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Brugada Syndrome is an inherited cardiac-channelopathy characterized by sudden cardiac death due 
to arrhythmic causes in structurally normal heart. Distinguishing between lethal and benign causes of 

syncope in the emergency room remains a challenge. A male patient in early 20s, working as emergency-medical-personnel 
presented with recurrent nocturnal micturition syncope accompanied by palpitations. Although prior episodes were managed 
as vasovagal events, further investigation through a 12-lead-electrocardiogram using high precordial lead placement 
unmasked a spontaneous type-1 Brugada Pattern (Figure 1). Symptoms were aggravated by metoprolol, which blunted 
sympathetic support of ventricular repolarization and left the vagal surge associated with nocturnal micturition unopposed. 
Transthoracic echocardiography conrmed an additional case of prolapse of the anterior mitral leaet (Figure 3). Although 
contrast-enhanced cardiac magnetic resonance imaging did not reveal myocardial brosis in the papillary muscles or 
inferobasal wall (Figures 6,7), the mitral valve prolapse might have been a mechanical trigger for premature ventricular 
complexes (PVCs) (Figure 5) in an already predisposed myocardium. The patient underwent successful transvenous single-
chamber implantable cardioverter-debrillator placement, considered a Class IIa indication for a patient with a spontaneous 
type 1 Brugada pattern and arrhythmic syncope according to the 2022 ESC guidelines. This case highlights the fact that 
nocturnal situational syncope associated with palpitations should not be prematurely dismissed as benign, particularly in 
young patients with a family history of sudden cardiac death. This case report highlights the interaction between Beta-blocker 
therapy and Brugada syndrome, and the role of Cardiac MRI in excluding Arrhythmogenic Mitral Valve Prolapse (MVP). 
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INTRODUCTION
Brugada syndrome is an autosomal dominant inherited 
channelopathy caused by loss of function mutations in 
SCN5A, encoding the cardiac sodium channel Nav1.5 marked 
by the presence of coved ST segment elevation in right 
precordial leads (V to V ) and elevated risk of sudden cardiac 1 3

death due to polymorphic ventricular tachycardia or 
ventricular brillation [1][2].  It is a rare condition with a 
prevalence of 1-5 per 10,000 individuals, most commonly 
affecting young to middle-aged men (South-east Asians 
particularly) [3]. The key issue in differentiating between 
arrhythmic syncope and benign reex mediated vasovagal 
syncope is the latter's management. Micturition syncope is 
classically managed as benign. However, when syncope is 
preceded by palpitations or is linked to a history of sudden 
cardiac death within families, cardiac causes must be ruled 
out [4]. This case report outlines a scenario where a health 
care worker developed micturition syncope that was treated 
as benign reex mediated vasovagal syncope, was 
aggravated by beta-blocker administration and MVP.

CASE PRESENTATION 
Patient Information – 
A 24-year-old male healthcare professional presented to the 
ER right after experiencing syncope. At approximately 2AM, 
syncope occurred when he was urinating during a night shift, 
which preceded by palpitations and dizziness, resulting in a 
fall and subsequent trauma to the right shoulder and occipital 
area of the head; there were no signs of seizures. Past medical 
history was notable for palpitations and chest pain since 
approximately two and a half years prior to presentation. 
Echocardiography performed approximately one month after  
symptom onset, revealed a septal thickness at the upper limit 
of normal (0.9 cm) and anterior MVP with mild MR (Figure 3). 
Metoprolol 25 mg daily was recommended. A similar episode 
occurred approximately 17 months prior to the current 
presentation, when the patient fainted after urination. A 3-day 
Holter recorded occasional premature ventricular complexes 
(PVCs) and premature atrial complexes (PACs) (Figure 5), with 

no sustained arrhythmia diagnosed and the cause of the 
episode being vasovagal. Family history was signicant for 
sudden cardiac death in his paternal grandfather at age 50 
years. (Table 1)

Clinical Findings – 
Upon arrival, the patient was awake, anxious, and 
hemodynamically stable (BP 145/95 mm HG, heart rate 
82bpm). On physical examination, there was tenderness and 
soft tissue swelling noted over the right shoulder joint and mild 
occipital scalp tenderness, with an otherwise normal 
cardiopulmonary and neurological examination. 
Timeline (Table 1)

Diagnostic assessment – 
Continuous telemetry showed occasional ectopic activity. A 
standard 12 lead ECG showed sinus tachycardia with rate of 
101 beats/min, left atrial enlargement and nonspecic 
saddleback ST elevation in V  V  (Figure 2). When leads V  V1, 2 1, 2  

ndwere repositioned to the high costal site (2  intercostal space), 
ECG demonstrated spontaneous coved ST elevation with 
follow up symmetric T-wave inversion, diagnostic of a type 1 
Brugada pattern (Figure 1). 

Transthoracic echocardiography (Figure 3) revealed normal 
biventricular dimensions, normal systolic function (EF – 64%) 
with isolated anterior mitral valve prolapse. A ecainide 
challenge test (2mg/kg in 10 mins) unmasked and 
accentuated coved ST elevation in V and V  leads (Figure 4), 1 2

conrming Brugada syndrome. Cardiac MRI demonstrated 
normal structure ad function (Ejection Fraction – 65%), and 
absence of late gadolinium enhancement in papillary 
muscles and in inferobasal wall (Figures 6 and 7). Electrolytes 
and troponin I levels were normal. Differential diagnosis 
includes vasovagal syncope, Brugada syndrome, arrhythmic 
MVP and catecholaminergic polymorphic ventricular 
tachycardia. (Table 1)

Laboratory parameters were within normal physiological 
ranges: potassium 4.1 mEq/L, magnesium 2.2 mg/dL. 
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Shanghai Score calculation: 
Spontaneous Type 1 ECG = 3.5 points; 

Syncope consistent with arrhythmia (palpitations preceding 
syncope) = 2.0 points; 

Family history of premature SCD (grandfather, second-
degree relative) = 1.0 point; 

Total = 6.5 points (≥3.5 points = probable/denitive 
diagnosis of Brugada Syndrome) [5].

Therapeutic Intervention – 
Metoprolol was discontinued immediately. Since there was 
syncope following palpitations (suggesting self-terminating 
polymorphic ventricular tachyarrhythmias), spontaneous type 
1 Brugada syndrome, and family history of sudden cardiac 
death, he was classied high risk. Based on electrophysiology 
consultation, a single chamber transvenous implantable 
cardioverter debrillator (ICD) was successfully implanted. 
The patient was counselled regarding avoiding medications 
listed on ,  immediate treatment of www.brugadadrugs.org
fever, and clinical screening of rst-degree relatives. Follow-
up assessments in Brugada syndrome emphasize the 
necessity of meticulous diagnostic evaluation and long-term 
risk stratication to prevent life-threatening ventricular 
arrhythmias.

Follow up and Outcomes – 
The post procedural period was unremarkable. During follow 
up at 1 and 3 months, the patient reported complete symptom 
resolution and had returned to work. The interrogation of the 
device revealed stable sensing and pacing thresholds, with 
zero appropriate or inappropriate ICD therapies. 

DISCUSSION 
The presentation initially mimicked benign micturition 
syncope. Micturition causes rapid decompression of the 
bladder wall leading to stimulation of the parasympathetic 
afferent bres, resulting in sudden withdrawal of sympathetic 
tone and a massive parasympathetic (vagal) surge. In 
Brugada syndrome high vagal tone causes decrease in the 
depolarising L-type calcium channel current via muscarinic 
receptor activation, causing net outwards current dominance 
[6]. This increases the notching of the right ventricular 
epicardial action potential, creating transmural and spatial 
dispersion of repolarization. A PVC falling within this 
vulnerable window can initiate re-entry of phase 2, 
degenerating into polymorphic ventricular tachycardia or 
ventricular brillation. 

Metoprolol was acting as the autonomic catalyst. Beta-
adrenergic receptor stimulation enhances I current, Ca,L 

restoring the dome of the action potential, thus maintaining 
electrical homogeneity across the right ventricular outow 
tract epicardium. Conversely, Metoprolol would prevent this 
sympathetic drive, leaving vagal tone completely unopposed. 
This autonomic imbalance lowered the threshold for phase 2 
re-entry,  part icularly during early morning hours 
characterised by physiological vagal dominance [6][7]. 

One abnormality seen is the spontaneous termination of the 
arrhythmia after fall. The fall resulted in somatic injuries on 
the right shoulder as well as the occipital part of the head. This 
somatic pain likely triggered a sympathetic discharge (acute 
adrenergic surge). As mentioned above, the rise in the levels of 
catecholamines causes beta-receptor stimulation causing a 
swift, intracellular cyclic adenosine monophosphate (cAMP) 
mediated rise in I [8]. Thus, the fast adrenergic surge causes Ca,L 

the prolongation of epicardial action potential, restores the 
action potential dome and changes the slope of the action 
potential duration restitution. This sudden electrical 
synchronization across the myocardium can disrupt the re-

entrant wave forms, terminating the arrhythmia and restoring 
sinus rhythm before permanent cerebral ischemia occurs [9]. 

C o n c o m i t a n t  M V P  f u r t h e r  c o m p l i c a t e s  m a t t e r s . 
Arrhythmogenic MVP is typically associated with Myocardial 
brosis on Cardiac MRI; This patient's scan revealed no 
evidence of LGE. However, even in the absence of myocardial 
brosis, the mechanical effect of the prolapsed leaet may 
induce stretch-activated early after-depolarisation, 
manifested as isolated ectopic beats detected during Holter 
monitoring (Figure 5). In the setting of a highly vulnerable 
Brugada substrate sensitized by metoprolol and high vagal 
tone, these ectopic beats triggered by mechanical activation 
served as secondary triggers for Ventricular brillation [10].

One of the greatest strengths of our diagnostic approach was 
the extensive multimodality evaluation including high-lead 
precordial ECGs, provocation with drugs, and contrast 
enhanced Cardiac MRI, which allowed us to rule out structural 
or  inl t ra t ive  subst rates  and conrm a pr imar y 
channelopathy. One of the main limitations of the workup was 
that no genetic testing was done (such as screening for 
SCN5A mutations), as the patient refused it. However, genetic 
testing conrms only 20-30% of clinical diagnosis. 

CONCLUSION 
This case illustrates that nocturnal micturition syncope 
associated with palpitations should not be considered 
vasovagal syncope when there is a family history of sudden 
cardiac death but should raise suspicions about Brugada 
Syndrome requiring ECG evaluation. Beta-blocker therapy, 
rather than being protective unmasked and aggravated the 
underlying channelopathy by leaving vagal tone unopposed 
during a physiological vagal surge associated with 
micturition. Coexisting mitral valve prolapse might have 
provided an additional arrhythmic mechanical trigger despite 
the absence of myocardial brosis on Cardiac MRI. Early 
recognition, discontinuation of the offending beta-blocker, 
and risk-stratied ICD implantation resulted in complete 
symptom resolution. 

LEARNING POINTS
Ÿ Nocturnal micturition syncope accompanied by 

palpitations, especially with a family history of sudden 
cardiac death, should prompt ECG evaluation for 
Brugada syndrome before being labelled vasovagal.

Ÿ Beta-blockers can unmask or aggravate Brugada 
syndrome by leaving vagal tone unopposed during 
physiological vagal surges such as micturition.

Ÿ Relocating precordial leads V1/V2 to the second 
intercostal space, or performing a ecainide challenge, 
improves detection of the type 1 Brugada pattern when 
standard ECGs are non-diagnostic.

Ÿ Coexisting mitral valve prolapse may provide a 
mechanical arrhythmic trigger even without CMR 
evidence of brosis, compounding risk in a Brugada 
substrate.

PATIENT PERSPECTIVE 
Patient was happy and relieved that he was diagnosed, but he 
felt a bit hesitant for the ICD placement due to lifestyle 
difculties and social discomfort. He later expressed how ICD 
gave condence to continue working. He also became more 
mindful of avoiding potential arrhythmia triggers, including 
certain over-the-counter medications and untreated fever. 

INFORMED CONSENT 
The patient provided written informed consent for the 
submission of this case report, including all de-identied 
c l i n i c a l  d e t a i l s ,  l a b o r a t o r y  i n v e s t i g a t i o n s , 
electrocardiograms, echocardiogram and other cardiac 
imaging. 
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LEGENDS
Figure 1. High-precordial ECG (V1-V2 at 2nd intercostal 
space) showing coved-type ST-segment elevation ≥2 mm with 
symmetric inverted T waves, diagnostic of type 1 Brugada 
pattern. 

Figure 2. Pre-ecainide test baseline EKG (taken at 10:30 hrs) 

Figure 3. Transthoracic echocardiogram showing isolated 
anterior mitral leaet prolapse with trivial mitral 
regurgitation. 

Figure 4. Flecainide provocation test (administered at 11:00 
hrs) showing accentuation of coved ST-segment elevation in 
V1-V2 within 30 minutes. 

Figure 5. 72-hour Holter monitor showing occasional 
premature ventricular complexes (PVCs) and premature atrial 
complexes (PACs) without sustained tachyarrhythmia. 

Figure 6. Cardiac MRI showing normal ventricular volume and 
contraction segments. 

Figure 7. Cardiac MRI late gadolinium enhancement 
sequence showing absence of LGE, ruling out myocardial 
scarring.

Table 1. Timeline of presentation and course of 
management. 

FIGURE 1: 

FIGURE 2:

FIGURE 3:

FIGURE 4:
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Timepoint 
(Relative to 
Presentation)

Clinical Event Diagnostic Findings 
/ Interventions

Approximately 2.5 
years prior to 
presentation

First onset of 
morning 
palpitations and 
intermittent chest 
pain.

Echocardiography: 
MVP on anterior 
leaet and mild 
mitral regurgitation 
(Image 3). Treatment 
with Metoprolol 25 
mg-per-day.

Approximately 17 
months prior to 
presentation

First syncopal 
attack in the 
morning after 
micturition.

3-Day Holter 
recording: PVCs and 
PACs (Image 5). 
Diagnosis: Vasovagal 
Syncope.

Current Admission 
(Day 0, 02:00)

Syncope in the 
restroom while 
urinating.

Hemodynamically 
stable, with head and 
shoulder contusions. 
Cardiac monitoring 
was started.

Current Admission 
(ED Eval)

Electrocardiogra
phy.

Precordial lead ECG 
(V1 and V2 in 2nd 
intercostal space) 
unmasks coved Type 
1 Brugada pattern 
(Image 1).

Day 4 of 
admission

Elective cardiac 
evaluation for 
structural 
pathology.

Cardiac MRI: Normal 
ventricular volume 
and normal 
contraction segments 
with no late 
gadolinium 
enhancement 
(Images 6 and 7).

Current Admission 
(Hospitalization)

Provocation 
testing and 
therapeutic 
intervention.

Flecainide 
provocation test in the 
cardiac intensive care 
unit conrms 
Brugada syndrome 
(Image 4). Metoprolol 
discontinued. Single-
chamber transvenous 
ICD implanted.

1, 3 Months 
Follow-up

Outpatient clinic 
visits.

Asymptomatic; No 
Arrhythmias

42 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



FIGURE 5: 

FIGURE 6: 

FIGURE 7: 
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