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Psychoses in drug-resistant temporal lobe epilepsy
INGE JENSEN AND J. K. LARSEN

From the University Clinics of Neurosurgery and Psychiatry, Rigshospitalet, Copenhagen
and University Clinic of Neurology, Glostrup Hospital, Denmark

S U M MAR Y In the survey of 74 Danish patients with temporal lobe epilepsy who underwent
temporal lobectomy, a total of 20 patients were psychotic. Nine of these became psychotic
during the follow-up period, six of them after cessation of their epileptic seizures. There were
13 schizophrenia-like psychoses, six paranoid delusional and depressive psychoses, and one child-
hood psychosis. Operation was on the right side in 39 and on the left side in 35 patients. When
the various psychotic groups were compared with each other or with the nonpsychotic patients,
the side of operation was no,t found to be statistically important. The patients with psychoses
were older at operation and showed a higher rate of focal lesions in the resected specimens.
Although more psychotic patients were bright or normally gifted, and had achieved a higher
standard of schooling than nonpsychotic patients, their social status after operation was inferior.
Surgery had no effect on psychosis present preoperatively nor on its possible postoperative onset.
The diagnosis of psychosis was not considered to be a contraindication to temporal lobectomy.

An association between epilepsy and psychosis has
been recognised since the nineteenth century
(Davidson and Bagley, 1969; Kohler, 1973;
Bruens, 1974). A possible relationship between
epilepsy and affective disorders was examined in
only a few cases (Flor-Henry, 1969a, b), whereas
most studies were directed at the relationship be-
tween epilepsy and schizophrenia.
For many years these two disorders were

thought to show an inverse relationship (Krapf,
1928; Glaus, 1931; Gruhle, 1936; von Meduna,
1937; Yde et al., 1941), although both were often
diagnosed concurrently in a patient.

Generally the psychosis was preceded by
epileptic seizures over several years (Gruhle, 1936;
Rodin et al., 1957) and occurred when the epilepsy
was in remission (Glaus, 1931). This view was
supported by the electrophysiological studies of
Landholt (1960), who described onset of or worsen-
ing of existing psychosis in relation to a normalisa-
tion or almost normalisation of the EEG in
temporal lobe epileptics ("forced normalisation").

Slater and Beard (1963a, b) in their compre-
hensive writings based on the observations of Hill
(1953) and Pond (1957) reformulated the
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nosography of the schizophrenia-like psychoses
of epilepsy. They found no evidence against the
hypothesis that epilepsy was aetiologically related
to the psychoses. This concept was developed by
Flor-Henry (1969b) who claimed that the presence
of psychomotor seizures and frequent temporal
fits were universely correlated with psychoses,
suggesting that such seizures and psychoses were
manifestations of the same underlying disturbance
of cerebral function. Falconer and Serafetinides
(1963) and Taylor (1972) suggested that temporal
lobe epilepsy and schizophrenia-like psychoses
were associated but different entities each of
which followed its own cause, although both were
localised in the temporal lobe. Lastly Bruens
(1974) regarded the causes of psychoses as multi-
factorial.
Few surveys of surgical management report in

detail cases of schizophrenia-like illness which
have occurred (Paillas, 1958; James, 1960; Bailey,
1961; Falconer and Serafetinides, 1963; Green
and Scheetz, 1964; Bein and Boreiko, 1972;
Taylor, 1972).
The present investigation aims to record the

incidence and clarify the aetiology and underlying
neuropathology of the psychoses associated with
cpilepsy by corrclating the psychosis with various
clinical parameters.

Fisher's Exact Test (the Vierfelder Test) is
the statistical test generally applied with the

948

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.42.10.948 on 1 O
ctober 1979. D

ow
nloaded from

 

http://jnnp.bmj.com/


Psychoses in drug-resistant temporal lobe epilepsy

significance level at 5% (P<0.05). If the signifi-
cance is found to be at or below the 1% level or
if other statistical methods are applied, this is
specified in the text.

Subjects and methods

The preliminary case material consisted of 78
patients; four of these (cases 59, 61, 66 and 69)
were excluded from the final analysis because of
a preoperative diagnosis of tumour.

In the present study we surveyed 20 psychotic
patients who were found among 74 consecutive
patients with drug-resistant temporal lobe epilepsy
and who had undergone unilateral anterior tem-
poral lobe resection at the University Clinic of
Neurosurgery, Rigshospitalet, Copenhagen, be-
tween 1960 and 1969. All had psychomotor attacks,
with or without focal seizures, arising in the
temporal lobe, and 17 of the 20 psychotic patients
also had grand mal (tonic-clonic seizures). Pre-
operatively all were socially handicapped by
frequent and severe seizures with or without
severe psychiatric disturbances. In all the
patients a unilateral, or a predominantly uni-
lateral, temporal spike focus was found.

Retrospective follow-up was carried out during
1970-1971 and covered clinical, aetiological,
genetic, social, neuropathological, neuro-
ophthalmological, and psychiatric aspects (Jensen,
1975a, b, c, 1976a, b, c, 1977; Jensen and Klinken,
1976; Jensen and Seedorif, 1976; Jensen and
Vaernet, 1977; Jensen and Larsen, 1979).

Psychiatric assessment was undertaken by one
of us (IJ). The preoperative assessments were
based exclusively on records including those from
the psychiatric departments of other hospitals.
The postoperative assessment was a subjective
evaluation by IJ, which was later confirmed by
JKL.
The criteria for inclusion in the group of

psychotics were the occurrence, documented in a
hospital setting, either of one or more psychotic
episodes of a permanent psychosis in a state of
clear consciousness. Patients with epileptic twilight
states, confusional states, or mood alterations
were thus excluded from the survey.

Results

A total of 20 patients in this Danish survey were
described as psychotic. Eleven patients were pre-
operatively psychotic. After a transient post-
operative deterioration, case 9 recovered. She had
not displayed any psychiatric abnormalities either
at follow-up, or during the three years before
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operation. A further nine patients became
psychotic in the postoperative follow-up period,
six of them after apparent cure of their epileptic
seizures. All the patients displayed severe be-
haviour disturbances previous to the onset of the
psychoses. Representative case histories were
recorded by Jensen and Larsen (1979).
The patients were divided into groups according

to the classification of Serafetinides and Falconer
(1962).

PARANOID DELUSIONS AND DEPRESSIONS
These six patients (cases 9, 17, 39, 42, 45, and
54) had a manic-depressive or schizo-affective
psychosis and were treated with ECT or tricyclic
antidepressants or both at least once. This group
included case 9 who had no psychiatric
abnormality at follow-up.

SCHIZOPHRENIA-LIKE PSYCHOSES
Some of these 13 patients (cases 11, 19, 21, 27,
28, 35, 48, 50, 51, 53, 70, 72, 77) displayed acute
confusional psychotic episodes within the first
postoperative ycar. A few were demented, but
not to such an extent as to be classified as having
an organic psychosis. Three of the patients were
simple schizophrenics while the remaining 10
patients showed the picture of the chronic para-
noid state described by Pond (1957) and by Slater
and Beard (1963a, b). "The affect tended to re-
main warm and appropriate and there was no
typical deterioration to the hebephrenic state. On
the other hand there was not one of the cardinal
symptoms of schizophrenia which was not at
sometime exhibited by these patients."

ACUTE CONFUSIONAL PSYCHOTIC EPISODES

There were no patients in this category.

CHRONIC PSYCHOTIC STATE
The last patient (case 46) who underwent surgery
at the age of 4- years, developed a chronic
psychotic state during the first postoperative year,
dominated by a severe autism.

In 65% of 19 patients aged 17 years or more,
the age at onset of psychosis was above 25 years
with a mean age of 27.9 years (Figure). The
epileptic seizures preceded the psychotic symptoms
(mean 13.7 years) except in case 51. In half of
the patients the interval between onset of epilepsy
and onset of psychosis exceeded 15 years with a
mean prepsychotic duration of epilepsy of 22 years
(Figure).

All the patients with psychoses suffered from a
variety of psychomotor seizures. Hallucinations
or illusions and automatisms of complex nature
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Figure Age at onset of epilepsy versus age at onset
of psychosis.

were recorded in more of the psychotic patients
than in the patients without psychosis, whereas
the latter had a higher prevalence of symptoms
from the autonomic nervous system (vegetative
symptoms).
The prevalences of grand mal, petit mal, and

focal seizures were higher among the psychotic
compared with the nonpsychotic patients, possibly
indicating a more severe epilepsy in the former
group.

Right-handedness and operations on the right
or on the nondominant sides were more frequent
in psychotic patients but no segregation by handed-
ness or by hemisphere dominance was found
when the various psychotic groups were compared
with each other.

Patients with psychoses were older at onset of
epilepsy compared with nonpsychotic patients.
However impressive this trend might appear, it
was not statistically significant. Epilepsy was also
of longer duration preoperatively in the psychotic
group; and the operation was performed at an

older age (at or above 30 years) in the psychotic
compared with nonpsychotic patients (60% and
19% respectively, the difference being statistically
significant at the 0.2% level (P=0.0018)). Age at
onset of epilepsy, age at operation, and pre-
operative duration were the same in patients whose
psychoses began before or after surgery.

The outcome of epilepsy after surgery was not
statistically related to the presence or absence of
psychosis. It was, however, a remarkable and
statistically significant observation (P=0.0241)
that more cases with a focal neuropathological
lesion were found in psychotic patients and a
higher incidence of major psychiatric disorders
was found in their near relatives, 65% compared
with 39% in relatives of nonpsychotics. The
mothers of both psychotic and nonpsychotic
patients experienced an equal number of abnormal
pregnancies when carrying the children destined
to be epileptic as well as others. On the other
hand, psychotic patients had been exposed more
often to perinatal complications.

Postoperatively more than two-thirds of patients
without psychosis improved their overall
psychiatric status or became completely normal
compared with a similar improvement in only
40% of psychotic patients. On the other hand,
eight of 11 patients with preoperative psychosis
improved after surgery.
Of 14 patients attempting suicide on at least

one occasion, an equal proportion of psychotic
and nonpsychotic patients made their attempt
within one year of operation.

Sexual deviations, mostly characterised by im-
paired drive, have been described previously
(Jensen and Larsen, 1979). As expected, more
psychotics than nonpsychotics showed such a
tendency, which was not significant.
The psychotic patients appeared to be intel-

lectually brighter than the patients without
psychoses and consequently more of them
achieved a higher level of education. In both
groups a transient reduction of intellectual func-
tion was often seen in the first year after oper-
ation but was usually followed by improvement to
a level actually higher than that attained before
surgery (unpublished data). The psychotic patients,
however, seemed unable to profit from this as
only 15% were working full time at follow-up
compared with nearly half the nonpsychotic
patients.
The parents of both groups of patients were

distributed in similar fashion through the social
classes and, as we have shown before (Jensen and
Larsen, 1979), all patients tended to descend the
social scale, this decline being greater among
psychotic patients.

Discussion

The incidence of psychosis in the present survey is
higher than in previously published papers on the
surgical treatment of temporal lobe epilepsy
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(Falconer and Serafetinides, 1963; Taylor, 1972;
van Buren et al., 1975). Being unable to find
reasons for this discrepancy we suppose it may be
the result of preoperative selection.
Like Falconer and Serafetinides (1963) and

Taylor (1972) we found that temporal lobectomy
did not influence the course of paranoid or
schizophrenia-like psychoses even in those cases,
not infrequently seen, in which psychotic symp-
toms become less severe after surgery. Burck-
hardt (1891) was perhaps the first to make this
disappointing observation when he tried to relieve
two patients, presumably schizophrenic, of their
auditory hallucinations. Serafetinides and Fal-
coner (1962), and before them Glees et al. (1950),
found that partial excision of the limbic system
or of the temporal lobe in schizophrenic patients
usually decreased the florid symptoms but left the
psychosis untouched. Kendrick and Gibbs (1957)
found that more radical excision produced
dementia.
When we considered the nosology of the

psychoses we began by following Taylor (1972)
who described each patient individually. Later we
realised that all the Danish patients (except for
one case with childhood psychosis) could be classi-
fied according to the schema proposed by Sera-
fetinides and Falconer (1962)-thus six patients
fell into the group with mainly paranoid delusions
and depressions, and 13 into that of schizophrenia-
like psychoses, while none showed an acute
confusional episode. Slater and Beard (1963a) sug-
gested that there were three groups within the
schizophrenia-like psychoses and did not segregate
the schizo-affective psychoses as a separate group
although they mentioned the symptoms of this
type of psychosis. Close to Bingley's (1958) finding
of depressive mood changes associated with an
EEG focus in the recessive temporal lobe and
paranoid tendencies with a focus in the dominant
temporal lobe, Flor-Henry (1969a, b) not only
segregated psychotic manifestations from manic-
depressive reactions, but also concluded that epi-
lepsy of the nondominant temporal lobe was
associated with manic-depressive disorder whereas
epilepsy of the dominant lobe accompanied a
schizophrenic illness. Our findings neither dis-
prove nor confirm these earlier reports.

In the present study the mean age at onset of
psychosis of 27.9 years was in complete agreement
with Slater and Beard (1963a) and with Taylor
(1972), but lower than that recorded by Kristensen
and Sindrup (1978) who gave a median age of 34
years. Like Taylor (1972) we found that psychotic
patients started their epilepsy at a later age than
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nonpsychotic patients. Pond (1957) was the first
to state that patients with chronic epilepsy were
well controlled with anticonvulsants when the
psychosis began, an observation later confirmed
by Flor-Henry (1969a). A similar observation
came from Landholt (1960) who described normal-
isation or improvement of EEG dysrhythmias dur-
ing the development of a psychosis. Our finding
that nine patients became psychotic after temporal
lobectomy, including six who were seizure-free,
confirmed these reports. The mean duration of
13.7 years between onset of epilepsy and onset of
psychosis found in the present study compared
well with the 14.1 years recorded by Slater and
Beard (1963a) and Taylor (1972). Our observations
were also in complete agreement with those of
Kristensen and Sindrup (1978).

Taylor (1972) observed that there was a relation-
ship between the types of epileptic attacks and the
preoperative mental state. In the present study
psychotic patients showed a higher incidence of
attacks with hallucination or illusion and of
automatisms of a complex nature and grand mal
(tonic-clonic) seizures, whereas visceral symptoms
were more common among nonpsychotics.
Our findings do not agree with Taylor (1975),

Gur (1977), and Kristensen and Sindrup (1978) who
all observed a significantly increased frequency of
left handers or ambidextrals among the psychotic
patients, and accordingly proposed that this might
indicate a higher frequency of disturbances of the
left cerebral hemisphere. They also disagree with
Taylor (personal communication, 1978) who found
that the risk of psychosis was maximal in females,
sinistrals, and in patients with left sided lesions.
On the other hand, we agreed that the presence
of focal abnormality-"the alien tissue group"-
predisposed to psychosis (Taylor and Falconer,
1968; Taylor, 1975).
Operation at a young age facilitated post-

operative social rehabilitation (Falconer and
Davidson, 1974; Jensen, 1977c). Falconer and
Davidson (1974) suggested that psychotic mani-
festations might be prevented by operating on
patients with temporal lobe epilepsy at an earlier
stage of their disease. Our results support their
advice as significantly more of the older patients
(12 of 22 aged 30 years or more at operation) had
become psychotic compared with eight of 52
younger patients-55 and 15% respectively. On
the other hand follow-up had not been long
enough for all patients to have passed the age
at which paranoid schizophrenic and schizophrenic-
like psychoses were most likely to become
clinically apparent (Taylor, 1972).
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In the present case material (Jensen, 1975) the
observed incidence of major psychiatric disorders
among close relatives is higher than in the general
Danish population (Str6mgren, 1938; Fremming,
1947). This observation is in full agreement with
Taylor (1972). On the other hand, Slater and
Glithero (1963) in their 69 patients with
schizophrenia-like psychosis associated with epi-
lepsy found only two patients with such a genetic
predisposition, a figure not higher than in the
general English population, an observation mar-
kedly diverging from our finding of 16 out of 20
psychotic patients with a positive psychiatric
family history. We have attempted in vain to ex-
plain this very marked discrepancy.
An increased rate of perinatal complications

in all patients but greater among the psychotic
patients, agrees with the findings of Torrey and
Peterson (1974). Similarily Kristensen and Sindrup
(1978) found that many of their patients had had
illnesses which might have caused an epileptogenic
lesion, tendency being marked in psychotic cases.

Suicidal tendencies are frequently found in
epileptic patients (Delay et al., 1957; Janz, 1969;
Taylor, 1977 personal communication). The
present study confirms this and also the observa-
tion by Janz (1969) that many patients had be-
come seizure-free before committing suicide.

Epilepsy may be associated with some psycho-
logical impairment, being found more often with
convulsive than with psychomotor seizures, and
with an earlier age of onset (Reitan, 1974). This
accords with the findings of the present study
that intellect was generally reduced preoperatively
with only limited improvement after temporal
lobectomy. This finding was not restricted to non-
psychotics although they were the intellectually
more retarded group. As epilepsy begins later in
psychotics (Scott, 1978), they have the chance of
more advanced education which seems to benefit
them little, as fewer find employment than their
less well-endowed nonpsychotic fellow epileptics,
despite control of their epilepsy. At follow-up
significantly fewer psychotics were in full-time
employment compared with nonpsychotics, as
reported earlier by Juul-Jensen (1964, 1974),
Dennerl et al. (1966) and Rodin (1968).

Conclusion

Recent Danish studies confirm the value of uni-
lateral anterior temporal lobectomy for patients
with temporal lobe epilepsy who have a unilateral,
or predominantly unilateral, EEG focus in the
temporal lobe and whose epilepsy has proved re-

sistant to therapy with anticonvulsants. There is
also good reason for surgery at a relatively early
age to facilitate social rehabilitation.
The present study, however, shows that oper-

ation does not prevent the onset of psychosis nor
cure it if already present although it may lessen
psychotic symptoms. Psychosis does not of itself
contraindicate temporal lobectomy but it may
impede social rehabilitation afterwards.
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