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CANALOPATHIES



SPECTRE DES DIAGNOSTICS

IVF: Idiopathic Ventricular Fibrillation



EVOQUER LE DIAGNOSTIC

Syncope / Noyade / Comitialité

Effort / Emotion / Fièvre

Histoire familiale de mort subite
 —

Surdité congénitale

Symptomes

Circonstances

Famille



SYNCOPES

1-5%
§  Bradycardies

§ Tachycardies

§ « Mécaniques »

Dysfonction sinusale, BAV

Ventriculaire >> supraventriculaire

Sténose aortique, EP, CMH…

CARDIAQUES



TDR VENTRICULAIRE VS. SYNCOPE VAGALE



LES CANALOPATHIES
LQT 1 (↘)
SQT 2 (↗)

LQT 2 (↘)
SQT 1 (↗)

LQT 3 (↗)
Brugada (↘)



QT LONG
QTc ≥ 480 ms
Score > 3
Mutation positive
QTc > 460 ms + syncope inexpliquée

TV malgré B-bloquants
Syncope

17 gènes connus — 1/2500
Mutation identifiée dans 75%:
LQTS1 KCNQ1 (effort ++, natation)
LQTS2 KNCH2 (émotion ou bruit)
LQTS3 SCN5A (repos ou sommeil)
Autosomique dominant (95%)

Médicaments contre indiqués
B-bloquants ++ (IIa pour porteur sain)
Restriction sportive
Dépistage familial
Orage rythmique: isuprel +/- SEES

Dénervation
Flecaine ou mexiletine LQTS3
Stratification guidée par génétique

PHYSIOPATH

DIAGNOSTIC

PRONOSTIC

Taux mort subite annuel 0.3-0.9%
5% par an si antécédent de syncope
LQT3 et QTc > 500 ms à haut risque

DAI PREVENTION Iaire

PRISE EN CHARGE

PERSPECTIVES

« Short-long-short »

https://crediblemeds.org/

Bazett

D2 ++ ou V5



QT LONG

ECG allongé : QTc 440ms

ECG debout : QTc 470ms



QT LONG

ECG de repos : QTc 450 ms
Test adrénaline : QTc 530 ms



QT LONG
ECG de base

4ème mn de récupération



QT LONG

Mazzanti et al. JACC 2018



BRUGADA
Type 1 ≥ 2 mm dans 1 dérivation
V1 ou V2 + dérivations hautes (2-3 EIC)
+/- ajmaline (1 mg/kg IV 5-10 min)

TV soutenue
Syncope rythmique

Anomalie canaux sodiques
Prévalence 20 / 100 000
Mutation 20% (SCN5A ++, CACN1Ac)
Autosomique dominant
Pénétrance variable, H >> F

Médicaments contre indiqués
Traitement précoce fièvre
Eviter repas copieux ou alcool excessif
Restriction sportive
Dépistage familial
Orage rythmique: isuprel +/- quinidine

SVP controversée
Place de la quinidine
Indications élargies S-ICD ?
Ablations ?
(substrat épicardique VD)

PHYSIOPATH

DIAGNOSTIC

PRONOSTIC

Taux mort subite annuel

Type 1 induit de meilleur pronostic

1% si type 1 spontané
3% si syncope
10% si ACR

DAI PREVENTION Iaire

PRISE EN CHARGE
PERSPECTIVES



BRUGADA
Temp. 41oC Temp. 39oC Temp. 37oC

ajmaline
flecaïnide

procaïnamide 

Class IA 
IC

Test pharmaco après 15 ans ++
ou si morts subites pédiatriques



BRUGADA



BRUGADA

Andorin et al. Heart Rhythm 2016



BRUGADA



BRUGADA

mutations facilitates the development of BrS in the pediatric
population.

All 9 genotyped patients who experienced LTA had an
SCN5A mutation, but 7 also displayed a spontaneous type 1
ECG pattern. By contrast, none of the 17 genotype-negative
patients suffered an LTA event. Thus, in our cohort the
presence of an SCN5A mutation may be necessary but is
insufficient on its own for the development of LTA.23,24

These results should, however, be treated cautiously because
of the low number of patients and the high prevalence of
SCN5A mutations. Further studies are needed to assess
whether the presence or absence of an SCN5A mutation
may be useful for risk assessment in the young.

Therapy in the young
An ICD was implanted in 22 patients with a high subsequent
complication rate (41%). This high risk of adverse events is
probably compounded in this young population by rapid
physical growth and a high level of physical activity. The
incidence may be decreased by using a subcutaneous ICD or
a subcutaneous coil.25 In a small and selected group of
pediatric patients, Pettit et al26 suggested a lower incidence
of inappropriate shocks or reoperations with a subcutaneous
ICD as compared with a transvenous ICD.

Hydroquinidine may be an attractive alternative, and most
of our patients treated with hydroquinidine remained asymp-
tomatic. In the adult population, hydroquinidine tends to be a

safe alternative,27,28 but given the small number of patients
and the relatively short follow-up in this cohort, larger-scale
studies are needed.

Nonetheless, we advise consideration of ICD implanta-
tion or quinidine therapy in patients with a spontaneous type
1 ECG pattern and symptoms. The prognosis of the
asymptomatic patients as well as patients presented with a
drug-induced type 1 ECG pattern seems to be good. Thus,
those with a drug-induced type 1 ECG pattern and without
symptoms should be considered only for clinical follow-up.
There is more uncertainty when symptoms or a spontaneous
type 1 ECG pattern is present. Therapy should then be
discussed on a case-by-case basis. Figure 5 shows a flow
chart of our recommended approach.

Conclusion
A spontaneous type 1 ECG pattern and symptoms at
diagnosis are predictive of a shorter time to the first LTA
event in the young. The risk of LTA is especially high in
patients with both symptoms and a spontaneous type 1 ECG.
These patients need to be considered for ICD implantation
and/or chronic therapy with quinidine or hydroquinidine.
Patients with a drug-induced type 1 ECG pattern and without
symptoms have a low arrhythmic risk and a good prognosis.
In this population, regular clinical follow-up without specific
treatment seems to be sufficient.

Genetic testing‡

Every year* 
Control ECG + 12 leads 24h Holter  
Genetic testing if genotype positive relatives

Spontaneous type 1 ECG pattern
Yes

No 

Prone to BrS

Every 5 years* 
ECG + 12 leads 24h Holter 

Every 2-3 years * 
ECG + 12 leads 24h Holter 

Age 15 
Pharmacologic

challenge§

*Or earlier review at physician discretion
† Potentially cardiac arrhythmias related 
symptoms, excluding vaso-vagal syncope
‡ If allowed by current local regulations
§Ajmaline 1mg/Kg or flecaïnide 2mg/Kg 

Lifestyle recommendations, including drug 
avoidance and fever precautions should be
considered for all patients

Not prone to BrS
Negative

Symptoms†

Pharmacologic
challenge§

Yes

Consider if no 
contra-indication

Every year*
ECG +12 leads 24h Holter  
Consider quinidine

No 

Management of the Young with a known BrS in the Family 

No 

Positive

Yes

Negative Positive

Pathogenic variant in
first degree relatives

Every 2-3 years * 
ECG + 12 leads 24h Holter 

Symptoms
Consider ICD or quinidine

Figure 5 Flow chart for the management of the young with a known BrS in the family. BrS ¼ Brugada pattern; ECG ¼ electrocardiographic; ICD ¼
implantable cardioveter-defibrillator.

1281Andorin et al New Data on Brugada Syndrome in the Young



CPVT
TV polymorphes
TV bidirectionnelles
Bilan morpho normal
Epreuve d’effort ++
Holter
Génétique

TV ou syncope sous B-bloquants

Programmation DAI

RyR2 ++ AD
CASQ2 AR
Mutation ~ 60%
Trigger effot/émotion ++

B-bloquants ++ (IIa pour porteur sain)
+/- Flecaine
Restriction sportive
Dépistage familial

Dénervation
Verapamil
Test adrenaline
Ablation
Thérapie génique

PHYSIOPATH

DIAGNOSTIC

PRONOSTIC

1ères manifestations 10-20 ans

Mort subite à 8 ans

DAI PREVENTION Iaire

PRISE EN CHARGE
PERSPECTIVES

zones hautes
longue détection

Choc = stim Σ

11% sous B-bloquants
25% sans traitement



CPVT



REPOLARISATON
PRECOCE

Sus dec point J ≥1 mm dans 2 dérivations
 contiguës en inférieur ou latéral

+
TV polymorphe ou FV

Isuprel orage rythmique
+/- Quinidine prévention IIaire

PHYSIOPATH

DIAGNOSTIC

DAI PREVENTION Iaire

QT COURT
??? H>F

Influence vagale
Génétique mal élucidée

Overlap Brugada
Pattern = 5% popu générale !

PRISE EN CHARGE

A priori pas d’indication
A discuter ++ centre expert (IIb)

(histoire familiale, syncope, pattern à risque)
>2mm

ST horizontal ou descendant

QTc ≤ 340
QTC ≤ 360 +:

Mutation
Histoire famille SQTS ou SCD < 40 ans

TV/FV idiopathique

Quidine ? Sotalol ?
Si refus ou CI de DAI ou mort subite familiale (IIb)

5 gènes mais mutation 20%
Overlap gènes LQTS et Brugada

40% de mort subite à 40 ans

TV soutenue
Histoire familiale SCD ? (IIb)

Eliminer cause 2aire: 
hyperCa, hyperK, acidose, tachycardie, catécholamines…



REPOLARISATON
PRECOCE

SlurringNotching

ST horizontal ou descendant 
= mauvais pronostic 



FV IDIOPATHIQUE

???
ESV du Purkinje
5% ACR

Bilan étiologique exhaustif ++
Prise en charge psychologique
DAI en prévention IIaire
Enquête familiale:

Nouveaux phénotypes ?
Ablation ESV initiatrice
Rotors

PHYSIOPATH

DIAGNOSTIC

PRONOSTIC

Risque de récidive significatif
20% à 4 ans registre francilien

PRISE EN CHARGE

PERSPECTIVES



FV IDIOPATHIQUE

Waldmann et al. European Heart Journal 2018





Merci pour votre attention !

Victor WALDMANN

Hôpital Européen Georges Pompidou — Hôpital Necker

victor.waldmann@gmail.com
06 76 09 80 07
01 56 09 37 84
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