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Pseudo-atrial flutter in a patient with heart-failure — Case report

Pseudo-flutter atrial em paciente com insuficiéncia cardiaca — Relato de caso

Aleteo pseudoauricular en un paciente con insuficiencia cardiaca — Informe de caso
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Abstract

This article aims to presente a case report of pseudo-atrial flutter in a 13-year-old-femal breed dog referred for
examination after a positive test for dirofilariasis. The clinical examination and echocardiogram identified
degenerative mitral valve disease stage ACVIM- B2. Serial ECG of the patient showed on the baseline, instead of true
P waves, bursts of repetitive small deflections resembling sawtooth waves, with a frequency of 300/min (5 Hz),
identified to as pseudo-atrial flutter. The P-QRS complexes were within normal reference range for the canine species.
Keywords: Pseudo-atrial flutter; Heart failure; Dog.

Resumo

Este artigo tem como objetivo apresentar um caso de pseudo-flutter atrial em uma cadela sem raca definida, de 13
anos, encaminhada apds exame positivo para dirofilariose. O exame clinico e o ecocardiograma identificaram doenca
valvar mitral degenerativa estagio ACVIM- B2. O ECG seriado da paciente mostrou, na linha de base, em vez de
ondas P verdadeiras, surtos de pequenas deflexdes repetitivas semelhantes a ondas dente de serra, com frequéncia de
300/min (5 Hz), identificadas como pseudoflutter atrial. Os complexos QRS-P estavam dentro da faixa de referéncia
normal para a espécie canina.

Palavras-chave: Pseudo-flutter atrial; Insuficiéncia cardiaca; Cao.

Resumen

Este articulo tiene como objetivo presentar un caso de pseudoaleteo auricular en una perra mestiza de 13 afios,
remitida después de una prueba positiva para la. El examen clinico y el ecocardiograma identificaron una enfermedad
valvular mitral degenerativa en estadio ACVIM-2. El ECG seriado de la paciente mostro, en la linea de base, en lugar
de ondas P verdaderas, rafagas de pequefias deflexiones repetitivas similares a ondas de diente de sierra, con una
frecuencia de 300 Ipm (5 Hz), identificadas como pseudoaleteo auricular. Los complejos P-QRS se encontraban
dentro del rango de referencia normal para la especie canina.

Palabras clave: Pseudoflutter atrial; Insuficiencia cardiaca; Perro.
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1. Introduction

Altough atrial flutter (AF) is an well known arrhythmia in the human medical practice, it is not rare to face with
situations in wich electrocardiographic artifacts resemble AF and are errounously diagnosed, leading to inapropriate treatment
(Vanerio, 2007; Al-Hamdi et al.,2020; Jagadish & Magalur, 2023).

Several cases of pseudo-atrial flutter have been reported affecting people with muscle tremors due to Parkinson's
disease (Vanerio, 2007; Jagadish & Magalur, 2023; Nam MC et al. 2016; Saaren et al. 2018; Osman W, Hanson M &
Baranchuk A., 2019), as well as in other conditions such as essential tremor, anxiety, hyperthyroidism, multiple sclerosis, and
effect of certain drugs as amphetamines, xanthines, lithium, benzodiazepines, shivering due to hypothermia and fever, causing
artifacts in the baseline, mimiking supraventricular or ventricular contractions (Riera et al, 2018).

Particularly in dogs, panting and muscular tremors are common during recording an electrocardiogram, that has the
potential to cause artifactual "waves" resembling atrial fibrillation/flutter (Ettinger & Sutter, 1970).

True atrial flutter is considered rare amongst the canine population (Buchanan 1965; Goodwin, 2002; Kittlesson,
2025), while pseudo-atrial flutter was not reported before in the veterinary literature.

The objective of this case report is to describe the occurrence of pseudo atrial flutter in a dog referred to for

cardiological evaluation after a positive test for dirofilariasis.

2. Methodology

In this case report, a descriptive-qualitative methodology (Pereira et al., 2018) was used detailing the clinical,
electrocardiographic, and echocardiographic findings in the case of pseudo-atrial flutter in a dog with dirofilariasis.

For electrocardiography was employed the digital computed electrocardiography system InCardio ® (InPulse Animal
Health, Floriandpolis-Brazil). The patient was restrained on right lateral recumbency during the procedure, without sedation,
according to Willys, 2018. For echocardiograph examination was used the Esaote Alpha Ultrasound System (Esaote S. p.A.
Geneva, Italy) was used, following the ACVIM Guidelines for the Diagnosis and Treatment of Myxomatous Mitral Valve
Disease in Dogs (Keenne et al., 2019).

This study followed the ethical principles of the Resolugdo N° 55, de 5 de outubro de 2022 (Ministério da
Ciéncia, Tecnologia e Inovaces/Conselho Nacional de Controle de Experimentacdo Animal).

3. Case Description

A 13-year-old Poodle dog was referred for cardiology evaluation due to a postive test for dirofilariasis.

4. Results

On cardiac auscultation was detected a holosystolic murmur typical of mitral valve regurgitation, with intensity 3/6.
Systolic arterial pressure was 120 mmHg, while the mean heart-rate was 115 bpm.

The bidimensional echocardiograph examination showed enlargement of left atrio-ventricular chambers and
significant mitro-tricuspid regurgitation.

The ECG tracings showed in an isoelectric baseline, with P waves instead, bursts of sawtooth-shaped small
deflections (Figures 1 and 2). The mean ventricular rate was 95 bpm, while the pseudo-P waves showed a frequency of
300/min, without correlation with the QRS complexes. The true P waves and the QRS complexes (figure 2) were all within the
normal reference range for dogs (Oliveira, 2018). On pulsed Doppler registry was detected normal E/A waves from trans

mitral inflow, permitting to rule-out of true atrial flutter (Figure 3).
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5. Discussion

Atrial flutter is considered a rare arrhythmia in the canine population (Buchanan, 1965; Goodwin, 2002; Kittlesson,
2025). In fact, according to the classic study carried out at the University of Pennsylvania, only two cases were identified
among a population of 3000 dogs (incidence 0,33/000, or 0,03%), constituting the first report of this condition in veterinary
medicine (Patterson et al., 1961). Five decades later, an investigation of cardiac arrhythmias in a population of 20,000 dogs
from Nandini Veterinary Hospital, in Gujarath, India, was found 8 dogs with AF, representing an incidence of 0,06% or
0,006/1000 (Varshney, J.P. et al. 2013). More recently, a study in a university veterinary hospital in Rio de Janeiro was
diagnosed two cases of AF among 586 dogs screened for cardiovascular disease, giving an incidence of 0,34% or 0,034/1000
(Mendonca et al, 2022).

As a result of artifacts, the components of the electrocardiogram such as the baseline and deflections are distorted by
the effect of muscular tremors, and may be misinterpreted as atrial flutter (Riera et al, 2017). These artifacts can be electric,
mechanical or both. In fact, skeletal muscle tremors sometimes resemble atrial flutter waves. In humans, two frequent clinical
conditions that produce prominent muscle tremors are Parkinson’s disease and and hyperthyroidism. In most instances, they
are easy to recognize and diagnose, because the resulting baseline oscillations are usually irregular in shape, size and rhythm
(Cheng et al, 1970). However, EKG artifacts can simulate true atrial arrithmyias, and the distinction between them can be
challenging to elucidate specially in emergency settings (Maden & Chang, 2017; Ozsoylu et al, 2019).

A crucial point for diagnosis of pseudo-atrial flutter is that tremor induced arrhythmia has abrupt onset and
termination, as well as presence of normal P waves and/or QRS complex (Areen et al, 2018), as documented in the figures 1
and 2. Furthermore, echocardiographic examination, when available, can help to discriminate the presence or absence of atrial

contraction as noted on the Figure 3.

Figure 1 - D-2 lead tracing.

Source: Authors.
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Figure 2 - Six-lead computed electrocardiogram.
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mimicking atrial flutter. Source: Authors.

Figure 3 - Echocardiography examination.
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Pulsed-doppler of transmitral inflow showing normal E-A waves. Source: Authors.

To the best of our knoweledge this is the first report of pseudo-atrial flutter in the veterinary literature.
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6. Conclusion

In the presence of artifacts on the electrocardiogram, it is advisable to check for a direct temporal correlation between
muscle tremors and artifacts during the examination, as clearly documented in this patient. Therefore, a thorough analysis of
the ECG can avoid erroneous diagnoses and, consequently, inappropriate treatments. Concomitant echocardiography, when

available, may be useful to unmask the presence of false atrial flutter.
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