules 
 

 
10/10/12: Consultation aux urgences NEM: syndrome 

fébrile ressemblant à un syndrome grippal.  
 
« DS: Je l’ai surtout vu pour m’assurer qu’il n’y avait pas 

de végétations quelque part dans ce cœur : il n’y en a 
pas. Il a simplement un syndrome grippal. «  

 
24 après: choc septique à staphylocoque doré 
 
Porte d’entrée? 



Léo 
 

•  08/12/2012  
•  KONNO BENTALL. 
•  REMPLACEMENT DU TUBE VD/AP. 
•  DÉBRIDEMENT DES ABCÈS CARDIAQUES. 

•  Durée de CEC : 335 mn (quasi 6 h!!!!) 
•  Durée de clampage aortique : 146 mn + 23 mn 



J10 post op 
 



J10 post op 
 



Léo 
 

•  réapparition des végétations pulmonaires à J10  
•  collection autour du tube de Ven Pro. 

•  Le scanner réalisé le 20/12/2012 montre des 
collections rétro-sternales probablement abcédées.    

•  Inscription sur liste le 23.12.2012 
•  Transplantation cardiaque  le 30/12/12 
 
 



Myocardites aiguës 
 



Généralités 
•  Série autopsique: identification d’une myocardite dans 

8,6% à 12% en cas de mort subite 
•  Evolution vers la CMD possible et non exceptionnelle 
•  Physiopathologie 

Kindermann, JACC 2012 



Etiologies des myocardites 

Kindermann et al. JACC 2012 



 

•  Clinique évocatrice:  
–  douleur thoracique, fièvre (30%), tachycardie 

(58%), dyspnée (68%) 
–  Choc cardiogénique (Forme fulminante, 5-10/1 mill 

d’habitants/an) 
–  Mort subite (TDR ou TDC) 

•  Biologie:    Troponine +, BNP 
•  ECG:    infarctus du myocarde 
•  Echocardiographie:  dysfonction modérée à sévère 
•  IRM et/ou biopsie endomyocardique (BEM) 
•  Sérologies virales peu utiles en pratique clinique 

 

Diagnostic positif 



Diagnostic difficile: Critères de Dallas 
BEM Indication de classe I dans 2 situations: 

–  Tableau de myocardite fulminante 
–  Défaillance cardiaque d’étiologie inexpliquée 

évoluant depuis 2 semaines à 3 mois, VG dilaté, TV, 
BAV haut degré, ne répondant pas au traitement 
standard 

»                               

Cooper LT et al. Circulation 2007 
Magnani JW et al. Circulation 2006 

Infiltration lymphocytaire 
Signe de nécrose non ischémique 
 



Problèmes des critères de Dallas 

•  Myocardite avec atteinte hétérogène du 
myocarde -> Biopsies multiples > 5 

•  Geste invasif: mortalité 0,5%, complications 
5%: perforation cardiaque, hémopéricarde, 
tamponnade 

•  Geste plus risqué chez le nourrisson 
•  Variabilité d’interprétation même entre 

experts 
•  « Goldstandard » mais discutée ++ 

1986 



Lake Louise Criteria:  IRM  

Trois séquences IRM contributives: 
•  1. Œdème en T2 
•  2. rehaussement précoce du myocarde 
•  3. rehaussement tardif du myocarde 

•  Diagnostic positif si > 2 critères : 
–  Hypersignal T2 
–  Ratio Signal myocarde / muscle périph augmenté après 

injection de Gadolinium 
–  Hypersignal en rehaussement tardif 

•  Refaire IRM à 1-2 semaines si: 
–  0 critère mais symptômes trop récents, forte suspicion 

clinique 
–  1 seul critère présent 

Friedrich MG et al. JACC 2009 



Traitement en fonction de la forme clinique 

 

•  Myocardite segmentaire focale: Repos 
•  Myocardite aiguë diffuse chez l’enfant 

–  Surveillance +/- assistance circulatoire (HNF) 
–  Traitement d’attaque:  

•  Immunomodulateurs, immunosuppresseurs, Anti-
inflammatoire, immunoadsorption 

•  Plutôt non chez l’adulte mais… 
• Quid de l’enfant? 

•  Myocardite chronique active 
–  Discuter immunosupresseurs 



Traitement 
ce qui est admis … 



•  Selon les guidelines 
•  Selon la classe fonctionnelle NYHA 

–  IEC 
–  Diurétiques 
–  B-bloquant 
–  ARA II 

•  Formes sévères: Réanimation 
–  Traitement « agressif » 
–  Assistance circulatoire (> 60 à 80 % survivants et 

récupération ad integrum possible) 

–  Drogues Inotropes positives et héparine! 

Traitement 

Kindermann, et al., JACC 2012 
Amabile et al. Heart 2006 
 



Traitement 
ce qui est discuté … 

  
Immunoglobulines 

Anti inflammatoires 
Antiviraux 

Immunosuppresseurs 
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Traitement 
•  Immunoglobulines chez l’adulte ? 

« NON » 
–  idem que placebo 

N= 62 



Traitement 
•  Immunoglobulines chez l’enfant? « NON 

mais.. » 
–  pas d’étude randomisée 
–  Cas cliniques et petites séries: améliore la 

récupération VG et la survie 



•  Immunoglobulines pour myocardite et 
encephalite: « OUI?  »  

Traitement 

C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Bhatt 2012

Methods Quasi-randomised (based on day of the week patients were hospitalised); unblinded; no
placebo; all survivors appeared to complete the study

Participants 83 children (range 2 months to 12 years of age) with acute viral infection, fever for <
2 weeks, cerebrospinal fluid pleocytosis, clinical evidence of encephalitis, onset of heart
failure after viral illness started, LVEF < 40%

Interventions IVIG 400 mg/kg daily for 5 consecutive days

Outcomes Survival; LVEF at discharge

Notes Funding: none recorded
Language of publication: English

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

High risk Treatment allocation was based entirely on
the day of hospital admission

Allocation concealment (selection bias) High risk Treatment allocation was based entirely on
the day of hospital admission, so allocation
concealment was not possible

Blinding (performance bias and detection
bias)
All outcomes

Unclear risk No blinding was mentioned

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk No blinding was mentioned

Incomplete outcome data (attrition bias)
All outcomes

Low risk Complete data were reported on all partic-
ipants

Selective reporting (reporting bias) Low risk Primary and secondary outcomes were pre-
specified and reported in all participants

14Intravenous immunoglobulin for presumed viral myocarditis in children and adults (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Cochrane Review 2015 



Traitement 
•  AINS et colchicine chez l’adulte ? 

« NON » (Oui pour péricardite…) 

•  Antiviraux? 
•  « ? » 



Traitement 
•  Immunosuppresseurs chez l’adulte? 
 « peut être » 

–  Prednisone, ciclosporine, azathioprine 
–  Effets non significatifs pour certains, 

bénéfiques pour d’autres sur fonction VG et 
NYHA 



Kindermann et al. JACC 2012 



Pronostic 
•  Bon pronostic 

– Myocardite active 
–  Fonction VG préservée 

• Myocardite fulminate 
–  Très bon pronostic à long terme 
–  Complète récupération possible 

• Mauvais pronostic 
–  Dysfonction VD, PAP élevée, syncope, PA 

basse, Fc élevée, QRs > 120 msec… 

 


