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Text

A 60-years-old male with remote anterior myocardial infarction (MI), left ventricular (LV) ejection fraction of 20% and implantable cardioverter-defibrillator for ventricular fibrillation (FV), was referred for urgent catheter ablation of electrical storm related to monomorphic ventricular tachycardia (MVT) of several different morphologies and cycle lengths (ranging 270-380 ms), that was responsible for syncope and haemodynamical instability. Coronary angiogram showed no evolution in coronary artery disease. The patient was referred for urgent catheter ablation after failure of amiodarone and lidocain to reduce the VT burden. LV endocardial bipolar voltage mapping showed a large anteroseptal scar, with the left posterior hemibranch (Figure 1, yellow line) colocalizing with the scar border zone. A relatively welltolerated, 280 ms cycle length MVT of left superior axis, and right-bundle branch block morphology, was induced (Figure 2A). Other VT morphologies, with RBBB morphology and superior axis, were mechanically induced and less-well tolerated (Figure 2B&2C). Highdensity local activation time mapping with annotation of Purkinje potentials suggested a focal activation pattern originating from mid LV septum and following the course of the left posterior hemibranch from proximal to distal (Figure 3,A). However, careful examination of Purkinje potentials revealed the presence of 2 contigents of such electrograms, in a way that mimics fascicular tachycardia (Figure 3,B). Sites exhibiting presystolic Purkinje potentials and earliest local QRS (i.e P 1-2) were located distally to sites harboring diastolic potentials (i.e. P 11-12). There was a diastolic gradient with earliest diastolic potential (red-arrow) upstream of earliest pre-systolic potentials and QRS (blue arrow)..Mid-diastolic and presystolic potentials coexisted in P 13-14 (green circle). Of note, several VTs with different morphologies sharing RBBB morphology and superior axis, exhibited the same mechanism with a purkinje potential preceding the local QRS onset but with different Purkinje activation sequences, suggesting reentry and exit at different locations in the left posterior hemibranch area (Figure 4). Forty Watts radiofrequency applications targeting pre-systolic potentials abolished all VTs, including 3 other labile and poorly-tolerated MVTs for which such potentials were also recorded (Figure 5). The patient was then non-inducible for any VT, and further substrate modification was performed targeting abnormal electrograms found at scar border zones.

The Purkinje-network, a complex infrastructure responsible for homogeneous ventricular depolarization, is the subject of growing attention for its frequent implication in ventricular arrhythmias (VA) occurring with or without underlying structural abnormalities.( 1 A small number of 40W irrigated radiofrequency at sites exhibiting "P1" and "earliest P2" was sufficient to obtain non-inducibility of every VT morphology

  ) In ischemic heart disease, the most common Purkinje-related VAs are VF initiated by Purkinje ectopies and bundle-branch reentry.(1) However, scar-associated Purkinje-related MVT mimicking fascicular VT have been previously reported as a mechanism for post-MI MVT, distinct from macroreentrant MVT.(2-4) The surviving Purkinje cells within scar border zones, responsible for VF in acute MI, may also generate MVT after scar organization occurring in remote MI or after VF ablation. (4) Identification of this mechanism is useful as ablation of a limited area harboring pre-systolic potentials can rapidly eliminate several MVTs, especially in the context of electrical storm with extensive substrate and several VT morphologies. Automatic annotation of Purkinke electrograms by electro-anatomical mapping systems should be careful to detect and represent Purkinje-reentry.
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