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Atrial fibrillation (AF) is the most common sustained arrhythmia and is a significant public health burden.1,2

Many mutations in ion-channel and non ion-channel structural genes are linked to AF especially in patients
with family history and no risk factors.3 The pulmonary vein muscle sleeves are the main trigger for AF. 4

Many studies showed that pulmonary vein isolation (PVI) via catheter ablation is superior to medical therapy
in decreasing all-cause mortality, hospitalizations and recurrence 5-7. Though it is still controversial, vagal
denervation and targeting the major atrial ganglionated plexi (GP) have been reported by Pappone et al.
to improve the outcome after PVI.8 GP ablation has been associated with QT prolongation and ventricular
arrhythmias9. PVI affects the atrial GP, modifies the intrinsic cardiac autonomic nervous system and
could lead to QT prolongation and lethal ventricular arrhythmias such as torsade de pointe and ventricular
tachycardia.10

In their study published in this issue of the Journal of Cardiovascular Electrophysiology, Chikata et. al
investigated the effect of PVI on the QT interval in patients with paroxysmal AF, and identified associated
predisposing factors . 11 This was a retrospective observational study of 117 patients (out of 280 patients
who were screened) with paroxysmal AF who underwent PVI via cryoballoon, hotballoon and radiofrequency
at Toyama Prefectural Center in Japan between January 2016 and June 2019. The authors assessed 12 lead
electrocardiograms (ECGs) at baseline and after four hours, one day, one month and three months. At each
evalulaion point, they included only patients with sinus rhythm and excluded those taking antiarrhythmic
drugs, drugs known to prolong QT intervals, patients undergoing renal transplant or having electrolyte
imbalances in order to eliminate possible confounding factors. They measured the QRS, heart rate, QT
interval and calculated QTc using the Bazett, Fridericia, Framingham and Hodges formulas at each evaluation
point. All patients underwent PVI under conscious sedation with the same anesthesia regimen. They
performed Cavotricuspid isthmus line ablation only if the Cavotricuspid isthmus dependent atrial flutter was
noted, and they did not perform any intentional GP ablation. The study showed that QTc interval calculated
by Bazett formula and the Fridericia formula was significantly prolonged at each time point ,whereas that of
the Framingham formula and the Hodges formula was significantly prolonged only in the acute phase. The
authors attributed this discrepancy to how each formula correlates with heart rate (HR). Since PVI could
lead to autonomic denervation, a reflex increase in heart rate can be expected especially during the acute
phase following the procedure. Furthermore, the study showed that in the acute phase post PVI, women
had significantly prolonged QTc interval as compared to their baseline and to men (P < 0.05).

The authors explained that QTc calculated by the Bazzet formula is more prone to error especially at
elevated heart rates seen post PVI. In the setting of tachycardia, the QTc can be expected to prolong
since the R-R interval shortens to a greater extent than the QT. Hence, the Bazzet’s QTc formula will
overcorrect and overestimate the prevalence of the QT interval at heart rate greater than 100 bpm, and
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linear regression methods to correct the QT interval (such as Hodges) are better for clinical use. Women are
known to have a longer baseline QT interval and are more prone to develop torsade de pointe than men12.
That could be explained by the hormonal effect on the expression of ion channels and by the difference in
autonomic regulation between genders.13,14 Chikata at al show a possible association between gender and QT
prolongation post PVI that might be explained by a difference in inflammatory response or a distinguished
genetic predisposition found more frequently in women. Further investigation is warranted via prospective
studies with larger sample size in the future to corroborate the findings especially with the relatively small
sample size and the fact that it was a single center study.
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