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1. Abstract 

1.1. Aim: Brugada syndrome is a canalopathy causing rhythmic 

sudden death. The use of many drugs such as anesthetics but also 

many analgesics are contraindicated or not recommended in this 

pathology. The literature shows a low-level evidence while clinical 

experience may bring additional knowledge. 

1.2. Methods: we conducted a retrospective cohort of 6 patients 

planned for elective surgery under general anesthesia with the aim 

to evaluate the EKG pattern of people with Brugada syndrome ac- 

cording to the hypnotic agent used. A continuous monitoring of 

heart rate and ST segment in the right precordial lead from induc- 

tion to discharge of the room was retrospectively analyzed with 

concomitant drugs. 

1.3. Results: this study did not show any conductive or rhythmic 

event after the use of propofol in daily practice whether in bolus 

or continuous administration. No related-effect by analgesic was 

documented. 

1.4. Conclusion: under continuous monitoring, propofol admin- 

istration remains possible in case of Brugada syndrome. Other 

agents used in daily practice, such as opioïds, seem safe for these 

patients as it does not show any conductive or rhythmic event. 

2. Introduction 

Brugada syndrome, or "Sudden Unexpected Nocturnal Death 

Syndrome" (SUNDS), is a canalopathy causing rhythmic sudden 

death by early inactivation of myocardial sodium channels [1, 2, 

3, 4]. Described for the first time by Josep and Pedro Brugada in 

1992 [5], the diagnosis of Brugada syndrome is mainly based on 

electrocardiogram (EKG) with two presentations: type I and II. 

Patients with type I Brugada syndrome (typical elevation of ST in 

the precordial derivations) are more likely to have rhythmic com- 

plications than the others [2, 6, 7]. All of these patients have no 

myocardial structural abnormalities [2]. The overall prevalence of 

this disease occurring at any age is 0.05% and is responsible for 

4% of all sudden deaths and to 20% of sudden deaths in patients 

with structurally normal hearts [8]. Furthermore, this pathology is 

an important cause of sudden deaths in young subjects [9]. 

The use of many molecules such as anesthetics including propo- 

fol in the first place, but also many analgesics such as tramadol, 

fentanyl and sufentanil are contraindicated or at least not recom- 

mended in this pathology and this emphasizes the anesthesia chal- 

lenge for such patients [10, 11]. Nevertheless, the rational for these 

recommendations is based either on in vitro studies [12, 13, 14, 

15, 16, 17] or in case reports and small series with a low-level of 

evidence [18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 

33, 34, 35, 36]. 

The literature highlights that in patients with Brugada syndrome, 
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the occurrence of typical EKG changes must catch physicians' at- 

tention. The most specific change is a significant ST-elevation in 

right precordial leads. It is a predictive but reversible factor for 

ventricular rhythm disorders [1, 4, 8]. As a result, a continuous 

EKG monitoring helps to an early detection of abnormalities and 

the immediate suspension of triggering factors usually normalizes 

EKG with a risk regression for serious rhythm disorders and sud- 

den death [37, 38, 39]. It is therefore reasonable to consider that 

the absence of significant ST elevation in right precordial leads 

during anesthesia in subjects with Brugada syndrome is a serious 

argument of safety of anesthetics, with a limited risk of severe ven- 

tricular rhythm disorders. 

This cohort aims to evaluate the EKG pattern of patients with 

Brugada syndrome according to the main hypnotic used (propofol 

bolus followed by sevoflurane versus maintenance of anesthesia). 

3. Methods 

In 2016, the anesthesia department of Foch Hospital (tertiary hos- 

pital) created a database collecting complex medical cases. This 

database has been registered within the french authority (CNIL n°. 

2034822) and we extracted from this database patients carrying a 

Brugada syndrome by specific keywords (Brugada and SUNDS). 

Among these patients, demographic data were retrospectively 

collected. In addition, we were able to retrieve medical records 

about anesthetic management and monitoring in the operating the- 

ater and in the post-anesthesia care unit (PACU) (Centricity High 

Acuity Anesthesia, General Electric, Buc, France). It resulted in 

a minute-by-minute hemodynamic (arterial blood pressure, heart 

rate, SpO2) and ST-segment measuring (Monitor B850, General 

Electric, Buc, France). A ST-segment significant change was de- 

fined as an elevation of more than two millimeters (0.2mV) in 

the right precordial leads [2]. Moreover, any rhythm disturbance 

during the recording period could be detected through any parox- 

ysmal changes of heart rate. The occurrence of a paroxysmal heart 

rhythm disorder was defined as the increase in heart rate to more 

than 100 beats per minute in the absence of chronic impregna- 

tion by an anti-arrhythmic or chronotropic-negative effects drugs 

[40]. This continuous monitoring was used to put in perspective 

the variations of the ST segment in the right precordial leads and/ 

or rhythm disorder according to the agents used during anesthesia: 

propofol and other drugs. 

The primary endpoint was defined as the absence of significant 

elevation of the ST segment in the right precordial leads during 

patients' with Brugada syndrome anesthesia, from induction to the 

discharge from PACU. A specific follow-up during the length of 

stay was performed with the patients' medical file. 

Patient's demographic data were presented as median and inter- 

quartile range for quantitative data, or absolute value, percentage 

for qualitative ones. The primary endpoint review was obtained 

by performing a non-parametric regression by smoothing the V1 

segment elevation values recorded each minute (R software). The 

occurrence of rhythm disorders consideration was carried out on 

the Excel software after reporting the heart rate reading every min- 

ute and converted into graphs in curves for each patient. 

4. Results 

Six patients were retrospectively included between 2016 and 2019 

as described on (Table 1). 

Table 1: Demographic characteristics of patients with Brugada Syndrome 
 

Population (n=6) 
Demographic data : 
Age (years) 65 [63;71,5] 
Male (%) 4 (67) 
Female (%) 2 (23) 
ASA Score : 
ASA 2 (%) 2(33) 
ASA 3 (%) 4(67) 

Type of syndrome : 
Brugada syndrome type I (%) 4(67) 
Brugada syndrome type II (%) 2(33) 
Annual incidence+ : 
2016 (%) 1(17) 
2017 (%) 2(33) 
2018 (%) 0(0) 
2019 (%) 3(50) 
Global incidence 6(100) 
Genetic mutation identified* (%) 1 (17) 
Treatment of Brugada syndrome (%) 0 (0) 
High blood pressure (%) 2 (33) 
Anesthesia procedures : 
Induction :  

Propofol (%) 3(50) 
Etomidate or Thiopental (%) 3(50 ) 
Maintenance : 
Propofol (%) 3(50) 
Sevoflurane (%) 3(50) 
Airway management : 
Intubation (%) 3 (50) 
Laryngeal mask (%) 3(50) 
Duration of general anesthesia (minutes) 88.5 [78.5;151] 

ASA: American Society of Anesthesiology 

+ Annual incidence, all interventions included outside maternity 

* SCN5A mutation 

Qualitative variables are presented as numbers or percentages. Quantita- 

tive variables are presented as median [Q1-Q3]. 

The EKG pattern continuous monitoring showed no significant 

elevation of the ST segment in V1 derivation from the induction 

to the end of the anesthesia, regardless of the drugs used, in all 

patients included [Figure 1]. Particularly, no significant change in 

the ST segment was observed in patients who received propofol 

at induction with similar doses than usually (2 to 3 mg.kg-1) [41]. 

There, were also no ST segment elevation in patients with main- 

tenance of general anesthesia by a continuous administration of 

propofol (TCI administration). The remaining patients received 

either etomidate or thiopental at induction, with no elevation of 

the right precordial ST segment. In this case, maintenance of the 

anesthesia was performed either by sevoflurane or propofol with 

no modification in the ST segment. 

Regarding the secondary endpoints, three patients received neu- 
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romuscular blocking agents: one with atracurium and then antag- 

onized with neostigmine, two with rocuronium, one of which was 

antagonized with sugammadex. These patients did not show any 

significant ST segment variation in V1 lead over time. Many other 

agents suspected to cause rhythmic or hemodynamic disorders in 

patients with Brugada syndrome were administrated without any 

complication. Tramadol was used in two of our patients at a dosage 

of 100mg. Two patients received analgesia with remifentanil and 

four with sufentanil. At last, one patient in our cohort received 

three 9 mg boluses of ephedrine and one 50 µg bolus of neosyn- 

ephrine with no detectable event [10]. And more importantly, no 

paroxysmal tachycardia was observed during anesthesia [Figure 

2]. The postoperative follow-up of these patients show no cardiac 

complication: no episode of palpitations or syncope during LOS 

occurred. No serious rhythm disorder has been reported after gen- 

eral anesthesia. 

 

 
Figure 1: Individual curves obtained by performing a non-parametric regression by smoothing the 

V1 segment variation values recorded each minute during anesthesia (R software) 

ECG: electrocardiographic; mm: millimeter 

 

Figure 2: Individual heart rate per minute monitored during anesthesia 
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5. Discussion 

Since 1992 with the original description of Brugada syndrome, 

many drugs have been incriminated as triggers of rhythm disor- 

ders with a high risk of sudden death. Among these drugs, many 

are used in the anesthesia field in daily practice and substitution 

by another drugs may be really challenging in most situations. In 

a formal description, Brugada syndrome is a rare disease and the 

literature is mostly made up of case reports. The resulting recom- 

mendations are therefore of low rank, with low levels of evidence, 

and do not allow a clear determination of safety for the use of these 

medications in patients with Brugada syndrome. Consequently, 

practices are very heterogeneous and subject of matter. 

A recent controlled and randomized trial involving eighty patients 

conducted in 2019 by Flamée and al. [42] led to significant ad- 

vances in knowledge. It was established that propofol induction 

compared with etomidate did not affect the QRS complexes and 

ST segments on the EKG performed at different stages of the sur- 

gical course: before induction, short recording of three minutes 

after induction once patients became unresponsiveness. In all the 

cases, maintenance of the anesthesia was performed by sevoflurane 

without monitoring the depth of anesthesia. Our study is therefore 

of particular importance because for the first time, a continuous 

monitoring of the ST segment and of the heart rate during anes- 

thesia procedure is carried out in patients with Brugada syndrome, 

including in patients receiving propofol maintenance. 

The interest of a continuous electrocardiographic monitoring, in 

addition to looking for a possible delayed effect of propofol on 

the myocardial sodium channels, is to be able to collect a possible 

ST elevation in right precordial leads or rhythm disorder with the 

injection of another drug suspected for decompensating Brugada 

syndrome such as analgesics, neuromuscular blocking agents or 

agents having a hemodynamic effect primarily. However, there is 

no ST segment elevation in V1 leads or paroxysmal rhythm dis- 

orders in this cohort. These results are compatible and comple- 

mentary with the conclusions of recent studies, including the one 

of Flamée and al. [18, 42]. Furthermore, the use of propofol and 

remifentanil in TCI-anesthesia is rarely described in the literature 

focusing on patients with Brugada syndrome. The use of this tech- 

nique, correlated with the use of the scope and a bispectral index 

monitor allows to optimize sedatives and analgesics use by reach- 

ing the minimum effective dose, particularly justified with these 

patients. Finally, heart rate monitoring is used to diagnose the oc- 

currence of rhythm disorders that might have occurred without any 

ST segment elevation, which did not occur in this cohort. 

The second major point is the absence of delayed event after sur- 

gery which is partially related to the suppression of any significant 

trigger like anesthetics. 

Some limitations can still be highlighted. First, the number of pa- 

tients, although consistent for a rare disease, remains low with the 

inclusion of only six patients over four years in a retrospective 

cohort. Second, there may be an interest in keeping them under 

monitoring over a long time to identify hemodynamic or cardiac 

events occurring later, particularly in patients with kidney or liv- 

er dysfunction that modifies pharmacokinetics. At last, this cohort 

is heterogeneous as the type of surgery and the type of anesthe- 

sia. But this is a representation of the real life with a remarkable 

accommodation to the recommendation in this specific identified 

situation. 

In conclusion, this study analyzing specifically and continuously 

the ST segment variations in a right precordial lead during anesthe- 

sia does not show any conductive or rhythmic event after the use of 

anesthetic drugs in daily practice whether in bolus or continuous 

administration. Its interpretation remains difficult due to a small 

cohort and the variety of anesthesia procedures studied. It would 

be useful to create an international registry for the follow-up of 

patients with Brugada syndrome, allowing the often mentioned 

precautions to be updated while obtaining more solid and reliable 

knowledge. This approach would provide the opportunity to for- 

mulate recommendations with a high level of evidence to homog- 

enize practices and increase the safety of care for these patients. 
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