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Case Report  

First Description of a Mixed Brugada Pattern  
in Inferior Leads 

Alejandro Jesús Bermejo Valdés *, Sara Iglesias Gutiérrez and Basilio Teja Ruiz 

* Riojan Health Service, Emergency Service 061, Piqueras 98, 26006, Logroño, La Rioja, Spain; ajbermejo@riojasalud.es 

Abstract: Brugada Syndrome is a cardiac channelopathy closely related to lethal arrhythmias and sudden death 

in people without underlying structural pathology. The diagnosis is usually assumed with 

electrocardiographic patterns strictly limited to the right precordial leads, V1 or V2; but this is not so at all. In 

our article, we describe the clinical case of a patient with a novel and different electrocardiographic 

presentation: the typical diagnostic pattern was presented in a lower lead of the electrocardiogram, and next 

to it, another pattern was presented in a contiguous lead. In addition, we propose the possible association of a 

structural pathology (non-compaction cardiomyopathy) with Brugada Syndrome, since both share a possible 

common genetic origin in the SCN5A gene. 
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Introduction 

Brugada Syndrome (BrS) is a myocardial cells channelopathy, first described in 1992, with 

characteristic electrocardiographic patterns, and it determines a predisposition to sudden death and 

lethal ventricular arrhythmias[1]. 

Today, the diagnosis of BrS is based on the electrocardiogram (ECG), for which, according to the 

latest advances, two basic morphological patterns have been described. The diagnosis is made if one 

of the following criteria is met[1] (excluding phenocopies): 

1. ST segment elevation with type 1 pattern morphology: ≥ 2 mm in one or more of the right 
precordial leads (V1 or V2), positioned in the second, third, or fourth intercostal space. 

2. Type 1 morphology appears either spontaneously or after intravenous pharmacological 

challenge tests using sodium channel blockers (for example: ajmaline). 

The type 1 pattern is diagnostic[1,2]. 

The remaining pattern, called type 2, is characterized by ST segment elevation in right precordial 

leads ˃ 1 mm, followed by a positive or isobiphasic T wave, which gives the ST-T complex a 

“saddleback” appearance[1,2]. 

These Brugada patterns exist because of the alteration of the transmural electric potential 

gradient happening in phase 1 of the action potential, due to the imbalance between the input and 

output of ions to the cardiomyocyte[2]. However, the genetic origin of BrS implies the involvement 

of cardiomyocytes as a whole. Why, then, the specificity of Brugada patterns in right precordial leads? 

Theoretically, repolarization should also be affected in other leads. 

Here we present the case of a patient in whom a type 1 pattern in lead III was found on the same 

electrocardiographic register, along with a type 2 pattern in lead II, in the context of syncope with 

refractory vagal symptoms. 

Clinical Case 

Male, 69 years old, with no known toxic habits, who consumes bisoprolol 2.5 mg every 12 hours, 

with a personal history of non-compaction cardiomyopathy, and mild-moderate aortic and mitral 

regurgitation. No family history. He suffers from syncope without prodromes at home with a 

refractory vagal episode immediately after regaining consciousness. The ECG performed by the 

Advanced Life Support team (Figure 1) showed sinus bradycardia and a posterior three-lead bipolar 
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rhythm strip (Figure 2) revealed a Brugada type 1 pattern morphology in III, along with a type 2 

pattern in II. 

 

Figure 1. Sinus bradycardia at 49 bpm. 

 

Figure 2. Appearance of type 1 (in III) and type 2 (in II) Brugada patterns. 

Upon his arrival at the hospital, he had a blood pressure of 80/40 mmHg; the rest of physical 

examination was normal. The analysis was anodyne, with negative troponin seriation. After the 

initial assessment in the ER, consultation with Cardiology was made. 

Discussion 

In the electrocardiographic analysis of Figure 2 we have: 

• Lead I: we shall interpret it as a mirror image of III. 

• Lead II: Brugada pattern type 2. 

• Lead III: Brugada pattern type 1. 

Variability of Brugada patterns in the same patient has been described in the literature, even on 

the same day[1], as well as the existence of BrS patterns in lower limb leads[3]. However, we did not 

find reported cases that presented different patterns at the same time, in the same tracing. 

Regarding the presentation of Brugada patterns in lower leads, Sarkozy et al.[3] concluded that 

there are indeed Brugada patterns only in lower leads. Even in one of these cases with a single 

presentation with a type 2 pattern, the test with ajmaline produced a transformation towards a type 

1 pattern, also inferior[3]. 

In a molecular biology study, Potet et al.[4] detected that mutations of the SCN5A gene, which 

encodes structures for the sodium channel of myocardial cells, can produce a Brugada phenotype in 

inferior leads. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 May 2023                   doi:10.20944/preprints202305.1778.v1

https://doi.org/10.20944/preprints202305.1778.v1


 3 

 

Based on the work of Chevallier et al.[5], we have been able to verify that the type 2 pattern 

morphology of the record in Figure 2 is equivalent to the type 2 pattern described for right precordial 

leads. We measured the angle β (> 58º) and length of the base of the triangle of the r' wave, 5 mm 

below the point of maximum ascent[1] (4 mm, figure 3). These are variables with high predictive 

values, sensitivity and specificity that allow discerning between type 2 patterns and other causes such 

as, for example, branch blocks[1]. 

 

Figure 3. Lead II of Figure 2 showing calculation of the angle β and the base of the triangle that 

involves the wave r'. 

Based on this, we can anticipate that in this case, a mixed electrocardiographic pattern was 

observed, at the same moment, in two lower leads. 

To support the diagnosis of BrS in this case, the presence of BrS phenocopies -as cited by 

Baranchuk et al.[6]- was discarded (ECG tracings with morphology that mimics BrS but with 

demonstrable environmental etiology, such as metabolic causes, extracardiac mechanical 

compression, ischemia, coronary artery disease, pericardial disease, tricuspid valve defects, and 

electrocution). 

It is also interesting to make a reference to the relationship between vagal symptoms and BrS. 

Mizumaki et al.[7] conclude that in BrS there is a spontaneous increase in ST elevation related to an 

increase in vagal tone that may occur at some point throughout daily life. 

Lastly, regarding the previous diagnosis of non-compaction cardiomyopathy in the patient we 

present, there are precedents in the literature of its possible correlation with BrS. Park et al.[8] 

described a man with non-compaction cardiomyopathy whose baseline ECG showed a Brugada type 

2 pattern in right precordial leads. Chevallier et al.[5] reported a case of non-compaction 

cardiomyopathy in a sample of patients with Brugada patterns. This generated the need for us to 

investigate if any data was reported that related these two pathologies from a more scientifically 

sustainable profile, for example, from a genetic profile. Shan et al.[9] described in 2007 a mutation of 

the SCN5A gene in patients with non-compaction cardiomyopathy who presented arrhythmias. Here 

we would have a molecular origin, a gene, common to two phenotypically different pathologies, BrS 

and non-compaction cardiomyopathy. 

Conclusions 

Brugada patterns should no longer be considered as circumscribed to right precordial leads; it 

is possible to distinguish them also on the inferior side. There is even the possibility of finding mixed 

patterns (type 1 together with type 2) in lower leads, on the same electrocardiographic tracing. 

In patients with non-compaction cardiomyopathy, with or without vagal symptoms, the 

coexistence of a BrS is possible due to a possible common genetic origin in the SCN5A gene. For this 

reason, when faced with a refractory vagal clinical picture, an ECG is recommended. The association 

of these clinical entities should be studied more deeply, in order to incorporate them into the 

differential diagnosis of these patients if necessary and thus achieve, with the correct diagnosis of the 
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syndrome, the prevention of malignant arrhythmias and improve the morbidity and survival of these 

patients. 
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