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Resumo

Introducao: A epilepsia do lobo temporal mesial com esclerose do hipocampo € um tipo
comum de epilepsia focal e associa-se a maior suscetibilidade e prevaléncia de doencas
psiquiatricas. As comorbilidades psiquiatricas mais frequentemente encontradas nesta
populacdo sédo as perturbacdes afetivas e perturbacbes de ansiedade. Algumas
perturbacdes psiquiatricas, como a depressdo, podem dificultar o controlo das crises
epiléticas e ter mais impacto na qualidade de vida do que as proprias crises. A
associacao da comorbilidade psiquiatrica com a lateralidade da esclerose € ainda alvo de
controvérsia, com a maioria dos estudos a associar a lateralidade esquerda com as
perturbacdes psiquiatricas mais comuns.

Objetivos: Identificar a prevaléncia de comorbilidades psiquiatricas nos doentes com
epilepsia do lobo temporal mesial associada a esclerose do hipocampo e estudar as
possiveis associacoes e influéncia da lateralidade.

Metodologia: Foi feita uma analise retrospetiva institucional dos dados demograficos e
clinicos de todos os doentes com esta patologia (n=228) e com idade superior a 18 anos.
O diagnéstico psiquiatrico foi feito por um médico psiquiatra, na sua maioria na Consulta
de Psiquiatria de Ligacéo que faz parte da consulta multidisciplinar de epilepsia da nossa
instituicdo, e cuja classificacdo teve por base a quarta edicdo do Diagnostic and
Statistical Manual of Mental Disorders.

Resultados: Cento e trinta doentes (57,0%) tiveram o diagndstico de perturbacéo
psiquiatrica ao longo da vida. Setenta e nove (34,6%) apresentaram perturbacoes
afetivas e sessenta e sete (29,4%) perturbagdes de ansiedade. As perturbacdes afetivas
foram associadas ao sexo feminino (p=0,045). As perturbacbes psiquiatricas foram
associadas a uma maior duracdo de epilepsia (p=0,025). Tendo em conta a lateralidade
da esclerose do hipocampo, a esquerda foi a mais comum (52,2%), seguida da direita
(40,8%) e da bilateral (7,0%). A esclerose do hipocampo esquerdo foi associada a uma
maior duracdo de epilepsia (p=0,019) e a uma maior prevaléncia de histéria de
convulsoes febris (p=0,027). Nao foram encontradas associa¢des entre a lateralidade da
leséo e os tipos de perturbagao psiquiatrica, exceto entre as perturbacdes de ansiedade e
a lateralidade direita (p=0,042). N&o foi encontrada associacdo entre lateralidade e sexo.
Conclusoées: Foi identificada uma alta prevaléncia de comorbilidades psiquiatricas ao
longo da vida nesta amostra, com énfase nas perturbacbes depressivas e perturbagoes
de ansiedade. A probabilidade de um doente sofrer de perturbacdes de ansiedade tendo

esclerose do hipocampo direito foi cerca do dobro da lateralidade esquerda.

Palavras-Chave: Epilepsia do Lobo Temporal; Esclerose Mesial Temporal; Esclerose do
Hipocampo; Perturbagdes Psiquiatricas; Lateralidade;



Abstract

Introduction: Mesial temporal lobe epilepsy with hippocampal sclerosis is a common type
of focal epilepsy and it is associated with a high prevalence and susceptibility to
psychiatric disorders. Affective disorders and anxiety disorders are the most common
psychiatric comorbidities found in these patients. Some psychiatric disorders, like
depression, might hinder seizure control and might have a bigger impact on the quality of
life than the seizures alone. Associating psychiatric disorders with the laterality of the
hippocampal sclerosis remains a controversial subject, with most studies associating the
main psychiatric disorders with the left hippocampal sclerosis.

Objective: To evaluate the lifetime prevalence of psychiatric comorbidities in patients with
a diagnosis of mesial temporal lobe epilepsy with hippocampal sclerosis and to analyse a
potential association between various variables and influence of laterality.

Methods: A retrospective institutional study was designed so that the demographic and
clinical data from patients over the age of eighteen with this condition (n=228) were
reviewed. The psychiatric diagnosis was made by a psychiatrist, often in the Consultation-
Liaison Psychiatry, as a part of the multidisciplinary consultation for epilepsy in our
institution. Its classification was based on the fourth edition of the Diagnostic and
Statistical Manual of Mental Disorders.

Results: One hundred and thirty patients (57,0%) had a lifetime diagnosis of psychiatric
disorder, the most common being affective disorders, affecting seventy-nine patients
(34,6%), and anxiety disorders, affecting sixty-seven patients (29,4%). Affective disorders
were found to be associated with the female sex (p=0,045). Psychiatric disorders were
associated with a lengthier duration of epilepsy (p=0,025). Concerning the laterality of the
hippocampal sclerosis, we found that the left hippocampus was more affected (52,2%),
followed by the right hippocampus (40,8%) and both hippocampi (7,0%). Left hippocampal
sclerosis was associated with a lengthier duration of epilepsy (p=0,019) and a higher
prevalence of febrile seizure history (p=0,027). There was no association between
laterality of the sclerosis and type of psychiatric disorder except between anxiety disorders
and right hippocampal sclerosis (p=0,042). There was no association between sex and
laterality.

Conclusions: The high lifetime prevalence of psychiatric disorders in this study was
notorious, especially affective disorders and anxiety disorders. The odds of a patient
suffering from an anxiety disorder if there is right hippocampal sclerosis were two times

the odds of the left laterality.

Keywords: Temporal Lobe Epilepsy; Mesial Temporal Sclerosis; Hippocampal Sclerosis;

Psychiatric Disorders; Laterality;
iii
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Introduction

Temporal lobe epilepsy is one of the most common types of focal epilepsy in adults and it
is usually associated with hippocampal sclerosis, or mesial temporal sclerosis.!.2 This type
of epilepsy is characterized by a poor response to antiepileptic drugs (AEDs).34 Refractory
epilepsy, or pharmacoresistant epilepsy, may be defined as a failure of two trials of
appropriately chosen AEDs using maximum tolerated doses.5 There is evidence that the
hippocampal sclerosis progresses over time as both a cause and a consequence of
seizures.6-10

Males and females are equally affected.’’ This condition is associated with initial
precipitating injuries: febrile seizures in childhood are the most common.2-15 Age of onset

is usually in late childhood or early adolescence. 416

Psychiatric disorders are very common in epilepsy and might even precede the onset of
seizures.'7-19 There is also a high prevalence of epilepsy in patients with psychiatric
disorders, suggesting an association between these two conditions.?7.18.20 |t is implied that
patients suffering from Mesial Temporal Lobe Epilepsy (MTLE) have a greater tendency to
develop psychiatric disorders due to the lymbic system’s role in regulating emotions,
affection and behaviors.21.22 The frequency of psychiatric disorders is not only greater than
that of the average population but also among patients with other neurologic diseases or
chronic non-neurologic diseases, 212324 reaching prevalence values as high as 70%.2526,
Determining the frequency of psychiatric disorders in epilepsy is a challenging task,
considering the complex interaction between neurophysiological modifications caused by

the seizures, adverse effects of AEDs and subjective and individual susceptibility.27-29

Several studies have evaluated sociodemographic and clinical characteristics of patients
suffering from Mesial Temporal Lobe Epilepsy with Hippocampal Sclerosis (MTLE-HS),
often with conflicting results. Concerning psychiatric comorbidities, affective disorders are
often the most frequent (24-74%), followed by anxiety disorders (10-25%), psychotic
disorders (2-7%) and personality disorders (1-2%).21.30.31 Among affective disorders, major
depression is predominant, with a very high risk of suicide. Bipolar disorder is
uncommon9.24.32:34  |n patients with refractory epilepsy, the presence of a depressive
disorder seems to be one of the most determinant factors for the quality of life, even more
than the frequency and severity of the seizures.25.35 Duration and severity of the epilepsy
are associated with a higher frequency and magnitude of psychiatric and intellectual
disorders.36:37 Family history of psychiatric disorders is associated with a higher

prevalence of psychiatric disorders in this condition, as well.25.38



Concerning laterality, left MTLE-HS seems to be the most common, followed by right
MTLE-HS and bilateral MTLE-HS.31:39 Some studies suggest a higher prevalence of
depressive, anxiety and psychotic disorders in patients with left MTLE-HS.19.40-44 On the
other hand, a study has associated anxiety disorders with right MTLE-HS.33 Other studies
have failed to show association between laterality of the hippocampal sclerosis and

psychiatric disorder.45-48

Untreated depressive symptoms may hinder seizure control, prompting that the diagnosis
and treatment of depression is crucial in these patients.20.43.49-53
Numerous studies highlight the underdiagnosis and undertreatment of psychiatric

disorders in epilepsy.17.19,20,25

The aim of this study is to evaluate the prevalence and type of psychiatric comorbidities in
patients with MTLE-HS and also to analyse a potential influence of hippocampal sclerosis

laterality in these comorbidities.



Methods

Participants

The present study included every patient with the diagnosis of MTLE-HS followed in the
Epilepsy Clinic of the Neurology Service, Centro Hospitalar e Universitario do Porto
(CHUP), between December of 1999 and December of 2019. CHUP is a national
reference center for refractory epilepsy treatment and includes an epilepsy surgery
program. Patients with indication for surgery and/or with refractory epilepsy are referred

throughout the country to CHUP, mainly from the north of Portugal.

This study was approved by the local institutional Ethics Committee and all of the

Departments involved.

Materials and Procedure
Sociodemographic and clinical data were reviewed from the clinical records present in the

computer program SClinico, the database for CHUP’s clinical records.

Inclusion criteria were: age above 18 years old and diagnosis of MTLE-HS according to
the International League Against Epilepsy (ILAE) criteria.154-56 Most of these patients
underwent through an extensive pre-surgical evaluation, including Magnetic Resonance
Imaging (MRI), electroencephalography (EEG), neuropsychological tests and psychiatric
evaluation. The diagnosis of MTLE-HS was based on the clinical semiology of the
seizures, on electrophysiological tests ( interictal and ictal routine EEG and/or prolonged
video-EEG monitoring) and on brain MRI (minimum 1,5 Tesla). The imaging criteria of
hippocampal sclerosis in brain MRI comprehended hippocampal atrophy, increased T2
signal and abnormal morphology in one or both hippocampi. These criteria may be or may
not be associated with minor criteria like atrophy of the ipsilateral fornix, atrophy of the
ipsilateral mammillary body or abnormalities in the ipsilateral entorhinal cortex. Bilateral
MTLE-HS was included in this study. Other possible etiologies for MTLE-HS, such as the
presence of dual pathology or abnormalities in the neurological examination not predicted
in this condition, were excluded. Patients that had missing clinical and follow-up

information were also excluded.

Demographic data (age and sex) and clinical data (age of onset, febrile seizure history,
seizure frequency, laterality of the hippocampal sclerosis, lifetime history of psychiatric

disorders and their type, lifetime history of psychiatric medication and its pharmacological



class, average lifetime number of AEDs, history of epilepsy surgery and family history of

epilepsy) were collected from the digital records.

Bilateral MTLE-HS patients were not considered in hippocampal sclerosis laterality

analysis.

Almost every psychiatric diagnosis was made by a psychiatrist on the muldisciplinary
consultation of epilepsy from the CHUP’s Consultation-Liaison Psychiatry. Patients that
were followed by other Psychiatrist were also included. The Psychiatry consultation is part
of the multidisciplinary consultation of epilepsy and follows patients with epilepsy that
need psychiatric assessment or treatment. Psychiatric diagnosis was based on the 4th
edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-1V) and on the
10th edition of the International Classification of Diseases (ICD-10). Medications

prescribed by the psychiatrist were also reviewed.

Statistical Analysis

A descriptive analysis of the variables was made. Proportions were calculated for
categorical variables and means and respective standard deviations were calculated for
quantitative variables. For each type of variable an appropriate statistical test was
employed (Pearson’s Chi-Square Test or Fisher’s Exact Test, Variance Analysis and
Logistic Regression). A p-value < 0,05 was considered statistically significant. Every
statistical operation was performed using the Statistical Package for the Social Sciences
(SPSS), version 25.0 for Windows.



Results

Clinical and Demographic Characteristics

Two hundred and twenty-eight patients with MTLE-HS were included in this study. Clinical
and demographic characteristics of this sample are displayed in Table I.

Sex distribution revealed a slight predominance of females.

Patients had a mean age of 50,7 years, with a mean age of epilepsy onset of 14,3 years.
The mean duration of epilepsy was 36,4 years.

One hundred and twenty-two patients (53,5%) had history of febrile seizures during
childhood.

Most of the patients (70,6%) did not have family history of epilepsy.

The mean frequency of seizures was one per month.

Seventy-two patients (31,6%) had epilepsy surgery.

One hundred and seventy-one patients (70,6%) had refractory epilepsy.

Left MTLE-HS was the most prevalent, with 119 patients (52,2%), followed by right
MTLE-HS, affecting 93 patients (40,8%). A minority of the patients (7,0%) had bilateral
MTLE-HS.

The mean number in average lifetime of AEDs taken was 2,5. From the 228 patients, 116
(50,9%) used a mean of 3 or more AEDs.

A little over half of the patients (51,3%) had a lifetime history of psychiatric medication
use: antidepressants, anxiolytics and antipsychotics. Between these three classes,

antidepressants were the most prescribed (38,2%).

Psychiatric Comorbidity
The lifetime frequency of psychiatric disorders in these patients is displayed on Table II.

One hundred and thirty patients (57,0%) had a lifetime diagnosis of psychiatric
comorbidity.

The most common psychiatric comorbidities diagnosed were affective disorders (34,6%),
anxiety disorders (29,4%) and psychotic disorders (7,0%). Other psychiatric comorbidities
were identified: sleep disorders (6,1%), substance use disorders (4,8%), personality
disorders (3,9%), sexual dysfunction (2,2%), somatoform disorders (1,3%),
neurodevelopmental disorders (1,3%) and unspecified mental disorders(3,1%).

Among affective disorders there were no other conditions besides depressive disorders.
Forty-four patients (19,3%) had both a diagnosis of affective disorder and anxiety disorder.
Patients with psychiatric comorbidity had a lengthier duration of epilepsy, with a mean of
38,2 years (p = 0,025).



None of the sexes were associated with a higher prevalence of psychiatric comorbidity but
the female sex was associated with affective disorders in this study (p = 0,045).
Among the 50 patients that underwent epilepsy surgery and had a psychiatric comorbidity,

26 only had their diagnosis of psychiatric comorbidity after the surgical procedure.

Characteristics according to the Laterality of the Hippocampal Sclerosis
Clinical and demographic characteristics according to the laterality of the hippocampal

sclerosis are displayed in Table lll. The frequency of psychiatric disorders according to the
laterality of the hippocampal sclerosis is displayed in Table IV.

Left MTLE-HS was associated with a lengthier duration of epilepsy (p = 0,019) and a
higher prevalence of febrile seizure history (p = 0,027).

There were no associations between any psychiatric comorbidity and laterality of the
sclerosis except between anxiety disorders and right MTLE-HS (p = 0,042).

A logistic regression was used to confirm the predictive value of the laterality in anxiety
disorders. We found out that the odds of a patient suffering from anxiety disorders while
having right MTLE-HS were 2,14 times greater than the odds relative to the left MTLE-HS.
There were no associations between laterality of the hippocampal sclerosis and: sex, any

psychiatric medication and psychiatric disorder diagnosed after epilepsy surgery.



Discussion
This study describes a cross-sectional observation of the neuropsychiatric profile of
patients with MTLE-HS aiming to analyse several demographic and clinical

charatecteristics and their association with laterality.

Clinical and Demographic Characteristics

The mean age of onset in this sample seems to be close to that displayed in the
literature, that is, in early adolescence.57-59 Epilepsy duration in this sample is also similar
to other studies.38.48,60

Theoretically, considering that the male brain development and maturation is slower than
its counterpart, and that this amplifies the period in which it's most susceptible to
precipitating injuries, we could expect a higher prevalence of the male sex.3° However, the

distribution of sex was rather identical, as described in several studies.11,39,60,61

A little more than half of the patients had history of febrile seizures in childhood. Febrile
seizures are one of the main risk factors for the development of MTLE-HS. Nonetheless,
although it’s the most common, it’s only one of the many risk factors associated with this
type of epilepsy, not approached in this study. If we had considered other risk factors, the
prevalence of injuries with epileptogenic potential would be higher, which highlights the
strong association of MTLE-HS with precipitating injuries.259.62 Other risk factors, such as
trauma, tumors or limbic encephalitis, could be the explanation for the late onset in some
of these patients.63-65 Most of these etiologies that may occur with MTLE-HS could be
considered dual pathology and were excluded from this study.

The high prevalence of refractory epilepsy as well as the high percentage of patients that
were on 3 or more AEDs emphasizes the evidence that this type of epilepsy has a difficult
pharmacological management. Despite the high number of AEDs used, seizure frequency
is still on average one per month, highlighting the characteristic pharmaco-resistance of
MTLE-HS and the prompt necessity of other approaches to control seizures, such as

epilepsy surgery.34

The laterality of the hippocampal sclerosis was distributed as described in other studies,
with predominance in the left hemisphere.19.31.39 This fact may be justified by the slower

development of the dominant hemisphere compared to the non-dominant hemisphere,



extending the time period in which the hemisphere is susceptible to injuries with

epileptogenic potential.39

The frequency of patients with a lifetime use of psychiatric medication was high (38,2%
had used antidepressants) compared to other studies in which the frequency of

antidepressant use, for example, is between 8% and 20%.19.38.48

The prevalence of family history of epilepsy in this study (29,4%) was not as frequent as
expected.1.38.48 Since this is a retrospective study, this result may be due to the lack of

medical records concerning the patients’ relatives, mainly first degree relatives.

Nearly one-third of the patients had already undergone epilepsy surgery, generally
amygdalohippocampectomy, an important option for the treatment of this type of epilepsy,

with satisfactory results.66-69

Psychiatric Comorbidity

This study confirms the high lifetime prevalence of psychiatric comorbidities in patients
suffering from MTLE-HS.

The frequency of each type of psychiatric disorder in this study seems to match those
described in literature, with affective disorders prevailing. Some types of psychiatric
disorders were more frequent than expected, mainly anxiety disorders and personality
disorders, which were expected to have a frequency between 10%- 25% and 1%- 2%,

respectively.21.30,31

The fact that depressive disorders stand as the only affective disorders in this sample was
not unexpected, since other affective disorders, like bipolar disorder, are rare in

epilepsy.33.34

Nearly one-fifth of the patients had a lifetime diagnosis of depressive disorders and
anxiety disorders. These two conditions usually occur concomitantly, supporting a

common pathophysiology, the dysfunction of the lymbic structures.20.70.71

The contrast between the frequency of psychotic disorders (7,0%) and antipsychotic use
(22,8%) suggests that this pharmacological class was required in the treatment of other
psychatric disorders. A possible justification is the widespread use of these drugs when

psychotic symptoms occur, such as in depression; as a sedative and hypnotic in anxiety;

8



to control impulsivity in personality disorders; or in a postictal psychosis that doesn’t fulfill

criteria for a psychotic disorder.72.73

Some studies have shown an association between psychiatric comorbidity and a shorter
duration of epilepsy. This could be justified by a shorter time to adapt to a new health
condition.”4+76 Qur study contradicts this result, displaying an association between
psychiatric comorbidity and a lengthier duration of epilepsy. This result may be explained
by the evidence that MTLE-HS is a progressive condition: neural networks are
progressively damaged along its course, increasing the odds of suffering from a seizure or

a psychiatric disorder.6-8.10

In agreement with the literature, the female sex was associated with a higher frequency of
affective disorders.”7.78 This association has already been extensively studied and may be
justified by hormonal fluctuations and differences in the development of the brain’s neural
circuits, among other reasons.” Although anxiety disorders are usually associated with
depression, and anxiety is generally more prevalent in the female sex, we haven’t found

an association between the female sex and anxiety disorders.80

Patients subjected to amygdalohippocampectomy or other epilepsy surgery were not
excluded from the sample since the relationship between epilepsy surgery and psychiatric
comorbidity is still largely controversial. Some studies show an improvement or recovery
of the psychiatric disorder after the surgical intervention 3381.82 while others show the
emergence of de novo psychiatric disorders or their exacerbation.27.83.84 Since the aim of
this study was not analysing the relationship between psychiatric comorbidity and epilepsy
surgery we did not carry out a subanalysis of this group. Considering that this is a rather

relevant ambiguity, we alert for the importance of more studies to clarify this issue.

Characteristics according to the Laterality of the Hippocampal Sclerosi

The association between left MTLE-HS and a lengthier duration of epilepsy, although
previously described, does not seem to convey clinical significance. A lengthier duration of
epilepsy is expected since the patients’ ages are similiar between both lateralities and age
of onset in left hippocampal sclerosis is lower that the right one. These differences weren’t

statistically significant in this study.85

The association between left MTLE-HS and a higher prevalence of febrile seizure history

is not new in the literature. This association renders the evidence that the left hemisphere

9



is more susceptible to injuries with epileptogenic potential, especially in the first two years

of life, the period in which most febrile seizures occur. 86.87

The theory that the left MTLE-HS would be more prevalent in the male sex, also through a

slower brain development 39, was not supported by our results.

Most studies show an association between higher prevalences of the main psychiatric
comorbidities (affective, anxiety and psychotic disorders) and left MTLE-HS 19.40-44, On the
contrary, this study did not associate laterality with any psychiatric disorder except anxiety
disorders. Furthermore, the laterality associated with anxiety disorders was the right one.
Although it contradicts most of the published literature, there is one study reporting this
association.33 There is evidence that an abnormal and excessive activation of right lymbic
structures, mainly the amygdala, has an important role in anxiety. Even in studies
concerning non-epileptic neurological pathology, an association between anxiety and right
hemispheric lesions has already been described.88 However, further studies will be

necessary to clarify this conflicting data.

There was no association between laterality of the hippocampal sclerosis and psychiatric
disorder diagnosed after epilepsy surgery, in this study. This result has been reported

before.84

All of these divergences from the literature, mainly the association between anxiety
disorders and right MTLE-HS, may be explained by considerable differences in
methodology: while in some studies the DSM-IV criteria were not used to diagnose
psychiatric conditions, our study used them, since it may be considered valid for patients
with epilepsy.20.2548.89 |n this study we performed a retrospective analysis with the lifetime
cumulative prevalence of psychiatric comorbidities. Other studies only analysed the
prevalence at the moment of its attainment.19.9091 |n specific cases, psychiatric diagnosis
is not very linear, and will always depend and differ between psychiatrists. Sometimes the
adverse effects of AEDs, vastly used by this population, might exacerbate or improve
psychiatric disorders resulting in, respectively, an overdiagnosis or underdiagnosis of
these disorders.92.93 We did not study the relation between AEDs and psychiatric disorders
beacuse most of the patients were taking more than one AED. As explained above,
patients that had already been subjected to epilepsy surgery were included in this study,
considering the ongoing debate about the effects of this surgical intervention in psychiatric

disorders. In various other studies, these patients were excluded.19.38.90

10



Strenghts and Limitations

Several studies approached the underdiagnosis and lack of treatment of psychiatric
disorders in epilepsy.17.19.2094 As we could observe in this study, the majority had already
or were currently having psychiatric follow-up and treatment. The size of the sample and

the psychiatrist’s experience were other positive aspects in this study.

This study had various limitations and the most important come from the retrospective
nature of this study. Another limitation was the lack of a control group. Since this study
was performed in a tertiary center for epilepsy treatment which receives patients with
refractory epilepsy to be surgically treated, there might be a selection bias and
consequently, a greater prevalence of psychiatric disorders. Including patients that had
already been surgically treated may be a confounding factor in our results. Diagnosis of
psychiatric disorders in patients with MTLE-HS will always be a limitation, since there are
no definitive criteria for the neuropsychiatric diagnosis in epilepsy, for now.

The lack of data concerning family history of psychiatric disorders prevented us from
studying this factor, which may be an important predictor for psychiatric comorbidity and

seizure control in patients with MTLE-HS.38.95

11



Conclusion

MTLE-HS is the most frequent cause of focal epilepsy in adults and commonly refractory
to various AEDs. Many of these patients are referenced to Reference Centers for epilepsy
surgery, a procedure that carries a great cost for the patient and the society.

In this study, left MTLE-HS was associated with a lengthier duration of epilepsy and a
higher prevalence of febrile seizure history.

Furthermore, patients with MTLE-HS have a high prevalence of psychiatric comorbidities,
mainly depression and anxiety disorders. Right MTLE-HS was associated with anxiety
disorders in this study and the odds of a patient suffering from anxiety disorders while
having right MTLE-HS were double the odds relative to the left MTLE-HS.

The physician must be alert to make an early diagnosis of psychiatric conditions
associated with MTLE-HS and be able to predict the comorbidities related to each
laterality of the hippocampal sclerosis, in order to start treatment as soon as possible.

12



References

1. Wieser HG, Epilepsy ICoNo. ILAE Commission Report. Mesial temporal lobe
epilepsy with hippocampal sclerosis. Epilepsia. Jun 2004;45(6):695-714.
2. Blumcke I, Thom M, Aronica E, et al. International consensus classification of

hippocampal sclerosis in temporal lobe epilepsy: a Task Force report from the ILAE
Commission on Diagnostic Methods. Epilepsia. Jul 2013;54(7):1315-1329.

3. Engel J, Jr. Mesial temporal lobe epilepsy: what have we learned? Neuroscientist.
Aug 2001;7(4):340-352.

4. Cendes F, Sakamoto AC, Spreafico R, Bingaman W, Becker AJ. Epilepsies
associated with hippocampal sclerosis. Acta Neuropathol. Jul 2014;128(1):21-37.

5. Kwan P, Arzimanoglou A, Berg AT, et al. Definition of drug resistant epilepsy:
consensus proposal by the ad hoc Task Force of the ILAE Commission on Therapeutic
Strategies. Epilepsia. Jun 2010;51(6):1069-1077.

6. Cascino GD, Trenerry MR, Jack CR, Jr,, et al. Electrocorticography and temporal
lobe epilepsy: relationship to quantitative MRI and operative outcome. Epilepsia. Jul
1995;36(7):692-696.

7. Theodore WH, Bhatia S, Hatta J, et al. Hippocampal atrophy, epilepsy duration,
and febrile seizures in patients with partial seizures. Neurology. Jan 1 1999;52(1):132-136.
8. Hennessy MJ, Elwes RD, Rabe-Hesketh S, Binnie CD, Polkey CE. Prognostic
factors in the surgical treatment of medically intractable epilepsy associated with mesial
temporal sclerosis. Acta Neurol Scand. Jun 2001;103(6):344-350.

9. Janszky J, Pannek HW, Fogarasi A, et al. Prognostic factors for surgery of
neocortical temporal lobe epilepsy. Seizure. Mar 2006;15(2):125-132.

10. Varoglu AO, Saygi S, Acemoglu H, Ciger A. Prognosis of patients with mesial
temporal lobe epilepsy due to hippocampal sclerosis. Epilepsy Res. Aug
2009;85(2-3):206-211.

11. Adry RA, Meguins LC, da Silva Junior SC, Pereira CU, de Araujo Filho GM,
Marques LH. Factors predicting the outcome following surgical treatment of mesial
temporal epilepsy due to mesial temporal sclerosis. Acta Neurochir (Wien). Dec
2016;158(12):2355-2363.

12 Camfield P, Camfield C, Gordon K, Dooley J. What types of epilepsy are preceded
by febrile seizures? A population-based study of children. Dev Med Child Neurol. Oct
1994;36(10):887-892.

13. VanLandingham KE, Heinz ER, Cavazos JE, Lewis DV. Magnetic resonance
imaging evidence of hippocampal injury after prolonged focal febrile convulsions. Ann
Neurol. Apr 1998;43(4):413-426.

14, Blumcke |, Beck H, Suter B, et al. An increase of hippocampal calretinin-
immunoreactive neurons correlates with early febrile seizures in temporal lobe epilepsy.
Acta Neuropathol. Jan 1999;97(1):31-39.

15. Mathern GW, Adelson PD, Cahan LD, Leite JP. Hippocampal neuron damage in
human epilepsy: Meyer's hypothesis revisited. Prog Brain Res. 2002;135:237-251.

16. Manchanda R, Schaefer B, McLachlan RS, Blume WT. Interictal psychiatric
morbidity and focus of epilepsy in treatment-refractory patients admitted to an epilepsy
unit. Am J Psychiatry. Aug 1992;149(8):1096-1098.

17. Gallucci Neto J, Marchetti RL. [Epidemiologic aspects and relevance of mental
disorders associated with epilepsy]. Braz J Psychiatry. Dec 2005;27(4):323-328.

18. Kummer A, Nunes GC, Campos NM, Lauar H, Teixeira Junior AL. [Frequency of
epilepsy in psychiatric inpatients]. Braz J Psychiatry. Jun 2005;27(2):165-166.

19. de Oliveira GN, Kummer A, Salgado JV, et al. Psychiatric disorders in temporal
lobe epilepsy: an overview from a tertiary service in Brazil. Seizure. Oct
2010;19(8):479-484.

20. Kanner AM. Psychiatric issues in epilepsy: the complex relation of mood, anxiety
disorders, and epilepsy. Epilepsy Behav. May 2009;15(1):83-87.

21. Gaitatzis A, Trimble MR, Sander JW. The psychiatric comorbidity of epilepsy. Acta
Neurol Scand. Oct 2004;110(4):207-220.

13



22, Swinkels WA, Kuyk J, van Dyck R, Spinhoven P. Psychiatric comorbidity in
epilepsy. Epilepsy Behav. Aug 2005;7(1):37-50.
23. Mendez MF, Doss RC, Taylor JL, Salguero P. Depression in epilepsy. Relationship
to seizures and anticonvulsant therapy. J Nerv Ment Dis. Jul 1993;181(7):444-447.
24, Tellez-Zenteno JF, Patten SB, Jette N, Williams J, Wiebe S. Psychiatric
comorbidity in epilepsy: a population-based analysis. Epilepsia. Dec
2007;48(12):2336-2344.
25. Kanner AM. Depression in epilepsy: prevalence, clinical semiology, pathogenic
mechanisms, and treatment. Biol Psychiatry. Aug 1 2003;54(3):388-398.
26. Filho GM, Rosa VP, Lin K, Caboclo LO, Sakamoto AC, Yacubian EM. Psychiatric
comorbidity in epilepsy: a study comparing patients with mesial temporal sclerosis and
juvenile myoclonic epilepsy. Epilepsy Behav. Jul 2008;13(1):196-201.
27. Kanner AM, Palac S. Neuropsychiatric complications of epilepsy. Curr Neurol
Neurosci Rep. Jul 2002;2(4):365-372.
28. Weintraub D, Buchsbaum R, Resor SR, Jr., Hirsch LJ. Psychiatric and behavioral
side effects of the newer antiepileptic drugs in adults with epilepsy. Epilepsy Behav. Feb
2007;10(1):105-110.
29. Adams SJ, O'Brien TJ, Lloyd J, Kilpatrick CJ, Salzberg MR, Velakoulis D.
Neuropsychiatric morbidity in focal epilepsy. Br J Psychiatry. Jun 2008;192(6):464-469.
30. Devinsky O. Psychiatric comorbidity in patients with epilepsy: implications for
diagnosis and treatment. Epilepsy Behav. Dec 2003;4 Suppl 4:S2-10.
31. Filho GM, Mazetto L, Gomes FL, et al. Pre-surgical predictors for psychiatric
disorders following epilepsy surgery in patients with refractory temporal lobe epilepsy
and mesial temporal sclerosis. Epilepsy Res. Nov 2012;102(1-2):86-93.
32. Nilsson L, Tomson T, Farahmand BY, Diwan V, Persson PG. Cause-specific
mortality in epilepsy: a cohort study of more than 9,000 patients once hospitalized for
epilepsy. Epilepsia. Oct 1997;38(10):1062-1068.
33. Glosser G, Zwil AS, Glosser DS, O'Connor MJ, Sperling MR. Psychiatric aspects
of temporal lobe epilepsy before and after anterior temporal lobectomy. J Neurol
Neurosurg Psychiatry. Jan 2000;68(1):53-58.
34. Schmitz B. Depression and mania in patients with epilepsy. Epilepsia. 2005;46
Suppl 4:45-49.
35. Gilliam F. Optimizing health outcomes in active epilepsy. Neurology. Apr 23
2002;58(8 Suppl 5):S9-20.
36. Jokeit H, Ebner A. Long term effects of refractory temporal lobe epilepsy on
cognitive abilities: a cross sectional study. J Neurol Neurosurg Psychiatry. Jul
1999;67(1):44-50.
37. Hermann B, Seidenberg M, Bell B, et al. The neurodevelopmental impact of
childhood-onset temporal lobe epilepsy on brain structure and function. Epilepsia. Sep
2002;43(9):1062-1071.
38. Nogueira MH, Yasuda CL, Coan AC, Kanner AM, Cendes F. Concurrent mood and
anxiety disorders are associated with pharmacoresistant seizures in patients with MTLE.
Epilepsia. Jul 2017;58(7):1268-1276.
39. Santana MT, Jackowski AP, Britto Fdos S, et al. Gender and hemispheric
differences in temporal lobe epilepsy: a VBM study. Seizure. Apr 2014;23(4):274-279.
40. Sherwin I. Psychosis associated with epilepsy: significance of the laterality of the
epileptogenic lesion. J Neurol Neurosurg Psychiatry. Jan 1981;44(1):83-85.
41. Perini G, Mendius R. Depression and anxiety in complex partial seizures. J Nerv
Ment Dis. May 1984;172(5):287-290.
42, Maier M, Mellers J, Toone B, Trimble M, Ron MA. Schizophrenia, temporal lobe
epilepsy and psychosis: an in vivo magnetic resonance spectroscopy and imaging study
of the hippocampus/amygdala complex. Psychol Med. May 2000;30(3):571-581.
43. Quiske A, Helmstaedter C, Lux S, Elger CE. Depression in patients with temporal
lobe epilepsy is related to mesial temporal sclerosis. Epilepsy Res. Apr
2000;39(2):121-125.
44. Kalinin VV, Polyanskiy DA. Focus laterality and interictal psychiatric disorder in
temporal lobe epilepsy. Seizure. Apr 2009;18(3):176-179.

14



45. Inoue Y, Mihara T. Psychiatric disorders before and after surgery for epilepsy.
Epilepsia. 2001;42 Suppl 6:13-18.

46. Wrench J, Wilson SJ, Bladin PF. Mood disturbance before and after seizure
surgery: a comparison of temporal and extratemporal resections. Epilepsia. May
2004;45(5):534-543.

47. Sanchez-Gistau V, Sugranyes G, Bailles E, et al. Is major depressive disorder
specifically associated with mesial temporal sclerosis? Epilepsia. Feb
2012;53(2):386-392.

48. Goncalves EB, de Oliveira Cardoso TAM, Yasuda CL, Cendes F. Depressive
disorders in patients with pharmaco-resistant mesial temporal lobe epilepsy. J Int Med
Res. Feb 2018;46(2):752-760.

49, Bremner JD, Narayan M, Anderson ER, Staib LH, Miller HL, Charney DS.
Hippocampal volume reduction in major depression. Am J Psychiatry. Jan
2000;157(1):115-118.

50. Sheline YI, Gado MH, Kraemer HC. Untreated depression and hippocampal
volume loss. Am J Psychiatry. Aug 2003;160(8):1516-1518.

51. Dulay MF, Schefft BK, Fargo JD, Privitera MD, Yeh HS. Severity of depressive
symptoms, hippocampal sclerosis, auditory memory, and side of seizure focus in
temporal lobe epilepsy. Epilepsy Behav. Aug 2004;5(4):522-531.

52. Baxendale SA, Thompson PJ, Duncan JS. Epilepsy & depression: the effects of
comorbidity on hippocampal volume--a pilot study. Seizure. Sep 2005;14(6):435-438.
53. Kondziella D, Asztely F. Don't be afraid to treat depression in patients with
epilepsy! Acta Neurol Scand. Feb 2009;119(2):75-80.

54. Fisher RS, Acevedo C, Arzimanoglou A, et al. ILAE official report: a practical
clinical definition of epilepsy. Epilepsia. Apr 2014;55(4):475-482.

55. Fisher RS, Cross JH, French JA, et al. Operational classification of seizure types
by the International League Against Epilepsy: Position Paper of the ILAE Commission for
Classification and Terminology. Epilepsia. Apr 2017;58(4):522-530.

56. Scheffer IE, Berkovic S, Capovilla G, et al. ILAE classification of the epilepsies:
Position paper of the ILAE Commission for Classification and Terminology. Epilepsia. Apr
2017;58(4):512-521.

57. Gilliam F, Kanner AM. Treatment of depressive disorders in epilepsy patients.
Epilepsy Behav. Oct 2002;3(5S):2-9.

58. Asadi-Pooya AA, Sperling MR. Age at onset in patients with medically refractory
temporal lobe epilepsy and mesial temporal sclerosis: impact on clinical manifestations
and postsurgical outcome. Seizure. Aug 2015;30:42-45.

59. Duarte JTC, Jardim AP, Comper SM, et al. The impact of epilepsy duration in a
series of patients with mesial temporal lobe epilepsy due to unilateral hippocampal
sclerosis. Epilepsy Res. Nov 2018;147:51-57.

60. de Oliveira GN, Kummer A, Marchetti RL, et al. A critical and descriptive approach
to interictal behavior with the Neurobehavior Inventory (NBI). Epilepsy Behav. Nov
2012;25(3):334-340.

61. Wrench JM, Rayner G, Wilson SJ. Profiling the evolution of depression after
epilepsy surgery. Epilepsia. May 2011;52(5):900-908.

62. Blumcke I, Thom M, Wiestler OD. Ammon's horn sclerosis: a maldevelopmental
disorder associated with temporal lobe epilepsy. Brain Pathol. Apr 2002;12(2):199-211.
63. Villanueva V, Serratosa JM. Temporal lobe epilepsy: clinical semiology and age at
onset. Epileptic Disord. Jun 2005;7(2):83-90.

64. Bien CG, Urbach H, Schramm J, et al. Limbic encephalitis as a precipitating event
in adult-onset temporal lobe epilepsy. Neurology. Sep 18 2007;69(12):1236-1244.

65. Sone D, Sato N, Kimura Y, Watanabe Y, Okazaki M, Matsuda H. Brain
morphological and microstructural features in cryptogenic late-onset temporal lobe
epilepsy: a structural and diffusion MRI study. Neuroradiology. Jun 2018;60(6):635-641.
66. Selai CE, Elstner K, Trimble MR. Quality of life pre and post epilepsy surgery.
Epilepsy Res. Jan 2000;38(1):67-74.

15



67. Wiebe S, Blume WT, Girvin JP, Eliasziw M, Effectiveness, Efficiency of Surgery for
Temporal Lobe Epilepsy Study G. A randomized, controlled trial of surgery for temporal-
lobe epilepsy. N Engl J Med. Aug 2 2001;345(5):311-318.

68. Hildebrandt M, Schulz R, Hoppe M, May T, Ebner A. Postoperative routine EEG
correlates with long-term seizure outcome after epilepsy surgery. Seizure. Oct
2005;14(7):446-451.

69. Janszky J, Janszky |, Schulz R, et al. Temporal lobe epilepsy with hippocampal
sclerosis: predictors for long-term surgical outcome. Brain. Feb 2005;128(Pt 2):395-404.
70. Cramer JA, Brandenburg N, Xu X. Differentiating anxiety and depression
symptoms in patients with partial epilepsy. Epilepsy Behav. Jun 2005;6(4):563-569.

71. Jackson MJ, Turkington D. Depression and anxiety in epilepsy. J Neurol
Neurosurg Psychiatry. Mar 2005;76 Suppl 1:i45-47.

72. Kanner AM. Psychosis of Epilepsy: A Neurologist's Perspective. Epilepsy Behav.
Aug 2000;1(4):219-227.

73. Chokhawala K, Stevens L. Antipsychotic Medications. StatPearls. Treasure Island
(FL)2020.

74. Forsgren L, Nystrom L. An incident case-referent study of epileptic seizures in
adults. Epilepsy Res. May-Jun 1990;6(1):66-81.

75. Swinkels WA, van Emde Boas W, Kuyk J, van Dyck R, Spinhoven P. Interictal
depression, anxiety, personality traits, and psychological dissociation in patients with
temporal lobe epilepsy (TLE) and extra-TLE. Epilepsia. Dec 2006;47(12):2092-2103.

76. Christensen J, Vestergaard M, Mortensen PB, Sidenius P, Agerbo E. Epilepsy and
risk of suicide: a population-based case-control study. Lancet Neurol. Aug
2007;6(8):693-698.

77. Kohler C, Norstrand JA, Baltuch G, et al. Depression in temporal lobe epilepsy
before epilepsy surgery. Epilepsia. Mar 1999;40(3):336-340.

78. de Barros ACS, Furlan AER, Marques LHN, de Araujo Filho GM. Gender
differences in prevalence of psychiatric disorders, levels of alexithymia, and coping
strategies in patients with refractory mesial temporal epilepsy and comorbid psychogenic
nonepileptic seizures. Epilepsy Behav. May 2018;82:1-5.

79. Albert PR. Why is depression more prevalent in women? J Psychiatry Neurosci.
Jul 2015;40(4):219-221.

80. Zender R, Olshansky E. Women's mental health: depression and anxiety. Nurs
Clin North Am. Sep 2009;44(3):355-364.

81. Reuber M, Andersen B, Elger CE, Helmstaedter C. Depression and anxiety before
and after temporal lobe epilepsy surgery. Seizure. Mar 2004;13(2):129-135.

82. Devinsky O, Barr WB, Vickrey BG, et al. Changes in depression and anxiety after
resective surgery for epilepsy. Neurology. Dec 13 2005;65(11):1744-1749.

83. Blumer D, Wakhlu S, Davies K, Hermann B. Psychiatric outcome of temporal
lobectomy for epilepsy: incidence and treatment of psychiatric complications. Epilepsia.
May 1998;39(5):478-486.

84. Desai S, Shukla G, Goyal V, et al. Changes in psychiatric comorbidity during early
postsurgical period in patients operated for medically refractory epilepsy--a MINI-based
follow-up study. Epilepsy Behav. Mar 2014;32:29-33.

85. Marques CM, Caboclo LO, da Silva Tl, et al. Cognitive decline in temporal lobe
epilepsy due to unilateral hippocampal sclerosis. Epilepsy Behav. May
2007;10(3):477-485.

86. Taylor DC, Ounsted C. Biological mechanisms influencing the outcome of seizures
in response to fever. Epilepsia. Mar 1971;12(1):33-45.

87. Fernandez G, Effenberger O, Vinz B, et al. Hippocampal malformation as a cause
of familial febrile convulsions and subsequent hippocampal sclerosis. Neurology. Apr
1998;50(4):909-917.

88. Mainio A, Hakko H, Niemela A, Tuurinkoski T, Koivukangas J, Rasanen P. The
effect of brain tumour laterality on anxiety levels among neurosurgical patients. J Neurol
Neurosurg Psychiatry. Sep 2003;74(9):1278-1282.

89. Kanner AM. Should neurologists be trained to recognize and treat comorbid
depression of neurologic disorders? Yes. Epilepsy Behav. May 2005;6(3):303-311.

16



90. Satishchandra P, Krishnamoorthy ES, van Elst LT, et al. Mesial temporal structures
and comorbid anxiety in refractory partial epilepsy. J Neuropsychiatry Clin Neurosci. Fall
2003;15(4):450-452.

91. da Conceicao PO, Nascimento PP, Mazetto L, Alonso NB, Yacubian EM, de
Araujo Filho GM. Are psychiatric disorders exclusion criteria for video-EEG monitoring
and epilepsy surgery in patients with mesial temporal sclerosis? Epilepsy Behav. May
2013;27(2):310-314.

92, Schmitz B. Psychiatric syndromes related to antiepileptic drugs. Epilepsia.
1999;40 Suppl 10:S65-70.

93. Piedad J, Rickards H, Besag FM, Cavanna AE. Beneficial and adverse
psychotropic effects of antiepileptic drugs in patients with epilepsy: a summary of
prevalence, underlying mechanisms and data limitations. CNS Drugs. Apr 1
2012;26(4):319-335.

94, Friedman DE, Kung DH, Laowattana S, Kass JS, Hrachovy RA, Levin HS.
Identifying depression in epilepsy in a busy clinical setting is enhanced with systematic
screening. Seizure. Jul 2009;18(6):429-433.

95. Kanner AM. Lennox-lombroso lecture, 2013: psychiatric comorbidities through
the life of the seizure disorder: a complex relation with a not so complex solution.
Epilepsy Curr. Nov-Dec 2014;14(6):323-328.

17



Table I - Clinical and Demographic Characteristics in patients with MTLE-HS

Patients (n=228)

n or mean (SD)

Proportion (%) or
median (range)

Sex

Male

Female
Age (years)
Age of Onset (years)
Epilepsy Duration (years)
Febrile Seizure History
Refractory Epilepsy
Laterality on MRI

Left

Right

Bilateral
Psychiatric Medication

Antidepressants

Anxiolytics

Antipsychotics
Family History of Epilepsy
AEDs (number)

<3 AEDs

=3 AEDs

Epilepsy Surgery

103
125

50.66 (12.24)

14.28 (11.62)
36.38 (14.45)

122
161

119
93
16
117
87
70
52
67
2.54 (0.99)

112

116

72

45.2%

54.8%

50.50 (19 - 83)

12.00 (0 - 65)

38.00 (1 - 76)

53.5%
70.6%

52.2%

40.8%

7.0%

51.3%

38.2%

30.7%

22.8%

29.4%

3.00 (1 - 6)

49.1%

50.9%

31.6%

AEDs, antiepileptic drugs; MRI, magnetic resonance imaging; MTLE-HS, mesial temporal
lobe epilepsy with hippocampal sclerosis; SD, standard deviation

18



Table Il - Lifetime Frequency of Psychiatric Disorders in patients with MTLE-HS

Psychiatric Disorder

Any Disorder

Affective Disorders

Anxiety Disorders

Psychotic Disorders

Sleep Disorders

Substance Use Disorders

Personality Disorders

Sexual Dysfunction

Somatoform Disorders

Neurodevelopmental Disorders

Unspecified Mental Disorders

Patients (n=228)

130

79

67

16

14

11

Proportion (%)

57.0%

34.6%

29.4%

7.0%

6.1%

4.8%

3.9%

2.2%

1.3%

1.3%

3.1%

MTLE-HS, mesial temporal lobe epilepsy with hippocampal sclerosis
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Table Il - Clinical and Demographic Characteristics according to Laterality,

excluding Bilateral HS

Patients
(n=212)
Left Right p - value
(n=119) (n=93) n.s. if p=0,05
Sex; n (%) n.s.”
Male 54 (45%) 39 (42%)
Female 65 (55%) 54 (58%)
Age; Mean (SD) 51.34 (12.58) 49.83 (11.82) n.s.**
Age of Onset; Mean (SD) 13.11 (10.70) 16.33 (13.10) n.s.**
Epilepsy Duration; Mean (SD) 38.23 (14.76) 33.49 (14.17) p=0.019""
Febrile Seizure History; n (%) 71 (60%) 41 (44%) p=0.027*
Refractory Epilepsy; n (%) 87 (73%) 61 (66%) n.s.”
Psychiatric Medication; n (%) 56 (47%) 50 (54%) n.s.”
Antidepressants 45 (38%) 34 (37%) n.s.*
Anxiolytics 29 (24%) 34 (37%) n.s.*
Antipsychotics 24 (20%) 21 (23%) n.s.”
Family History of Epilepsy; n (%) 38 (32%) 25 (27%) n.s.”
AEDs; Mean 2.55 2.43 n.s.***
<3 AEDs; n (%) 59 (50%) 50 (54%) n.s.*
=3 AEDs; n (%) 60 (50%) 43 (46%) n.s.*
Epilepsy Surgery; n (%) 43 (36%) 28 (30%) n.s.”

AEDs, antiepileptics drugs; HS, hippocampal sclerosis; SD, standard deviation
* Fisher’s Exact Test ** Variance Analysis *** Pearson’s Chi-Square Test
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Table IV - Lifetime Frequency of Psychiatric Disorders according to Laterality,

excluding Bilateral HS

Patients
(n=212)
Left Right p - value

(n=119) (n=93) n.s. if p=0,05
Any Disorder; n (%) 65 (55%) 55 (59%) n.s.*
Affective Disorders 41 (34%) 33 (35%) n.s.”
Anxiety Disorders 28 (24%) 34 (37%) p=0.042**
Psychotic Disorders 11 (9%) 4 (4%) n.s.*
Sleep Disorders 10 (8%) 4 (4%) n.s.*
Substance Use Disorders 4 (3%) 7 (8%) n.s.*
Personality Disorders 3 (3%) 5 (5%) n.s.*
Sexual Dysfunction 2 (2%) 2 (2%) n.s.”
Somatoform Disorders 2 (2%) 1 (1%) n.s.*
Neurodevelopmental Disorders 1 (1%) 1 (1%) n.s.*
Unspecified Mental Disorders 4 (3%) 2 (2%) n.s.”

HS, hippocampal sclerosis
* Fisher’s Exact Test ** Logistic Regression
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