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Abstract

Objective: The present study aims to report the use, clinical characteristics of patients who received Electroconvul-
sive Therapy (ECT) who were hospitalized in the department of psychiatry to optimize treatment, resulting in the 
indication to use ECT. 
Methods: We retrospectively analyzed files from 2011 to 2019, all treated with ECT with diagnosis of Epilepsy and 
psychiatric comorbidity that merits electroconvulsive therapy and were hospitalized in the neuropsychiatry area from 
January 2011 to December 2019. 
Results: We included 33 patients. The most frequent admission diagnoses were major depressive disorder (MDD) 
42.4% and psychosis 30.0%; the most frequent psychiatric disorders were: psychosis 66.7%, depression 54.5%, delu-
sions 51.5%, hallucinations 51.5%, aggression 48.5%, suicidal behavior or ideation 33.3% and anxiety 24.2%. 
Conclusions: We consider that ECT treatment could be recommended in patients with epilepsy and neuropsychiatric 
symptoms, since all patients benefited in the resolution of affective and psychotic symptoms and there was also an 
increase in the MMSE score.
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Introduction
Epilepsy affects 50 million people worldwide; epidemiologic 
studies have shown that 1 in 3 people with epilepsy have a life-
time diagnosis of any psychiatric disorder, and 1 in 4 patients 
have a current psychiatric problem [1].

In addition to the independent association between epilepsy 
and neuropsychiatric disorders, many ASMs cause psychiatric 
adverse effects, including depression, anxiety, irritability, and 
more rarely suicidality, aggressive behavior, and psychosis. 

In large open-label studies, 15% to 20% of all PWE taking 
ASMs experience psychiatric side effects and 7% to 14% find 
these adverse effects intolerable [3,4].

Neuropsychiatric disorders should be treated in the same way 
as epilepsy, with specific treatments, mainly so we choose psy-
chotropic drugs that do not lower the seizure threshold, like-
wise once detected alterations in cognitive function we will 
try to use Antiepileptic drugs (AEDs) that do not decrease the 
functioning of attention, memory and speed of cognitive pro-
cesses.

Initiated treatment with psychotropic drugs at the appropriate 
doses for the appropriate time, a group of approximately 30% 
of patients who initiated the drugs will not respond adequately 
and will go on to severe mental disorder.

Electroconvulsive therapy (ECT) is effective in treating re-
fractory mood disorders (including major depressive disorder, 
bipolar depression, and mania), and refractory psychosis (in-
cluding schizophrenia, schizoaffective disorder, and organic 
psychosis); also, has been used in case series as a treatment for 
psychiatric disorders in patients with epilepsy.

According to studies, ECT has shown an anticonvulsant effect, 
based on the observation of the need for increased doses of 
electrical stimulus throughout each session of ECT [1,2], re-
gardless of the mental disorder that is undergoing treatment, 
in reports of its use in epilepsy this has not been the excep-
tion, there are also reports aimed at using ECT as an adjunct to 
FAES in refractory epilepsy and status epilepticus [3-5].

During the ictal phase of the seizure induced by ECT there is 
an increase in blood pressure as a result of which the blood-
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brain barrier permeability may be facilitated, during this pro-
cess certain neurochemicals increase in the circulation to the 
brain parenchyma bringing specific changes such as increase 
in brain-derived neurotrophic factor, angiogenesis and neu-
rogenesis [6]. ECT causes neuroplastic changes in synapses 
(synaptogenesis), neurons (neurogenesis), dendrites (dendro-
genesis), vascular (angiogenesis) as well as glial cells (gliogen-
esis) appearing as soon as after a single stimulus [7], positron 
emission tomography studies have observed increased meta-
bolic rate producing a state of hypermetabolism [8]. Electro-
encephalographic (EEG) events have also been studied as a 
measure of brain changes and post ictal bioelectrical suppres-
sion associated with clinical response to ECT; the degree of 
post ictal suppression, or decrease in EEG amplitude, as well 
as the development of slow wave (delta) frequencies over the 
prefrontal cortex during and after the course of ECT, both sug-
gest reductions in neuronal activity that have been associated 
with clinical improvement independent of specific technical 
aspects of treatment, including electrode placement and stimu-
lus intensity [9,10].

The present study aims to report the use, clinical characteristics 
of patients who received ECT in a national neurological refer-
ral center in Mexico who have the diagnosis of epilepsy with 
psychiatric comorbidities who were hospitalized in the neuro-
psychiatric unit to optimize treatment, resulting in the indica-
tion to use ECT. 

Materials and Methods
We carry out a Descriptive, Retrospective, case series study 
which files were analyzed from 2011 to 2019, all treated with 
ECT in the Department of psychiatry  of the  Instituto Nacional 
de Neurología y Neurocirugía "Manuel Velasco Suarez" Méxi-
co  (INNN) This hospital has a specialized area in neuropsy-
chiatric cases, for this study patients were selected according to 
the following inclusion criteria; Age: 18 to 65 years, Diagnosis 
of Epilepsy, who is a patient of INNN, Psychiatric comorbidity 
that merits electroconvulsive therapy (according to diagnostic 
criteria of DSM IV and 5) and who were hospitalized in the 
neuropsychiatry area from January 2011 to December 2019, 
the exclusion criteria were; Patients in which there is doubt 
of the diagnosis of epilepsy and patients in which all the in-
formation in the clinical record is not found. All patients were 
treated with the Thymatron System IV ECT machine from So-
matics, Inc.©. All patients received ECT using the anesthetic 
procedure with thiopental and succinylcholine provided by a 
neuroanesthesiologist. At the time of initiation of ECT, patients 
had signed informed consent to receive the treatment. The data 
collected in the file are the following: age, sex, marital sta-
tus, DEIH, year and month in which the patient was hospi-
talized, admission diagnosis and discharge diagnosis, type of 
epilepsy, age of onset of epilepsy, laterality of the epileptic fo-
cus, type of seizure (focal or generalized), seizure frequency, 
associated psychiatric comorbidity, treatment (antiepileptic, 
antipsychotic, antidepressant, anxiolytic), number of ECT ses-
sions received, percentage of stimulation, CGI at the beginning 
of hospitalization and at the end, the duration of the sessions 
were monitored according to the electroencephalographic and 
electromyographic recordings. In the present study the main 
outcome measure consisted of the patients' subjective change 
in clinical symptoms throughout the ECT treatment (psychosis, 
depression, suicidal ideation, CGI at onset and termination), 
the approval of the study was obtained through the ethics com-
mittee of the INNN.

Summary measures of clinical characteristics and indications 
for ECT use were calculated for sessions 1, 4, 6 and 9. Percent-
ages on the CGI scale at baseline and at the end of ECT were 
described, scores were compared using Wilcoxon sign test for 
difference of medians. From 2011 to 2019, the registry of 33 
patients with epilepsy undergoing ECT for the adjuvant treat-
ment of neuropsychiatric symptomatology was performed at 
the INNN (Figure 1, 2).

Figure 1: Relationship to the dose of the stimulus and dura-
tion of the EEG, EMG recording in sessions 1, 4, 6 and 9.

Figure 2

Results
We included 33 patients, 60.6% were women, with a mean age 
of 33.7±11.1 years, ranging from 18 to 52 years; 81.8% were 
single, 12.1% separated and 6.1% were living in a common-
law relationship. 

The most frequent admission diagnoses were Major Depres-
sive Disorder (MDD) 42.4% and psychosis 30.0%; the most 
frequent psychiatric disorders were: psychosis 66.7%, depres-
sion 54.5%, delusions 51.5%, hallucinations 51.5%, aggres-
sion 48.5%, suicidal behavior or ideation 33.3% and anxiety 
24.2%.

The most common reasons for admission were consequences 
of MDD 39.4%, psychosis 33.3% and aggressiveness and im-
pulsivity 18.2%. Regarding epileptic seizures, the age of onset 
of epilepsy was between six months of life and 42 years, with 
a mean of 15.4±13.8 years. Forty-eight-point five percent of 
seizures were generalized, 45.5% focal and 6.1% mixed. The 
epileptic focus was bilateral in 54.5%, right in 39.4%, left in 
3% and undetermined in 3%. The 39.4% had no seizures in 
the last month, but 18.2% had 5 or more seizures in the same 
period (Table 1).
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Table 1: Demographics.
Number of Patients n=33
Female/ Male 18/ 15
Age (mean, SD, range) 33.7, 11.1, 18 - 52
Marital status
   Single 81.8%
   Separated 12.1%
   Free Union 6.1%
Diagnostics
   TDM 42.4%
   Psychosis 30.0%
Psychiatric disorders
   Psychosis 66.7%
   Depression 54.5%
   Delusional Ideas 51.5%
   Hallucinations 51.5%
   Aggressiveness 48.5%
   Suicidal behavior/ Suicidal ide-
ation

33.3%

   Anxiety 24.2%
Epilepsy
   Age of onset (mean, DesvSt, range) 15.4, 13.8, 4/12 - 42
Type of Crisis
   Generalized 48.5%
   Focal points 45.5%
   Mixed 6.1%
Epileptic focus
   Bilateral 54.5%
   Law 39.4%
   Left

Discussion
Epilepsy is now defined as a disorder of the brain characterized 
not only by recurrent seizures but also by its neurobiological, 
cognitive, and psychosocial consequences. Psychiatric disor-
ders are associated with a high risk of side effects of antisei-
zure medication whereas psychiatric comorbidities have been 
associated with 4 times the risk of drug resistance in focal and 
generalized epilepsies [18]. This is the second case series pub-
lished on neuropsychiatric symptoms in epilepsy treated with 
ECT, the Lunde & Lee series was 43 patients, this is 33 patients 
corresponding to the patients reviewed from 2011 to date, there 
are several case reports with literature review that guide the use 
of this neuro modulation technique with safety and efficacy. 
For the present study we used the psychiatric symptom sever-
ity scale (CGI) at admission to the Neuropsychiatry Unit of 
the National Institute of Neurology and Neurosurgery (based 
on symptoms to examine the patient's changes he/she had 
throughout ECT) (Figure 3). 

The social limitations, the unpredictable nature of seizures, 
and the potential social embarrassment associated with them 
can lead to poor self-esteem, social withdrawal, isolation, and 
distress. At the same time, several biological factors contribute 
to the increased occurrence of psychiatric disorders. Psychi-
atric symptoms were more frequent in female sex, as well as 
single marital status, that speaks of functional systemic dys-
function of social relationships. Mood disorders and psychosis 
were the most comorbid clinical conditions and were the main 

reasons for admission to hospitalization, as well as the main 
reason for giving ECT, thirdly and very important to develop 
neuropsychiatric symptoms in epilepsy were with a difference 
of 15 years being the age of onset of epilepsy with an average 
of 15.4 years and the age that was given ECT with a mean of 
33.7 years. 

Finally, in this case series all patients showed improvement in 
neuropsychiatric symptoms due to epilepsy after one course of 
ECT. Evidence suggests that the neuropsychiatric manifesta-
tions of epilepsy are multifactorial, including also the use of 
AEDs, there are neurochemical and structural changes associ-
ated with the seizure disorder as there appear to be common 
pathophysiological pathways in epilepsy and psychiatric dis-
orders [11,12]. Several studies have shown increased volume 
in the hippocampus, amygdala, striatum suggesting neuroplas-
ticity following ECT [13,14], as well as increases in several 
hormones (prolactin, thyrotropin, oxytocin, vasopressin and 
glucocorticoids) [15]. ECT causes neuroplastic changes: syn-
aptogenesis, neurogenesis, dendrogenesis, angiogenesis and 
gliogenesis appearing as soon as after a single stimulus [16].  

If the previously reported improvements of ECT with neuro-
psychiatric manifestations we consider it necessary to conduct 
further research on the subject, in this study the decrease in 
neuropsychiatric symptoms could be because caused by ECT 
in the central nervous system previously described. It should 
be taken into account that, being a retrospective case series, the 
diagnostic criteria used were from the DSM-IV and 5, how-
ever, we focused on the scales of severity of onset and termina-
tion of ECT respectively, due to the changes already described 
that patient undergoing ECT present, more studies are needed 
in patients with epilepsy and analyze the improvements that 
could have in addition to the neuropsychiatric symptoms and 
thus reduce the use of AEDs. Although initially controversy 
the available evidence supports that there are pathophysiologi-
cal differences between seizures from epileptogenic regions in 
which the irritative area usually produces an increase in neuro-
nal death for example when we use biomarkers such as S100B 
and neuronal specific enolase, and on the other hand, seizures 
provoked with ECT there is no supported evidence that it pro-
duces neuronal death being the available evidence in the oppo-
site direction [17], Polyakova M, Schroeter ML, Elzinga BM, 
et al [18], reported in a meta-analysis and systematic review 
that ECT increases BDNF, in animal and human models, the 
presence of new neurons in the hippocampal area has also been 

Figure 3: In relation to the scale distribution, initial and 
final Clinical Global Impression (CGI), all patients showed a 

decrease in at least one category of severity (p<0.001).
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