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A case with temporal spikes on electroencephalography
induced by over 80 sessions of electroconvulsive therapy
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Abstract

Background: Electroconvulsive therapy (ECT) is widely recognized as one of the most

effective treatments for various psychiatric disorders and is generally considered safe.

However, a few reports have mentioned that multiple ECT sessions could induce

electroencephalography (EEG) abnormalities and epileptic seizures, a serious side effect

of ECT. We experienced a case with EEG abnormalities after multiple ECT sessions and

aimed to share our insights on conducting ECT safely.

Case Presentation: We present the case of a 73‐year‐old female diagnosed with major

depressive disorder. She underwent regular ECT sessions to alleviate her psychiatric

symptoms. However, after more than 80 sessions, previously undetected EEG

abnormalities were observed. Since the patient did not have clinical seizures, we were

able to continue ECT at longer intervals without the use of antiepileptic drugs.

Conclusion: Our case suggests the importance of routine EEG testing in patients

undergoing prolonged ECT. While careful monitoring is necessary, continuing ECT

without antiepileptic medication in patients with EEG abnormalities could be

permissible.
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BACKGROUND

Electroconvulsive therapy (ECT) is considered one of the most

effective treatments for various psychiatric disorders, including

treatment‐resistant depression, bipolar disorder, mania, and catato-

nia.1 Although concerns about side effects such as cognitive

impairment and cardiovascular problems have been raised, ECT is

generally considered to be safe.2 While its therapeutic mechanisms

are still under discussion, one of them is the anticonvulsant

hypothesis.3 This hypothesis derived from the observation that there

is an increase in seizure threshold and a decrease in seizure duration

in patients who have undergone multiple sessions of ECT. Contrary

to this, a few cases that developed temporal lobe epilepsy during ECT

have been reported. Some reports have demonstrated that the

prevalence of spontaneous seizures after ECT ranged from approxi-

mately 1% to 2%, although a large 5‐year‐long study of psychiatric

patients who received ECT showed no such cases.4 In this article, we

report a case with electroencephalography (EEG) abnormalities while

undergoing over 80 sessions of ECT, contributing to the considers-

tion of measures to perform ECT safely.
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CASE PRESENTATION

This 73‐year‐old female was diagnosed with major depressive disorder in

her 30s, and she had received outpatient treatment for over 30 years.

However, at the age of 66, she had suicidal thoughts and refused to eat

anything. Simultaneously, she had delusional thoughts such as “I'm

already dead” and “My whole body is gone,” which were considered

Cotard's syndrome.5 Since pharmacotherapy did not lead to an

improvement in both mood and psychotic symptoms, she was referred

to our hospital for intensive treatment, including ECT.

She received 10 sessions of ECT and her psychiatric symptoms

improved remarkably. However, her symptoms deteriorated rapidly in

2 months. Thus, she had 10 more ECT sessions and her symptoms

improved markedly again. After that she had 17 maintenance ECT

sessions every 1–2 months for about a year and half to prevent her

symptoms worsening. While performing maintenance ECT, we switched

primary antipsychotic medication for the patient from perospirone to

olanzapine. When she was 68 years old, her symptoms stabilized and she

temporarily ended maintenance ECT, but her depressive symptoms

worsened and she required hospitalization in 3 years later. She needed to

have more 10 sessions of ECT and continued regular maintenance ECT

for 11 sessions. When she was 72 years old, she underwent two sets of

10 ECT sessions and three maintenance ECT sessions.

The patient occasionally underwent routine EEG testing, but no

abnormalities were observed. However, when she was 72 years old,

her EEG showed sporadic spike‐wave discharges on frontotemporal

electrodes (F7･F8) (Figures 1 and 2). At that time, she had received

81 sessions of ECT. The maximum frequency was twice a week. She

had no personal or family history of epilepsy, and both head

computed tomography and blood tests showed no abnormalities.

Her medication had not been changed since before the abnormal

EEG activities appeared. She was taking asenapine, brexpiprazole,

lemborexant, ramelteon, and vortioxetine.

Considering the course of the treatment so far, we concluded that

maintaining a remission state through pharmacotherapy was challeng-

ing, therefore we decided to continue ECT at longer intervals with

careful EEG monitoring and not to use antiepileptic drugs because it

was confirmed that she did not have any clinical seizures after a

detailed interview by a certified epilepsy specialist (M.H.). She

subsequently underwent eight ECT sessions, but no clinical seizures

were observed and spike‐wave discharges in the EEG decreased.

DISCUSSION AND CONCLUSION

We report a case with temporal spike‐wave EEG discharges after

more than 80 sessions of ECT.

We found only 10 case reports about patients who were suspected

of epileptic seizures during the period of undergoing ECT treatment and

had confirmed spike waves in the temporal region in EEGs.6–8 In these

cases, a minimum of 36 and a maximum of over 1100 sessions had been

administered.7

One possible underlying mechanism of epileptic seizures or

abnormalities in EEGs after multiple sessions of ECT is electrical

kindling. The kindling effect was observed in animal experiments by

Goddard and colleagues in 1969.9 They demonstrated that by

F IGURE 1 Routine electroencephalography after 81 sessions of electroconvulsive therapy, monopolar derivation. Generalized positive
spikes are observed in the monopolar derivation. The red arrow indicates the location of the spike.
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F IGURE 2 Routine electroencephalography after 81 sessions of electroconvulsive therapy, bipolar derivation. Phase reversals over the right
or left frontotemporal region (F7･F8) are observed in the bipolar derivation. The red arrow indicates the location of the spike.

TABLE 1 Cases with epileptic seizures induced by ECT.

Author
Number of
cases

Number of ECT sessions until
EEG abnormalities appeared Clinical symptoms ECT

Antiepileptic
drugs

Rasmussen and Lunde
(2007)8

4 Case 1: 124 times Brief spells of unresponsiveness Discontinue Use

Case 2: 39 times Staring spells Discontinue Use

Case 3: 69 times Spells of shaking Continue Use

Case 4: 86 times Spells of unresponsiveness Continue Use

Bryson et al. (2016)6 5 Case 1: 106 times Intermittent blank spells Discontinue Use

Case 2: 331 times Deterioration in cognition Discontinue Disuse

Case 3: 36 times Motor and speech arrest Discontinue Use

Case 4: 52 times Confusion and psychomotor

slowing

Discontinue Disuse

Case 5: 348 times Deterioration in cognition Discontinue Use

Schotte et al. (2019)7 1 Over 1100 times Focal to bilateral tonic‐clonic
seizure

Continue Use

Our case 1 81 times None Continue Disuse

Abbreviations: ECT, electroconvulsive therapy; EEG, electroencephalography.

repeating electrical stimulations, the response to these stimulations

progressed from little effect at first to localized discharges in EEGs,

eventually evolving into convulsions. The effect was obtained by

stimulating regions associated with the limbic system, which was not

achieved by stimulations of other areas.

There are some similarities in the processes through which

electrical kindling and ECT induce seizures. First, anatomical

changes correlate with the number of treatment sessions and

particularly in large‐scale data, consistent increases in the volume of

the medial temporal lobe structures such as the hippocampus and

amygdala have been demonstrated.1 This correlates with the fact

that the kindling phenomenon needs stimulation of the limbic

system. Second, all reported cases so far exhibited abnormalities not

in the early stages of treatment but after multiple sessions. This is

analogous to the kindling phenomenon, which requires repetitive

stimulations.
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While this mechanism has been discussed thus far, the interpretation

of this phenomenon requires careful consideration. Due to the limited

number of reported cases, it remains uncertain whether there is a causal

relationship between ECT and epileptic seizures. In addition, the kindling

phenomenon was observed only in animal experiments. Furthermore, in

ECT sessions, strong electrical stimulations are applied from the beginning

to induce generalized tonic‐clonic seizures in EEGs, although the kindling

phenomenon adopts weaker ones.

Considering our case, the number of ECT sessions and the EEG

abnormality detected are consistent with previous reported cases. In

past cases, patients were suspected of having epileptic seizures and

then underwent further examination, revealing abnormalities in EEGs.

In past reports of 10 cases,6–8 ECT was discontinued in seven cases

and continued in three cases with the use of antiepileptic drugs which

could lower the susceptibility to seizures during ECT sessions

(Table 1). On the other hand, although EEG abnormalities were

induced in our patient, she did not exhibit clinical epileptic seizures,

therefore antiepileptic drugs were not administered. Considering the

difficulty in achieving therapeutic efficacy with treatments other than

ECT and the severity of psychiatric symptoms, we decided to

continue ECT sessions with careful EEG monitoring. This approach

represents a different course from that in previous reports in that we

continued ECT without using antiepileptic drugs. Although several

ECT sessions with longer intervals were performed on this patient

after EEG abnormalities were detected, the patient did not have

clinical epileptic seizures. The absence of clinical consensus on how

to modify the treatment plan when EEG abnormalities are detected

during the ECT course presents an unresolved challenge that

demands future consideration.

In conclusion, our case suggests the importance of regular EEG

assessments for patients undergoing prolonged ECT because if EEG

monitoring had not been performed, temporal lobe epilepsy seizures

might have occurred, potentially leading to accidents or other disadvan-

tages for the patient. While careful monitoring is necessary, continuing

ECT without antiepileptic medication in patients with EEG abnormalities

could be permitted.
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