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RESPONSE TO ECG CHALLENGE by 2 QRS complexes in each group. We considered pos-
sible mechanisms for these findings. The first possibil-

The baseline ECGin this case (Figure 1) showed a pattern . . o .
ity was premature atrial complexes in atrial bigeminy,

of grouped beating, with normal sinus rhythm followed

Figure 3. Ladder diagram of the mechanism proposed.

Top, the same Holter tracing seen in Figure 2; Bottom, lead Il of the ECG in Figure 1. Pink stars indicate atrial impulses originating in the
sinus node. Arrows indicate the direction of conduction. Solid lines (in the AV portion of the diagram) indicate conduction via the fast path-
way, whereas dashed arrows represent slow-pathway conduction. In the top ladder diagram analysis, the first and sixth P waves conduct
via the slow pathway only because of refractory fast pathways, leading to PR prolongation, whereas the rest of the P waves conduct via
both the fast and slow pathways. In the bottom ladder diagram analysis, note the regular PP intervals, with 1 P wave followed by 2 QRS
complexes because of consecutive anterograde conduction via fast and slow pathways of the AV node. AV indicates atrioventricular.
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ECG Challenge

Figure 4. Findings of the EP study.
These findings confirm the diagnosis
of DAVNNT with each sinus beat giving

rise to 2 QRS complexes and, as such,
the intracardiac recording shows 2 his
(H) and 2 ventricular (V) deflections

for each atrial signal deflection (A).
DAVNNT indicates dual atrioventricular

nodal nonreentrant tachycardia; and EP,
electrophysiological.

but there was no evidence of atrial activity before the
second beat in each group, and the P waves preced-
ing the 2 QRS complexes in each group were march-
ing through with a cycle length of 840 ms. The most
likely explanation became evident with the finding from
the Holter monitor recording (Figure 2), which revealed
2 different PR intervals in addition to the grouped beat-
ing, indicating the presence of dual AV nodal physiology,
suggesting that atrial impulses were being conducted
to the ventricle via both the fast and slow pathways. As
such, the most likely explanation for the ECG herein is si-
nus beats conducting simultaneously via a fast and slow
pathway, giving the 1:2 atrioventricular (AV) relationship
noted. The postulated mechanism is explained in the lad-
der diagram (Figure 3).

In the top ladder diagram, which reflects the same
rhythm as in Figure 2, the first and sixth sinus beats
show long PR intervals, indicating that the atrial impulse
is conducted only via the slow pathway because of the
refractoriness of the fast pathway. The rest of the beats
conduct both via the fast and slow pathway, giving the
1:2 pattern observed. In the bottom ladder diagram, ev-
ery atrial impulse is conducted through both the fast and
slow pathways. The observed variation in QRS-complex
morphology, 1 narrow and 1 wide, is likely caused by
an intermittent functional conduction block (aberrancy).
This uncommon conduction pattern of 2 QRS complexes
after a single sinus beat has been termed dual AV nodal
nonreentrant tachycardia.

Dual AV nodal nonreentrant tachycardia is a rare
arrhythmia that results from simultaneous ante-
grade conduction over the fast and slow pathways
of AV node and may lead to tachycardia-induced
cardiomyopathy. Because each sinus beat leads to
2 QRS complexes, the patient is effectively in inces-
sant tachycardia, which may lead to cardiomyopa-
thy. Rare cases of tachycardia-induced cardiomy-
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opathy attributable to this arrhythmia have resolved
by slow-pathway ablation.!? Thus, it seems that
the early detection of this arrhythmia and defini-
tive treatment, especially in cases of tachycardia-
induced cardiomyopathy, is important to prevent
or minimize the effects of persistent tachycardia
on cardiac function. Dual AV nodal nonreentrant
tachycardia may be intermittent, and the diagnosis
can be easily missed because it can mimic atrial
premature beats, atrial fibrillation, and ventricular
tachycardia.?

Because of his significant symptoms and left ventric-
ular systolic dysfunction, an electrophysiological study
was performed. A diagnosis of AV nodal nonreentrant
tachycardia was confirmed (Figure 4). Radiofrequency
catheter ablation of the slow conduction pathway was
performed at the usual anatomic location. This resulted
in the elimination of the tachycardia with restoration of
sinus rhythm and persistent 1:1 AV conduction. After
ablation, the patient reported resolution of his previous
symptoms. Repeat transthoracic echocardiography 1
month after the procedure showed marked improvement
of left ventricular ejection fraction to 52%, and improve-
ment in the left ventricular end-diastolic diameter from
67 mm at presentation to 56 mm.
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