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A woman in her 80s was admitted to a telemetry-monitored bed
after sustaining a mechanical fall. She had no relevant medical his-
tory. The rhythm strip shown in Figure 1 was recorded on telemetry
during the night. The patient reported no symptoms during these
episodes because she was asleep. Similar traces were recorded sev-
eral times during the night.

Question: What is the most likely explanation for the missed
beat?

Interpretation
The rhythm strip showed sinus rhythm with a pause owing to an ap-
parent absence of the QRS complex after the fourth P wave. This raises
the possibility of intermittent Mobitz II atrioventricular (AV) block.

However, another low-amplitude, positive deflection could be seen
about 500 ms after the fourth P wave. While this could be a blocked
premature atrial contraction (PAC), this is unlikely. First, a PAC is likely
to reset the sinoatrial (SA) node and perturb the timing of next sinus
P wave, which did not happen in this case. Second, although not im-
possible, it is too much of a coincidence that these PACs occurred only
after the apparent AV block on every trace recorded. From a mecha-
nistic point of view, an atrial automatic focus should not be affected
or linked to the previous P wave passing through the AV node.

The correct diagnosis could be reached by carefully measuring the
P-P and T-T intervals on the trace (Figure 2A). This clearly shows that
while the first positive deflection at the area of interest was a
P wave, the second one was in fact a T wave. The presence of a T wave

Figure 1. Telemetric Findings

Telemetric findings show a missed
QRS complex.

Figure 2. Telemetric and Electrocardiographic Findings
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A, Telemetric recording with intervals
marked. The black bars indicate P-P
intervals; the red bars show T-T
intervals; the blue arrow shows the
site of the artifact. B, the relationship
between electrical activity direction
and wave amplitude on a bipolar
electrocardiogram (ECG) electrode.
C, Another telemetry recording from
the same patient at a different time
showing transient change in QRS
amplitude.
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implies ventricular repolarization, which can only happen after the ven-
tricle has depolarized. Therefore, the only plausible explanation in this
case is that the apparent pause was owing to an artifact caused by an
isoelectric QRS complex in this lead. A transient change in QRS axis (for
example due to fascicular block) could make the vector of ventricular
depolarization perpendicular to the axis of the lead, thereby signifi-
cantly reducing the amplitude of the QRS complex.

Clinical Course
Careful analysis of ECG trace established that the correct diagnosis
was artifact and not Mobitz II AV block. A detailed clinical history also
clearly documented a mechanical cause (patient tripped). The pa-
tient was therefore treated conservatively from a cardiac point of
view.

Discussion
The axis and amplitude of the waves displayed on an electrocardio-
gram (ECG) lead depends on the relationship between the wave-
front direction and the axis of the bipolar electrode. If the propaga-
tion of the wave is parallel to the lead and toward the positive pole,
the electrical activity will be displayed as positive deflection with
maximal amplitude. On the other hand, if the propagation of depo-
larization is perpendicular to the lead, there will be minimal deflec-
tion as demonstrated in Figure 2B.1

Causes of sudden change in QRS axis could be related to
alteration of the heart orientation in the chest owing to respira-
tory variation or changes in body position.2,3 However, it is
unlikely in this case, as the shape of the P and T waves remains
unchanged. A more plausible explanation is the development of
transient fascicular block leading to a sudden shift in QRS axis.

It is important to display multiple simultaneous ECG leads when-
ever possible on the telemetry system to avoid a similar scenario.
The QRS is unlikely to remain invisible on more than 1 lead because
they have different axes. If the telemetry system setup does not al-
low for more than 1 ECG channel (as in this case), scrutinizing telem-
etry recordings at other times is key to reaching the diagnosis
(Figure 2C).

Take-Home Points
• Change in QRS axis can be transient.
• Mapping cardiac intervals such as P waves, QRS complexes, and

even T waves, can significantly aid in establishing the correct di-
agnosis.

• The relationship between the QRS axis and ECG lead vector de-
termines the amplitude of a QRS in any given lead.

• Artifacts on ECG traces can easily mimic real conditions. Display-
ing several ECG leads simultaneously is paramount to reduce this
risk.
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