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  Foreword


  Many patients with epilepsy are affected by a variety of neuropsychiatric comorbidities, which significantly affect the quality of their daily and social lives. Various pathogenic and pathoplastic factors in different stages of life contribute to the onset of neuropsychiatric symptoms and their progression to a chronic state.


  The aim of this workshop was to present a state-of-the-art picture of neuropsychiatry in epilepsy and discuss the knowns and unknowns in this field, in order to provide important suggestions for future research and clinical management of patients with epilepsy.


  Clinicians and investigators from all over the world came together in Kyoto to discuss the current state of neuropsychiatry in epilepsy and exchange ideas on future research in this field. More than 20 experts in this field also attended the workshop and contributed to the discussions. It was a unique opportunity to gather not only psychiatrists, but also neurologists, pediatric neurologists and neurosurgeons, and to discuss current issues of neuropsychiatry in epilepsy.


  The workshop was planned by the Japan Epilepsy Care Council, JEPICC, which was founded in 2005 with two main aims; namely, to improve the care of persons with epilepsy through various educational activities, and to promote scientific research activities on epilepsy and related fields. This workshop was organized as one of the latter activities.


  On behalf of the organizing committee of the workshop and the advisory boards of JEPICC, we would like to express our appreciation to all the participants for their valuable contributions. We are also grateful to UCB Japan and Otsuka Pharmaceutical for the kind collaboration in holding this workshop.
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  Psychopathology and epilepsy


  Much has been written on the psychopathology of epilepsy and in the past this has been a controversial area. However, there is a reasonable consensus of opinion that (a) psychopathology is over represented in people with epilepsy, (b) at least some of these psychopathologies are associated with epilepsy derived from the temporal lobes, particularly medial temporal lobe or limbic epilepsy (c) while co-morbidities undoubtedly exist (for example, patients with epilepsy get depression because it is such a miserable disease), biological variables are also important [1]. These include the age of onset of the seizure disorder, the site of the seizure expression (the limbic system), the length of time of the epilepsy, the intractability of the epilepsy, and drug variables.


  Although these developments relate much to the advances in brain imaging, their basis resides in the understanding of the cerebral representation for the emotions, as was outlined and then elaborated on by several authors, especially Papez and MacLean. This rediscovery of Broca's limbic lobe, now viewed as a system for the regulation and expression of the emotions, involved such key structures as the amygdala and the hippocampus. Temporal lobe epilepsy (TLE) was discovered in the clinical setting with the use of the electroencephalogram (EEG), and authors such as Gibbs noted that patients with what was referred to as psychomotor epilepsy were more susceptible to develop psychiatric disorders than those with other epilepsy syndromes (for a more extensive overview and references see Trimble [1] and Heimer [2]). This paper explores the neuroanatomical bases of some of the psychiatric syndromes seen in epilepsy, especially the affective disorders, the personality disorders and the psychoses.


  Affective disorders


  Many people with epilepsy are miserable and unhappy, but this does not equate to a depressive illness. Further, many patients suffer from a chronic dysphoria, often provoked or exacerbated by the long-term administration of anticonvulsant drugs. However, interictal depressive states are frequent in epileptic patients, and post-ictal affective states are becoming increasingly recognised. Several authors have identified atypical clinical manifestations of the mood disorders in epilepsy, which fail to meet any of the diagnostic criteria suggested in the DSM DSM-IV. Kraepelin and Bleuler were the first to recognize this clinical presentation of the mood disorders in epilepsy consisting of recurrent episodes of dysphoric symptoms; Gastaut expanded on Kraepelin's initial observations and Blumer coined the term of Interictal Dysphoric Disorder [3].


  Imaging studies have shown an association between both temporal and frontal lobe changes and affective disorders. In a series of studies in which the size of the amygdala and hippocampus have been examined in patients with epilepsy and psychopathology, Tebartz van Elst et al. [4] have shown that patients with dysphoria and dysthymia have an increased size of the amygdala compared to controls with epilepsy and no psychopathology. There are studies linking depressive disorders in epilepsy to hippocampal atrophy [5], and since a PET study of patients with TLE using a 5HT1A receptor antagonist reported reduced 5HT1A binding in mesial temporal structures ipsilateral to the seizure focus [6], the biochemical associations of these structural changes may be significant. However, in that study the reduced binding was not linked to the presence of hippocampal atrophy. These data do however link well with findings in depressive disorders in psychiatric populations in which the 5HT1A receptor and the hippocampus are involved in the pathophysiology [7].


  Involvement of frontal lobes in the depression of epilepsy has been shown in both neuropsychological and imaging studies. Hermann et al. [8] noted that patients with temporal lobe epilepsy and depression were more likely to perform poorly on frontal lobe neuropsychological tasks, especially with a left-sided seizure focus. Schmitz et al. [9] with SPECT reported that the reporting of depressive symptoms was associated with decreased frontal perfusion, and Bromfield et al. (1990) using PET found that patients with temporal lobe epilepsy and associated depression had bilateral reductions of frontal lobe metabolism [10].


  Personality disorders


  There are few topics in the field of epilepsy research that have attracted more controversy than the association between changes of personality and epilepsy. In the first part of the XXth century it was a generally believed that epilepsy was not linked in any direct way with personality change, although secondary disturbances may have been expected from prolonged use of sedative medications, head injuries, and social stigmatization. In fact to suggest that epilepsy was anything more than seizures was thought to add to that stigmatization and was thus de facto harmful.


  However, amid such theorizing several advances in the neurosciences were being made that bypassed theorists for many years. Firstly, there was a growing understanding of the role of the frontal lobes in regulating behaviour, and frontal lobe syndromes, essentially personality disorders, were being described in animals and humans. Second, a temporal lobe syndrome was revealed after bilateral damage to the temporal lobes, which presented as an alteration of personality traits, with calming of emotions, visual agnosia, and alterations of sexual behaviour. This is referred to as the Klüver-Bucy syndrome, and it was later shown to be linked in particular to amygdala damage, whereas an amnestic syndrome followed bilateral destruction of the hippocampi and related structures such as the fornices [2, 7].


  Geschwind et al. in the 1970s coined the term “interictal behavior syndrome of TLE” for a personality profile linked with TLE, the main components of which were viscosity (sluggish thinking), hyper-religiosity, hypergraphia, altered sexual function and irritability [11]. It needs to be emphasised that only a minority of patients develop these syndromes, and the full syndrome is not necessarily found in all patients. Some have only some of the features, the full syndrome being seen in less than 10% of those with chronic TLE. Some patients display hypergraphia or religiosity in association with their seizures, as a postictal phenomenon, whereas in others it waxes and wanes but is chronic.


  The studies of Bear et al. [12], who developed a rating scale to assess the interictal syndrome (the Bear-Fedio Inventory), found that “religiosity trait” scores could distinguish between patients with TLE and normal controls and patients with other psychiatric or neurological conditions, including extra-temporal focal epilepsy and generalized epilepsy. Ecstatic ictal experiences, in some cases accompanied by visions of a religious nature, have been reported in patients with EEG evidence of temporal lobe discharges [13].


  Trimble et al. examined three experimental groups [14]. The first consisted of twenty-eight people with TLE and a prominent devotion to religion as identified clinically. The second consisted of twenty-two people with TLE who had no religious affiliations, and in the third group were thirty regular churchgoers without known epilepsy. The purpose of the study was to examine in more detail the psychological profile of those patients with epilepsy and religiosity, and, by comparing them with the other epilepsy sample, to examine the underlying epilepsy variables that may be related to the religious experiences. By examining a group of nonepileptic worshipers, they hoped to capture phenomenological differences between them and the epilepsy sample.


  The results reconfirmed the original findings of Geschwind and his school. The temporal lobe religious group not only, as expected, endorsed highly the religiosity subscale of the Bear-Fedio scale, but they also revealed other elements of the interictal syndrome. This is shown graphically in the accompanying figure (Figure 1). Notably, the religious group also scored highly on the subscales of emotionality, philosophical interests, anger and sadness, dependence, and hypergraphia. The rating scales were also completed by a person who knew the patients well, and they rated the epilepsy religious group to have more paranoia and mental viscosity than the nonreligious sample. Thus, the profile that emerged in the religious patients with epilepsy was true to the original clinical descriptions of Geschwind, and emphasized hypergraphia, philosophical interests, and emotionality linked with the hyperreligiosity.
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  When the two groups of patients with TLE were compared, those with the greater religiosity had a history of more episodes of postictal psychosis (although they were not psychotic at the time of interview) and more EEG changes that were bilateral compared to those without the religiosity.


  In a further study [15], the volumes of the hippocampus and the amygdala were measured using magnetic resonance imaging (MRI), in patients with epilepsy whose interictal behavior was rated using the Bear-Fedio Inventory. Thirty-three patients with refractory epilepsy were examined, and the volumes of the limbic structures were compared between those who scored high and those who scored low on three subscales of the inventory, namely “religiosity”, “writing”, and “sexuality”. Patients who met the criteria for hyperreligiosity had significantly lower mean right hippocampal volumes than those not reported as religious. Although in itself this finding was interesting, confirmation of the association emerged when the actual scores on religiosity were correlated with hippocampal size. Thus, there was a significant negative association between religiosity scores and hippocampal size, on the right side only. Further, this correlation was found for both patient self-ratings and on the independently obtained caregiver ratings ­ the smaller the right hippocampus, the greater the expressed religiosity. These data suggested that pathological involvement of the right limbic structures may be of central importance to the development of these personality attributes.


  Although most of the discussion of the personality changes in epilepsy have revolved around the interictal syndrome of TLE, the personality associations with juvenile myoclonic epilepsy (JME), one of the generalized epilepsies, were described by Janz [16]. The data have been reviewed elsewhere [16], including Janz's own descriptions of poor sleep habits, going to bed early and waking late, and a personality profile characterized by “unsteadiness, lack of discipline, hedonism and indifference towards their illness”. Affected patients were prone to mood swings, were suggestible, and could react with undue sensitivity. These characteristics often led to poor compliance with treatment regimens and made management difficult.


  Several studies have used personality rating scales to assess groups of patients with JME, although little has come from them, patient samples being few in number and using standardized ratings of psychopathology ­ which, as with the TLE studies, may be inappropriate. It is of interest, however, that studies of cognition in patients with JME suggest that they do less well on frontal lobe tasks than matched patients with TLE [17, 18]. More recent data link changes of neurocognitive status in this patient group to frontal lobe size, supporting the view that the personality profile of patients with JME differ from those with TLE, and that there is an anatomical basis for this [19].


  Aggression and epilepsy


  Animal data and neurophysiological studies of aggressive behaviour strongly implicate limbic structures, in particular the amygdala. Since this area of the brain is frequently damaged in patients with TLE, it may be expected that they would display more aggression than those with other forms of epilepsy. This is an area of considerable controversy. While ictal violence, recorded using videotelemetry, has been clearly described [20], the problems of recording and quantifying interictal aggressive behaviour, almost entirely seen in an interpersonal setting, has led to considerable variability of results in clinical studies. Fenwick [21] noted the evidence from intracranial implanted electrode studies, which suggests that the amygdala is involved in the mediation of aggression in man, further commenting that an amygdalectomy improves aggressive behaviour in those series where it has been tried. In addition, patients with temporal lobe epilepsy who undergo temporal lobectomy show improvement of seizures and improvement of behaviour, most notably aggression. His conclusion was that a relationship between seizure discharges and aggressive behaviour had been shown, although the relationship was more between poor impulse control and brain damage than necessarily to the seizure process itself.


  In a study using MRI imaging, Tebartz van Elst and colleagues [22] noted that patients with epilepsy and severe aggression (referred to as Intermittent Explosive Disorder) had a significantly higher incidence of encephalitic brain disease and left handedness, more bilateral EEG abnormalities and less frequent hippocampal sclerosis than controls. In the aggressive patients, a subgroup of showed severe amygdala atrophy.


  In a further analysis, voxel-based morphometry revealed reductions of grey matter density over large areas of the left extratemporal neocortex, maximal in the left frontal neocortex [23].


  Interictal psychoses


  Interictal psychoses occur between seizures or rather independently from seizures and cannot directly be linked to the ictus. They are less frequent than peri-ictal psychoses, and account for 10-30% of diagnoses in unselected case series [1]. Interictal psychoses are, however, clinically more significant in terms of severity and duration than peri-ictal psychoses which usually are brief and self-limiting.


  In the early studies by Slater et al. it was stated that, in the absence of epilepsy, the psychoses in their study group would have been diagnosed as schizophrenia, and the frequent presence of the First Rank Symptoms of Schneider was noted [24]. However, there have been persistent arguments as to the exact relationship between the two disorders, and the phenomenology of the interictal epileptic psychoses. Slater maintained there was a distinct difference between schizophrenia and the schizophrenia-like psychoses associated with epilepsy, and he highlighted the preservation of affect, a high frequency of delusions and religious mystical experiences, and few motor symptoms.


  In many studies over the years, an excess of temporal lobe epilepsy is noted in series of patients with epilepsy and psychosis. Among the pooled data of ten studies, 217 (76%) of 287 patients suffered from temporal lobe epilepsy [25]. These data are reported from several countries, including Japan [26, 27]. The nature of a possible link of psychoses to TLE is however not entirely clear, partly because of ambiguities in the definition of TLE in the literature, based on either seizure symptomatology (e.g. psychomotor epilepsy), involvement of specific functional systems (limbic epilepsy), or anatomic localization as detected by depth EEG or neuroimaging (amygdalohippocampal epilepsy). Further, most authors have not sufficiently differentiated frontal and temporal lobe epilepsy.


  There is a general consensus that psychoses are less common in patients with neocortical extratemporal epilepsies, and there is evidence from several studies that focal seizure symptoms that indicate ictal mesial temporal or limbic involvement are overrepresented in patients with psychosis [1]. Neuropathologic studies of resected temporal lobes from patients with TLE have suggested a link between psychosis and the presence of cerebral malformations such as hamartomas and gangliogliomas as compared with mesial temporal sclerosis [28, 29]. These findings have been seen as consistent with findings of structural abnormalities in the brains of schizophrenic patients without epilepsy that probably arise during foetal development.
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Figure 1. Profiles on the Bear-Fedio questionnaire of two groups of patients with temporal-lobe epilepsy. The one
group score highly on the religiosity subscale and this group also score highly on emotionalicy, philosophical interests,
anger and sadness, dependence and hypergraphia.
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