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• Greene Europace 2000

VT 1,2 or VF 4  indication for ICD
LVEF < 25% 2,3 

Chronic renal failure 2
QRS >120 msec 3
Lack of beta-blocker 3
Digoxin use
Ischemic heart disease 4

1. Exner et al. Circ 2001

2. Brigadeau et al. EHJ 2005

3. Arya et al. AJC 2006

4. Verma et al. JCE 2004

Predictive factors

L' orage rythmique
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116 patients (74% ischemic cardiomyopathy)
LVEF 25%
8 (4 -14) chocs dans les dernières heures
Median 2 antiarrhythmic drugs administered after ES onset (amiodarone 82%; lidocaine 44%, BB 41%)

47%:   arret orage en 15 minutes apres intubation-sedation profonde



Pacing rate ∼40% above baseline rate, and gradually increased until PVC/VA disappearance. 

51 patients with post-MI arrhythmic storm 
 Arrhythmic storm 8 days after MI diagnosis. 

Mean overdrive pacing rate was 94.5 ± 9.3 bpm maintained for 5.0 [3-8] days

Number of shocks after overdrive pacing onset was significantly reduced, (7 [4; 15] vs. 0 [0; 1]; P < .0001). 
Overdrive pacing effectively suppressed recurrent arrhythmias, with no on-treatment recurrence in 47 patients (92%). 

Twenty-one patients (41%) had VA recurrence during pacing weaning attempts (14 ablations) 

Solution d’attente
parfois/souvent orage régressif



AA drugs
standard reanimation

sedation

trigger

Hemodynamical support
(ECMO)

Transplantation ???

Pacing ?

Ablation

Sympathetic blockade ? Renal denervation ?

Choix stratégiques orage rythmique



A few study,  a few patients, no randomisation
- No more complications 
- Allows mapping during VT et RF more complete
- Mortality and recurrences high and unchanged (intractable heart failure)

but more diseased patients
Poor pronosis as a rescue, better if planned

Impella 2.5 less efficient 
Risk of magnet interaction

Need for mechanical assistance ?



(Santangeli et Al. Circ Arrhythm Electrophysiol. 2015;8:68-75)

17 points



Turagam MK. J Interv Card Electrophysiol. 2019;55:197-205

Mariani S.Artif Organs. 2021;45:987-997
Luni FK.J Cardiovasc Electrophysiol. 2019;30:886-895. 

year patients LVAD Acute 
success

VA 
recurrence

Short term 
mortality

Transplantation
LVAD

complications

Mariani 2021 5 études / 400 pts Impella/Tandem NS NS p=0.07 _ bleeding

Luni 2019 9 études / 2573pts Impella/Tandem/
ECMO

NS NS NS NS more

Turagam 2019 5 études/2026 pts ???? p=0.07 NS NS _ more

Méta-analyses les plus récentes



multicenter cohort of 318 patients supported with V-A ECMO for ES-related refractory cardiogenic shock, 

ablation associated with a significantly higher probability of successful ECMO weaning
magnitude of benefit was greatest when ablation was performed early (≤ Day 4 after cannulation)  

The STORM-ECMO Study (unpublished) 
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14 pts
refractory arrhythmias
SHD

Surgical sympathectomy
or
thoracic peridural

Sympathetic denervation



Sympathetic denervation

50% arrythmia recurrence-free
41% mortality
90% ICD shock reduction in 90% patients

41 pts ES/recurring VT
+ structural heart disease
+ after ablation failure

stellectomy inf + T2-T4

Surgical experience +++
(Claude Bernard Horner syndrome)



blocage percutané ganglion stellaire (G)

Plus adapté a l’urgence, CI si anticoagulation, peut prevoir l’efficacité de la sympathctomie

Pas forcément efficace !



13 pts with SHD and refractory VT
85% success at 3 months
Ukena C. Clin Res Cardiol. 2016;105:873-9.

Renal denervation



Need for urgent transplantation ?
No !!!! Wait acute results please …
Maybe except for LMNA mutations ?

Kumar et al., Circ Arrhythm Electrophysiol. 2016 

Mean LVEF 34 ± 12%
VT storm in 36%
47 procedures (1-4)
 

Harbinger of end stage HF
Consider early transplant 



Phospholamban ?
RBM20 ?

Filamin C 

Eur Heart J Case Rep 2021 22;5:ytab422 

Un seul cas rapporté ablation endo/epi

Qq uns dans notre experience, a priori OK



titine
15 patients over 6 years

FEVG 30%
4 pst BAV, ½ tr cond intra V
LGE 85% (mid myoc, intra-septal)

40% atrial arrhythmias

Substrate: peri-aortic and basal septal
VTs septal outflow tract region

FU 26.5±23.0 months
53% VT recurrence
20% transplanted or mechanical circulatory support

Enriquez, et al. Circ Arrhythm 
Electrophysiol 2021;14:e010006.



Urgent heart transplantation (HTx) may be considered when all previous strategies fail …
but substantial post-operative mortality

39 patients inscrits sur liste en urgence pour orage incoercible (7 seulement post AMI)
TT maximal      59% avec ablation (multiple chez 9 patients)

26 patients (66%) ont quitté le service vivants et non transplantés …
Mortalité aigue 13 patients (33%) (cause non rythmique majorité)

Mortalité aigue transplantés pour orage ? 29% ….Martins, Eur Heart J Acute Cardiovasc Care 2023



« post-ischemic ES »

Ne pas trop se 
presser parfois ?



« concealed » premature V beats 

Purkinje ablation

Onset VF



ESV
spontanées 86%
scar/territoire infarctus        100%
septum 86%
Purkinje 90%

Circulation. 2019 May 14;139(20):2315-2325

110 patients   Refractory VF in IHD Emergency Purkinje ablation
 

Control group:  143 patients with VF responsive to medical tt
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Conclusions

SÉDATION, AA et ABLATION (répetées) doivent rester la pierre angulaire du tt des orages

Parfois savoir attendre (sédation, pacing)

Les étapes ensuite (SYMPATHECTOMIE/LYSE, assistance) sont plus hasardeuses mais parfois efficaces

La greffe doit rester la toute dernière solution apres echec de TOUT (sauf certaines CM mutées)
car orage incoercible n’est pas synonyme de fin de vie (du tout du tout ….)


