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Abstract:

A previously asymptomatic 46-year-old man presented to the emergency
department with sudden-onset palpitations that persisted for 90 minutes. The
patient had a history of hypertension for 5 years. The blood pressure was
102/65 mmHg, heart rate (HR) was 216 bpm. The physical examination
results were unremarkable, and the results of laboratory tests were normal.
Key Words: HR; ECG; QRS

Introduction

A previously asymptomatic 46-year-old man presented to the emergency
department with sudden-onset palpitations that persisted for 90 minutes. The
patient had a history of hypertension for 5 years. The blood pressure was
102/65 mmHg, heart rate (HR) was 216 bpm. The physical examination
results were unremarkable, and the results of laboratory tests were normal.
The electrocardiogram (ECG) on admission showed a wide QRS tachycardia
at a rate of 216 beats per minute. There was a left bundle branch block
morphology with normal axis (Figure 1).
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Flgure 1 The admlssmn ECG showed a Wlde QRS
tachycardia at a rate of 216 bpm (277ms).

A repeated ECG about 12 minutes later showed a narrow QRS tachycardia
triggering a sustained wide complex tachyc (Figure 2).
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Figure 2: Cycle length measurements in atrium with the P-P
(205ms) and ventricle with R-R intervals (410ms) during
tachycardia. The preceding narrow complex beat and the pre-
excited beat with R-R interval (370 ms). | intermediate beat; N
narrow complex beat; W wide complex beat.

Questions: What is the most likely diagnosis for the first ECG
(figure 1)?

Interpretation

The ECG on presentation showed a regular wide QRS complex
tachycardia with QRS duration of more than 160 milliseconds and
a rate of 216 beats per minute (R-R intervals 277ms). The
differential diagnosis for this wide complex tachycardia includes
supraventricular  tachycardia with aberrancy, pre-excited
supraventricular ~ tachycardia, antidromic  atrioventricular
reciprocating tachycardia, and ventricular tachycardia (VT).
However, the diagnosis might be confirmed on the second ECG
(Figure 2) recorded on the same patient in minutes, which
demonstrated a narrow-wide QRS complex tachycardia with a rate
of 140 beats per minute. Flutter with 2:1 atrioventricular
conduction was visualized at a P-P interval of 205ms, suggesting
the presence of an atrial tachycardia or atrial flutter. The R-R
intervals (410ms) of the narrow QRS tachycardia were equal to the
R-R intervals (410ms) of the wide complex tachycardia. The
identical rate supported the diagnosis of supraventricular
tachycardia with atrial participation for wide complex tachycardia.
On close inspection of the second ECG, the R-R intervals
(370ms) between the preceding supraventricular beat and the
fusion beat were shorter than the R-R intervals (410ms) of the
tachycardia. The diagnosis of pre-excited atrial flutter was
confirmed, and the apparent delta waves were seen in leads V2 and
V3 even though normal P-R interval.

As for the first ECG, the R-R interval was 277ms and there was
identical wide QRS morphology to the second ECG. The rate of
both ECG is not the same and excluded the possibility of the pre-
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excited atrial flutter with 2:1 or 1:1 atrioventricular conduction.
The differential diagnosis for this wide complex tachycardia
includes a new pre-excited atrial tachycardia or antidromic
atrioventricular reciprocating tachycardia for the same QRS
morphology. The electrophysiology study demonstrated
atrioventricular accessory pathway with anterograde decremental
conduction property (Mahaim) [1]. The programmed atrial
stimulation was positive for the inducibility of atrial flutter with
2:1 atrioventricular conduction through accessory pathway and
antidromic atrioventricular reciprocating tachycardia. The
radiofrequency ablation of the right free-wall accessory pathway
was successfully performed, and the patient was discharged with
antihypertensive drug therapy.

Discussion

This case illustrates the importance of closely measuring R-R
intervals and observing the QRS morphology before determining
the diagnosis for a wide complex tachycardia. First, progressive
manifestation of pre-excitation should be differentiated from
progressive aberrancy that may be observed at the onset of narrow-
wide complex tachycardia. Progressive aberrancy can occur at the
onset of tachycardia owing to differential delays in the right and
left bundle branches [2]. The PR interval preceding a QRS complex
that exhibits an intermediate degree of aberrancy is longer than the
PR interval of a sinus beat. As a result, the R-R interval between
the preceding supraventricular beat and the beat with aberrancy
tends to be longer than the R-R intervals of the preceding
supraventricular tachycardia [3]. For progressive manifestation of
pre-excitation, the R-R interval between the preceding
supraventricular beat and the pre-excited beat tends to be shorter
than the R-R intervals of the preceding narrow complex
tachycardia. Second, the R-R interval of wide and narrow
complex tachycardias is about the same, and they are recorded
within a close time span of each other. This suggests a unifying
diagnosis of supraventricular tachycardia based on the principle of
Occam’s razor. Third, the identical morphology wide complex
tachycardia with different R-R interval usually suggest the similar
tachycardia mechanisms (supraventricular or ventricular). In this
case, the presence of atrial flutter does not preclude the
spontaneous transition from one supraventricular tachycardia into
another. In all, extended R-R interval and QRS morphology
monitoring often provide critical information that can facilitate the
diagnosis of WCT.
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