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Brugada syndrome is a known cause of dysrhythmias and sudden cardiac death. It is linked to mutations in myocardial sodium
channel leading to hyperexcitable cardiac myocytes. The use of this sedative has been linked to the development of inducible
Brugada via blockade of sodium currents in cardiac myocytes. Although propofol is usually avoided in patients with known
Brugada syndrome, some patients might have undiagnosed Brugada syndrome and thus are at risk for complications. We
present a case of propofol induced Brugada in a critically ill patient.

1. Introduction

Brugada syndrome (BrS) is an autosomal dominant genetic
disorder that is associated with malignant arrhythmias and
sudden cardiac death [1, 2]. The enhanced myocardial excit-
ability is largely attributed to mutations in the myocardial
sodium channel. Due to antagonization of sodium channels,
propofol’s use as an induction and sedation agent in patients
with BrS has traditionally been avoided. In fact, the Brugada-
Drugs.org Advisory Board recommends avoiding adminis-
tration of propofol in patients with Brugada syndrome [3].
However, recent case reports and case studies have described
the safe use of propofol without arrhythmic sequelae [4]. We
describe a case of unmasked type I Brugada pattern electro-
cardiogram (EKG) due to prolonged propofol infusion in a
critically ill patient.

2. Case Presentation

Patient is a 35-year-old man with no known past medical
history presented from an outside facility on account of with
epigastric abdominal pain, nausea, and vomiting of 3 days
duration. He was subsequently diagnosed with gallstone

pancreatitis for which he was taken to the operating room
for a laparoscopic cholecystectomy. Patient was induced
with propofol and intubated perioperatively but aspirated
during intubation. During the laparoscopy, the patient was
noted to have dilated small bowel loops, and the cholecystec-
tomy was terminated. The patient was extubated postopera-
tively. A follow-up computed tomography (CT) scan
demonstrated necrotizing pancreatitis, and the patient was
transferred to our facility.

After arrival at our facility, the patient was again induced
with propofol for cholecystectomy. The patient was noted to
have dense intra-abdominal adhesions necessitating the
need for an open cholecystectomy. The patient tolerated
the procedure well and was extubated. On postoperative
day (POD) 3, the patient developed acute respiratory failure
secondary to hypovolemic shock. He was reintubated and
again induced with propofol. Patient was later found to have
a pancreatic hematoma with no active bleeding and was
treated medically. Patient postoperative period was also
complicated by an extensive pulmonary embolus for which
he underwent pulmonary artery thrombectomy and inferior
vena cava filter placement after which he remained intubated
and sedated. On POD 11, patient developed abdominal
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distension with anuria and was taken back to the OR
where a decompressive exploratory laparotomy with evacu-
ation of an intra-abdominal hematoma was performed. On
POD 12, an EKG was obtained and demonstrated type I
Brugada pattern (Figure 1). After identification of type I
Brugada pattern, propofol was discontinued, and EKG

changes resolved within 10 hours (Figure 2). The patient
received a total of 12880mg of propofol (Table 1). The
patient had a prolonged hospital course that lasted a total
of 83 days and underwent other multiple interventions.
The remainder of hospitalization was not complicated by
any cardiac arrest or malignant arrhythmia.

Figure 1: Electrocardiogram on day 12 of admission showing characteristic type 1 coved shaped ST segment elevation in leads V1 and V2.

Figure 2: EKG 10 hours following cessation of propofol administration showing reversal of Brugada pattern.
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3. Discussion

Brugada syndrome (BrS) is an autosomal dominant chan-
nelopathy associated with malignant arrhythmias and sud-
den cardiac death [2]. It is known to have variable
penetrance with a strong male predominance [5]. BrS has
been linked to a myriad of etiologies, but it is widely associ-
ated with mutations in the genes encoding the cardiac
sodium channels. The genes implicated are the SCN5 and
SCN10A. Mutations in this channel lead to an unopposed
potassium current into the epicardium leading to its instabil-
ity. Various hypotheses have been used to explain the ECG
changes in BrS. These include (a) the repolarization hypoth-
esis, involving the presence of a voltage gradient due to
transmural or transregional dispersion of the action poten-
tial of different layers of the right ventricle at the beginning
of repolarization, as a consequence of a loss of Na current
combined with a dominant transient outward K current
(Ito) and (b) the depolarization hypothesis, involving right
ventricular conduction delay at the end of depolarization
combined probably with subtle structural right ventricular
anomalies [5].

BrS is characterized by distinct ST segment changes with
appearance of a right bundle branch pattern and ST segment
elevation in leads V1-V3 coupled with either sudden cardiac
arrest, sustained ventricular arrhythmia, atrial fibrillation,
nocturnal agonal respiration, or symptoms suggestive of
ventricular arrhythmias. [6]

Brugada pattern is the presentation of EKG findings
without clinical features. Like BrS, It is subclassified into
three types depending on phenotypic appearance on the
EKG (Table 2). Type I Brugada pattern is characterized by
coved ST-segments in V1 and V2, and type II Brugada pat-
tern is characterized by saddle-back ST segments where the
ST segment descends before rising again to an upright or
biphasic T wave, while type III is a combination of both
types 1 and 2 without satisfying the criteria for either type
1 or 2 [5–7]. Multiple factors have been identified to
precipitate BrS including fever, sodium channel blockers,
anesthetics, tricyclic antidepressants, and cocaine [8]. Drug-
induced Brugada syndrome from noncardiac drugs occurs

predominantly in adult males and is frequently due to drug
toxicity [9].

Propofol is a widely used sedative-hypnotic in surgeries
and in the management of critically ill patients. Since its
widespread implementation, propofol infusion syndrome
(PRIS) has been identified, which consists of metabolic aci-
dosis, rhabdomyolysis, hyperkalemia, and sudden cardiac
death. These sudden cardiac deaths have been attributed to
malignant arrhythmias. Propofol has been demonstrated to
have sodium channel blocking properties. Multiple case
reports have identified Brugada patterns in patients with
prolonged propofol infusion and/or induction [10]. It is cur-
rently recommended to avoid propofol in patients with BrS
to prevent inducing malignant arrhythmia [3]. Although
the exact mechanism in which propofol induces BrS is
unknown, the resolution of EKG findings in the patient fol-
lowing discontinuation of the medication points to a possi-
ble role of propofol in arrhythmogenesis.

Multiple case studies have, however, demonstrated a
Brugada type EKG change heralding ventricular arrhythmia
or sudden cardiac arrest. Junttila et al. demonstrated with
their case series that Brugada type EKG changes are at
higher risk for sudden cardiac arrest [11]. It has been dem-
onstrated that EKG changes associated with propofol-
related infusion syndrome is a sign of electrical instability
and can herald cardiac arrest [12].

There have been multiple other cases describing
propofol-induced Brugada pattern EKG changes, but these
were in the context of PRIS. Although this patient did not
have any other signs of PRIS, our patient demonstrated
Brugada-type EKG changes secondary to prolonged propo-
fol infusion. Cardiac arrest or sudden cardiac death were
avoided by discontinuation of propofol infusion.

3.1. Follow-Up. Patient was scheduled for outpatient follow-
up upon discharge for genetic testing and repeat EKG. How-
ever, patient was lost to follow-up.

4. Conclusions

Propofol has traditionally been avoided in patients with BrS.
Although recently, there have been multiple reports of
patients with Brugada syndrome that have safely tolerated
propofol infusion or induction without any arrhythmia. This

Table 1: Table showing total amount of propofol received by
patient during hospital course.

POD Propofol dose (mg)

1 180

2 20

3 1070

4 1430

5 1680

6 1440

7 1680

8 1680

9 1680

10 1480

11 540

Table 2: Patterns of ST abnormalities in leads V1-V3.

Feature Type 1 Type 2 Type 3

J wave
amplitude

≥2mm ≥2mm ≥2mm

T wave Negative
Positive or
biphasic

Negative,
positive, or
biphasic

ST-T
configuration

Coved Saddle-back
Coved or
saddle-back

Terminal
portion of
ST segment

Gradually
descending

Elevated
≥1mm

Gradually
descending or
elevated ≥1mm
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case demonstrates that sudden cardiac death, cardiac death,
or malignant arrhythmia can be avoided in propofol-
induced type I Brugada pattern with discontinuation and
avoidance of propofol.

Abbreviations

BrS: Brugada syndrome
EKG: Electrocardiogram
CT: Computerized tomography
POD: Postoperative day.

Disclosure

The abstract of this case was accepted and has been pre-
sented as a poster at ACC National Conference 2022.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] E. J. Akhigbe, E. Ezeh, B. Dao, K. U. Okoro, and P. I.
Okhumale, “The unmasking effect: propofol induced
Brugada pattern in a critically ill patient,” Journal of the
American College of Cardiology, vol. 79, no. 9, p. 2452,
2022.

[2] Y. Minoura, Y. Kobayashi, and C. Antzelevitch, “Drug-
induced Brugada syndrome,” Journal of Arrhythmia, vol. 29,
no. 2, pp. 88–95, 2013.

[3] P. G. Postema, C. Wolpert, A. S. Amin et al., “Drugs and Bru-
gada syndrome patients: review of the literature, recommenda-
tions, and an up-to-date website,” Heart Rhythm, vol. 6, no. 9,
pp. 1335–1341, 2009.

[4] P. Flamee, C. De Asmundis, J. T. Bhutia et al., “Safe single-dose
administration of propofol in patients with established Bru-
gada syndrome: a retrospective database analysis,” Pacing
and Clinical Electrophysiology, vol. 36, no. 12, pp. 1516–1521,
2013.

[5] A. B. de Luna, J. Brugada, A. Baranchuk et al., “Current elec-
trocardiographic criteria for diagnosis of Brugada pattern: a
consensus report,” Journal of Electrocardiology, vol. 45, no. 5,
pp. 433–442, 2012.

[6] A. A. M.Wilde, C. Antzelevitch, M. Borggrefe et al., “Proposed
diagnostic criteria for the Brugada syndrome,” Auropean
Heart Journal, vol. 23, no. 21, pp. 1648–1654, 2002.

[7] A. De Gasperi, G. Spagnolin, M. Ornaghi, L. Petrò, and
G. Biancofiore, “Preoperative cardiac assessment in liver trans-
plant candidates,” Best Practice & Research Clinical Anaesthe-
siology, vol. 34, no. 1, pp. 51–68, 2020.

[8] Y. G. Yap, E. R. Behr, and J. A. Camm, “Drug-induced Brugada
syndrome,” Europace, vol. 11, no. 8, pp. 989–994, 2009.

[9] M. Konigstein, R. Rosso, G. Topaz et al., “Drug-induced Bru-
gada syndrome: clinical characteristics and risk factors,” Heart
Rhythm, vol. 13, no. 5, pp. 1083–1087, 2016.

[10] A. R. P. Riera, A. H. Uchida, E. Schapachnik, S. Dubner,
C. Ferreira Filho, and C. Ferreira, “Propofol infusion syn-
drome and Brugada syndrome electrocardiographic pheno-
copy,” Cardiology Journal, vol. 17, no. 2, pp. 130–135,
2010.

[11] M. J. Junttila, M. Gonzalez, E. Lizotte et al., “Induced Brugada-
type electrocardiogram, a sign for imminent malignant
arrhythmias,” Circulation, vol. 117, no. 14, pp. 1890–1893,
2008.

[12] K. Vernooy, T. Delhaas, O. L. Cremer et al., “Electrocardio-
graphic changes predicting sudden death in propofol-related
infusion syndrome,” Heart Rhythm, vol. 3, no. 2, pp. 131–
137, 2006.

4 Case Reports in Cardiology


	The Unmasking Effect: Propofol-Induced Brugada Pattern in a Critically Ill Patient
	1. Introduction
	2. Case Presentation
	3. Discussion
	3.1. Follow-Up

	4. Conclusions
	Abbreviations
	Disclosure
	Conflicts of Interest

