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Abstract Background Epilepsy being one of the most prevalent neurological diseases in
children is associated with psychopathology and academic concerns. Epilepsy surgery
is considered for refractory epilepsy at some centers in India and hence this study was
undertaken to find out prevalence and type of psychopathology in children and
adolescents with refractory epilepsy before epilepsy surgery.
Methods All data were analyzed from the records of patients undergoing preepilepsy
surgery protocol workup in comprehensive center of epilepsy care at a general
municipal hospital in Mumbai. A record of 150 children and adolescents in the age
group of 3 to 18 years over a period of 10 years was taken and all details of
demographics, epilepsy, and psychopathology were recorded.
Results Themean age for our sample was 11.4�3.4 years and amale preponderance
was seen. Majority (80%) of the children were pursuing education. The duration of
seizure disorder was approximately 4.41þ2.36 years and complex partial seizures
were seen commonly in 50% of the children. Both magnetic resonance imaging (MRI)
and video electroencephalography (VEEG) findings revealed right sided lateralization
followed by left in majority of the patients. Psychopathology was seen in 70 (46%)
patients with mental retardation, hyperkinetic disorders affecting attention and
activity and oppositional defiant disorder, and unspecified mental disorder due to
underlying brain damage being the type of International Classification of Disease-10th
Revision (ICD-10) disorders seen. Patients with psychopathology showed a left-sided

published online
January 11, 2022

DOI https://doi.org/
10.1055/s-0041-1742159.
ISSN 0976-3147.

© 2022. Association for Helping Neurosurgical Sick People. All
rights reserved.
This is an open access article published by Thieme under the terms of the

Creative Commons Attribution-NonDerivative-NonCommercial-License,

permitting copying and reproduction so long as the original work is given

appropriate credit. Contents may not be used for commercial purposes, or

adapted, remixed, transformed or built upon. (https://creativecommons.org/

licenses/by-nc-nd/4.0/)

Thieme Medical and Scientific Publishers Pvt. Ltd., A-12, 2nd Floor,
Sector 2, Noida-201301 UP, India

THIEME

Original Article 95

mailto:drneenas@yahoo.com
https://doi.org/10.1055/s-0041-1742159
https://doi.org/10.1055/s-0041-1742159


Introduction

Among the common neurological conditions affecting chil-
dren and adolescents, epilepsy is the forerunner, with a
greater burden seen in developing countries,1 with an esti-
mated prevalence of 5.5 cases per 1,000 children,2,3 Many of
these caseswould also behaving refractory epilepsy/seizures
with associated psychiatric problems.1 The International
League Against Epilepsy (ILAE) defines drug-resistant/refrac-
tory seizures as “failure of adequate trials of two tolerated
and appropriately chosen antiepileptic schedules (whether
as monotherapies or in combination) to achieve seizure
freedom.’’2

Comorbid psychopathology is seen very commonly in
children with epilepsy (CWE) and its prevalence is around
16 to 77%.3 Most commonly seen psychiatric problems
include cognitive impairments, academic concerns, and oth-
er neurobehavioral disorders.4

Multiple etiological factors, like frequency of seizures,
refractoriness, prenatal or postnatal insult, early age of onset,
use of multiple antiepileptic medications, or symptomatic
epilepsy, can result in psychiatric disorders in epilepsy.5–8

The various behavioral psychiatric disorders seen in children
include hyperactivity, impulsivity, attention deficit, conduct
problems, defiant behavior, lying, stealing, and others.4Most
of the evidences of psychiatric disorders in CWE come from
studies done in developed countries, whereas there is a
dearth of literature from developing countries. Treating
pediatricians or neurologists may not be aware of the
underlying behavioral issues and parents may not report
the same, as there is so much stigma attached to epilepsy
itself. Resolution of the epilepsy does not necessarily lead to
resolution of the psychopathology. Therefore, a separate and
thorough psychiatric assessment and treatment is essential
in these patients.

Researchers have found a relation between structural foci
laterality and interictal psychopathology in patients evalu-
ated for epilepsy surgery. Left-sided foci are associated with
anxiety, while the right-sided foci have more of depressive
symptoms associatedwith them in patients of temporal lobe
seizures.9,10 Lindsay et al have found increased psychopa-
thology in childrenwith left sided focal seizures.11However,
this finding is not consistent with other studies.12–14

Epilepsy surgery is the treatment offered for refractory
epilepsy in a few institutes in India and includes a compre-
hensive, thorough, and multidimensional approach at our
center. There is very little Indian data on the psychopatholo-

gy prevalent in children and adolescents prior to undergoing
epilepsy surgery. Hence, we decided to analyze a10-year-old
data of our center, for the prevalence and type of psychopa-
thology and the association of lateralization of epileptic
focus with psychopathology in those children and adoles-
cents undergoing epilepsy surgery.

Materials and Methods

The Comprehensive Epilepsy Care Centre of the Department
of Neurology evaluates 10 to 12 patients every month for
epilepsy surgery. The team consists of neurologists, neuro-
psychologists, psychiatrist, neurosurgeon, nuclear medicine
specialist, and radiologist. Each patient undergoes neuro-
diagnostic evaluation with video electroencephalography
(VEEG) epilepsy protocol (72 hours), magnetic resonance
imaging (MRI) brain epilepsy protocol, and neuropsycholog-
ical testing with a detailed psychiatric evaluation. Patients
diagnosed by the consultant neurologist as refractory epi-
lepsy are assessed for presurgical evaluation. Patients are
referred to the psychiatrist for detailed assessment and
fitness for epilepsy surgery is given if there is no underlying
psychopathology. If patients are found to be having any
psychopathology, they are treated and followed-up regularly
over 10 to 12weeks. Fitness for epilepsy surgery is only given
after improvement in behavioral and emotional symptoms.
The details of each patient are recorded in the pre epilepsy
surgery proformawhich includes the demographic variables
as follows: age, sex, handedness, education status, detailed
neurological findings like type of seizure, duration of seizure,
associated automatism, number of antiepileptics, VEEG find-
ings, MRI brain findings, lateralization of epileptogenic focus
along with details of psychiatric assessment with diagnosis
given on International Classification of Disease-10th Revi-
sion (ICD-10) diagnostic guidelines,15 and a detailed neuro-
psychological assessment report with intelligence quotient
(IQ) testing and memory profile.

Comprehensive epilepsy care program is in practice from
the year 2001 onward in theGeneralMunicipal Hospital. This
was a retrospective study conducted after institutional
ethics committee approval. Data of children and adolescents
less than 18 years of agewas collected from the past 10 years’
preepilepsy surgery proformas maintained in the depart-
ment of neurology. Around 220 child and adolescent patients
were evaluated for epilepsy surgery. In the present study, we
included only completely filled proformas of those children
and adolescents whowere in the age range of 3 to 18years of

predominance on their MRI and VEEG findings for laterality of the epileptogenic focus
as compared with right side.
Conclusion Refractory seizures and associated psychopathology impact family life,
friendships, and academics and worsen prognosis and quality of life. Screening for
psychopathology in children with epilepsy would therefore lead to better outcomes
especially prior to epilepsy surgery.
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age, had been diagnosed as refractory epilepsy due to any
cause and were referred for epilepsy surgery workup. Chil-
dren who had received psychiatric treatment before or were
on psychiatric treatment were excluded from the data
analysis. After satisfying the inclusion and exclusion criteria
of the 220 patients, 70 proformas with incomplete informa-
tion or previous psychiatric problems were discarded and
the data of 150 completely filled proformas were analyzed.
All the patients in the epilepsy surgery program were diag-
nosed for psychiatric disorders as per the ICD-10 diagnostic
criteria by the consultant psychiatrist who is the part of the
multidisciplinary team. The child and adolescent patients
are then asked to follow-up separately in the child guidance
clinic of the department of psychiatry for further evaluation
and management and are given fitness for epilepsy surgery
after improvement in their symptoms. The patients who are
considered eligible for epilepsy surgery are then discussed
after all the above evaluations in a joint meeting held with
the entire comprehensive epilepsy care unit to decide the
type of epilepsy surgery and all the information is docu-
mented in the proformas.

Statistical Analysis

Demographic variables, details of seizure type, frequency
and duration, MRI findings, lateralization details, and preva-
lence and type of psychopathology were all assessed using
frequency distribution.

Results

The mean age of our sample was 11.4�3.4 years and a male
preponderancewas seen.Majority (80%) of the childrenwere
pursuing education. Nearly two-thirds of them were right
handed. The duration of seizure disorder was 4.41�2.36
years. Complex partial seizures were seen in 50% of the
children followed by generalized seizures (34%) and myo-
clonic seizures (15%). Daily seizures were seen in 25 (16.6%)
patients with up to five seizures per month in approximately
55 (36.6%) children. More than five seizures occurring over
3 months was the frequency in 65 (43.3%) children. Majority
of the children and adolescents had a structural lesion on
their MRI with mesial temporal sclerosis (MTS) followed by
focal cortical dysplasia/gliosis being the most common.
Normal MRI was seen in only 3 (2%) patients (►Table 1).

Both MRI and VEEG findings revealed right-sided laterali-
zation followed by left in majority of the patients. Normal
MRI was seen in only one patient, whereas there was no
seizure activity seen in the VEEG of three patients (►Table 2).

Psychopathology was present in 70 (46%) children and
absent in the remaining 80 (54%) children. The diagnosis of
the psychiatric disorders as per the ICD-10 criteria of these
70 children revealed mental retardation in 22 (31%) patients
and hyperkinetic disorders affecting attention and activity in
20 (28%) children. The other conditions like oppositional
defiant disorder or conduct disorder were seen in a less
number of patients. None of our sample had any emotional
disorders or anxietywhich is usually seen in CWE (►Table 3).

When patients having psychopathology (n¼70) were
assessed on their MRI and VEEG findings for laterality of
the epileptogenic focus then 37 (52.8%) patients had a left-
sided predominance as compared to 23 (32.5%) patients who
had right side. About 10 (14.2%) patients had a bilateral focus.
However, we did not find any specific pattern of psychopa-
thology in those having left or right focus. The mental
retardation and behavioral problems were more or less
equally seen in both-sided lesions.

Discussion

Epilepsy is one of the commonest neurological disorders
affecting children and has a prevalence of 5.5 cases per 1,000
children in developing countries.1,16,17 There is bimodal

Table 1 Demographic and seizure details

Variables Number of patients
(n¼ 150)
Mean� SD/n (%)

Age (y) 11.4�3.49

Sex

Male 93(62)

Female 57 (38)

Education

Illiterate 28 (18.6)

Primary 35 (23.3)

Secondary 77 (51.3)

Higher secondary 10 (6.6)

Handedness

Right 103 (68.6)

Left 47 (31.3)

Duration of seizure 4.41þ2.36 years

Type of seizure

Generalised seizures 52 (34.6)

Complex partial seizures 75 (50)

Myoclonic seizures 23 (15.3)

Frequency of seizure

Daily 25 (16.6)

Up to 5 per month 55 (36.6)

>5 in 3 months 65 (43.3)

MRI findings

Normal 3 (2)

MTS 67 (44.6)

Gliosis/dysplasia 34 (22.6)

Tumor (cyst/DNET) 33 (22)

Other(encephalomalacia /
perinatal insult/encephalitis)

13 (8.6)

Abbreviations: DNET, dysembryoplastic neuroepithelial tumor; MRI,
magnetic resonance imaging; SD, standard deviation.
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distribution of age for incidence and prevalence of epilepsy,
that is, one in children and another in old age.18,19 Several
researchers have reported that onset of epilepsy is usually
increased in the age group of 5 and 10 years,20,21 and our
findings are keeping in those of Shinnar and Pellock22 where
children between the ages of 5 and 14 years had active
epilepsy. Gender distribution has revealed a male prepon-
derance as reported by Hauser et al20 and Christensen et al23

who reported epilepsy to be slightlymore prevalent inmales
than females.

Moreover, 28(%) of our children were illiterate and never
attended school while the others were pursuing primary
and secondary education. Epilepsy is known to affect school-
ing and many children do drop out of school due to the
refractoriness of the seizure.24 However, we did not find any
school drop outs among our sample. Nearly two-thirds of the
sample was right handed with only 47 patients being left
handed. There have been several studies reporting atypical
pattern of handedness in patients with unilateral mesial
temporal lobe epilepsy (MTLE) especially those with left-
sided MTLE,25 and this was associated with early age at
epilepsy onset where failed surgical outcomes were due to
false lateralization of the major hemisphere.26 Indian

researchers have reported certain risk factors for refractory
seizures in children which include partial seizures, presence
of neurological deficits, history of brain insultswith evidence
of structural brain damage, febrile seizures, presence of
increased seizure frequency of more than one per month
with a poor or no response to thefirst antiepileptic drug.27,28

A total of 75 children had complex partial seizures and 52
had generalized seizures which are in keeping with the
common seizure types seen in children. The MRI findings
revealed structural lesions like MTS which was most com-
mon, followed by dysplasia/gliosis and tumors. Udani et al
have postulated that perinatal insults constituted 50% of
symptomatic epilepsies which usually have an onset in the
early 3 years of life and later these structural lesions lead to
refractory seizures.29,30 However, in our sample, there were
few patients with perinatal ischemia or hypoxic brain
damage.

When all the children were assessed for presence of
psychopathology as per ICD-10 diagnostic criteria, then 70
(46%) patients had psychopathology. Hoare reported psychi-
atric disturbance in 48% of CWE31 which is in keeping with
our findings. A slightly lower prevalence of 26 to 41% of
psychiatric that comorbidities in CWE has been reported by
some researchers.32

Udani et al have reported the prevalence of psychopathol-
ogy in CWE to be ranging from 16 to 77%.4 This high
prevalence is due to various factors like seizure variables,
duration, frequency and type of seizure, poor response,
antiepileptic medication, as well the underlying structural
changes.

The various psychiatric disorders seen in descending
order of frequency in our patients included mental retarda-
tion, hyperkinetic disorders with disturbance of activity and
attention, behavioral change due to underlying brain dam-
age, oppositional defiant disorders, and conduct disorders.
Austin in his study stated that around 41.1% of CWE were at
risk for both internalizing and externalizing behavior prob-
lems.33 Several researchers found a prevalence of attention-
deficit hyperactivity disorder (ADHD) to be 30 to 40% in
CWE which is much higher than in general population.34–36

Jones et al reported that 26.4% of CWE without develop-
mental and other neurological conditions had hyperactivi-
ty,32 whereas in CWE, the prevalence of ADHD was
approximately 70%.37 Our findings are in keeping with
those of above researchers where the possible causes of
hyperkinetic disorders in CWE could be the underlying
mechanism causing conditions, associated underlying struc-
tural brain damage, and adverse effects of antiepileptics.38

Also nearly 15 patients had behavioral disturbances which
were due to the underlying structural brain damage. Psy-
chopathology can occur prior to the onset of epilepsy or as
its sequelae due to the interplay between several multifac-
torial etiologies like vulnerability, genetic susceptibility,
ante- or postnatal complications, developmental delays,
and the biochemical and neurophysiologic effects in the
preictal, ictal, or postictal phases. Jones et al had found the
prevalence of oppositional defiant disorder (ODD) to be
between 10 and 17%32 which is in keeping with our

Table 3 Type of psychopathology as per ICD10 criteria

Type of psychopathology Number of
patients (n¼ 70)
n (%)

Mental retardation 22 (31.4)

Hyperkinetic disorder: disorder of
attention and activity

20 (28.8)

Conduct disorder unspecified 3 (4.2)

Oppositional defiant disorder 10 (14.2)

Unspecified mental disorder due to
brain damage and dysfunction and to
physical disease

15 (21.4)

Abbreviation: ICD-10, International Classification of Disease-10th
Revision.

Table 2 Lateralization as per MRI and video EEG findings

MRI findings Video EEG findings

Lateralization
as per MRI

Number
of patients
(n¼150)
n (%)

Lateralization
as per video
EEG

Number of
patients
(n¼150)
n (%)

Right 68 (45.3) Right 64 (42.6)

Left 64 (42.6) Left 53 (35.3)

Bilateral 10 (6.6) Bilateral 26 (17.3)

Diffuse 7 (4.6) Generalized 4 (2.6)

Normal 1 (0.6) No epileptiform
activity

3 (2)

Abbreviations: EEG, electroencephalogram; MRI, magnetic resonance
imaging.
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findings. Thomas-Souza et al34 also reported the prevalence
of ODD to be around 11.1%.

We did find mental retardation in 22 (31%) children. Reilly
et al in their population-based study found intellectual dis-
ability as a common comorbidity in CWE with a prevalence
between 30 and 40% which is in keeping with our findings.39

CWEhavebelowaverageorborderline intellectual functioning
due to the kindling phenomena, refractoriness of seizure, or
cognitive slowingdue to the antiepilepticmedications.40Most
of the childrenwith refractory seizures are also on more than
two antiepileptics which increases the side effects.

We did find a predominant left-sided lateralization in the
patients who had psychopathology as compared with those
having right or bilateral lesions, though we did not associate
the type of psychopathology to laterality, as we had only
externalizing behaviors in our sample. Potegal et al found
that right foci were associated with excessive anger and left
foci with excessive fear.41

Conclusion

The study helps us to know the coexisting psychopathology
in children and adolescents of epilepsy undergoing epilepsy
surgery and the need to have a thorough psychiatric workup
of all patients undergoing epilepsy surgery. Early diagnosis
will result in prompt treatment of the coexisting psychopa-
thology; and hence, it is necessary that a psychiatrist should
be a part of themultidisciplinary team to improve the overall
quality of life of the patients and their families with treat-
ment of the underlying psychiatric problems. A liaison
between pediatrician, neurologist, and psychiatrist will def-
initely help in the prognosis of not only the seizure disorder
but also the behavioral and emotional disturbances seen in
pediatric epilepsy patients.
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