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	A 61-year-old man presented with symptomatic, paroxysmal supraventricular tachycardia (SVT) at 210 bpm. His baseline 12-lead ECG in sinus rhythm was normal. He was brought to the electrophysiology laboratory where catheters were introduced into the right ventricular (RV) apex, His bundle region (His), high right atrium (HRA), and coronary sinus (CS). Tachycardia was induced and terminated by overdrive pacing (Figure 1). What is the mechanism of this tachycardia? 

MECHANISM:
After a global inspection of this tracing, it is convenient to divide it into three zones to facilitate analysis. The initial part shows the end of an attempt at overdrive pacing from the RV, the middle part shows stable SVT, and the last part shows termination of the tachycardia with overdrive pacing from the RV.
	In the middle of the tracing, SVT is present with a 1 to 1 atrio-ventricular (AV) relationship and eccentric atrial activation earliest at the distal CS (i.e. CS 3-4). The tachycardia stabilizes after some irregularity after ventricular pacing stops. With this eccentric atrial activation, the differential diagnosis includes left atrial tachycardia (AT), atrio-ventricular re-entrant tachycardia (AVRT), or atypical atrio-ventricular nodal re-entry tachycardia (AVNRT).
	We arbitrarily focus our attention at this point on the third part of the tracing, expecting a clear termination with ventricular pacing to be diagnostically useful. The His is refractory for the first paced cycle which does not pre-excite the next A. The second paced cycle then terminates the tachycardia but it is difficult to see the His and be certain that this cycle is His refractory. If this can be presumed to be reproducible, we can potentially rule out AT if termination of a ventricular cycle happens without retrograde conduction to the atrium.   
	Armed with this evidence, we can focus on the first part of the tracing showing the cessation of ventricular overdrive pacing.  At this point, we enlarge and annotate the region of interest in the tracing (Figure 2).  We verify that the tachycardia has been accelerated to the cycle length of pacing and identify the last P wave accelerated to the pacing cycle length (solid blue line). The subsequent P wave then follows and it is clearly a V-A-A-V response. This needs to be reconciled with the previous assertion that AT was potentially excluded by the information at the end of the strip. 
The only reasonable explanation is that the second A of the V-A-A-V response is a premature atrial complex (PAC) that emerges after overdrive pacing has terminated the AVRT. Supportive evidence of this is a slight change in the activation sequence of the PAC reinitiating tachycardia compared to the atrial activation of the tachycardia itself (dashed red lines). In addition, the atrial activation following ventricular pacing is identical to that of the SVT further supporting retrograde atrial activation. Finally, the atrial electrograms during overdrive pacing and tachycardia have a visible far-field ventricular component whereas the PAC reinitiating the tachycardia does not. An AT would not have an anterograde atrial activation sequence identical to that of retrograde atrial activation. 
	It is fair to say that AVNRT has not been completely ruled out. The stimulus to A interval (SA) during pacing was only 85 ms longer than the VA interval during tachycardia, which is in the border zone for distinguishing AVNRT from AVRT over a septal AP 1,2. However, it would be uncommon for atypical AVNRT to have retrograde left lateral atrial activation. In addition, one would have to postulate that the last beat of ventricular entrainment initiating tachycardia gave rise to a retrograde two-for-one phenomenon over both the slow and fast pathways 3,4. Nonetheless, the diagnosis of AVRT was confirmed in the entirety of the study and a left lateral atrio-ventricular accessory pathway was successfully ablated.

DISCUSSION:
Abbreviations and short cuts such as “V-A-V” and “V-A-A-V “are widely used by all of us. However, one must remain alert to the possibility that the abbreviation is misleading for other reasons. The “typical” pseudo V-A-A-V response results from not appreciating that the second A is actually accelerated to the pacing cycle length and is driven by the last paced V on the drive  5. This case example is indeed a “true” V-A-A-V response but the second A is actually a PAC reinitiating AVRT rather than being the first cycle back of an AT that has been overdriven by ventricular pacing.



FIGURES:

Figure 1: Narrow complex tachycardia after overdrive pacing and termination by right ventricular apical pacing. 
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Figure 2: Enlarged view of the initial part of the tracing showing the response of the tachycardia to overdrive pacing. [image: ]
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