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1  |   CASE REPORT

A 46-year-old lady complained of recurrent paroxysmal 
tachycardia during physical exercise.

The tachycardia could be seen on an event recorder 
(Figure 1). It was a narrow QRS tachycardia reaching a rate 
of 194 bpm.

On the base of the tracing, a presumptive diagnosis of 
typical slow-fast atrioventricular nodal tachycardia was 
done.

Medical treatment consisted of sertraline and omeprazole.
An electrophysiological study was performed. Para-

hissian ventricular pacing at baseline revealed absolutely no 
retrograde conduction (Figure  2A). Atrial pacing revealed 
an anterograde Wenckebach phenomenon at 700  ms atrial 
pacing cycle length and no anterograde nodal jump. After 
isoprenaline infusion (1  µg/min), retrograde dissociation 
persisted but at 2  µg/min one-to-one concentric retrograde 
conduction could be seen (Figure 2B). At 3 µg/min isopren-
aline infusion, ventricular premature stimulation induced 
isolated narrow QRS ventricular echoes following progres-
sive prolongation of the retrograde conduction by 65 ms with 
unchanged pattern of retrograde conduction. This suggested 
concealed retrograde block in the slow pathway with a slow-
fast ventricular echo.

Atrial pacing induced a double ventricular response, one 
through the fast nodal anterograde pathway and one through 
the anterograde slow pathway followed by one retrograde 
fast pathway echo and a second ventricular echo with retro-
grade block in the fast pathway (Figure 3A). A typical epi-
sode of slow-fast atrioventricular nodal reentrant tachycardia 
at 152 bpm could then be induced via the double-response 
mechanism (Figure 3B).

The atrial activation during tachycardia was identical as 
the one during ventricular pacing when retrograde conduc-
tion was present, and it was not possible to advance the atrial 
electrogram when a ventricular pacing impulse was deliv-
ered during the refractory period of the His confirming the 
mechanism of the tachycardia. Five cryoablation lesions were 
delivered on the triangle of Koch on sites with an A/V ratio 
<1 and where rapid potentials suggesting the presence of the 
slow pathway were present. These lesions were delivered at 
the level of the upper part of the coronary sinus os and up to 
midway between the His recording and the coronary sinus os.

This treatment abolished the conduction through the slow 
pathway with disappearance of the double response and also 
of the isolated nodal echoes induced during ventricular pac-
ing on isoprenaline.

After isoprenaline was stopped, all retrograde conduction 
disappeared again.
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Abstract
This case report demonstrates that atrioventricular and ventricular atrial conduction 
at rest may be unreliable in assessing the presence of reentrant atrioventricular nodal 
tachycardia.
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F I G U R E  1   Upper tracing: sinus 
rhythm at exercise (120 bpm) (plus 
one VPB), before the occurrence of the 
clinical tachycardia. Middle tracing: 
supraventricular tachycardia. No P waves 
are seen. Lower tracing: spontaneous 
restoration of sinus rhythm after the exercise 
is stopped. P waves can be clearly seen. The 
ECG during tachycardia is compatible with 
the common form of atrioventricular nodal 
tachycardia. 25 mm/s

F I G U R E  2   A, Para-hissian ventricular pacing at baseline. There is retrograde block. B, During isoprenaline infusion, a sustained concentric 
retrograde conduction appears. Electrodes CS 5-6 are situated at the level of the coronary sinus os
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There was no arrhythmia recurrence after a follow-up of 
2 years.

2  |   DISCUSSION

Atrioventricular nodal reentrant tachycardia is typically in-
duced with anterograde block over the fast pathway and con-
duction over the slow pathway with subsequent retrograde 
conduction over the fast pathway.1

Complete absence of retrograde conduction at baseline is 
infrequent in the setting of reentrant atrioventricular nodal 
tachycardia. Complete absence of retrograde conduction at 
the baseline usually favors the diagnosis of atrial tachycardia.

In previously described cases, the retrograde conduction 
can be absent during tachycardia2-4 or absent at baseline 
without inducible tachycardia and present under isoprenaline 
with inducible tachycardia.5,6

Dual ventricular response during premature atrial stimu-
lation inducing reentrant atrioventricular nodal tachycardia is 
another infrequent finding.7-9

It means that the fast anterograde pathway does not need 
to block anterogradely in order to trigger tachycardia. Very 
slow anterograde conduction through the slow nodal path-
way finds the retrograde limb of the fast pathway excitable 
triggering slow-fast reentry. During anterograde fast pathway 
conduction, a retrograde block is likely to be present on the 
slow pathway preventing retrograde concealed conduction at 
that level. The two observations, dual anterograde response 
and absence of retrograde conduction at baseline, are proba-
bly linked: bad retrograde conduction through the slow path-
way is likely to be a prerequisite for dual response.

Hence, complete absence of retrograde conduction and/or 
no anterograde jump at rest does not rule out the diagnosis of 

atrioventricular nodal reentrant tachycardia. In fact, atrioven-
tricular and ventriculoatrial conduction at rest is unreliable 
in assessing the presence of reentrant atrioventricular nodal 
tachycardia.

Isoprenaline infusion at increasing dosage should be used 
in these cases especially if tachycardia only occurs during 
exercise as was the case in this patient. Occurrence of the 
tachycardia during exercise also explains why the sponta-
neous tachycardia rate was also 42 bpm higher than the in-
duced tachycardia.

The dual response demonstrates that absence of antero-
grade fast pathway block during premature atrial stimulation 
does not rule out atrioventricular nodal tachycardia.

Isoprenaline infusion allowed the tachycardia to be in-
duced. Care should be taken when a high dosage is used be-
cause many side effects may occur.10

The situation described in this case report is different 
than the so-called nonreentrant form of tachycardia due to 
dual ventricular response in sinus rhythm11 in which there 
is simultaneous anterograde conduction through the fast and 
through the slow pathway leading to one sinus beat giving 
two ventricular activations and hence tachycardia, although 
both arrhythmias are treated by slow pathway ablation. It 
is uncertain whether our patient could also suffer of nonre-
entrant tachycardia given the fact that at baseline very slow 
conduction in the slow anterograde pathway is a prerequisite. 
In our case, this slowing occurred only during the delivery of 
premature atrial stimulation.

3  |   CONCLUSION

This patient with typical atrioventricular slow-fast 
reentrant nodal tachycardia showed a combination of 

F I G U R E  3   A, One typical atrial echo (Echo) is induced by a premature atrial stimulus (coupling of 310 ms) following a double ventricular 
response: through the fast nodal pathway (V1, AH interval: 155 ms) and through the slow nodal pathway (V2, AH interval: 590 ms). A second 
ventricular echo is visible but blocks retrogradely in the fast pathway. B, A typical sustained slow-fast atrioventricular nodal tachycardia is induced 
after a double ventricular response (1 and 2) at a rate of 155 bpm
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electrophysiological features making it a very uncommon 
case: absence of baseline retrograde conduction and induc-
tion of tachycardia after a dual anterograde nodal response.

This case report demonstrates that atrioventricular and 
ventricular atrial conduction at rest may be unreliable in 
assessing the presence of reentrant atrioventricular nodal 
tachycardia.
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