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Case Report Ventricular Tachycardia

Identification of the Retrograde Circuit 
in Left Posterior Fascicular Ventricular 
Tachycardia as a Target for Ablation
Adil Mahmood,1 Paramdeep Dhillon,2 Peter Kabunga1,2

1. Department of Cardiology, Darent Valley Hospital, Dartford, Kent, UK; 2. Kings College Hospital, London, UK

Slow entry of calcium in partially depolarized Purkinje fibres is thought to mediate the genesis of fascicular ventricular tachycardia 
(VT). Verapamil reverses this influx and is effective at terminating VT. However, the efficacy of verapamil is variable and it may not be 
well tolerated due to side-effects, as seen in the case presented here. Idiopathic left posterior fascicular VT (ILPFVT) can be treated 

by localised catheter ablation in the left ventricular septum with a high success rate. Ablating at sites with the earliest retrograde-Purkinje 
potential (retro-PP) can be used for guiding successful ablation. In the case presented here, ablation at a site with a late retro-PP resulted 
in a successful ablation. This indicates that ablation at any site with retro-PP along the left ventricular posterior fascicular network may be 
sufficient in disrupting the ILPFVT circuit.
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Idiopathic left posterior fascicular ventricular tachycardia (ILPFVT) is rare form of ventricular 

tachycardia (VT) that is characterised by right bundle‐branch block (RBBB) morphology and superior 

axis in the presence of a structurally normal heart.1–3 The tachycardia is exquisitely sensitive to 

intravenous verapamil,1 and predominantly affects young adults.2,3,5 The most common symptoms 

include palpitations, presyncope, syncope and, less frequently, symptoms of congestive cardiac 

failure due to the development of a tachycardia cardiomyopathy. Ouyang et al. have reported 

mapping and successful ablation in ILPFVT by targeting the earliest retrograde-Purkinje potentials 

(retro-PPs) during sinus rhythm.4

Here we report a case of ILPFVT successfully treated with catheter ablation at a site with a late 

retro-PP.

Case report
A 40-year-old woman was referred to the cardiology clinic, following an abnormal electrocardiogram 

(ECG) at a pre-operative clinic for an elective cholecystectomy. She denied cardiac symptoms, but 

her ECG showed a broad complex rhythm with right bundle branch morphology and a superior  

axis/left axis deviation (Figure 1) consistent with a diagnosis of ILPFVT. Her cardiovascular 

examination and baseline investigations, including electrolytes and transthoracic echocardiogram, 

were normal. Oral verapamil 60 mg three times daily was initiated and within 12 hours sinus 

rhythm with only occasional premature ventricular contractions was seen. She declined to have 

further cardiac investigations including cardiac magnetic resonance imaging.

She remained in sinus rhythm at a 3-month follow-up but re-presented to the cardiac clinic  

6 months later with intolerable side-effects from the verapamil. The ECG at the clinic revealed 

a recurrence of VT. An electrophysiology study was therefore performed due to recurrence of 

ILPFVT and a reluctance to try alternative medical therapy. The electrophysiology study, which  

was performed with minimal sedation, confirmed VT. Electro-anatomical mapping (Carto®3, 

Biosense Webster, Irvine, CA, USA) of the left ventricle which was performed using a retro-aortic 

approach but catheter manipulation inadvertently terminated the VT at the start of the procedure. 

Despite repeated programmed stimulation with and without isoproterenol, sustained VT could not 

be reinitiated.

Mapping along the posterior mid to distal septal area of the left ventricle was performed. Sharp, 

high-frequency, low‐amplitude potentials, suggestive of retrograde activation within the Purkinje 

network, were identified at the mid-inferior septum. Extensive mapping at this site revealed early 

(Figure 2) and late retro-PPs (Figure 3). A decision was made to ablate at a site with the late 

retro-PPs, as this site revealed the best pace-map with the clinical arrhythmia. At the onset of 

radiofrequency applications (irrigated 35–40 watts, 50 C), premature ventricular contraction 

automaticity, matching the clinical template, was seen (Figure 4).

mailto:p.kabunga@nhs.net


2

Case Report Ventricular Tachycardia

EUROPEAN JOURNAL OF ARRHYTHMIA & ELECTROPHYSIOLOGY

Late retrograde-Purkinje potentials in sinus rhythm marked with blue arrows.

Figure 1: Baseline electrocardiogram showing a broad complex rhythm with a right bundle branch morphology 
and superior axis

Figure 2: Mapping revealing early retrograde-Purkinje potentials in sinus rhythm



3

Ablating Retrograde Circuit in Left Posterior Fascicular Ventricular Tachycardia

EUROPEAN JOURNAL OF ARRHYTHMIA & ELECTROPHYSIOLOGY

Following ablation, no premature ventricular contractions or ventricular 

arrhythmias were observed during the rest of the electrophysiology 

study or on telemetry over the ensuing 24 hours. The patient remains 

arrhythmia free, off medications at 21 months follow-up.

Discussion
Slow entry of calcium in partially depolarized Purkinje fibres is thought 

to mediate the genesis of fascicular VT. Verapamil reverses this influx 

and is effective at terminating VT.1 However, the efficacy of verapamil 

Figure 3: Mapping revealing late retrograde-Purkinje potentials in sinus rhythm

Figure 4: Ablation at successful site with automaticity matching the clinical ventricular tachycardia

Late retrograde-Purkinje potentials in sinus rhythm marked with blue arrows.
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is variable and it may not be well tolerated due to side-effects, as was 

seen in our patient. There are three forms of idiopathic fascicular VT. 

The most frequent form is ILPFVT followed by left anterior fascicular VT 

(RBBB with left axis deviation on ECG) and the least common form is 

upper septal fascicular VT (RBBB with normal axis or left bundle branch 

block or normal QRS with normal axis on ECG).3 ILPFVT can be treated 

by localised catheter ablation in the left ventricular septum with high 

success rate.6,7

Mid‐diastolic potentials or earliest presystolic PPs are targeted during 

VT ablation.8 However, non-inducibility or inadvertent termination 

during catheter manipulation, as seen in our patient, often precludes 

successful ablation during tachycardia. Ablating at sites with the earliest  

retro-PP can be used for guiding successful ablation.

Previous studies have suggested that the VT circuit is confined to 

the posterior Purkinje system with an excitable gap and an area of 

slow conduction. Sites with the earliest retro-PP in sinus rhythm  

may represent retrograde Purkinje activation with slow conduction  

over a Purkinje–Purkinje or alternatively Purkinje–ventricular–Purkinje 

connection with unidirectional block.8 In our patient, mapping at 

the mid-inferior septum along the course of the posterior fascicular  

network revealed several sites with both early and late retro-PPs. In the 

case presented here, ablation at a site with a late retro-PP resulted in a 

successful ablation.

The present case indicates that ablation at any site with retro-PP along 

the left ventricular posterior fascicular network may be sufficient in 

disrupting the ILPFVT circuit. 
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