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Atrial Flutter, The Commonly Misdiagnosed Arrhythmia as
Supraventricular Tachycardia or Sinus Tachycardia 

Amar T. AlhamdiMRCP(UK), FRCP(Ed.)

Alhamdi Heart Clinic, Sulaymaniyah, KRG, Iraq

Abstract

Background Atrial flutter is a common arrhythmia in structurally normal or abnormal heart. The
electrocardiographic features of it can be mistaken for sinus tachycardia or supraventricular
tachycardia. By careful electrocardiogram (ECG) inspection or by electrophysiological study
differentiating atrial flutter can be reliably done.

Objective To differentiate atrial flutter from supraventricular tachycardia and sinus tachycardia.

Methods Twenty-one patients, ten females and eleven males, collected over 6 years at the author’s practice
in Sulaymaniyah, diagnosed as sinus tachycardia or supraventricular tachycardia and then found to
be in atrial flutter were included in this study. The atrial flutter differentiated by careful inspection
of the 12 leads ECG or with electrophysiological study.

Results Ten patients were misdiagnosed as sinus tachycardia and eleven patients as supraventricular
tachycardia. Eleven diagnosed by careful ECG inspection and ten by electrophysiological study
where ablation therapy was done in 8 patients. In 13 patients, drug therapy was applied where 4
reverted to sinus rhythm and in 6 patients reverted by synchronized DC shock. Two failed to revert
to sinus rhythm.

Conclusion Differentiating atrial flutter from sinus tachycardia and supraventricular tachycardia is essential for
management strategy decision.
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Introduction
trial flutter (AFl) is clinically commonly
encountered arrhythmia in normal
heart, structural heart diseases and

after cardiac surgery (1). It is commonly
misdiagnosed arrhythmias because of non-
identification of the characteristic flutter waves
in the 12 leads electrocardiogram (ECG)
classically described as saw teeth appearance
(2). The flutter waves may be mistaken for a P

wave of sinus rhythm and accordingly sinus
tachycardia (ST) is over diagnosed (3). When a
single P seen after the QRS, a supraventricular
tachycardia (SVT) or atrial tachycardia (AT) is
over diagnosed and if two P seen in between
the QRS an atrial tachycardia with 2:1 AV
conduction (AVC) is diagnosed which led to
miss-management (2,3,4). The mechanism of AFl
is a macro re-entry circuit passing through the
right atrial wall, around the tricuspid annulus
and the narrow slow part of the circuit is at the
cavo-tricuspid isthmus (CTI) (3,4). The atrial rate
in AFl is about 240-350 bpm, while the
ventricular rate varies widely from 50-200
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depending on the AV node conduction (1,3,4).
Surface ECG can diagnose AFl if carefully
inspected but it might be not easy to
differentiate it from ST or other SVT (3,4,5).
Quantitative ECG analysis may help to
differentiate AFl from other arrhythmias (5).
When AFl is conducted in 2:1 pattern, the
resulting ventricular rate is around 125-175 per
minute (usually around 150); at this rate, it can
appear that there is a P wave in front of each
QRS and a T wave after each QRS. This causes
the misdiagnosis of ST or SVT even with
computer-based interpretation (6-8).
Differentiating AFl from ST and SVT is essential
for management strategy and at certain clinical
situations (9-14).
The objectives of this study are to differentiate
AFl from ST and SVT and avoiding misdiagnosis
of AFl by the surface ECG.

Methods
Patients misdiagnosed as ST or SVT and then
diagnosed as AFl are included in this study. A
total of 21 patients were collected from the
author’s practice at Sulaymaniyah, KRG, Iraq
over 6 years’ period from 2013-2019. The
diagnosis of AFl is made by careful re
inspection of the surface 12 leads ECG or by
electrophysiological study (EPS) with back
revision of the misdiagnosis through the ECG to
evaluate the characteristic features and
pattern of the flutter waves indicating AFl. The
characteristic ECG features of AFl used in this

study were the typical flutter waves and the
undulating iso-electric line in between the
flutter waves. The unclear flutter waves were
clarified by slowing the ventricular rate by
either carotid message or iv adenosine
injection. Electrophysiological study applied
when the tachycardia could not be surely
identified by the surface 12 leads ECG and
when catheter ablation is considered as a
therapeutic option.

Results
Over a period of 6 years, a total of 21 patients
were collected; ten females and 11 males. Age
ranged from 26-75 yr. The main clinical
presentation was palpitation in 15 patients and
dyspnea with vague chest pain in 4 and in 2
patient’s syncope was the presenting
symptom. The AFl was misdiagnosed for ST in
10 patients and SVT in 11. In 8 patients, an EPS
and CTI ablation done successfully after the
diagnosis of counter clockwise (CCW), typical
isthmus dependent AFl was confirmed. In the
rest 13 patients, drug therapy with either
amiodarone or flecanide was used; with
reversion and stabilization in to sinus rhythm in
4 patients and reversion by DC shock in 6 and
then maintained on antiarrhythmic drug, the
other three advised for ablation therapy but
they refused (Table 1).
The followings figures (1-5) are examples of the
misdiagnosed cases of AFl

Table 1. The demographic features of cases.

Total number Male Female Clin. pres. ST SVT
EPS
+Abl.

Drugs

21 11 10
15 P

4 CP & SOB
2 S

10 11
8

4 SR
6 DCS

3 no Abl
Clin. pres.: Clinical presentation and type of misdiagnosis and treatment afforded. P: Palpitation, CP: chest pain, SOB:
Shortness of breath, S: Syncope, ST: Sinus tachycardia, SVT: Supraventricular tachycardia, EPS: Electrophysiological
study, Abl: Ablation, SR: Sinus rhythm, DCS: Direct current shock.
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Figure 1A. A 55 yr male diagnosed as SVT for two years and treated with BB and amiodarone
with no improvement. EPS confirmed CCW typical AFl. Careful inspection flutter waves and

undulating isoelectric line seen in lead III. 2:1 AFl seen. QRS is of RBBB pattern. SVT:
Supraventricular tachycardia, BB: Beta blockers, EPS: Electrophysiological study, CCW: Counter

clockwise, AFl: Atrial flutter, RBBB: Right bundle branch block

Figure 1B. Same patient in figure 1A, EPS confirmed 2:1 CCW typical AFl and CTI ablation
reverted him in to SR. CTI: Cavo-tricuspid isthmus
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Figure 2. A 36 yr male, structurally normal heart with palpitation, diagnosed as SVT of short RP
long PR, s/f AVNRT diagnosed for 4 years (top ECG). The bottom ECG showed undulant

isoelectric line and 2:1 atrial flutter seen clearly in lead III and aVF
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Figure 3. A 56 ye female with structurally normal heart with sustained tachycardia referred
as extreme ST or SVT (top). Holter (lower left) clearly showed atrial flutter with variable

AVC. EPS and CTI ablation (lower right) reverted her in to sinus rhythm
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Figure 4. A 34 yr male presented with pre syncope and palpitation. ECG reported as sinus
tachycardia where a P wave seen in II, III, aVF and V1 (Top). Bottom ECG showed clearly

atrial flutter with 3:1 and 2:1 AVC in leads I, II and III. In V2, V3 a Brugada syndrome features
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Figure 5. ECG of a 45 yr male diagnosed as extreme sinus tachycardia based on P wave at V1
before the QRS. Holter recording clearly showed atrial flutter with variable AVC

Discussion
The recognition of AFl from ST and other SVT is
clinically important for management’s
decisions. Differentiating AFl from ST and SVT
can be done by considering the clinical status,
careful inspection of all the 12 leads ECG with
long strips or if in doubt by EPS where ablation
therapy can be offered at the same session.

A cardiac rhythm of about 150 bpm should
raise the possibility of AFl mostly with 2:1 AVC,
ST is a common suspect in this situation but it
should be remembered that ST usually have an
underlying clinical reason, is not sudden in
onset and can fluctuate with activities like
exercise or changing position, while AFl
patients has no obvious reasons for ST and
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shows a high rate suddenly, maintain it and
may ends suddenly to go in to SR or continue in
to persistent AFl.
The 12 leads ECG with long strips of selected
leads is much superior than few leads ECG to
interpret for differentiation because the flutter
waves can be seen only in some leads than
others where either the classical saw teeth
appearance flutter waves and undulating
isoelectric line are seen. Occasionally the 2:1
AVC may go in to 3:1 or more by itself, with
carotid message or iv adenosine, which
immensely help to diagnose AFl rather than ST
or SVT; remembering that SVT and AT may
conduct in 2:1 pattern but the isoelectric line is
very stable and not undulant as in AFl. In our
series of 21 patients, the differentiation of AFl
could be done with careful inspection of the 12
leads ECG in 50% and by EPS in the other 50%.
In conclusion, AFl can be distinguished by
careful ECG inspection of all the 12 leads and
long strips of some leads or by EPS to avoid
misdiagnosis as ST or SVT where management
is different.
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