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Analogy between psychosis antedating epilepsy and epilepsy
antedating psychosis
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SUMMARY

Purpose: Patients with recurrent epileptic seizures after
the development of psychosis (Psychosis-Epilepsy) have
been regarded as belonging to a different clinical entity
from those with epilepsy antedating the development of
psychosis (Epilepsy-Psychosis). However, clinical charac-
teristics of patients with Psychosis-Epilepsy have not been
well described, except for early German studies. We
aimed to estimate the reliability of distinction between
Psychosis-Epilepsy and Epilepsy-Psychosis by comparing
their clinical characteristics.

Methods: Among 312 patients with epilepsy and psychosis
enrolled in this multicenter study, 23 patients had Psycho-
sis-Epilepsy and 289 patients had Epilepsy-Psychosis (i.e.,
interictal psychosis). Demographic (i.e., sex, age at time
of evaluation, and intellectual functioning), psychiatric
(i.e., age at onset of psychosis, subtype of psychosis, dura-
tion of psychotic episode, and a family history of psycho-
sis), and epileptic (i.e., age at onset of epilepsy, subtype of

epilepsy, seizure type, and a family history of epilepsy)
characteristics of both groups were compared.

Key Findings: Clinical characteristics, either in their psy-
choses or epilepsies, except for age-related variables,
were equivalent between patients with Psychosis-Epilepsy
and those with Epilepsy-Psychosis. Time intervals
between onset of psychosis and that of epilepsy in the two
groups showed a normal distribution curve.

Significance: The presence of many common features and
the linear distribution of the time intervals did not fully
support that Psychosis-Epilepsy and Epilepsy-Psychosis
were two distinctly different entities. Among certain
patients who have genetic vulnerabilities to both psycho-
ses and seizures, psychosis may develop either antedating
or postdating the development of epilepsy. These findings
may suggest a hecessary reconceptualization of psychoses
in epilepsy.

KEY WORDS: Psychosis, Epilepsy, Epilepsy psychosis,
Organic psychosis, Classification of mental disorders in
epilepsy.

Comorbidity of psychoses has been described frequently
in patients with epilepsy. Psychoses unrelated to ictal events
can be classified according to the timing of the development
of epilepsy (World Health Organization, 1992). Psychoses
antedating recurrent epileptic seizures (Psychosis-Epilepsy)
are generally regarded as functional psychosis (e.g., schizo-
phrenia) and other psychoses after recurrent seizures (Epi-
lepsy-Psychosis) are categorized as organic psychosis.
Slater (1969) established the modem concept of “epileptic
psychosis,” in which chronic paranoid psychosis came
on after years of epileptic fits. His concepts, similar to

Accepted January 24, 2011; Early View publication March 31, 2011.

Address correspondence to Naoto Adachi, MD, Adachi Mental Clinic,
Kitano 7-5-12, Kiyota, Sapporo 004-0867, Japan. E-mail: adacchan@
tky2.3web.ne.jp

Wiley Periodicals, Inc.
© 2011 International League Against Epilepsy

Epilepsy-Psychosis, were mainly based on three findings:
(1) psychopathologies different from those commonly seen
in patients with schizophrenia; (2) genetic predisposition of
psychosis equivalent to that in the general population; and
(3) occurrence of psychosis following the onset of psychosis
with a mean interval of 14 years. In recent literature, Epi-
lepsy-Psychosis has been vigorously studied as a condition
likely associated with epilepsy-related processes (Trimble
& Schmitz, 1997), whereas Psychosis-Epilepsy was often
regarded as a consequence of iatrogenic factors such as side
effects from antipsychotic drugs (APDs) (Itil & Soldatos,
1980; Hedges et al., 2003) or mere coincidence of the two
conditions despite a comparatively high prevalence of spon-
taneous seizures in patients with schizophrenia in the period
prior to the development of modern APDs (Esser, 1938;
Yde et al., 1941). Interestingly, little attention has been paid
to classical studies in that psychosis antedating epilepsy was



considered as a variant of epilepsy-related psychoses
(so called epilepsy psychoses) (Krapf, 1928; Glaus, 1931;
Gruhle, 1935). Recent large studies have shown that not
only epileptic factors but also nonepileptic factors are
associated with the development of “Epilepsy-Psychosis”
(Adachi et al., 2002; Qin et al., 2005; Adachi et al., 2010).
In contrast, clinical features of Psychosis-Epilepsy, in par-
ticular its epilepsy-related phenomena, are not well charac-
terized. This has raised a question as to the rationale of the
dichotomy of psychoses in epilepsy patients according to
the timing of the development of epilepsy. In the current
study, we investigated clinical characteristics of patients
with psychosis antedating epilepsy (Psychosis-Epilepsy)
and those with epilepsy antedating psychosis (Epilepsy-Psy-
chosis).

METHODS

Subjects

Three hundred twelve patients with both epilepsy and
psychosis unrelated to ictal symptoms (interictal) were con-
secutively registered for the study in December 2000, from
a collaborative database specially designed for epilepsy and
psychosis of five institutions in Tokyo with adult epilepsy
clinics: the National Center Hospital for Mental, Nervous,
and Muscular Disorders; Nihon University Hospital; Tokyo
Medical University Hospital; Tokyo Medical and Dental
University Hospital; and Komagino Hospital (Adachi et al.,
2000, 2002, 2008, 2010). There were 23 patients who devel-
oped recurrent epileptic seizures after the development of
psychosis (Psychosis-Epilepsy); a full set of data was avail-
able for 21 patients and some pieces of data were missing in
two patients. Two hundred eighty-nine patients developed
interictal psychosis after the development of epilepsy (Epi-
lepsy-Psychosis). Psychosis was defined as the presence of
hallucinations, delusions, or a limited number of severe
abnormalities of behavior in accordance with the Interna-
tional Classification of Diseases (ICD10) (World Health
Organization, 1992). Patients with a history of postictal psy-
chotic episodes (i.e., postictal psychosis or bimodal psycho-
sis where interictal and postictal psychoses occurred
independently) (Adachi et al., 2000, 2002, 2008, 2010)
were excluded. All the patients met diagnostic criteria for
the International Epilepsy Classifications (Commission on
Classification and Terminology of the International League
Against Epilepsy, 1989). Other seizure-like conditions, such
as syncope, panic attacks, tics, and migraines, were also
excluded (Koutroumanidis et al., 2010). None of the
patients enrolled had a history of substance misuse, evi-
dence of dementing processes, a progressive mass lesion in
the brain, or a neurodegenerative disorder.

Research variables
We investigated the following characteristics of the
study patients: (1) age at the time of examination; (2) sex;
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(3) family history (first-degree relative) of psychosis
(Kitamura et al., 1984); (4) family history (first-degree
relative) of epilepsy; (5) intellectual functioning, that is,

normal  (full-scale IQ [FIQ] =285), borderline
(70 £ FIQ < 85), mental retardation (IQ < 70); (6) age of
onset of psychosis; (7) subtype of psychosis (i.e., schizo-
phrenia, schizotypal disorders, delusional disorders, acute
and transient psychotic disorders, schizoaffective disorders,
and other psychosis), classified in accordance with the
ICD10 criteria (although Epilepsy-Psychosis were formally
classified as Organic Mental Disorders, psychiatric diagno-
sis was made with an exception of epilepsy for comparing
the two groups) (World Health Organization, 1992); (8)
duration of the longest psychotic episode, whether that
lasted for 1 month or longer (Bruens, 1974; World Health
Organization, 1992); (9) age at onset of epilepsy; (10) time
interval between onset of psychosis and that of epilepsy;
(11) type of epilepsy (i.e., partial epilepsy [PE], generalized
epilepsy [GE], or unclassifiable epilepsy [UE]), determined
on the basis of ictal symptoms, electroencephalography,
and neuroimaging findings in accordance with the Interna-
tional Classification of Epilepsies (Commission on Classi-
fication and Terminology of the International League
Against Epilepsy, 1989); and (12) types of seizures, in
accordance with the International Seizure Classification
(Commission on Classification and Terminology of the
International League Against Epilepsy, 1981).

In the Psychosis-Epilepsy patients, further variables were
noted: (13) antipsychotic drugs (APDs) at the time of the
first seizure, that is, first-generation (typical) APDs (e.g.,
butyrophenones, phenothiazines, benzamides, and thiepines)
and second-generation (atypical) APDs (e.g., serotonin-
dopamine antagonists, dibenzothiazepines, and multi-acting
receptor-targeted antipsychotics) (Hedges et al., 2003); (14)
a history of electroconvulsive treatment (ECT); and (15) a
history of febrile seizure.

Procedures

Diagnoses and clinical evaluations were made by consul-
tant neuropsychiatrists qualified in both epileptology and
psychiatry. The psychiatric diagnosis was based on standard
clinical interviews with any differences resolved by consen-
sus; a formal psychiatric rating scale and structured inter-
view were not used. This study was given approval by the
hospitals’ ethics committees.

Data analysis

Differences in linear variables were subjected to analy-
sis of variance (ANOVA). Correlations between categori-
cal variables were analyzed with a contingency table
analysis, that is, chi-square test or Fisher’s exact test. A
p-value of <0.05 was considered significant. All statistical
analyses were performed with the Statistical Package for
Social Sciences (SPSS) version 14.0 (SPSS Inc, Chicago,
IL, US.A)).
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REsuLTS

Characteristics of all patients

The 312 patients with psychosis and epilepsy were com-
posed of 157 men and 155 women. Age at the examination
ranged from 15-72 years [mean 37.0, standard deviation
(SD) 12.9]. Age at onset of epilepsy ranged from 0-53 years
(mean 13.0, SD 9.4). Age at onset of psychosis ranged from
10-65 years (mean 25.6, SD 9.6). The time interval from
the onset of epilepsy to that of psychosis showed a normal
distribution curve (mean 12.7 years, SD 10.9, range 33-50,
Fig. 1A).

Characteristics of patients with Psychosis-Epilepsy and
those with Epilepsy-Psychosis

Main clinical characteristics of the 23 Psychosis-Epilepsy
patients and the 289 Epilepsy-Psychosis are shown in
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(A) The time interval (years) from onset of epilepsy to that of
psychosis in both groups showed a continuous bell-curve
shape. (B) The distribution of time interval (years) from onset
of psychosis to that of epilepsy in the patients with Psychosis-
Epilepsy was shown.
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Table 1. The other clinical characteristics of the main body
of the Epilepsy-Psychosis patients (n = 285) were shown
in detail elsewhere (Adachi et al., 2010). Whereas the
number of unclassifiable epilepsy diagnoses was signifi-
cantly greater in Psychosis-Epilepsy patients (y* = 8.38,
p = 0.014), there was no difference in the distributions of
partial and generalized epilepsies between the Psychosis-
Epilepsy and the Epilepsy-Psychosis patients (x* = 0.10,
p = 0.760). The time interval from the onset of epilepsy to
that of psychosis in the Epilepsy-Psychosis patients ranged
from 0-50 years (mean 14.2, SD 9.3, median 13, mode 10)
(Adachi et al., 2010). The time interval from the onset of
psychosis to that of epilepsy in the Psychosis-Epilepsy ran-
ged from 1-33 years (mean 8.6, SD 8.6, median 6, mode 1,
Fig. 1B).

Additional information of the Psychosis-Epilepsy
patients

Subcategories of the 18 schizophrenia patients were
hebephrenic in nine, paranoid in eight, and unclassified in
one. Three patients had atypical autism (World Health
Organization, 1992) prior to the development of psychosis.
At the onset of the first seizure, 11 of the 21 patients had
taken various combinations of first-generation APDs (six
patients were treated mainly with haloperidol, three mainly
with phenothiazines, and two with APD unspecified); no
patient took any second-generation APDs. Twenty-two
patients were on different regimens of APDs between the
time of their first and second seizures. The remaining one
patient was on the same regimen of APDs (chlorpromazine
75 mg/day and levomepromazine 10 mg/day) when she
developed her first and second seizures (complex partial sei-
zures); however, her medication compliance was poor on
both occasions. Three patients had conventional ECTs 5-16
(mean 11.0) years before the development of epilepsy. No
patients had a distinct seizure-inducing condition preceding
the first seizure, for example, central nervous system infec-
tion, head trauma, alcohol withdrawal, or overdose. Subcat-
egories of partial epilepsy were temporal lobe epilepsy in
six, frontal lobe epilepsy in six, occipital lobe epilepsy in
one, and multi- or undetermined-lobular epilepsy in three.
Fourteen of the 21 patients had infrequent seizures, with a
frequency of less than yearly (total numbers of seizures
were 10 or less after the first epileptic seizure). Seven of the
21 patients had febrile seizures in their infancy.

DisCcuUsSsION

Among 312 patients with epilepsy who had a history of
ictus-unrelated psychosis, 23 (6.8%) patients had psychosis
antedating the development of epilepsy. Our findings are
comparable to those in early German studies (Krapf, 1928;
Glaus, 1931; Gruhle, 1935) reporting that 8—17% of patients
with a history of both epilepsy and psychosis exhibited psy-
chosis first, although the prevalence from their multiple
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Psychosis-Epilepsy Epilepsy-Psychosis
(n=123) (n = 289) Statistics p

Sex (men/women) /12 146/143 0.062 0.832
Age at the examination; mean (SD) 42.6(13.2) 40.9 (12.9) 0.37 0.544
Family history of psychosis (positive/negative) 2121 217264 0.00 0.682
Family history of epilepsy (positive/negative) 3/20 19/266 1.36 0214
Intellectual functioning (normal/borderline/mental retardation) 13/7/3 143/56/90 3.84 0.164
Age of onset of psychosis; mean (SD) 17.5 26.1(9.6) 10.1 0.002
Subtype of psychosis (SC/SD/DD/AP/SAD/OTS) 18/0/2/2/1/0 213/7/29/27/5/8 2.06 0.863
The duration of psychotic episodes (> month/<| month/not available) 217210 247/28/14 1.08 0.703
Age of onset of epilepsy; mean (SD) 28.2(11.4) 11.8(8.1) 80.8 0.000
Epilepsy type (GE/PE/UE) 4/16/3 49/236/4 8.38 0.014
[GE/PE] [4/16] [49/236] [0.10] [0.7601
Seizure type; GTC (exist/absent) 20/3 210/79 2.25 0.216
CPS [PE] 133 193/43 1.56 1.000
SPS [PE] 917 153/83 0.48 0.591
Other generalized [GE] 113 37 2.44 0.285

SC, schizophrenia; SD, schizotypal disorders; DD, delusional disorders; AP, acute-transient psychoses; SAD, schizoaffective disorders; OTS, other psychotic
disorders; GE, generalized epilepsies; PE, partial epilepsies; UE, unclassifiable epilepsies; GTC, generalized tonic—clonic seizure; CPS, complex partial seizure; SPS,
simple partial seizure; other generalized, other generalized seizures (absence, myoclonic, tonic, and so on).

case report approaches might not be totally accurate.
Because the prevalence of Psychosis-Epilepsy may be
higher than generally thought, it is worth clarifying its clini-
cal characteristics.

When seizures occur in patients who have already been
treated for psychosis, APDs (Itil & Soldatos, 1980) and
ECT (Rasmussen & Lunde, 2007) can be considered as
iatrogenic risk factors for seizures. Whereas seizures in
psychotic patients taking APDs are often regarded just as
APD-related events recently (Itil & Soldatos, 1980;
Hedges et al., 2003), such assumption is not always sup-
ported by evidence. Recurrent partial seizures were rarely
associated only with an APD-related condition (Devinsky
& Pacia, 1994). Approximately 2-3% of patients with
schizophrenia exhibited spontaneous convulsive seizures,
even in the pre-APD period (Esser, 1938; Yde et al,,
1941). Similarly, in terms of possible iatrogenic effects of
ECT, several large studies have shown no significant cau-
sal association between ECT and newly developed epi-
lepsy (Blackwood et al., 1980; Devinsky & Duchowny,
1983). In the current study, one half of our Psychosis-Epi-
lepsy patients developed their first seizure while not tak-
ing an APD. The rest of them were on first-generation
APDs, which have a lower risk of inducing seizures than
second-generation APDs (Centorrino et al., 2002; Hedges
et al., 2003). Most of the Psychosis-Epilepsy patients took
different regimens of APDs at the time of their initial and
second seizures. Furthermore, three patients exhibited
spontaneous partial seizures long after ECT, which were
unlikely to be typical ECT-induced phenomenon (Devin-
sky & Duchowny, 1983). All taken together, the develop-
ment of seizures in our Psychosis-Epilepsy patients was
not fully explained by the adverse effects from APDs and
ECT.
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Psychiatric characteristics of the Psychosis-Epilepsy
patients were similar to those of the Epilepsy-Psychosis
patients. Both groups tended to have long-lasting psychoses
(Kanemoto et al., 2001). Whereas most of the Psychosis-
Epilepsy patients had chronic schizophrenia, the majority
of Epilepsy-Psychosis patients also met the ICDI10
Schizophrenia Criteria (World Health Organization, 1992),
with an exception of the presence of epilepsy. We did not
carry out structured interviews for detailed psychopatholo-
gies to compare between the two groups in the current study;
therefore, we could not depict the psychiatric features in the
two groups against those described by Slater et al. (1963)
that patients with epileptic psychosis retained emotional
responses in comparison to those with schizophrenia. Three
patients had atypical autism prior to schizophrenia. Children
with autistic spectrum disorders showed increased risk for
psychosis and epilepsy (Volkmar & Cohen, 1991; Craddock
& Owen, 2010a). The onset of psychosis was earlier in age
for Psychosis-Epilepsy patients than for Epilepsy-Psychosis
patients. This may be partly due to the study design, as psy-
chosis and epilepsy had already developed at the time of
observation. The frequent family history of psychosis in
both groups indicated that genetic vulnerability to psychosis
was equivalent between them.

Types of epilepsy and seizure were similar between the
Psychosis-Epilepsy patients and the Epilepsy-Psychosis
patients. The majority of the patients in both groups had
partial epilepsy and partial seizures, which indicated the
presence of focal brain damage causing self-sustained
repeated seizures, as opposed to condition-related events
like APD overdose. Genetic predisposition to epilepsy was
also equivalent between both groups of patients and com-
parable to that (9.1%) of our cohort of epilepsy patients
without psychosis (Adachi et al., 2002). A history of febrile



