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Introduction
Syncope as a presentation of atrial fibrillation (AF) is uncommon, and 

mostly occurs due to post-termination sinus pause, but can also be due 
to a reflex mechanism leading to profound hypotension. Recurrence of 
syncope after successful AF ablation, warrants search for an alternative 
diagnosis.  In the present case, ventricular tachycardia (VT) was picked 
up in the loop recorder and a 12-lead electrocardiogram (ECG) was 
suggestive of a fascicular VT.  As the clinical VT was not inducible in 
the cathlab, anatomically guided ablation of the anterior fascicle was 
undertaken with successful result.

Case description
In April 2016, a 46-year old male courier driver was brought to the 

emergency department (ED) by paramedics after he was involved in a 
road traffic accident following an episode of syncope while driving his 
van. There were no accompanying symptoms of palpitations, chest pain, 
or shortness of breath. There was no previous history of syncope or any 
significant medical illnesses. He was not on any regular medication.
Neither was there any family history of ischaemic heart disease or 
sudden cardiac death. The paramedics recorded a heart rate of 240 

beats per minute (bpm) with a blood pressure of 70 mmHg at the scene. 
A 12-lead electrocardiogram (ECG) recorded at the scene showed 
atrial fibrillation (AF) with a fast ventricular rate of 192 bpm(Figure 
1A). In the ED, following failure of intravenous flecainide therapy, he 
was externally cardioverted to sinus rhythm. Post cardioversion, the 
ECG showed normal sinus rhythm at a rate of 75 bpm, QRS axis -5 
degrees, normal QRS morphology and a QTc of 360 msecs(Figure 
1B). No triggers for AF could be identified. Forty-eight hours later, he 
suffered a second episode of syncope and once again the paramedics 
found him to be in AF, but on this occasion with a slower ventricular 
rate of between 120-130 bpm. He was reverted spontaneously to sinus 
rhythm on his way to the ED. Transthoracic echocardiography did not 
show any evidence of structural heart disease. As this was his second 
episode of AF, he was discharged on bisoprolol 2.5mg once daily. 
Cardiac monitoring for five days showed sinus rhythm without any 
evidence of AF or sinus pause. As per the United Kingdom Driver 
and Vehicle Licensing Agency (DVLA) regulations he was asked not 
to drive till the cause of syncope had been identified and treated, thus 
depriving him, of his livelihood. A loop recorder(Reveal LINQ™ 
Medtronic Minneapolis USA) was inserted, and he was scheduled for 
an electrophysiological study (EPS) and if necessary, an AF ablation.

 
The EPS was undertaken using local anaesthesia, aseptic precautions 

and after therapeutic anticoagulation with rivaroxaban for three 
weeks. Bisoprolol was discontinued for at least 5 half-lives prior to the 
procedure. During sinus rhythm a three-wire study (coronary sinus, 
His-bundle and right ventricular apex) was undertaken via the right 

www.jafib-ep.com Volume 15 Issue 5 | Sep 2022

Abstract
We report a case of a young gentleman, professional driver who presented with syncope. Atrial fibrillation (AF) was recorded and thus 

ablated successfully, however he presented with further syncope and a loop recorder detected wide complex tachycardia (WCT) and his ECG 
was suggestive of ventricular tachycardia (VT) originating from the left anterior fascicle which is not only rare to coexist with AF but also 
rare to present as syncope. Fascicular VTs are known to be non-inducible in the cathlab posing a challenge to the electrophysiologists. In 
this report we discuss how to circumvent this issue and achieve a successful ablation with literature review on different ablation strategies.
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femoral vein. The AH (55 msecs) and HV (55 msecs) intervals were 
normal. A retrograde conduction, with and without isoprenaline, at 2 
drive cycle lengths (600 and 400 msecs), showed concentric decremental 
conduction across the atrioventricular node.  An antegrade conduction, 
with and without isoprenaline, at 2 drive cycle lengths (600 and 400 
msecs), failed to demonstrate any AH jump, echo beats or any sustained 
tachy-arrhythmia. Incremental atrial pacing and burst pacing from the 
coronary sinus, decreasing up to a cycle length of 180 msecs also did 
not induce any arrhythmias. The Wenckebach point was 290 msecs. 
In the absence of any inducible tachycardia, a successful pulmonary 
vein isolation (PVI) procedure was performed by bilateral wide area 
circumferential ablation (WACA), with documented entrance and 
exit block,using 3D mapping (EnSite Precision™ Cardiac Mapping 
System Abbott Laboratories, Illinois USA). The voltage map of the 
left atrium showed healthy myocardial tissue.

In August 2017, 16 months following his AF ablation, he had brief 
episodes of palpitations which were confirmed on ILR downloads to 
be due to a regular wide complex tachycardia (WCT) (Figure 2 A, B, 
C) at a cycle length of ~270 msecs and was initiated by a ventricular 
premature contraction (VPC, arrow in Figure 2A). 

A second three-wire study performed under local anaesthesia 
once again failed to induce any tachycardia either anterogradely 
or retrogradely with and without isoprenaline. Burst pacing in the 
atrium revealed 1:1 conduction of atrial impulses to the ventricles with 
aberrancy up to a cycle length of 210 msecs. A VT stimulation study 

was also undertaken, both from the right ventricular apex as well as the 
right ventricular outflow tract, using up to 3 extra-stimuli and at 2 drive 
cycle lengths (600 msecs and 400 msecs). Incremental as well as burst 
pacing from the right ventricular apex, decreasing to a cycle length of 
300 msecs also failed to induce any arrhythmias.

Two weeks later, he presented with a third episode of syncope, which 
on this occasion, was preceded by palpitations. The ECG recorded by 
the paramedics showed a fast (230bpm) regular WCT with a right 
bundle branch block (RBBB) pattern and right axis deviation (RAD). 
The QRS duration was 114 msecs(Figure 3A), suggestive of idiopathic 
left fascicular ventricular tachycardia (ILFVT)and was successfully 
reverted to sinus rhythm with intravenous verapamil. 

Considering  findings  of a characteristic ECG for fascicular 
tachycardia, positive response to verapamil, initiation of the tachycardia 
by a VPC as noted on the ILR, and previous negative EPS on the 
background of structurally normal heart, the patient was taken to the 
lab for a third EPS using local anaesthesia, with a view to ablation of the 
anterior fascicular VT.  As on the previous two occasions, no tachycardia 
was inducible. A left ventricular substrate map(2975 points)was 
constructed via retrograde approach with a D curve Pentaray catheter 
(Biosense Webster, Diamond Bar, CA)using the CARTO 3D mapping 
system (Biosense Webster, Diamond Bar, CA).Sites with potentials of 
the left anterior fascicle as well as areas with mid-diastolic potentials 
(Figure 3C) were tagged (Figure 3D, E). Pace mapping from different 
areas of the left ventricle was undertaken and the configuration of 
the QRS complexes compared with the clinical tachycardia. An 88% 
match could be obtained near the left anterior fascicle. Ablation of 
the left anterior fascicle was undertaken (Figure 3D, E) using a D 
curve Thermocool STSF irrigated tip ablation catheter (Biosense 
Webster, Diamond Bar, CA) using 40 watts power. Post ablation, no 
tachycardia was inducible even with isoprenaline challenge. The patient 
was discharged, and verapamil was stopped. Remote monitoring with 
ILR was continued which has picked up infrequent ventricular ectopic 
beats only. As he has been free of syncope or palpitations for 24 months, 
his driving license has been reinstated by DVLA and he has resumed 
his job as a courier driver. 

Discussion
In this report we describe an unusual case of syncope in a young 

healthy male with evidence of two tachycardias, i.e., AF and ILFVT, 
both of which were treated successfully by radiofrequency ablation, 
rendering the patient symptom free. Several issues relevant to the 
management of this patient are worth highlighting. 

AF and syncope: Presentation of AF with syncope occurs in a minority 
and the commonest reason for syncope in patients with AF is post-
termination sinus pauses 1.In our patient, although the syncope caused 
an accident while driving, there were no palpitations which preceded 
the syncope. Profound hypotension during AF leading to reflex 
syncope is also plausible. Infrequently it can be due to pre-excited AF 
or underlying Brugada syndrome, both of which were not present in our 
patient 1. In our patient, no haemodynamic observations were possible 
during transient loss of consciousness and hence it was impossible 
to determine whether syncope was due to a bradyarrhythmia, reflex 
hypotension or a second tachyarrhythmia.  

Figure 1:

12-lead electrocardiogram recorded by the paramedics after the 
first episode of syncope showing atrial fibrillation with a fast-
ventricular rate (A).  Occasional ventricular ectopic beats of right 
bundle branch block morphology are also seen (arrow).12-lead 
electrocardiogram after external cardioversion showing normal 
sinus rhythm (B).
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Implantation of a loop recorder: In view of an unusual presentation 
of AF and to objectively document freedom from AF to DVLA, we 
proceeded to insert an ILR. With hindsight, the continuous monitoring 
was extremely useful in unmasking the second tachycardia and in 
ensuring the objective documentation of continued success of ablations. 
The limitation of the ILR was the absence of demonstration of 
ventriculo atrial(VA) dissociation during the WCT, but this has been 
described in young patients with ILFVT. 

Differential diagnosis of fascicular VT: Fascicular VT accounts 
for 10-15% of all idiopathic VT’s and usually presents with a 
RBBB morphology and left axis deviation. The QRS is relatively 
narrow and it is responsive to verapamil2.While the ECG features 
described above are due to the commoner form of ILFVT, which is 
anatomically related to the left posterior fascicle, in our patient, the 
axis was rightward, suggesting the less common form of ILFVT i.e., 
anterior fascicular VT. ILFVT typically occurs in young male patients, 
commonly presenting with paroxysmal palpitations, uncommonly with 
a tachycardiomyopathy, and very rarely with syncope 2.Differential 
diagnosis of ILFVT includes interfascicular VT, left ventricular 
papillary muscle tachycardia or SVT with aberrancy. The lack of 
bifascicular block during normal sinus rhythm in our patient ruled out 
interfascicular VT. Papillary muscle ventricular tachycardia (PMVT) 
was considered unlikel yas such patients are older, have underlying 
structural heart disease and present more often with ventricular ectopics 
than a sustained tachycardia. Also, in PMVT, the QRS complex during 
tachycardia is wide, may show multiple morphologies, is unlikely to 

be initiated by APCs and terminated with verapamil. ILFVT can be 
confused with SVT with aberrancy because of its presentation with a 
relatively narrow QRS during tachycardia, lack of VA dissociation in 
young patients, responsiveness to verapamil and induction by rapid 
atrial pacing during an EPS. Moreover, SVT’s can co-exist in 10-25% 
of patients with ILFVT2.

Negative EP study on three occasions: Non-inducibility of ILFVT on 
3 separate occasions was a consistent limitation in our case, delaying 
its diagnosis, but is not surprising given published reports indicating 
difficulty in induction of ILFVT in 25–40% of such patients2.Gopi et 
al 3,using a systematic protocol, could induce ILFVTin 94% of their 
patients.While we did not undertake all the steps as suggested by them, 
our efforts did include several steps used in their protocol, viz., being 
meticulous in the cessation of antiarrhythmics for at least three half-
lives prior to the procedure, induction from the high right atrium as 
well as the coronary sinus with multiple extrastimuli and stimulation 
from at least two ventricular sites, with and without isoprenaline. 

Therapeutic dilemma: In patients with non-inducible ILFVT, there is a 
therapeutic dilemma about how to proceed e.g., continue with the more 
conservative approach of pharmacological therapy, ablation during 
induced clinical tachycardia or undertaking empirical linear lesions. In 
our patient, his young age, repeated admissions with syncope and loss of 
livelihood led us to proceed with ablation. Nogami et al 4 demonstrated 
that pacing from the successful site of ablation showed only a partial 
match to the VT morphology due to capture of pathways within the 
purkinje network that are not included in the re-entry circuit and/or 
adjacent myocardium. Our experience was similar with pace mapping 
from multiple sites being not helpful, showing only an 88% match to 
the morphology of the spontaneous tachycardia. The same authors5 
targeted the high frequency potential with short duration (Purkinje 
potential,P2) which preceded the earliest ventricular activation during 
sinus rhythm in their series of anterior ILFVT cases and so did we 
(Figure 3). Post ablation, during normal sinus rhythm, we did see 
P1 signals but because of non-inducibility of the tachycardia, could 
not compare its timing before and after ablation. The limitations of 
this ablation strategy are: (a) that it may require more ablation than 
otherwise necessary, (b) if there is interlinking between components 
of the more distal fascicle and purkinje fibres, there may still exist 
potential for re-entry despite elimination of the conduction through 
more proximal elements; and (c) proarrhythmia may occur because 
of excessive ablation 4,5. However, although we did have to extend 
our ablation in and around the site of the purkinje potential (Figure 
3), prolonged follow-up of more than two and a half years by means 
of an ILR has not recorded any exacerbation of tachy-arrhythmia. 
Though ablation during VT remains the preferred approach, a strategy 
of mapping and ablation during sinus rhythm showed comparable 
results and should therefore be considered in situations where clinical 
VT is not inducible. In a systemic review and meta-analysis of 953 
patients, catheter ablation has been found to achieve 93.5% success 
rate after multiple procedures6.

The finding of a double tachycardia: Description of two different 
tachycardias, originating from atria and ventricle,exist in the literature, 
in the background of bystander pathway or structural heart diseases 7, 
but to the best of our knowledge, the combination of AF and ILFVT 

Figure 2:

Implantable loop recorder downloads showing initiation 
of a wide complex tachycardia (A)by a ventricular ectopic 
beat(arrow), sustained for nearly 60 seconds (B) and 
terminated (C) with a single ventricular ectopic beat 
(arrow).
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7. Esteban-Zubero E, García-Muro C, Alatorre-Jiménez MA, et al. Simultaneous 
associated onset of atrial fibrillation and ventricular tachycardia without structural 
cardiopathy - A case report. Clin Case Studie Rep, 2019; 2: 1-3

has not been reported before.  

Conclusion
To conclude, we believe that our case is the first in the literature 

with this unusual combination of paroxysmal AF and anterior ILFVT 
causing reflex syncope. The narrative of the illusive and non-inducible 
nature of anterior ILFVT captures the diagnostic as well as therapeutic 
dilemma and ultimately depicts the favourable outcome of radio-
frequency ablation.
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Figure 3:

(A) 12-lead electrocardiogram showing regular wide 
complex (QRS 120 msec) tachycardia (214 beats 
per minute) with right bundle branch block (RBBB) 
morphology with right axis deviation suggestive of left 
anterior fascicular tachycardia (during the 3rd episode 
of syncope). (B) Intracardiac recordings showing purkinje 
potentials (white arrow) arising from the left anterior 
fascicle (Signals from the Pentaray catheter are labelled 
as LASS). (C) Intracardiac recordings on the ablation 
catheter showing purkinje potentials (blue arrow) and 
late diastolic potentials (yellow arrow). (D) Modified left 
anterior oblique and (E) right anterior oblique (B) views 
showing bipolar voltage maps(0.5-1.5 mV) of the left 
ventricle with ablation lesion tags (red and pink)in the 
area of the left anterior fascicle (D) and white tags in the 
left posterior fascicular area (E).


