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Summary

Mental disorders occur in patients with epilepsy significantly more frequently than in the
general population or in those with other chronic diseases. The specificity of epilepsy as a con-
dition of the central nervous system with complex somatic, psychic and social consequences
contributes to co-occurrence of these disorders. Moreover, common pathomechanisms are
suggested for epilepsy and mental disorders, associated with disturbances of bioelectrical
activity and neurotransmission in certain areas of the brain. The authors present a review of
main groups of mental disorders observed in epileptic patients: psychotic, affective, anxiety,
personality, and conduct disorders. They discuss their epidemiology and clinical presentation,
with a particular focus on their risk factors and temporal relation to epileptic seizures. They
also highlight problems associated with differential diagnosis and optimal therapeutic strategy.
Mental disorders have a significant impact on the quality of life and functioning of patients
with epilepsy. Further exploration of interrelationships between these illnesses, as well as
cooperation between neurologists and psychiatrists promote an early and precise diagnosis
of mental disturbances in this group of patients and their effective treatment.
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Introduction

The frequency of mental disorders among patients with epilepsy is significantly
higher than in the general population or among people with other chronic diseases
(Table 1).
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Table 1. The incidence of mental disorders in patients with epilepsy and risk of mental
disorders in patients with epilepsy compared with the general population (odds ratio [OR])
IS, 7,16, 19, 21-25, 27-29, 36-39, 43, 49, 52, 53, 59]

Risk of mental disorder compared

Mental disorders Incidence in patients with epilepsy with population risk (OR)

General 26-36% 2

5.6%
Ictal
30-40%
Psychotic Postictal 7.8
2%
Interictal
5.2%

23%
Preictal
46%
Ictal
Depressive <1% 2.8
Postictal
43%
Interictal
10-42%

) 6-14%
Bipolar ) i 2-17
Bipolar disorder — 2%

11-25%
Preictal
10-15%
Ictal
Anxiety 10-13% Approx. 2
Postictal
45%
Interictal
18-29%

Personality Approx 20%

43%
Conduct Psychogenic non-epileptic seizures
12-32%
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An opposite tendency has also been observed: patients with a history of affective
or anxiety disorders are more often diagnosed with epilepsy [1]. Several hypoth-
eses have been proposed on potentially common pathomechanisms of epilepsy and
mental disorders, mainly associated with disturbances in bioelectrical activity and
neurotransmission in certain areas of the brain [2, 3]. The development of mental
disorders is greatly promoted by the specificity of epilepsy (sudden and unpredictable
character of seizures) and its consequences, including somatic (neurological deficit,
risk of trauma) and psychosocial aspects (cognitive dysfunction, worsening of social
relations, stigma). Mental disorders can constitute a part of an epileptic seizure, retain
a temporal relationship with seizures (peri-ictal) or emerge independently (interictal).
Some types of disorders (panic attacks, psychogenic seizures) may require differen-
tiation from epileptic seizures, although in some patients they may coexist. Mental
disorders among patients with epilepsy substantially affect their quality of life and
general functioning, thus require an interdisciplinary therapeutic approach, with the
cooperation of neurologists and psychiatrists. The choice of pharmacological treat-
ment should include therapeutic efficacy in both diseases, their potential interactions
and adverse effects.

1. Psychotic disorders

The risk of psychotic disorders (ICD-10 — F06.0-F06.3, F06.8) in patients with
epilepsy is 7.8 times greater than in the general population (Table 1). Their highest
incidence is observed in patients with symptomatic epilepsy due to structural brain
lesions: developmental malformations (e.g., errors in neuronal migration), neuroinfec-
tions, cerebro-cranial trauma or neurosurgical procedures [4, 5]. The most predisposed
patients are those with temporal lobe epilepsy (TLE).

1.1. Peri-ictal psychoses

Ictal psychoses usually take the form of a nonconvulsive status epilepticus
and only rarely occur as short, self-limiting episodes. Their symptoms include: ag-
gravation, aggression or ‘freezing’, sometimes hebephrenic or catatonic syndrome
accompanied by disturbed consciousness (to a various degree) [6, 7]. In 30—40% of
patients, disorders of perception occur during epileptic seizures. The type of illusions
or hallucinations (visual, auditory, olfactory, tactile or general somatic sensations)
depends on the localization of the epileptic focus. Epileptic hallucinations are char-
acterized by preserved insight. Approximately 20% of patients (especially with an
epileptic focus in the temporal region) experience hallucinations associated with the
course of time (speeding, slowing, stopping) or memory (déja vu, déja vécu). Con-
currently, approx. 1% of patients with epilepsy experience a so-called dreamy state,



54 Klaudia Jezowska-Jurczyk et al.

feeling of depersonalization, derealization, ‘thought insertion’ or mystical sensations
during a seizure [7].

Postictal psychoses occur within 24 hours to 7 days after a single or cluster seizures
(lucid interval — a period of clear consciousness and normal functioning) and last for at
least 15 hours, up to even 7-8 weeks [ 7]. They can present as affective disorders (depres-
sive, manic), aggressive and destructive behavior sometimes leading to auto-mutilation,
suicide attempts or hurting others. Hallucinations and delusions appear seldom, whereas
negative symptoms (such as alogia, anhedonia, apathy, flattened affect or withdrawal)
are usually absent. Psychotic symptoms may be associated with disturbed conscious-
ness [6, 7]. Almost half of patients experience just one episode of postictal psychosis
during lifetime, other may have a relapse and 14% develop interictal psychosis [8].

Some classifications describe also preictal psychoses, appearing in a prodromal
phase of an epileptic seizure or preceding it by a few hours to a few days. Some au-
thors suggest that they should be treated as separate epileptic seizures with exclusive
psychotic symptomatology [6].

1.2. Interictal psychoses

Interictal psychoses do not imply an immediate association with epileptic seizures
and their duration stretches from a few weeks to even months. They are often named
schizophrenia-like. Characteristic symptoms involve hallucinations (mostly auditory,
less commonly visual), delusions, religious and mystical experiences. Contrary to
schizophrenia, they are not accompanied by disturbances of affect or negative symp-
toms. Disorders of consciousness are not observed [7].

There is another category of so-called alternative psychoses, induced by success-
ful antiepileptic treatment. They can be revealed after introducing a new, efficient
anticonvulsant drug or conducting a successful operation, resulting in both clinical
(absence or decrease of seizures frequency) and EEG (forced normalization) im-
provement [6]. These psychotic episodes proceed usually with productive symptoms
(hallucinations, delusions) or anxiety [7]. Approximately 30-40% of patients with an
alternative psychosis experience also incidents of interictal psychosis, independent
from the treatment [9].

1.3. Pathogenesis

Spreading of paroxysmal activity within the structures of the limbic system (unseiz-
able in standard EEG, but recorded with the use of deep electrodes) is considered as the
background for peri-ictal psychoses [10]. According to another hypothesis, a psychotic
episode is a manifestation of a self-limiting autoimmune encephalitis subsequent to
a transitional increase in permeability of the blood-brain barrier, leading to systemic
blood antigens exposure [4].
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The phenomenon of ‘kindling’ is considered as a pathomechanism for interictal
(also alternative) psychoses. Repetitive bioelectrical discharges in the limbic system
overstimulate the dopaminergic system (through excessive dopamine secretion and/
or increased sensitivity of dopamine receptors), which may lead to the development
of psychotic disorders [3]. Another theory suggests that perinatal hypoxia or injury,
past neuroinfection or trauma may result in synaptic reorganization, reduced neuronal
plasticity and changed catecholaminergic, GABA-ergic and glutaminergic transmis-
sion in susceptible parts of the brain (e.g., the limbic system), favoring both epileptic
seizures and psychotic disorders [11]. Frequent family history of psychiatric disorders
in this group of patients suggests the role of genetic factors in a common background
of epilepsy and psychotic disorders (e.g., CYFIP1 mutations) [12].

The risk of psychotic disorders increases in patients with certain types of epileptic
seizures (mostly focal temporal or secondarily generalized), early onset and longer
duration of the disease, frequent or cluster seizures and concomitant cognitive dys-
function [4, 7].

1.4. Treatment

The treatment of ictal psychoses consists in interrupting a seizure or status epi-
lepticus according to practical guidelines [7]. Effective anticonvulsant treatment may
prevent relapses of postictal psychosis. In its acute phase, benzodiazepines are used
and — in case of failure — neuroleptics (e.g., risperidone, olanzapine, quetiapine) [13].

In 15% of patients with interictal psychosis spontaneous remissions are observed;
among the remaining ones antipsychotic treatment limits the duration of psychotic
episodes. Risperidone is mostly recommended, as it lowers the seizure threshold less
than other neuroleptics, while clozapine is contraindicated [11].

In approx. 0.5% of patients with epilepsy (especially women and patients with
temporal lobe epilepsy), psychotic disorders may be evoked by the use of antiepileptic
drugs, most often phenytoin, zonisamide and levetiracetam, least often — carbamazepine
(Table 2). The prognosis in such cases is better than in other type of epilepsy-related
psychoses, provided an appropriate modification of the treatment [14, 15].
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Table 2. The effect of antiepileptic drugs on mental disorders [14, 15, 30, 34-36, 49, 60]

Mental disorders Recommended antiepileptic drugs Contraindicated antiepileptic drugs
Levetiracetam
Psychotic - Phenytoin
Zonisamide
Levetiracetam
Lamotrigine Topiramate
Affective Carbamazepine Oxcarbazepine Clonazepam
Valproic Acid Vigabatrin
Tiagabine
Pregabalin ,
N Levetiracetam
; Tiagabine o
Anxiety o Ethosuximide
Valproic Acid o
) ) Zonisamide
Benzodiazepines
Conduct - Levetiracetam

2. Affective disorders

The incidence of affective disorders (ICD-10 — F06.3) in patients with epilepsy is
2.8 times higher than in the general population [16] (Table 1).

2.1. Peri-ictal affective disorders

Peri-ictal affective disorders are associated almost exclusively with focal seizures,
mostly originating from the temporal lobe. Preictal depressive disorders, characterized
by mood depression, anxiety and irritability, precede a seizure by a few days to a few
hours [7, 17]. Ictal depressive disorders (sudden, short-lasting mood depression of
varying severity, not related to any environmental factors) may constitute a regular
part of an epileptic seizure. They are often accompanied by: anhedonia, guilt, suicidal
thoughts. Such episodes are rare (< 1%) [7, 17]. Postictal depressive disorders, which
are much more frequent (43%), may be present immediately after a seizure or develop
within a few days time and last up to 24 hours. Symptoms of depression (low mood,
anhedonia, feeling of hopelessness and helplessness, guilt, irritability, suicidal thoughts
in 30% of cases) may be accompanied by anxiety disorders [18, 19].

Preictal bipolar/dysphoric disorders (mood instability with euphoria and irritability)
may begin about 3 days before the seizure, exacerbate during its course and usually
subside within 24 hours [20]. Postictal mania or hypomania, characterized by racing
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thoughts, psychomotor acceleration, elevated mood,euphoria or deconcentration,
develop after a few days after a seizure and last up to several days. They are observed
mostly in patients with focal epileptic seizures [19].

2.2. Interictal affective disorders

Interictal depression is the most frequent affective disorder in patients with epilepsy
(10-42% — percentage comparable to other chronic diseases) [21-25]. It consists of
typical features: mood depression, psychomotor slowness, suicidal thoughts and/or ten-
dencies, somatic symptoms (masked depression —e.g., sleep disorders, menstrual cycle
disturbances, unspecific pain symptoms, dyspepsia, etc.). Depression can be diagnosed
if symptoms persist for more than 2 weeks. In contrast to depression not associated
with epilepsy, guilt consciousness, helplessness and circadian mood fluctuations oc-
cur rarely and the dynamics of the symptoms may be different (acute onset) [7, 26].

Approximately 2% of patients with epilepsy are diagnosed with bipolar disorder
(ICD-10 — F06.31) [27, 28], while 6-14% present with bipolar symptoms (ICD-10
—F06.33) [23, 28, 29]. The morbidity is twice as high than in other chronic diseases
(e.g., migraine, asthma, diabetes) and 20 times higher than in the general population
[23, 27, 29]. No negative influence was observed of the coexistence of epilepsy and
bipolar disorder on either of these diseases [30]

Interictal dysphoric disorders (DD) occur with exacerbations and remissions.
Their characteristic features (diagnosis is possible with at least 3 of the following)
include: mood depression, anergy, pain syndromes, insomnia, panic attacks, anxiety,
irritability, euphoria [31, 32].

2.3. Pathogenesis

The background for peri-ictal disorders is hypothesized to be associated with
a disturbance in the bioelectrical activity of the brain before and during an epileptic
seizure and spreading of epileptic activity i.a. to the limbic system [7]. Decreased
neuronal excitability subsequent to hyperpolarization, decreased level of neurotrans-
mitters (glutamate, endogenous opioids, adenosine) and postictal focal hypoperfusion
are thought to play an important role [18].

Hyperactivation of the hypothalamic-pituitary-adrenal axis and disturbances in
neurotransmission in the CNS (decreased serotoninergic activity and GABA/glutamin-
ergic imbalance) are considered as potential common pathomechanisms of epilepsy
and depression [33].

Furthermore, the phenomenon of ‘kindling’ (‘arousal’ of epileptic activity as
a consequence of repetitive — and consequently perpetuated — changes in the level
of neurotransmitters) and hyperexcitability of neurons caused by excessive cellular
sodium ions influx have been suggested as a common basis for epilepsy and bipolar
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disorder [20]. The last hypothesis is supported by the mood stabilizing effect of sodium
channel blocking anticonvulsant drugs [30].

The probability of depression in patients with epilepsy increases with certain
types of seizures (especially focal with impaired consciousness) and their insufficient
control, but is also related to retained feeling of shame after a seizure or fear of being
hurt due to it [19, 34]. Multiple risk factors for the occurrence and severity of depres-
sion are associated with antiepileptic treatment: depressogenic effect of some agents
(levetiracetam, topiramate, clonazepam, vigabatrin, tiagabine), withdrawal of mood
stabilizing drugs (lamotrigine, carbamazepine, valproic acid) or cytochrome P450
induction (phenytoin, carbamazepine) — especially in the case of simultaneous intake
of antidepressant drugs metabolized by this cytochrome (tricyclic antidepressants,
sertraline) [26, 34, 35] (Table 2).

Occurrence of affective disorders may be also promoted by genetic predisposition
(e.g., polymorphism of genes responsible for GABA-ergic transmission homeostasis),
chronic stress, other psychosocial factors (unemployment, low education and/or eco-
nomic status, stigmatization) [34].

2.4. Treatment

Treatment of peri-ictal disorders consists mostly in effective control of seizures.
In interictal depression and bipolar disorder, specific pharmacological treatment and
psychotherapy (especially cognitive behavioral therapy) are recommended. Adverse
effects, mechanisms of action and potential interactions of anticonvulsant and anti-
depressant drugs should be taken into consideration. The safest antidepressant drugs
(with regard to lowering seizure threshold) are selective serotonin reuptake inhibitors
(especially escitalopram, citalopram, sertraline) and moclobemide, whereas bupropion,
maprotiline and tricyclic antidepressants should be avoided. As it was mentioned above,
some anticonvulsant drugs (lamotrigine, carbamazepine, oxcarbazepine, valproic acid)
have a positive effect on mood stabilization [26], while those potentially exacerbating
depression should be refrained from (levetiracetam, topiramate, clonazepam, vigaba-
trin, tiagabine) [34, 35].

3. Anxiety disorders

Anxiety disorders (ICD-10 — F06.4) occur in patients with epilepsy twice more
often than in the general population (Table 1).

3.1. Peri-ictal anxiety disorders

Preictal disorders, comprising nervousness, fear, anger, irritability, emotional
instability may precede focal epileptic seizures, usually of temporal symptomatology
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[36]. In 10-13% of patients with epilepsy, short-lasting (up to a few minutes) sudden-
onset anxiety episode may constitute a part of a seizure [37, 38]. Their clinical image
depends on the localization of the epileptogenic focus. In patients with temporal lobe
seizures anxiety may vary in intensity (from restlessness/uncertainty to panic), are
accompanied by autonomic dysfunction and the feeling of discomfort in the chest or
head or migrating from the epigastrium to the throat; sometimes depersonalization
and memory illusions co-occur. In patients with frontal lobe seizures, intensive anxi-
ety appears usually at night and wakes the patient from their sleep [7, 36]. Postictal
anxiety disorders are observed in 45% of patients with focal epileptic seizures. They
develop within 12—72 hours after a seizure and can last for up to 24 hours. Their most
common features are: worrying, agoraphobia, fear of recurrence of seizures, obsessions
and compulsions, frequently followed by depressive or dysphoric symptoms [19].

Differentiation of panic attacks and focal epileptic seizures containing features of
anxiety may be a diagnostic challenge. Analysis of their course (epileptic seizures last
shorter, are accompanied by automatisms, disturbances of consciousness and positive
psychotic symptoms) may be helpful. However, recording of paroxysmal activity in
EEG during an incident is the basis for a diagnosis [36].

3.2. Interictal anxiety disorders

Interictal and peri-ictal anxiety disorders (ICD-10 — F06.4) often coexist. Their

most common forms are:

— generalized anxiety disorder (3—12.5%) — persistent and systemic fear exist-
ing for at least 6 months, often associated with somatic and autonomic symp-
toms, also sleep and concentration disorders;

— phobia (2-7%) — fear of a certain situation, object or phenomenon, leading to
their avoidance. In patients with epilepsy, specific phobias may develop: ago-
raphobia (4-5%) — often associated with the fear of consequences of an epi-
leptic seizure outside home, and social phobia (6—-14%) — caused by the spec-
ificity of the disease and feeling of stigmatization;

— obsessive-compulsive disorder (1-3%) — intrusive and unpleasant thoughts,
provoking compulsive behavior;

panic attacks (5-21%) — episodes of sudden, intense and short-lasting fear, not
provoked by any external stimuli, occurring at least once per week for at least one
month [21, 24, 36, 39, 40]

3.3. Pathogenesis

Expansion of the pathological bioelectrical activity within the limbic system,
especially the amygdala, is considered to be the background for anxiety disorders.
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Similarly to affective disorders, potential common pathomechanisms with epilepsy
include: disturbances in serotoninergic, noradrenergic and GABA-ergic transmission;
the phenomenon of ‘kindling’ and dysfunction of the neuronal network integrating the
amygdala and other parts of the CNS (the cortex, the cerebellum). The hypothesis of
the role of GABA-ergic transmission is supported by the anxiolytic effect of GABA-
oriented anticonvulsant drugs (pregabalin, tiagabine, valproic acid, benzodiazepines)
[36]. A common genetic background is also considered — e.g., serotonin gene poly-
morphism [2].

The incidence of anxiety disorders is higher among young people with short his-
tory of epilepsy (adaptive mechanisms develop along with the course of the disease
and with age) [39]. Other issues promoting anxiety disorders include: female sex,
family history of epilepsy, insufficient seizure control (high frequency, unpredictabil-
ity, risk of trauma), side effects of antiepileptic drugs (levetiracetam, ethosuximide,
zonisamide) and psychosocial factors (low education, unemployment, lack of social
support) [7, 36].

3.4. Treatment

Treatment of peri-ictal anxiety disorders is based on effective antiepileptic treat-
ment. However, interictal disorders need a modified approach. The safest anxiolytic
substances in such patients are: mirtazapine, risperidone, venlafaxine and SSRIs;
imipramine, bupropion, olanzapine, quetiapine, clomipramine have a moderate effect,
while chlorpromazine is contraindicated. An anxiolytic effect of GABA-ergic anticon-
vulsant drugs (pregabalin, gabapentin, tiagabine, valproic acid, benzodiazepines) can
be used in the therapy [36].

For specific types of anxiety disorders, the following schemes of treatment are
recommended:

— generalized anxiety disorder — pregabalin is the medication of choice and in

case of failure, paroxetine, venlafaxine and imipramine may be used;

— social phobia — selective serotonin reuptake inhibitors (sertraline, escitalo-
pram, paroxetine) are most efficient;

— obsessive-compulsive disorder — sertraline or clomipramine together with
cognitive behavioral therapy are recommended. Sometimes small doses of
antipsychotics (risperidone, haloperidol) are needed, but as side effects and
interactions of such medications can result in worsening of seizure control,
treatment of these patients requires cautious, interdisciplinary care;

— panic attacks — a combination of SSRIs and cognitive behavioral therapy is
advised, in milder cases psychotherapy may be sufficient [36].

It should be remembered that some antiepileptic drugs (levetiracetam, ethosux-
imide, zonisamide) may exacerbate anxiety. Polytherapy also needs consideration of
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potential interactions: carbamazepine and phenytoin through cytochrome P450 induc-
tion cause a decrease of the serum level of most anticonvulsant drugs, while valproic
acid has a contradictory effect [36] (Table 2).

4. Personality disorders

4.1. Geschwind syndrome — viscosity

In the 1970s, Norman Geschwind described a syndrome typical for patients with
relapsing temporal lobe epileptic seizures. Its dominant feature was so-called viscosity
— persistence of emotions or train of thought despite ceasing of the evoking stimulus.
It was supposed to lead to a disturbance of thought, impairing the communicativeness
of speech, such as: ‘circumstantiality” — multiple straying from the main subject to
loosely associated subplots and back again — or ‘tangentiality’ — repetitive answers
inconsistent with the question. Viscosity could be observed also in different activities,
e.g., prolonged handshake or writing exceptionally long texts (hypergraphy). In such
patients, disorders of thought were also described with a tendency towards religious
thinking, mysticism, overmoralization, philosophizing, aggression, and a decrease of
libido. The traditional description of Geschwind syndrome is nowadays regarded as
controversial and some authors even doubt its relevance [41].

4.2. The current classification of personality disorders (ICD-10 — F07.0)

In patients with epilepsy predominating features of personality include: timidity,
instability, low self-esteem, insecurity, introversion — leading to avoidance of social
interactions. Such description is consistent with the cluster C personality disorders
according to DSM (Diagnostic and Statistical Manual of Mental Disorders). Cluster
C is diagnosed in 72—100% epileptic patients with concomitant personality disorders
[42,43]. Avoidant (63—100%) and dependent (16—45%) personality disorders are most
commonly observed, while obsessive-compulsive ones are less frequent (12—16%)
[42, 43]. Factors that promote the development of personality disorders include:
longer duration of the disease, greater frequency of seizures, large number of antie-
pileptic drugs used. The incidence of avoidant and dependent personality disorders
is affected mostly by the psychosocial consequences of epilepsy (stigmatization,
feeling of loss of control, insecurity, instability) and subsequent social isolation, as
well as by the kind of developed defensive mechanisms. These pathomechanisms
are escalated in patients with drug-resistant epilepsy because of high frequency of
seizures and emerging changes in treatment and/or polytherapy, followed by its side
effects [43].

Pathogenesis of cluster C personality disorders is considered to be associated with
disturbed serotoninergic transmission of the limbic system, subsequent to sensitiza-
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tion caused by repetitive epileptic discharges in this area [44]. This hypothesis may
be supported by higher incidence of personality disorders in patients with temporal
lobe epilepsy, however, data on this subject are limited [43].

Regarding the incidence (14-22%) and types of concomitant personality disorders,
the patients with juvenile myoclonic epilepsy constitute a separate group [45-47]. They
are characterized by: immaturity, emotional instability, hedonism, impulsiveness and
insubordination. More than half of them (54-85%) present with cluster B personality
disorders according to DSM, especially borderline (20-46%) and histrionic (8-35%)
ones. Cluster C disorders — dependent (10-21%) and obsessive-compulsive (4—10%)
personality disorders are much more rare within this group: [45, 46]. The type of
personality disorders in patients with juvenile myoclonic epilepsy can be attributed to
structural and functional changes in the frontal lobes, which is supported by neuroimag-
ing (MRI) [48]. Personality disorders develop more often in patients with insufficient
seizure control [47].

4.3. Treatment

The treatment of personality disorders is based mostly on psychotherapy. In the
case of obsessive-compulsive disorder, SSRIs are also recommended. In patients with
juvenile myoclonic epilepsy, optimal anticonvulsant treatment plays a key role, sup-
ported by behavioral therapy, which modifies the schemes of conduct and has further
positive impact upon seizure control.

5. Conduct disorders

Conduct disorders (ICD-10 — F07.0) in patients with epilepsy usually occur as
aggressive and anti-social behavior (43%) [49]. They are more frequent in patients
with a frontal epileptogenic focus, which supports the hypothesis of their common
structural background with epileptic seizures [50]. The risk of these disorders is
increased by factors associated with treatment (polytherapy, use of levetiracetam,
insufficient seizure control), concomitant disorders (depression, anxiety, cognitive
dysfunction) and psychosocial factors (unemployment, low income, loneliness,
stigmatization) [49, 51].

Psychogenic nonepileptic seizures (PNES) are a particular type of conduct dis-
orders. They resemble actual epileptic seizures, but are not caused by pathological
bioelectrical brain activity. According to the WHO classification, PNES are a subtype
of dissociative (conversion) disorders (ICD-10 — F44). The coexistence of actual and
psychogenic seizures in one person (present in 12-32% of cases) may pose as a di-
agnostic challenge and requires a thorough analysis [52, 53]. PNES misdiagnosed as
real epileptic seizures may lead to a false diagnosis of refractory epilepsy and harmful
escalation of anticonvulsant treatment. On the other hand, withdrawal from therapy
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due to all seizures misclassified as psychogenic ones may result in increase in seizure
frequency or even life-threatening status epilepticus.

Psychogenic nonepileptic seizures appear generally (70-100%) after setting the
diagnosis of epilepsy. Their clinical manifestation usually resembles epileptic seizures
seen in a particular patient, although they are usually more frequent, have longer du-
ration and a more spectacular course [54, 55]. Neither their subjective perception by
the patients, nor the observations of the patients’ kin allow to differentiate these types
of seizures [56].

PNES occur more often in women (70-80%), coexist mostly with actual focal-onset
epileptic seizures (72%) (with the highest risk in frontal lobe epilepsy) seldom with
primarily generalized ones (26%). Frontal lobe seizures (e.g., tortional movements of
the trunk and head), especially with atypical EEG pattern, can be easily mistaken for
PNES and thus should be interpreted cautiously [57].

In 30-70% of patients with epilepsy, the occurrence of PNES is associated with
traumatic experiences (e.g., loss of a close person, physical/emotional/sexual abuse,
family issues, another somatic disease or trauma). In almost all epileptic patients with
PNES (and only approx. 50% of the remaining ones), other psychiatric disorders co-
exist. These include depression (20—58%) and anxiety disorders (up to 50%), cluster
B personality disorders according to DSM (40%), other conversion disorders (20%)
[52, 54]. Moreover, patients with both types of seizures usually present with worse
cognitive performance, especially in the domain of visual memory [55].

The treatment of psychogenic nonepileptic seizures consists in informing the pa-
tient and their kin on the diagnosis and psychotherapy. Such demeanor helps in most
of cases to eliminate or reduce PNES and in some patients also to decrease the doses
of antiepileptic drugs.

Magaudda et al. [58] proposed a classification of patients with concomitant epi-
leptic and nonepileptic seizures, based on the course of the disease, interrelationships
between seizures, and emerging therapeutic possibilities:

(1) patients with refractory focal epilepsy and affective disorders
— PNES are a consequence of the psychosocial burden of epilepsy (stigma-
tization, problems with social relationships or employment);

— treatment is based on cognitive behavioral therapy, alternatively support-
ed by pharmacotherapy.

(2) patients with epilepsy and mental retardation due to early developmental
brain damage
— nonepileptic seizures appear after the reduction of epileptic seizures
through effective anticonvulsant treatment and act as their substitute, as-
suring attention and care from caregivers;

— treatment consists in education of the caregivers and modifying their be-
havior;
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(3) patients with sufficient pharmacological control of seizures who developed
PNES after a traumatic experience
— cluster B personality disorders and/or anxiety disorders often coexist;

— treatment is based on psychotherapy.

6. Consequences of mental disorders in patients with epilepsy

The most important consequence of mental disorders concomitant with epilepsy is
the problem of suicides. Epileptic patients are more susceptible to suicidal thoughts and
tendencies and approx. 0.2—0.4% undertake suicide attempts [ 1, 34]. The risk of suicide
is exceptionally high among patients with temporal lobe epilepsy and in those with
frequent, poorly controlled seizures. The risk increases also with coexisting psychotic,
affective or anxiety disorders and alcohol and drug addictions. This aspect should be
cautiously considered in the case of potential depressiogenic side effects of antiepileptic
medications (levetiracetam, topiramate, clonazepam, vigabatrin, tiagabine).

Mental disorders in patients with epilepsy significantly influence their quality
of life and various aspects of functioning. They have a huge impact upon patients’
perception of oneself and may further increase the feeling of isolation and social
stigmatization caused by epilepsy. Psychiatric disorders may also affect the patient’s
attitude towards the disease and treatment — usually in a negative manner, with an
adverse effect on cooperation with the physician, compliance, and subsequently also
on seizure control.

The knowledge of determinants and typical symptoms of mental disorders coexist-
ing with epilepsy enables to distinguish a group of patients particularly prone to their
development (regarding the type and course of seizures and the patient’s situation) and
pay a special attention to follow-up of epilepsy course and treatment effects.

Considering a growing number of therapeutic options in epilepsy, but also in
psychotic and affective disorders, the knowledge of the medications’ mechanisms of
action, potential interactions and side effects is required to allow an optimal choice for
a specific patient, both in the context of control of seizures and mental disturbances.
The cooperation of a neurologist and psychiatrist in this field may ease the resolution
of diagnostic problems and settlement of an appropriate therapeutic strategy.

References

1. Hesdorffer DC, Ishihara L, Mynepalli L, Webb DJ, Weil J, Hauser WA. Epilepsy, suicidality,
and psychiatric disorders: A bidirectional association. Ann. Neurol. 2012; 72(2): 184-191.

2. Schenkel LC, Bragatti JA, Becker JA, Torres CM, Martin KC, de Souza AC et al. Serotonin
gene polymorphisms and psychiatry comorbidities in temporal lobe epilepsy. Epilepsy Res.
2012; 99(3): 260-266.



Mental disorders in patients with epilepsy 65

13.

14.

20.

21.

22.

. Ma J, Leung LS. Dual effects of limbic seizures on psychosis-relevant behaviors shown by

nucleus accumbens kindling in rats. Brain Stimul. 2016; 9(5): 762-769.

. Pollak TA, Nicholson TR, Mellers JDC, Vincent A, David AS. Epilepsy-related psychosis: A role

for autoimmunity? Epilepsy Behav. 2014; 36: 33-38.

. Clancy MJ, Clarke MC, Connor DJ, Cannon M, Cotter DR. The prevalence of psychosis in

epilepsy: A systematic review and meta-analysis. BMC Psychiatry 2014; 14: 75.

. Gonzalez Mingot C, Gil Villar MP, Calvo Medel D, Corbalan Sevilla T, Martinez Martinez

L, Iniguez Martinez C et al. Epileptic peri-ictal psychosis, a reversible cause of psychosis.
Neurologia 2013; 28(2): 81-87.

. Grabowska A. Elementy napadowych zaburzen psychicznych w padaczce. In: Jedrzejczak J,

Mazurkiewicz-Beldzinska M, editors. Padaczka. Diagnostyka roznicowa. Warsaw: PZWL
Medical Publishing; 2016. P. 169-183.

. Tarulli A, Devinsky O, Alper K. Progression of postictal to interictal psychosis. Epilepsia 2001;

42(11): 1468-1471.

. Matsuura M. Epileptic psychoses and anticonvulsant drug treatment. J. Neurol. Neurosurg.

Psychiatry 1999; 67(2): 231-233.

. Kuba R, Brazdil M, Rektor 1. Postictal psychosis and its electrophysiological correlates in

invasive EEG: A case report study and literature review. Epilepsy Behav. 2012; 23(4): 426—-430.

. Roy K, Balon R, Penumetcha V, Levine BH. Psychosis and seizure disorder: Challenges in

diagnosis and treatment. Curr. Psychiatry Rep. 2014; 16(11): 509.

. Nebel RA, Zhao D, Pedrosa E, Kirschen J, Lachman HM, Zheng D et al. Reduced CYFIPI

in Human Neural Progenitors Results in Dysregulation of Schizophrenia and Epilepsy Gene
Networks. PLoS One 2016; 11(1): e0148039.

Adachi N, Kanemoto K, de Toffol B, Akanuma N, Oshima T, Mohan A et al. Basic treatment
principles for psychotic disorders in patients with epilepsy. Epilepsia 2013; 54(Suppl 1): 19-33.
Noguchi T, Fukatsu N, Kato H, Oshima T, Kanemoto K. Impact of antiepileptic drugs on genesis
of psychosis. Epilepsy Behav. 2012; 23(4): 462—465.

. Chen Z, Lusicic A, O’Brien TJ, Velakoulis D, Adams SJ, Kwan P. Psychotic disorders induced

by antiepileptic drugs in people with epilepsy. Brain 2016; 139(10): 2668-2678.

. Fiest KM, Dykeman J, Patten SB, Wiebe S, Kaplan GG, Maxwell CJ et al. Depression in epi-

lepsy: A systematic review and meta-analysis. Neurology 2013; 80(6): 590-599.

. Kanner AM. Depression in epilepsy: Prevalence, clinical semiology, pathogenic mechanisms,

and treatment. Biol. Psychiatry 2003; 54(3): 388-398.

. Kanner AM, Trimble M, Schmitz B. Postictal affective episodes. Epilepsy Behav. 2010; 19(2):

156-158.

. Kanner AM, Soto A, Gross-Kanner H. Prevalence and clinical characteristics of postictal

psychiatric symptoms in partial epilepsy. Neurology 2004; 62(5): 708-713.

Mula M. The clinical spectrum of bipolar symptoms in epilepsy: A critical reappraisal. Postgrad.
Med. 2010; 122(4): 17-23.

Rai D, Kerr MP, McManus S, Jordanova V, Lewis G, Brugha TS. Epilepsy and psychiatric comor-
bidity: A nationally representative population-based study. Epilepsia 2012; 53(6): 1095-1103.

Tellez-Zenteno JF, Patten SB, Jetté N, Williams J, Wiebe S. Psychiatric comorbidity in epilepsy:
A population-based analysis. Epilepsia 2007; 48(12): 2336-2344.



66

Klaudia Jezowska-Jurczyk et al.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Ottman R, Lipton RB, Ettinger AB, Cramer JA, Reed ML, Morrison A et al. Comorbidities of
epilepsy: Results from the Epilepsy Comorbidities and Health (EPIC) Survey. Epilepsia 2011;
52(2): 308-315.

Bragatti JA, Torres CM, Londero RG, Assmann JB, Fontana V, Martin KC et al. Prevalence

of psychiatric comorbidities in temporal lobe epilepsy: The value of structured psychiatric
interviews. Epileptic Disord. 2010; 12(4): 283-291.

Alsaadi T, El Hammasi K, Shahrour TM, Shakra M, Turkawi L, Almaskari B et al. Preva-
lence of depression and anxiety among patients with epilepsy attending the epilepsy clinic
at Sheikh Khalifa Medical City, UAE: A cross-sectional study. Epilepsy Behav. 2015;
52(Pt A): 194-199.

Bosak M, Dudek D, Siwek M. Depresja u chorych z padaczkg. Psychiatr. Pol. 2012; 46(5):
891-902.

Chang HJ, Liao CC, Hu CJ, Shen WW, Chen TL. Psychiatric disorders after epilepsy diagnosis:
A population-based retrospective cohort study. PLoS One 2013; 8(4): €59999.

Mula M, Schmitz B, Jauch R, Cavanna A, Cantello R, Monaco F et al. On the prevalence of
bipolar disorder in epilepsy. Epilepsy Behav. 2008; 13(4): 658—661.

Ettinger AB, Reed ML, Goldberg JF, Hirschfeld RMA. Prevalence of bipolar symptoms in
epilepsy vs other chronic health disorders. Neurology 2005; 65(4): 535-540.

Knott S, Forty L, Craddock N, Thomas RH. Epilepsy and bipolar disorder. Epilepsy Behav.
2015; 52: 267-274.

Mula M, Jauch R, Cavanna A, Collimedaglia L, Barbagli D, Gaus V et al. Clinical and psycho-
pathological definition of the interictal dysphoric disorder of epilepsy. Epilepsia 2008; 49(4):
650-656.

Nascimento PP, Oliva CH, Franco CMR, Mazetto L, Yamashiro AS, de Aratijo Filho GM et al.
Interictal dysphoric disorder: A frequent psychiatric comorbidity among patients with epilepsy
who were followed in two tertiary centers. Arq. Neuropsiquiatr. 2013; 71(11): 852-855.
Kanner AM. Depression and epilepsy: A bidirectional relation? Epilepsia 2011; 52(Suppl 1):
21-27.

Grabowska-Grzyb A, Jedrzejczak J, Naganska E, Fiszer U. Risk factors for depression in patients
with epilepsy. Epilepsy Behav. 2006; 8(2): 411-417.

Lafay-Chebassier C, Chavant F, Favreliére S, Pizzoglio V, Pérault-Pochat M-C; French Associa-
tion of Regional Pharmacovigilance Centers. Drug-induced depression: A case/non case study
in the French Pharmacovigilance Database. Therapie 2015; 70(5): 425-432.

Beyenburg S, Mitchell AJ, Schmidt D, Elger CE, Reuber M. Anxiety in patients with epilepsy:
Systematic review and suggestions for clinical management. Epilepsy Behav. 2005; 7(2):
161-171.

Chiesa V, Gardella E, Tassi L, Canger R, Lo Russo G, Piazzini A et al. Age-related gender dif-
ferences in reporting ictal fear: Analysis of case histories and review of the literature. Epilepsia
2007; 48(12): 2361-2364.

Chong DJ, Dugan P; EPGP Investigators. Ictal fear: Associations with age, gender, and other
experiential phenomena. Epilepsy Behav. 2016; 62: 153—-158.

Brandt C, Schoendienst M, Trentowska M, May TW, Pohlmann-Eden B, Tuschen-Caffier B et

al. Prevalence of anxiety disorders in patients with refractory focal epilepsy — A prospective
clinic based survey. Epilepsy Behav. 2010; 17(2): 259-263.



Mental disorders in patients with epilepsy 67

40.

41.
42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Pariente PD, Lepine JP, Lellouch J. Lifetime history of panic attacks and epilepsy: An associa-
tion from a general population survey. J. Clin. Psychiatry 1991; 52(2): 88—89.

Benson DF. The Geschwind syndrome. Adv. Neurol. 1991; 55: 411-421.

Arnold LM, Privitera MD. Psychopathology and trauma in epileptic and psychogenic seizure
patients. Psychosomatics 1996; 37(5): 438—443.

Lopez-Rodriguez F, Altshuler L, Kay J, Delarhim S, Mendez M, Engel J. Personality disorders
among medically refractory epileptic patients. J. Neuropsychiatry Clin. Neurosci. 1999; 11(4):
464-469.

Kalynchuk LE. Long-term amygdala kindling in rats as a model for the study of interictal emo-
tionality in temporal lobe epilepsy. Neurosci. Biobehav. Rev. 2000; 24(7): 691-704.

Gélisse P, Genton P, Samuelian JC, Thomas P, Bureau M. Psychiatric disorders in juvenile
myoclonic epilepsy. Rev. Neurol. (Paris) 2001; 157(3): 297-302.

de Aratjo Filho GM, Pascalicchio TF, Sousa P, Lin K, Ferreira Guilhoto LM, Yacubian EM.
Psychiatric disorders in juvenile myoclonic epilepsy: A controlled study of 100 patients. Epilepsy
Behav. 2007; 10(3): 437-441.

Guaranha MS, Filho GM, Lin K, Guilhoto LM, Caboclo LO, Yacubian EM. Prognosis of juvenile
myoclonic epilepsy is related to endophenotypes. Seizure. 2011; 20(1): 42—-48.

de Araujo Filho GM, Jackowski AP, Lin K, Guaranha MS, Guilhoto LM, da Silva HH et al.
Personality traits related to juvenile myoclonic epilepsy: MRI reveals prefrontal abnormalities
through a voxel-based morphometry study. Epilepsy Behav. 2009; 15(2): 202-207.
Wieshmann UC, Baker GA. Self-reported feelings of anger and aggression towards others in patients
on levetiracetam: Data from the UK antiepileptic drug register. BMJ Open. 2013; 3(3): €002564.
Trebuchon A, Bartolomei F, McGonigal A, Laguitton V, Chauvel P. Reversible antisocial behavior
in ventromedial prefrontal lobe epilepsy. Epilepsy Behav. 2013; 29(2): 367-373.

Piazzini A, Bravi F, Edefonti V, Turner K, Vignoli A, Ferraroni M et al. Aggressive behavior
and epilepsy: A multicenter study. Epilepsia. 2012; 53(10): el 74—e179.

Turner K, Piazzini A, Chiesa V, Barbieri V, Vignoli A, Gardella E et al. Patients with epilepsy and
patients with psychogenic non-epileptic seizures: Video-EEG, clinical and neuropsychological
evaluation. Seizure 2011; 20(9): 706-710.

Chen-Block S, Abou-Khalil BW, Arain A, Haas KF, Lagrange AH, Gallagher MJ et al. Video-EEG
results and clinical characteristics in patients with psychogenic nonepileptic spells: The effect
of a coexistent epilepsy. Epilepsy Behav. 2016; 62: 62—65.

Wissel BD, Dwivedi AK, Gaston TE, Rodriguez-Porcel FJ, Aljaafari D, Hopp JL et al. Which
patients with epilepsy are at risk for psychogenic nonepileptic seizures (PNES)? A multicenter
case-control study. Epilepsy Behav. 2016; 61: 180—184.

Reuber M, Qurishi A, Bauer J, Helmstaedter C, Fernandez G, Widman G et al. Are there physical
risk factors for psychogenic non-epileptic seizures in patients with epilepsy? Seizure 2003; 12(8):
561-567.

Gordon PC, Valiengo Lda C, Proenca IC, Kurcgant D, Jorge CL, Castro LH et al. Comorbid
epilepsy and psychogenic non-epileptic seizures: How well do patients and caregivers distinguish
between the two. Seizure 2014; 23(7): 537-541.

Pillai JA, Haut SR, Ramsay RE, Cohen A, Brown MC, Krumholz A et al. Patients with epilepsy

and psychogenic non-epileptic seizures: An inpatient video-EEG monitoring study. Seizure
2012; 21(1): 24-27.



68

Klaudia Jezowska-Jurczyk et al.

58.

59.

60.

Magaudda A, Gugliotta SC, Tallarico R, Buccheri T, Alfa R, Lagana A. Identification of three
distinct groups of patients with both epilepsy and psychogenic nonepileptic seizures. Epilepsy
Behav. 2011; 22(2): 318-323.

Blanchet P, Frommer GP. Mood change preceding epileptic seizures. J. Nerv. Ment. Dis. 1986;
174(8): 471-476.

Mula M, Pini S, Cassano GB. The role of anticonvulsant drugs in anxiety disorders. J. Clin.
Psychopharmacol. 2007; 27(3): 263-272.

Address: Klaudia Jezowska-Jurczyk
Wroclaw Medical University
Department and clinic of Neurology
50-566 Wroctaw, Borowska Street 213
e-mail: klaudiajezowska@gmail.com



