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ECG CHALLENGE
A 76-year-old woman with a history of hypertension, diabetes mellitus, dilated non-
ischemic cardiomyopathy (ejection fraction of 35%), and normal pressure hydro-
cephalus for which she had received a ventriculoperitoneal shunt 5 years ago was 
found unresponsive at home. She was intubated for airway protection in the field 
and was admitted to an outside hospital where an extensive neurological workup did 
not reveal the cause of her unconsciousness. She was transferred to our hospital 
to evaluate a potential cardiac etiology for her symptoms. On admission, she was 
noted to have an incessant wide complex tachycardia at a rate of ≈230 beats per 
minute on telemetry (Figure 1A and 1B). What is the most likely diagnosis, and what 
is the cause for the intermittent pauses during tachycardia?

Please turn the page to read the diagnosis.
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CASES AND TRACES

Figure 1. Telemetry strip showing a wide complex tachycardia. 
A and B show a wide complex tachycardia at a rate of ≈230 beats per minute with intermit-
tent pauses.
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RESPONSE TO ECG CHALLENGE
Differential diagnosis of this wide complex tachycar-
dia included supraventricular tachycardia with aber-
rancy (functional or preexisting bundle-branch block), 
preexcited tachycardia (antidromic tachycardia or su-
praventricular tachycardia with bystander accessory 
pathway conduction), paced rhythm, and ventricular 
tachycardia. A methodical approach to the telemetry 
strip may yield diagnosis. The baseline ECG showed 
sinus rhythm with left bundle-branch block. Careful 
analysis of the telemetry strip shows a rapid, wide 
complex tachycardia with group beating of QRS com-
plexes and slight variability in the tachycardia cycle 
length. P waves are not seen before each QRS com-
plex. Sinus tachycardia is unlikely based on rate 
alone. Antidromic tachycardia is unlikely because the 
tachycardia continues despite atrioventricular (AV) 
block. The finding of discrete P waves and group beat-
ing rules out atrial fibrillation. Ventricular tachycardia 
should be strongly suspected given her presentation 
of loss of consciousness in the setting of a low ejec-
tion fraction. Differentiating ventricular tachycardia 
from supraventricular tachycardia with aberrancy is 
imperative, because they have different therapeutic 
and prognostic implications. However, it can be very 
challenging to differentiate between these options 
with only a telemetry strip because of the limited 
number of electrocardiographic leads available. Fur-
thermore, the frequently used electrocardiographic 
signs to distinguish ventricular tachycardia from 
supraventricular tachycardia with aberrancy are 
seen in less than half of the cases.1,2 In the pres-
ent rhythm there is no evidence of capture or fusion 
beats. There is no evidence of AV dissociation at 

the onset of tachycardia (eg, dissociated P wave at 
tachycardia onset) because the PR interval is con-
stant at the beginning of the tachycardia and after 
each pause.2 The intermittent P waves seen during 
the tachycardia may falsely give an impression of AV 
dissociation during tachycardia and mislead one to 
the diagnosis of ventricular tachycardia. The mea-
sured P1P2 interval in Figure  2A was ≈1800 ms. 
In Figure 2B, P2P3 interval was 2060 ms. The differ-
ence between P2P3 and P1P2 intervals was 260 ms, 
which is approximately equal to the tachycardia cycle 
length. This suggests 1:1 P/QRS relationship until AV 
block occurs. P waves are difficult to discern before 
each QRS because they are buried in the wide QRS 
complexes, but they are seen clearly when there is a 
pause during AV block. This favors the diagnosis of 
atrial tachycardia with intermittent and variable block.

The mechanism of pauses in the present rhythm 
was Mobitz type I AV block (Wenckebach phenom-
enon). Wenckebach phenomenon can be typical or 
atypical. Typical Wenckebach periodicity is character-
ized by (1) gradual lengthening of the PR interval until 
a pause where the P wave is not followed by a QRS 
complex; (2) gradual shortening of the RR interval until 
a pause (this is because the lengthening of the PR 
interval occurs at gradually decreasing increments); 
(3) the pause following a nonconducted P wave is less 
than the sum of 2 RR intervals of any consecutively 
conducted beats; (4) the PR interval after the block is 
short in comparison with the PR interval just preceding 
the block; and (5) group beating.3 Typical Wenckebach 
periodicity is less common than the atypical form and 
is noted in <50% of type 1 AV block tracings. Atypi-
cal Wenckebach patterns do not follow the above-

Figure 2. Telemetry strip showing a wide complex tachycardia.  
Note the long Wenckebach periods of 7:6 in A and 8:7 and 10:9, respectively, in B. Black arrows (A and B) indicate the mea-
sured interval between P1P2 and P2P3 in milliseconds. Red arrows (B) indicate the measured interval between 2 consecutive RR 
in milliseconds. Yellow arrow (B) is the measured interval during the pause in milliseconds.
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mentioned typical features. As such, prolongation of 
the PR interval or shortening of the RR interval may 
not be progressive. The largest increment in the PR 
interval may be seen just before the block as opposed 
to the second conducted impulse after the pause in 
typical pattern. This is likely because of changes in 
autonomic tone affecting AV nodal conduction, thus 
modifying the typical Wenckebach periodicity. Atypi-
cal Wenckebach patterns are more often seen with 
longer Wenckebach periodicity (>6:5) as seen here.3 
In Figure  2A and 2B there was no clear evidence of 
gradual PR prolongation or gradual RR shortening be-
fore the pause. The findings that favor the Wenckebach 
phenomenon in the present rhythm are group beating 
and the pause during the AV block that is less than 
twice the RR interval during conducted beats (yellow 
arrow, Figure 2B).
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