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Intraoperative visualisation of 3 Hz 
spike–wave epileptic discharges in 
the electroencephalographic signal 
of bispectral index monitor in a 
patient with absence seizures

Dear Editor,

Bispectral Index (BIS®) is a validated processed 
electroencephalographic (EEG) tool to monitor the 
anaesthetic depth.[1] We present a novel finding in 
which 3 Hz spike–waves were clearly detected in the 
EEG signal of BIS® in a patient with absence seizures 
under general anaesthesia.

A 12-year-old boy with refractory epilepsy underwent 
left vagal nerve stimulator placement. Preoperative 
raw EEG revealed activation of bilateral frontotemporal 
3 Hz spike–wave discharges characteristic of absence 
seizures [Figure 1a]. BIS® Quatro Sensor (Medtronic, 
Dublin, Ireland) was placed over the left frontal area 
and was linked to the Philips BIS® module. EEG of 
the BIS® monitor was set at 200 mv and 50 mm/sec 
speed. Anaesthesia was induced with intravenous (IV) 
fentanyl 2 mg/kg and propofol 2 mg/kg, and the 
trachea was intubated after IV administration of cis-
atracurium (0.2 mg/kg). The BIS® value dropped to 
40 immediately after induction, and a slow frequency 
pattern was observed, which is characteristic of 
general anaesthesia [Figure 1b]. Air and nitrous 
oxide (N2O) mixture with sevoflurane minimal 
alveolar concentration of 1 was used to maintain a BIS® 
value of 40–50, and IV cis-atracurium was infused at 
2 mg/kg/min. Approximately 30 min after the surgical 
incision, the EEG signal from BIS® showed sudden 
spike–wave bursts at regular intervals with suppression 
of background EEG activity, which was associated 
with an abrupt increase in the BIS® number to 72 
[Figure 1c, arrows]. The cautery and other electrical 
interferences due to vagal nerve stimulator placement 
were ruled out, and the BIS® sensor impedance check 
was satisfactory. The frontal electromyography (EMG) 
artefact was ignored because the patient had been 
adequately paralysed with a train-of-four count of 1–2. 
An IV propofol bolus (1 mg/kg) resulted in complete 
suppression of the BIS® EEG signal and a decrease 
in BIS® value, as well as disappearance of the spike–
wave discharges [Figure 1d]. The epileptic activity 

reappeared intermittently on the BIS® monitor’s EEG 
signal with suppression of background EEG activity 
and was terminated with repeated IV propofol boluses. 
There were no spike–wave discharges in the EEG 
signal of BIS® after termination of sevoflurane at the 
end of surgery.

The fluctuation of the BIS® number has previously 
been used to detect intraoperative seizures.[2] 
Absence seizures are characterised by bisynchronous, 
symmetrical spike–wave discharges at 3 Hz frequency 
and have not been reported intraoperatively.[3] In 
absence seizures, the thalamocortical network and 
the frontal lobes are involved in the generation of 
spike–wave discharges.[4] These can be easily detected 
in the EEG tracing of the BIS® monitor as they occur 
rhythmically with suppression of background EEG 
activity. Also, the BIS® algorithm considers both EEG 
and electromyography (EMG) components during 
its calculation. In a non-paralysed/inadequately 
paralysed patient under anaesthesia, generalised 
seizure or seizure propagation during the absence of 
seizures causes facial muscle contraction, and the BIS® 
value rises due to an increase in the EMG component 
rather than the EEG component. In contrast, increased 
BIS® value during a seizure in a paralysed patient 
under anaesthesia is caused by abnormal EEG 
activity. Propofol boluses terminated the absence of 
seizures effectively, and sevoflurane anaesthesia was 
continued. Although sevoflurane can lower the seizure 
threshold, the addition of N2O reduces the likelihood 
of sevoflurane-induced epileptiform discharges, which 
was the rationale in our case.[5]

We emphasise that absence seizures can present 
with increased BIS® values during anaesthesia 
with adequate muscle relaxation. Also, vagal nerve 
stimulation did not cause any significant persistent 
artefactual change in the BIS number in our case. 
As the frontal lobe is frequently involved in absence 
seizures compared to other seizure types and as the 
3 Hz spike–wave discharges are rhythmic, BIS® EEG 
signal can be used to detect them intraoperatively.
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Figure 1: (a) Preoperative raw EEG (frontotemporal montages) showing 3 Hz spike–wave discharges characteristic of absence seizures. (b) BIS® 
EEG signal following intravenous anaesthesia induction showing slow waves without epileptic discharges. (c) Intraoperative BIS® EEG signal 
showing clear epileptic spike–wave bursts at regular intervals (arrows). (d) Complete suppression of BIS® EEG signal with ongoing disappearance 
of spike–wave bursts following intravenous propofol bolus. BIS = bispectral index, EEG = electroencephalogram
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