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Temporal lobe epilepsy surgery has become a successful alternative in patients with refractory epilepsy. How-
ever, the outcome of epilepsy surgerymay be affected by the occurrence of postsurgical psychiatric symptoms,
such as psychosis. This report describes three cases of refractory temporal lobe epilepsy and hippocampal scle-
rosis, which, after anterior temporal lobectomy, presented with acute psychosis. One of them had a history of
acute psychosis, and all of them met criteria for Cluster A personality disorder (schizoid/schizotypal) during
psychiatric assessment prior to surgery. The three cases had a good seizure outcome (Engel I), but, on
follow-up during the first year after surgery, developed an acute psychotic episode compatible
with schizoaffective disorder; brief psychotic disorder; and a delusional disorder, respectively, according to
the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition. Treatment with low-dose risperidone
was successful.

Published by Elsevier Inc.
1. Introduction

Temporal lobe surgery has become a successful alternative in
patients with refractory epilepsy. Current evidence suggests a 60 to
70% remission rate for epileptic symptoms in the long term, resulting
in significant improvement in quality of life [1,2]. Nevertheless, psy-
chiatric symptoms, such as an increase in or de novo appearance of
affective disorders, anxiety, and/or psychotic symptoms may affect
both the outcome of epilepsy surgery and quality of life [1]. Psychosis
in epilepsy has been associated with different factors—the time of
evolution of the epilepsy, high-frequency seizure rate, temporal lobe
epilepsy, polypharmacy, and use of newer antiepileptic drugs—and
constitutes a serious condition that affects the patient's quality of
life beyond the frequency of the seizures [3–13].

In this report we describe three persons with refractory temporal
lobe epilepsy who underwent surgery (temporal anterior lobectomy)
and, within the first year after surgery, developed psychotic symp-
toms without seizures. Refractory epilepsy was defined as at least
one seizure per month during the preceding 2 years with appropriate
treatment. Patients were admitted to the refractory epilepsy protocol,
which includes a complete neurological evaluation and complemen-
tary studies: EEG, video/EEG, MRI, neuropsychological evaluation,
amos Mejía Hospital, Buenos
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and routine clinical, neurological and psychiatric evaluations (Struc-
tured Clinical Interview for DSM Disorders [SCID] I [14] and II [15]
of the Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition [DSM-IV] [16]). In the first few years after surgery, psychiatric
evaluation and clinical and neurological follow-up were periodically
repeated. Engel's classification system was used to determine the
evolution of seizures after epilepsy surgery [5,17].

The purpose of this report is to describe the clinical characteristics
and their evolution of three persons who developed acute psychosis
after epilepsy surgery. We discuss the casuistic aspects and provide
the available bibliography on the controversial relationship between
psychosis and epilepsy, focusing on the forced normalization phe-
nomenon as one possible explanation for the occurrence of psychotic
symptoms concomitantly with epilepsy remission.

2. Case 1

A 46-year-old, right handed woman was admitted to the Epilepsy
Center of RamosMejía Hospital (ECRMH) with the diagnosis of refrac-
tory temporal lobe epilepsy. Seizures began when she was 18 months
old, and at the time of admission, she was experiencing complex par-
tial seizures on a daily basis. Seizures were preceded by psychoaffec-
tive manifestations and complex automatisms. MRI revealed right
hippocampal sclerosis. Presurgical psychiatric evaluation revealed a
history of a major depression episode, and the patient met criteria
for Axis II schizoid personality disorder. There was evidence neither
of other current DSM-IV Axis I psychiatric disorders, nor of a history
of psychotic symptoms. The surgical procedure was successfully
gery: Report of three cases, Epilepsy Behav (2011), doi:10.1016/
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performed. One month after the intervention, the patient entered a
transitory and moderately depressive state that spontaneously remit-
ted. A year later, she developed symptoms compatible with a psychot-
ic episode characterized by emotional lability; hyperthymia; pressure
of speech; erotomania and paranoid delusional thinking; hypersexu-
ality; and visual, cenesthetic, and auditory hallucinations (many
voices commenting on her actions) that motivated referral to the
emergency department of our hospital. At that time, she had discon-
tinued antiepileptic medication on her own, and her symptoms
completely remitted after re-introduction of the medication. Howev-
er, 4 months later, she presented with similar symptoms along with
paranoid delusional symptoms. She had not discontinued her antiepi-
leptic drugs this time. Risperidone 2 mg/day was introduced with a
partial response. Delusional symptoms continued, with retrospective
delusion and memory fallacies [6,18,19] (“hours before the surgery,
a woman told me that they were going to change my sex and now
that I think about it, she had a scar much like mine”), paranoid inter-
pretative delusions (“people know that they inserted a chip in my
brain and that changed my sex,” “in the bank, people know that I
went under surgery because my male features were accentuated”),
and thought withdrawal delusions (“they know what I think, I think
about going to the supermarket and when I get there, it's closed”).
After risperidone was increased to 3 mg per day, delusional thinking
and withdrawal delusions decreased. After 1 year of psychiatric
follow-up evaluation and risperidone maintenance treatment, delu-
sional thinking continued, however, with a lesser subjective impact
and without conditioning of her conduct, developing into a
schizophrenia-like syndrome [20]. Table 1 summarizes the main clin-
ical and therapeutic characteristics of the three cases.

3. Case 2

A 41-year-old, right-handed man was admitted to ECRMH for re-
fractory temporal lobe epilepsy to evaluate the possibility of surgical
intervention. Epileptic seizures had begun when he was 11 years old.
At present, he experienced complex and simple partial seizures, at a
frequency of seven per month, which were characterized by an epi-
gastric sensation of vacuum, lack of responsiveness, and myoclonus.
MRI revealed right hippocampal sclerosis. The presurgical psychiatric
assessment revealed a history of a transitory psychotic episode, with
delusions and aggressiveness that required treatment with risperi-
done. On such occasions, the patient had discontinued his antiepilep-
tic medication before the onset of psychosis. Furthermore, he was
determined to have a DSM-IV Axis II schizotypal personality disorder.
At the time of the surgical procedure, however, there was no acute
psychotic symptomatology or other psychiatric symptomatology.
Seventy-two hours postsurgery, he developed an acute psychotic
episode, characterized by visual and kinetic hallucinations (“the sur-
rounding and the people came over me”), auditory hallucinations
Table 1
Clinical and therapeutic characteristics of cases 1–3.

Case Type of epilepsy MRI Follow-up Pharmaco-thera

1 Refractory temporal
lobe epilepsy

Right hippocampal
sclerosis

2 years without
seizures
Engel I

Valproic acid 80
Carbamazepine
Risperidone 3 m

2 Refractory temporal
lobe epilepsy

Right hippocampal
sclerosis

1 year without
seizures
Engel I

Carbamazepine
Lamotrigine 50
Risperidone 3 m
Lorazepam 3 m

3 Refractory temporal
lobe epilepsy

Left hippocampal
sclerosis

5 years without
seizures
Engel I

Carbamazepine
Lamotrigine 20
Clonazepam 3 m
Risperidone 3 m
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(the voice of his neurologist), uninhibited sexual behavior, and gran-
diose delusional thinking. Haloperidol 15 mg/day and lorazepam
12 mg/day were administered. After the acute stage, oral risperidone
3 mg/day was prescribed. Psychotic symptoms decreased significant-
ly during the first 48–72 hours of treatment, with complete recovery
(restitutio ad integrum). During the first year of follow-up, his evolu-
tion was favorable in terms of both psychoses and seizures. The
patient has not presented with another psychotic episode and
remembers his past delusional state. The patient did not have any sei-
zure during the first year after surgery and was classified as Engel
class I (without seizures after surgery) (see Table 1).

4. Case 3

A 29-year-old, right-handed man was admitted to ECRMH for
refractory temporal lobe epilepsy and left hippocampal sclerosis.
Complex partial seizures had begun at age 5, with a current frequency
of four to seven per month. The decision was made to perform epilep-
sy surgery. Psychiatric assessment revealed no psychiatric history and
no DSM-IV Axis I psychiatric symptoms; however, he did fulfill the
criteria for Axis II schizotypal personality disorder. Although the pa-
tient was a good employee, he had difficulties making friends and
had no close relationships. Anterior temporal lobectomy was per-
formed with good results. Nine months after the procedure he devel-
oped a delusional disorder characterized by delusional thoughts
about past situations: “he was worried about violent and bizarre situ-
ations he had when he was younger”; “he remembered talking to
dead people in the past”; and “he believed that he also was dead dur-
ing the surgery.” Delusional thoughts conditioned his behavior, and
he was seeking revenge by planning the construction of a machine
for spying on people inside their houses. Risperidone 3 mg/day was
administered, and delusional symptoms decreased progressively,
but did not completely disappear during the 2-year follow up. How-
ever, quality of life did improve; he went to live with his girlfriend,
began to study at the university, and was seizure free (Table 1).

5. Discussion

Psychosis in epilepsy was recognized and described in detail in the
mid-19th century by Falret, Hoffman, Morel, Samt, and Sommer, who
observed signs of “craziness” in patients with mesial temporal sclero-
sis [20,21]. Today, the prevalence of psychosis in epilepsy is estimated
to be around 9% [11] and even higher (19–27%) in specialized centers
of epilepsy [4].

Psychosis is one of the most feared complications of epilepsy sur-
gery. However, the disorders more frequently reported after surgery
are affective disorders, especially emotional liability and depression,
which typically are transitory and occur within the first 3 months of
surgery [1,22,23].
py Presurgical psychiatric
assessment (DSM-IV)

Postsurgical psychiatric
diagnosis (DSM-IV)

0 mg/day
600 mg/day
g/day

Axis I: no psychiatric disorder
Axis II: Schizoid personality disorder

Schizoaffective disorder

1200 mg/day
0 mg/day
g/day
g/day

Axis I: Acute
psychotic episode
(probable postictal psychosis)
Axis II: schizotypal personality disorder

Brief psychotic disorder

1000 mg/day
0 mg/d
g/day
g/day

Axis I: no psychiatric disorder
Axis II: schizotypal personality disorder

Delusional disorder
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The prevalence of de novo psychosis (without psychotic history)
after surgery is low, around 1% [24,25]. De novo interictal psychosis
can occur months or even years after surgery (usually in the first
6 months) [22,26]. Cases 1 and 3 did not have a history of DSM-IV
Axis I psychosis, and we can thus consider their postsurgery episodes
as “de novo” psychosis. However, the presurgical assessment did
reveal Cluster A premorbid personality (schizotypal or schizoid com-
pensated personality disorder). Cluster A premorbid personality is
part of the schizophrenic spectrum and has been considered a risk
factor for development of a psychotic disorder [5,27,28]. In accor-
dance, other authors have reported that patients who developed de
novo psychosis had previous premorbid personality factors [29,30].

Cases 1 and 3 presented with chronic evolution of psychotic
symptoms (more than 6 months) with total remission of the seizures.
This pattern of antagonism between seizures and psychosis has been
reported in the literature under the term forced normalization, intro-
duced by Landolt to refer to the electric phenomenon whose counter-
part is the “alternative psychosis” described by Tellenbach [2,31]. This
phenomenon, also called “paradoxical normalization,” has been docu-
mented by many authors with the additional observation that the
EEG can be completely normal or at least less pathological than it
was before [31,32].

The neurophysiology of forced normalization is controversial.
One hypothesis is that it represents mesial temporal or subcortical
epileptic activity, with increased cortical inhibition. However, it is
possible that the psychosis does not represent epileptiform activity,
but is a sustained response to the preceding ictal activity [33,34].
The inhibitory events described beforehand are produced more
often in proximity to the epileptic focus, reducing the electric cur-
rent generated by it [31,35,36]. On the other hand, it has been
shown that epileptic activity in the hippocampus leads to plastic
changes and the aberrant reinnervation phenomenon and reorgani-
zation of the synapses which have also been used to explain the
physiopathological mechanism that occurs in the area of the surgery
in a de novo psychosis [1].

A peculiar characteristic of the phenomenon described previously
in cases 1 and 3 is that the delusional thinking is based onmemory fal-
lacies (retrospective delusion) [19]. This coincides with other studies
describing neurological patients with delusional thinking who have
temporal or bifrontal lesions [6,37–40]. Therefore, delusional thinking
can develop because of the loss of self-related functions such as reality
monitoring, memory, and familiarity [6,38,41,42]. Confabulation and
anosognosia are “relatives” of delusional thinking. The confabulation
generally is associated with memory (medial temporal or diencephal-
ic) and executive (bifrontal) dysfunctions [37,43,44]. If retrieved
information cannot be contextually and temporally labeled, past
memories blur with current experience. Conscious guidance and
maintenance of the search to link the results with past and current ex-
perience, or strategic recall, are often impaired [40]. On the contrary,
the associative recovery does not deteriorate. Deficits in automonitor-
ing and memory linkage with its source degrade reality monitoring
and the capacity to differentiate memory from an autogenerated
thought [43]. “The past is altered in favor of a hypothesis; the more
blurred and uncertain perceptions are most likely to deform and the
delusion that already exists, spreads at the past's expense" [19].
6. Conclusion

Psychiatric complications of epilepsy surgery call for previous psy-
chiatric evaluation as well as continuous follow-up. The association
between postsurgical psychosis and premorbid risk factors remains
controversial; however, premorbid personality should be taken into
account in presurgical assessment. Risperidone, in low doses, was
demonstrated to be useful in the treatment of these cases, leading
to a favorable outcome.
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