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ABSTRACT

RESUMEN

This work is licensed under a Creative 
Commons Attribution 4.0 Internatio-
nal License

Case Report

Andersen-Tawil Syndrome, a differential of bidirectional ventricular 
tachycardia: a case report
Miguel J. Tejeda-Camargo 1,2,a, Paula N. Vanegas-Rincón 1,b, Luis E. Villamil-Ramírez 1,c, Julio C. Rojas-Rojas 1,d, 
Richard Soto Becerra 3,a

We present the case of a patient with Andersen-Tawil syndrome (ATS), a rare genetic disorder 
characterized by ventricular arrhythmias, dysmorphic features at the skeletal level and periodic muscle 
paralysis. The diagnosis was delayed due to the non-simultaneous presentation of symptoms. This case 
underscores the importance of investigating neurological symptoms in patients with unexplained 
ventricular arrhythmias, as well as considering cardiac symptoms in those with periodic paralysis. The 
diagnosis was confirmed through the identification of a mutation in the KCNJ2 gene (c.224C>T(p.
Thr75Met)); which has not been reported in the gnomAD database, suggesting a minor allele frequency 
(MAF) of less than 1%. The patient is currently being managed pharmacologically with a beta-blocker 
and remains free of arrhythmias episodes.

Keywords: Andersen Syndrome; Long QT Syndrome; Tachycardia, Ventricular; Mutation (Source: MeSH-NLM).

Se presenta el caso de una paciente con síndrome de Andersen-Tawil (SAT) una entidad genética rara 
que se caracteriza por la presencia de arritmias ventriculares, rasgos dismórficos a nivel esquelético y 
parálisis  muscular  periódica,  con  un  diagnóstico  tardío  dada  la  no  simultaneidad  de  la  presentación  
de  los  síntomas.  Se  resalta  la  importancia  de  buscar  síntomas  neurológicos  ante  la  presencia  de  
arritmias ventriculares de origen no claro o síntomas cardiacos en pacientes con parálisis periódica. El 
diagnóstico se confirmó por la mutación del gen KCNJ2 (c.224C>T(p.Thr75Met)); dicha mutación no se 
encuentra reportada en gnomAD, por lo cual se presume una frecuencia alélica (MAF) menor del 1%. 
Actualmente en manejo farmacológico con betabloqueador y sin arritmias.

Palabras clave: Síndrome de Andersen; Síndrome de QT Prolongado; Taquicardia Ventricular; Mutación 
(Fuente: DeCS-Bireme)
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Green arrow: indicates the surface electrocardiogram in descending order (DI, DII, AVL, AVF, V1, and V6), initially showing a sinus beat followed by bidirectional 
ventricular tachycardia. Yellow arrow: atrial electrogram (catheter in the atrium) where atrioventricular (AV) dissociation is evident. Blue arrow: catheter positioned 
in the tricuspid annulus region with AV dissociation. Red arrow: catheter located in the coronary sinus (V: ventricular electrogram and A: atrial electrogram) with 
AV dissociation.

Figure 1. Electrophysiological study. A beat-to-beat shift in the QRS axis is observed, indicative of bidirectional ventricular 
tachycardia. The coronary sinus shows clear atrioventricular dissociation.

Introduction

Andersen-Tawil syndrome (ATS) is a rare genetic condition 
characterized by ventricular arrhythmias, skeletal dysmorphic 
features, and periodic muscle paralysis. Diagnosis is often delayed 
due to the intermittent presentation of symptoms (1). Genetic 
support is crucial (2), and treatment includes managing periodic 
paralysis, antiarrhythmic medications, and the use of devices to 
prevent sudden death. The following case is presented as relevant 
due to the syndrome’s prevalence, the delayed diagnosis, and the 
rarity of the mutation type involved.

Case report

The case of a 33-year-old female physician from Villavicencio 
(Meta, Colombia), is reported. She presented with shock-like 
sensations from an implanted cardioverter-defibrillator (ICD). 

She has a history of catecholaminergic polymorphic ventricular 
tachycardia (CPVT), diagnosed during an electrophysiological 
study in 2010. This diagnosis was prompted by the presence of 
palpitations, frequent ventricular extrasystoles, and a sensation 
of near-syncope episodes. Two stress tests showed chronotropic 
incompetence criteria, but no induction of ventricular 
arrhythmias. A cardiac MRI revealed thinning of the free wall 
towards the apex, with a wall thickness of 1 mm, making it 
difficult to assess for fat infiltration. Tests for Chagas disease were 
negative, and an electrophysiological study induced bidirectional 
ventricular tachycardia (using a protocol with eight baseline 
train beats at 400 ms, with 2 extra stimuli at 300 ms and 280 ms, 
followed by a sinus beat and sustained bidirectional ventricular 
tachycardia (VT) (Figure 1). No adrenergic agonists were used 
during the study.

Due to the presence of sinus node dysfunction and the risk of 
sudden death, a dual-chamber ICD was implanted as a secondary 
preventive measure. In 2015, the device’s battery depleted, 
leading to a generator replacement. In 2018, due to inappropriate 
shocks caused by noise in the right ventricular lead, the lead was 
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Figure 2. Clinodactyly in the right hand (green arrow) and left hand (orange arrow). In the lower part of the 
image, other physical features are identified (blue arrow), such as a prominent forehead, low-set ears, and 
micrognathia.

abandoned, and a new high-voltage lead was implanted. By the 
last follow-up in 2022, the device was functioning normally. The 
patient was undergoing pharmacological management with 
bisoprolol. Physical examination and laboratory tests revealed no 
abnormalities. Device telemetry showed noise in the ventricular, 
which resulted in inappropriate shocks. The patient was informed of 
the need to implant a new lead, but declined further intervention. 

During this hospitalization, the electrocardiogram (ECG) 
documented alternating sinus rhythm with pacing rhythm. Given 
that the patient had not experienced ventricular arrhythmias in 
over 13 years of follow-up, her refusal to undergo new surgical 
interventions, and the proper functioning of the device in terms of 

pacing, a decision was made in consultation with the institutional 
board to deactivate the high-voltage therapies. 

During follow-up, a new evaluation revealed periodic 
episodes of muscle paralysis triggered by intense exercise, along 
with physical features such as clinodactyly, a prominent forehead, 
micrognathia, and low-set ears (Figure 2). Previous ECG records 
(2010) documented prominent U waves (Figure 3), raising 
suspicion of ATS.

Currently, one year into follow-up, the patient remains 
asymptomatic. The genetic test report indicates a heterozygous 
variant in the KCNJ2 gene (c.224C>T(p.Thr75Met)), a finding 
consistent with ATS.
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Figure 3. Holter from 2010. Sinus bradycardia (green arrow, patient at 40 beats per minute) with characteristic giant U waves 
(orange arrow) indicative of ATS.

Table 1.  Disease characteristics

Definition Epidemiology Clinical Diagnosis Treatment
It is an arrhythmic 
syndrome with a genetic 
substrate, characterized by 
the presence of ventricular 
arrhythmias (polymorphic 
VT, bidirectional VT, 
ventricular extrasystoles), 
dysmorphic skeletal 
features, and periodic 
muscle paralysis. 
Type 1 (with documented 
mutation) 
Type 2 (without 
demonstrated mutation) 

Estimated prevalence: 1 in 
1,000,000
Mutation in 70%
Autosomal dominant 
inheritance
Penetrance varies from 
80% to 95%

Different presentations: 
- Asymptomatic 
- Palpitations 
- Syncope and presyncope 
- Electrical storm 
- Sudden death 
- Periodic muscle paralysis 
- Physical changes 
(clinodactyly, scoliosis, 
hypertelorism, dental 
anomalies, etc.) 

Criterios clínicos
Mutación del gen KCNJ2 
o KCNJ5
Niveles de potasio 
(normales, bajos o altos 
durante los episodios de 
debilidad)
Hormonas tiroideas 
normales
Estudios de conducción 
nerviosa normales 
usualmente
Electrocardiograma 
y holter con arritmia 
ventricular
Ecocardiograma normal

Multidisciplinary 
Potassium replenishment 
during episodes of muscle 
paralysis 
Avoid known triggers 
(lifestyle changes) 
Potassium-sparing 
diuretics or carbonic 
anhydrase inhibitors 
ICD in patients with 
syncope or aborted 
sudden death 
Flecainide 
Beta-blockers 
Avoid QT-prolonging 
medications 
Genetic counseling 

Discussion

Sudden arrhythmic death secondary to channelopathies 
continues to have a significant clinical impact due to delayed 
diagnosis (1), thereby requiring a high index of suspicion, and ATS is 
not exempt from this phenomenon. The actual prevalence of this 
condition is unknown, but it is estimated to affect approximately 
1 in 1,000,000 people (2). The diagnosis of the ATS is based on the 
presence of a clinical triad (Table 1), supported by the presence 

of a related mutation (the mutation is confirmed in 70% of cases, 
classifying ATS as type 1 when present and as type 2 when absent; 
the penetrance of the pathological mutation varies from 80% to 
95%) (3). However, it is important to emphasize that the diagnosis 
of this condition is primarily clinical (4). In our case report, the 
patient met the diagnostic criteria based on the presence of 
periodic muscular paralysis and ventricular arrhythmia. Although 
the presence of bidirectional VT is characteristic of CPVT, it is not 
exclusive to this condition (Table 2) (5). In this case, physical stress 
did not induce the arrhythmia, and the identified mutation is 
consistent with ATS (6). 
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Furthermore, it is important to note that symptoms may 
be intermittent and not present simultaneously at the time of 
consultation, which poses a diagnostic challenge. A thorough 
evaluation for neurological symptoms in the presence of 
unexplained ventricular arrhythmias, or for cardiac symptoms 
in patients with periodic paralysis, is imperative (7). Moreover, 
patients should be assessed for minor genetic anomalies such 
as clinodactyly, scoliosis, or low-set eyes, among others. In the 
case of our patient, there was a diagnostic delay of more than 
10 years, due to the absence of an active search for neurological 
symptoms, and the presence of minor skeletal anomalies was 
also overlooked.

In all patients suspected of having ATS, it is recommended to 
measure potassium levels (both baseline and during episodes of 
weakness, which may be normal, low, or high), thyroid hormone 
levels, and perform nerve conduction studies (usually normal). A 
study of 11 patients found an abnormal post-exercise response 
(1) in 82% of cases. The mutation in the potassium channel (70%, 
KCNJ2 or KCNJ5) is the distinctive genetic anomaly. In our patient, 
a missense mutation was found, where cytosine was replaced by 
thymine at codon 224 of the KCNJ2 gene. This mutation leads to 
the substitution of the amino acid threonine with methionine at 
position 75 of the protein, altering its physicochemical properties. 
The KCNJ2 variant (NM_000891.3) .224C>T; p.Thr75Met is 
absent from general population databases (https://gnomad.
broadinstitute.org/variant/rs104894585) (PM2_Sup).

The significance of these findings is pathogenic, and nine 
cases of this specific mutation have been described in the 
literature (2-4). It is not reported in gnomAD, indicating a minor 
allele frequency (MAF) of less than 1%. This variant has been 
documented in multiple patients with ATS, showing variable 
phenotypes. Dysmorphic features were observed in all patients 
and there was high penetrance of periodic paralysis in males 
(PMIDs: 15911703, 16217063, 17341397, 17582433, 18452873). 

Moreover, this variant has been associated with a high risk of 
cardiac events in one report (PMID: 24861851). The KCNJ2 gene 
is definitively associated with ATS (OMIM#70390) under an 
autosomal dominant inheritance pattern. Based on ACMG criteria, 
the variant is classified as pathogenic. Treatment (5) for these 
patients is multidisciplinary (Table 1) and should focus on the 
management and prevention of episodes of muscle weakness, 
risk stratification for sudden death, avoiding medications that 
prolong the QT interval, providing a genetic counseling (for 
children and family members), and regular follow-up (6). Currently, 
a clinical trial is underway to compare pharmacological strategies, 
including beta-blockers, calcium channel blockers, and flecainide, 
aimed at reducing arrhythmic burden (NCT06205550).

In conclusion, the diagnosis of this condition requires a 
high index of suspicion. A detailed clinical history is essential, 
and genetic testing is crucial for the comprehensive diagnostic 
approach in these patients.
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Etiology Possible mechanism

CPVT Intracellular calcium overload

Acute ischemia Delayed afterdepolarizations

Ischemic heart disease Dual reentry or single reentry with dual exit

Digoxin toxicity Intracellular calcium overload

Sarcoidosis Delayed afterdepolarizations

Andersen-Tawil syndrome Delayed afterdepolarizations

Myocarditis Delayed afterdepolarizations

Familial hypokalemic paralysis Potassium current imbalance

Cardiac neoplasms Dual reentry or single reentry with dual exit

Sobredosis de cafeína Delayed afterdepolarizations

Coronary allograft vasculopathy Two parasystolic foci

Table 2. Causes of Bidirectional Ventricular Tachycardia

Adapted from reference (1). CPVT: catecholaminergic polymorphic ventricular tachycardia.
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