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What is the Diagnosis?

CLINICAL ARRHYTHMIA

Challenge
https://doi.org/10.24207/jca.v32i3.075_IN

CASE PRESENTATION

The tracings below were obtained in long-term electrocardiographic monitoring by the Holter system.

Figure 1. Tracings on 3 channels at a time of 24-hour electrocardiographic monitoring.

Figure 2. Tracings of the same exam obtained in a different moment.

https://doi.org/10.24207/jca.v32i3.075_IN


172 J. Cardiac Arrythmias, São Paulo, v32, 3, pp. 171-173 , Jul-Sept, 2019

Pacheco JC, Knust BS, Leme JP, Santo HSCA

Figure 3. Heart rate unmasking after decrease heart rate.

Figure 4. Electrocardiographic characterization of dual AV nodal pathway.

Figure 5. Sinus rhythm with first degree AV block and ultra-long PR.
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DISCUSSION

Figure 1 shows a regular tachycardia of narrow QRS complexes, with a cycle of 470 ms, in which the presence of P waves 
cannot be characterized in the electrocardiogram. Several diagnostic possibilities can be inferred from the independent analysis 
of this tracing, from reentrant supraventricular tachycardia, such as nodal reentrant tachycardia, for example, to nonparoxysmal 
junctional tachycardia. Figure 2 shows that, despite the persistence of tachycardia, there is the appearance of “enlargement” of the 
QRS complexes. In Fig. 3 it is clear that what in Fig. 2 appeared to be a determining component of the QRS complex “enlargement” 
(simulating an intraventricular conduction disorder), corresponds to another independent electrical event, i.e., P waves, which decouple 
from ventricular depolarization, in a cycle identical to the cycle of tachycardia itself. The presence of two independent tachycardia, a 
junctional and sinus tachycardia, could be inferred, occurring at that moment in the presence of isorhythmic atrioventricular (AV) 
dissociation. However, similar cycles presuppose the need to characterize the relationship of reciprocal interdependence of events 
in more extended monitoring. This is clear in Figs. 4 and 5 obtained at different moments. Figure 4 shows a sinus rhythm with 
preserved AV conduction in relation to 1:1 and regular PR interval (160 ms) in the first two cycles. In the third cycle there is an 
abrupt prolongation of the PR interval (560 ms), clearly characterizing the presence of dual AV nodal pathway (arrows): occurrence of 
conduction block in the fast pathway (beta pathway) by being reached in its refractory period and exclusive ventricular activation by a 
slow pathway (alpha pathway) with a first-degree AV block of high magnitude (PR interval 560 ms). The third complex corresponds 
to a ventricular extrasystole. Figure 5 shows the moment of sinus rhythm with the persistence of the essential first-degree AV block.

Thus, it is evident that the tracings shown in Figs. 1, 2 and 3 correspond to sinus tachycardia in AV junction relationship 1:1 with 
first-degree AV block of such great magnitude that the P waves are inscribed within the preceding QRS complexes when the sinus 
cycle is equal to the PR interval itself (Fig. 1). The determining electrophysiological element of this phenomenon is the presence of 
a dual AV nodal pathway in which the beta conduction is precarious, with predominant ventricular activation by the alpha pathway.

The literature describes clinical circumstances in which atrial systoles occurring with closed atrioventricular valves 
determine symptoms of heart failure and the presence of classic cannon A waves in the jugular venous pulse1,2. These 
characteristics correspond to the so-called “pseudo-pacemaker syndrome” (or pacemaker syndrome without pacemaker), 
that is one of the few situations in which definitive dual-chamber pacemaker implantation in supra-hisian first-degree 
atrioventricular block is required3 in order to provide adequate temporal synchronization of the atrial and ventricular 
systoles, eliminating the resulting symptoms.
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