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1 | CASE

A 52-year-old female was admitted with complaints of palpitations
for 2 years. The transthoracic echocardiography and electrocardio-
gram were both normal at the time of admission. We performed an
electrophysiology study where the baseline intervals were in normal
range. During burst atrial pacing, we observed His ventricular interval
(HV) prolongation (HV = 80 ms) and infra-Hisian block. After the
administration of isoproterenol 1 mcg/min, with burst atrial pacing
we induced a narrow QRS complex tachycardia with Note that 2:1
atrioventricular interval (AV) block, cycle length (CL) of 270 ms, atrium
His interval of 95 ms, and ventricular atrial (VA) interval of 140 ms. A
spontaneous premature ventricular complex (PVC) was followed by
restoration of 1:1 AV conduction during tachycardia with the same CL
and VA interval. After entrainment of the tachycardia by ventricular
overdrive pacing, we observed a VA(H)V response. The postpacing
interval minus tachycardia CL was 180 ms and stimulus atrial VA
was 180 ms, respectively. We intriguingly observed that before the
transformation of the tachycardia from 2:1 to 1:1 AV conduction by
the PVC, a previous PVC with the same morphology occurred which
did not result in resumption of 1:1 conduction. This finding raised the
question: why two morphologically similar PVCs have led to different
responses of the tachycardia? (Figure 1).

2 | COMMENTARY

The differential diagnosis of a narrow QRS complex tachycardia, with
2:1 AV block includes AV-nodal reentry tachycardia (AVNRT) and
atrial tachycardia (AT). The observation of a VA(H)V response after
ventricular entrainment effectively rules out AT, leaving AVNRT the
diagnosis. The occurrence of 2:1 AV block during AVNRT is a well-
known phenomenon,!-3 with an incidence of around 10%.# It has been
described during atypical AVNRT also,® as in our case. Although the
site of AV block is debated, most likely it is infranodal, at least in the

majority of the cases.* No correlations between the emergence of the
block and pathologic AV block, demographic variables, and HV prolon-
gation have been found. In our case, we observed a normal baseline
HV interval (HV = 45 ms); however, there was a significant prolon-
gation during burst atrial pacing (HV = 80 ms) and infra-Hisian block.
During tachycardia with 2:1 AV block, His bundle potentials of blocked
beats were well discernable, but right bundle branch (RBB) potentials
recorded on the right ventricular catheter were missing, indicating that
the site of the block was in the distal His-bundle (Figure 1). The two
consecutive PVCs had left bundle branch (LBB) block-like morphol-
ogy and neither influenced the timing of His-potentials (both are His-
refractory). After the first PVC, there was a transient improvement
in His-Purkinje system (HPS) conduction since tachycardia beat num-
ber six (H6) conducted to the ventricles. This beat was destined to
be blocked, based on the 2:1 conduction pattern—if the PVC had not
occurred. Subsequently, however, H7 blocks, therefore 1:1 AV conduc-
tion, had not been restored until the second PVC, which had a longer
coupling interval than the first. The commonly accepted explanation
for resumption of conduction in this scenario is retrograde penetra-
tion by the PVC into the region of block in the HPS, preexciting it and
at the same time shortening its (CL-dependent) refractoriness, a phe-
nomenon termed “peeling back” of refractoriness.¢ While the first PVC
clearly influenced the conduction (since H6 can conduct), it did not
result in the resumption of 1:1 conduction. This was accomplished by
the second PVC occurring later in the cycle.

Even though the first PVC came earlier, it exerted less influence on
HPS conduction, compared to the second, which had a longer coupling
interval. The likely explanation is that the retrograde impulse from the
first PVC reaches the site of HPS block actually later despite originat-
ing earlier (Figure 2). Both PVCs originate from the right ventricle, but
the first one is earlier and finds the RBB refractory from the previous
impulse, so it can only conduct transseptally and then up the LBB—
that has a shorter refractoriness than the RBB—to reach the site of
block in the HPS. This is a preexcited, but not sufficiently to “peel back”
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FIGURE 1 Surface ECG (leads|, I, V1, and V6) and intracardiac electrogram tracing during atypical AVNRT with a CL of 270 ms and VA 140 ms.
The first PVC (PVC 1) does not restore 1:1 conduction, but the second premature PVC (PVC2) leads to resumption of 1:1 conduction of the tachy-
cardia. Letter H in His, d channel indicates the His potential. AVNRT = atrioventricular nodal reentry tachycardia; CL = cycle length; CS = coronary
sinus electrode; ECG = electrocardiogram; His d = distal His bundle electrode; His p = proximal His bundle electrode; PVC = premature ventricular
contraction; RV = right ventricular electrode; VA = ventricular atrial interval
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FIGURE 2 Schematicrepresentation of the intracardiac electrogram tracing on Figure 1. Digits from 1 to 10 designate the tachycardia complexes
corresponding to the relevant His potentials on Figure 1. The black rectangles denote ERP of His distal (His d), LBB, and RBB of the conduction
system. The first PVC reaches the RBB during ERP from the previous beat and the impulse has to pass transseptally in order to reach the LBB.
Although the second PVC arrives with a longer coupling interval, it can conduct retrogradely up to the RBB, thereafter reaches the site of the block
to preexcite, shorten its refractoriness, and eventually resume 1:1 conduction of the tachycardia. ERP = effective refractory periods; LBB = left
bundle branch; PVC = premature ventricular contraction; RBB = right bundle branch

refractoriness of the HPS, therefore although the next beat (H6) con- 3 | CONCLUSION

ducts, yet 2:1 block is not terminated. Subsequently, the second PVC

arrives with a longer coupling interval that can now conduct retro- Stepwise resumption of 1:1 AV conduction during AVNRT by consec-
gradely up the RBB and reach the site of block to preexcite and shorten utive PVCs demonstrates the mechanism of retrograde penetration,
its refractoriness; therefore, 1:1 conduction is resumed (Figure 2). preexcitation, and “peeling back” of refractoriness in the HPS.
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