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The question of the relationships existing between
the epileptic psychoses and the functional psychoses is of
particular interest not only because the eircular, periocdie
or manie-depressive astates first deseribed by Falret
{(1794«1870) and Baillarger (1809-1890) were for almost
fifty vears widely believed to be manifeatations of latent
or larval epllepsy on account of the regularity of
symptom-{luctuation common to hoth conditions but also
because 'do-nntin-prlécnx' introduced by Morel and fully
categorised by Kraepelin, who incorporated within its
boundaries Xahlbaum's catatonia and Hecker's hebephrenia,
was, soon after its definition, also associated with
epilepsy whiech was believed, notably by Kraepelin, to be
a relatively common concomitant of dementia praecox,

Thus, historically, the problem of the funetional psychoses
wvas from the osutset intimately conneeted with the problem
of the mental ceorrvelates of epllepsy and with that of the
epileptie psychoses,

By 1960 the concept of larval epilepsy had fallen
into disfavour, however, the gquestion of the role of
epilepsy in the genesis of the functional psychoses arose
anew with the introduction of the wider concept of
schizophrenia established by Blsuler, There followed
over the next 30 years or so the fasecinating swing of
opinien whereby from the beliefl that dementia-prascoex

and epilepsy were commonly associated it came to be thought
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that their combinatien was so rare that the one state
must protect against the other leading to the "antagonism”™
theory enunciated by Glaus in 1931, the theoretical
background which made pessible the introduction of
artificially induced convulsions for the treatment of
psychotie statea,

As it was subseqguently recognised that electro=-
convulsive therapy was almost specifically effective in
arresting affective psychoses but without action on the
fundamental symptoms of schizephrenie disorders and
following Giese and Vorkastner (1914), as Esser in 1938,
Follin in 1941, M411 in 1953, Pond in 1957 and Slater in
19263 deseribed with inereasing precision hew far from
protecting against schizophrenia certain forms of epilepsy
on the contrary predisposed to chronie paranold hallueinatory
pasychoses in fact undistinguishable from schigophrenia,
the antagonism theory in its original and general formulation
was clearly shown to be incasrreet,

It is toe be noted that many recent studies on the
phenomenology of epileptie psychoses on the whole agree that
from a clinical point of view the symptomatology of an
"epileptie”™ psvechosis eannot be differentiated from a
comparable non-epileptic psychosis, in contrast to the
views of many of the classical workers, Krafft-Ebing, Samt,

Christian, Kraspelin and Krisch amongst others whoe considered
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that there were specific characteristies by which an epileptie
psychosis might be recognised, (apart from epilepsy) or,

more recently of Hill and Pond, who emphasised the presence
of warmth of affect in the chronie paranoid hallucinatory
paychoses associated with temporal lebe epilepsy,

The last major study published on epileptie psychoses
is that of Slater, Heard and Glithero on the "schizophrenia-
like” psychoses associated with temporal lobe epilepsy in
which the authors conclude that the emergence of psychosis
is related to the duration of the epilepsy and te brain-damage
but is independent of the severity of the epilepsy, This is
a very important conclusieon for it implies that epileptie
paychoses are fundamentally non-specific organic psychoses
where epilepsy plays a part only in so far as it may lead to
brain-danage.

There is a large bedy of elinical evidence whiech
suggests that, for the individual patient there is, in
fact, an inverse relationship bhetween convulsive manifestations
and mental state, psychotic episcdes without Fits alternating
with sane periods with fits; psychotiec episodes on the one
hand terminating by spantaneous or artificially induced
eonvulsions or on the other being induced by excessive antie
convulsant medication; phenomena which have been verified
electrophysiologically, in particular by Dongier wheo finds

atatistically that there is a disappearance of anterior
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temporal discharges for the duration of certain paranold
psychoses ocecurring with temporal lohe epilepsy, an inverse
correlation between epilepsy and psychosis independently
demonstrated by Landolt who labels it "foreced normalization”,

If eertain forms of eplilepsy predispose to certailn
forms of psychosis, while, at the same time, convulsive
attacks protect against the psychotie manifestations made
more probable by the epilepsy and, furthermore, if epileptie
psychoses are undistinguishable from non-epileptie
psychoses, then the whole question of the ralationship of
epileptie psychoses to the funetional psychoses again arises,
this is of great theoretical importance, Are epileptic
psychoses simply organie psychoses related to brain damage?
Are they true “eplleptie”™ psychoses intimately related to the
epileptiec process? Are convalsive seizmures and psychosis
antithetical manifestationz of the same underlying
neurophysiological distarbance of cerebral function? Can
a relationship be found between epileptie variables and
the form of the psychosis?

The present investigation is an attempt te elucidate

some of these problems,



HISTORICAL

(a) Epilepsy and manic-depressive psychosis,
(v) Epilepsy and confusional psychosis,
(e) Epilepsy and sehizophrenia,



Morel, in 1860, introduced for the first time the
idea that those mental disorders whieh, ih their
symptomatology, resemble pre-~ietal or post-ictal states
are epileptie im origin (1), Labelling those disorders
*épilepsie larvée", or “"latent” epilepsy he emphasised that
the term should be restricted to deseribe mental phenomena
of an abmormal kind ecourring im individuals net otherwise
considered epileptic; 4in other words free from convulsive
attacks, In this way episodic depressions, explosive
attacks of senseless and motiveless aggression, pregressive
intellectnal deterioration vere understood te be epileptie
in oerigin although non-ictal in formg a view which Morel
Justified by noting how Lrequently in these cases epilepsy
revealed itself after a prolonged “ineubation™ by "erude®
convalsive features (2).

Valret (3) essentially in agreement with Morel,
preferred to call these conditiens "petit and grand-mal
intellectuel™, both authorities assuming a hereditary
genesis (%,5,6), The concept of latent epilepsy became
then widely accepted, "dpilepsie de 1'intelligence” for
Legrand du Saulle (7), "epilepsia simplex” for Jerenstein
(8) at a later date; soon the notion was extended to

cover not only epileptic-like mental abnormalities in
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non-eplleptiecs but also to similar ones in epileptics
themselves, as for instance was done by Take and Maudsley
(9), and Magnan (10,11,12) whoe raised the warning that
pasychoses found in epilepntics were not necessarily
epileptic psychoses but who, curiously, did nat recognize
the independent existence of Falret's "folie ecireulaire®
whieh he believed, with inereasing knowledge into the
nature of epllepsy would become eventually ineluded with
the epileptie disorders,

The basiec importance of the concept of latent
epilepsy was that it represented an attempt to isolate a
pathological entity as specific as G.P.1, to account for
the aetiology of the conditions that were later to be
grouped under the equally vague rubrie of "functional®™
psyeheses, Although generally well received it should
not be thought that informed opinion in the asecond half
of the XIXth Century uhiversally approved of "larval®
epilepsy as an explanatory scheme; Delasiauve (13) in
1872 objected that no matter "however seductive the
hypothesis ... of My, Morel it is important not te get
earried away®, to whieh Christian (14) added in 1878:
"larval epilepsy does not exist .., it 1is merely
undiagnosed epilepsy”.

Retrospectively it is now clear that moat of

the ayvuptoms of latent epilepsy were those eof ictal



psychie disorders, characterised by sudden onset and sudden
disappearance, brief duration, confusion, complete amnesia
and periodicity,.

One of the principal coneerns of psychiatry between
1860 and 1899 was to differentiate and clarify the
relationships bhetween epilepsy, circular insanity, "folie
4 double forme® and intermittent madness: a relatively
unprofitable discussion which ended with the emergency of
the manic-depressive polarity of Kraepelin in 1899,

Nonetheless the Kraepelinian fusion whereby a large
number of previously heterogeneous periodie states were
reduced to alternative manifeatations of a unitary under-
lyving psychosis was not acecepted without resistance and,
with a shift of emphasis, the gquestion continued te be
debated, Of particular interest is the fact that,
historically, one can view manic-depressive insanity as
a rvival construct te "larval epilepsy" beth beding
theoretical models designed teo aceount for mental
abnormalities exhibiting periodicity,

Since Morel had refused to accept as valid either
Baillarger's “folie a double forme® (1%,16), or Valret's
*felie eireulaire® and Griesinger (17) grouped with
epileptic disorders cortain outbursts of wmania that were
of brief duratien, the e¢entraul problem hecame then one of
differential diagnosis: how to distinguish non-epileptie

periodie disorders from ietal ones? Morel lay stress on



the sudden onset of the explosion, the periedicity of

the disorder, the presence of hallucinationsy Falret
exphasised the explosive violence, the complete amnesia

and the terrifying nature of the hnlluo!ﬁntury sxperiance,
Eplleptic mania was held to be always very brief, rarely
lasting more than a few days and Pillod (18) maintained
that only by the prosence or absence of amnesia could

one differentiate betwesn eplleptic and nen-epileptie
mania, KErafft-Ebing (192), Samt (20), and Christian
gonerally accepted the sonclusion that in some epilentics
madness might take thm.rora of eireular insanity but
remarked that the frank, spontaneous, exalted expansiveness
of pure wanin was not encountered in epilepsy where a sombre
eloment was thought to be always present, Opposing these
views leilbrenner (21), Gurewiteh (22), held that purée
mania might be undistinguishable from epileptic mania

and Meynert (29), speculated that cerebral anaemia followed
by hyperaemia was at the root of both epilepsy and mania,
Notwl thstanding the popularity of Morel's views in the
sgecond half of the XiXth Century eritiecs such as lelasiauve,
Christian, quoted above, Billod and Witkowaki (24),

amonyst others, continued to express thelr dissatisfaction
with the tondeney that wmade of epilepsy the fulerum of all
periodic mental abnormalities, In spite of which further

obgervations demonstrating the co-existence of mental
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iliness with epilepsy or showing the alternating substitution
of iusanity for convulsive phenomena continued to be made by
Falret, Tuke, MNagnani but neither the latter, nor Chareot
(25), fully accepted the assimilation of periodic insanity
with epilepsy, Magnan, over-cmphuasising the theories of
hereditary degeneration considered that if several sypes

of *délires” co-existed in a given individual this could he
explained by a multiple genetic aetiology.

The intreoduction of twoe new nosological entities
towards the end of the XIXth Century modified the problem
still furthers Chaslin (26), in 1895, deseribed what were
in effeet the (symptomatie) confusional psychoses and
Kraepelin four years later delineated the manic-depressive
psychoses, The recognition of confusional psychosis had
the conaequence that many cases of so-called intermittent
manias were seen to bhe in faet post-ictal states presenting
with confusion, stupour or agitation and did not helong to
the category of periedic or intermittent insanity, Similarly
the comprehensive doetrine of Kraepelin, by defining the
fundamental features of mania, depression and mixed states
at the same time incorporated many cases of periodiec montal
disorders within its framework, The relationship between
periodie psychie epRlepsy and manie~depressive insanity now
came to atiraet atteation, Following Magnan, by and large,

the importance of hereditary predisposition continued te be
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stressed,
Aleksandrow (27), Kaldewey (28) in 1927 postulated
& link between cyelothymie constitution and epilepteid
characteristics in the fTellowing manners M, D, «=y
omotional discharges --< twilight states --%» seizures
whilst Xledst (29) denied that any affinity could he
found between twilight states and manle-depressive psychoesis,
Notkin (30), Kriseh (31) and Heinrichsen (32) were
impressed on the ether hand by the rarity of convulsive
phanomena in manie-dapressive psychoses and alse point out
that sven if wmanle and depressive episodes are common in
epllepties these episades diffeor from true manic-depressive
states, Lange (39) compared attenntated forms of manice
depressive psyechosis with mood disorders in epileptics,
As was done two generations before for eircular insanity
the differantial Jdlegnosis betwoen manie-depresasive insanity,
manic-phase and epileptic mania was then explored, Kraepelin
and his scheol held that manic or depressive episodes in
epllepsy were alvavs associated with doiuatoaa or
halluedinations in a setting of eleouding of consciasusness
and whilst Kraepelin delieved that flight of ideas was
not encounterad in epileptic mania, Heilbrenner thought
that this feature was sometimes present, Cleouding of
consclousness and amnesia are important pointers in the

differential diagnosis of epileptiec versus functional
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psyechosis which would be widely considered valid today,
to whieh xttsch adds the perhaps more questionabls
observation that in manic-depressive psychoses, depressed
phase, the individual views himself as guilty whereas in
epileptic depressive conditions he aecunoi others,
projecting externally his morbid ideas,

Marchand and Ajuriaguerra (34), after a veory
detailed and thorough review of the problem of epilepsy
and manic-depressive psychosis conelude that any
association hetween the two conditions is feortuitous and
that all cases with (1) deterioration of personality,

(2) sehizophrenia, (3) phases of very short duration,

{4) clouding of consciousnesa, must be excluded from the
category of wmanic~depressive psychosis., The above authors
emphasise furthor that epilepties with (1) psyechie auras
with depressive or expansive quality, (2) pesteictal
depreasion, (3) post-ictal execitement or confusion,

() pre-ictal atffective prodromata, (%) confusional
episodes of short duration, (6) affective changes, psychie
*eguivalents” or mood disturbances resulting from anti-
convulsant medication, should not be gonfused with sanic-
deproassive states as the associated affective components
are there all related to epilepay, One perhaps might
remark that the eriteria of exclusion proposed by Marchand

and Ajuriaguerra are, in faet, all characteristic eriteria
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of epilepsy, so that the argument is cireunlar, Since

it assumes that manic-depressive psychosis must he a

pure, "uancontaminated"” condition it necessarily follows,
by definition, that any association or coinecidence of

the two disorders must he the result of chance as, by

an arbitrary nosoleogy, epllepsy is automatically exeluded,

During the ictal phase, anxiety, suphoria,
agitation oy depression are commonly met as affective
components of the seizure complex, ¥When intensified to
the point of wvielence, furore, or agitated hallueinatory
experience the affective disturbancs during ictus amounts
to epileptic mania, Aschaffenburg, in 1906 (35), Kriseh
in 1922 as previously mentioned, and the German school
in general have repeatedly drawn attention to the
persecutery aspects of arffective disorders oeccurring in
association with epilepsy while Lewis, N, (36) in 19239
focusses on the nihilistie component,

Studying a population of chronic, hospitalised
epileptice, Lemperiére (37), in 1953, is impressed by the
high incidence of depressive states, 25 of her 67 patients
exhibiting depressive swings and 14 making suicidal
attenmpts, In view of the general charactsristics of
chronie institutionalised patients these findings are
perhaps not surprising and teo argue a specific epileptie
actiology here is unconvineing, Agitated and exalted

states have been rather mere widely studied in epillepsy
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than depressive ones and there is after all only a small
gap separating the “"tachypsvehie comitiale® of ricard (38)
from manie flight of ideasn, As already wentioned Kraopelin
had denied the reallty of flight of ideas in epllepay
against which Heilbronner, after a thorough study in 1903
concluded that the two conditions were cliniecally
inseparable, Picard (39) presented a number of sueh cases
in 1946, Doutrehente (40), in a paper entitled "manie
rémittente, double forme, épilepsie larvée” published in
1886 pendered over s patient whose first illness was
intermittent mania, from which he suffered for 14 vears,
who then became subject to manie-depressive swings for

2 yoars eulminating in convulsive seizures, later giving
rise to further manic-depr ssive episcdes, He conecluded
that manic-deprossive astates should he included within

the field of epileptiec psychoses, Without reaching this
extreme eonclusion, By (41), whe reports this case, is
impressed by the freqaency with whiech manic-depressive
states can substitute themselves for epileptic convalsive .
phenomena and sees in this phenomencn the axpreassion of
an uinderlying unity:s the cerebral dysfunction being
wanifestable either through convulsive featurss or by
alterations of the structure of consciousness,

(*déstructuration de la conseience®).



The salient characteristies of confusional
psychoses are elouding of consciousness and disorientation
associated with sudden expleosions of extraordinary
viclence, "epileptic furore™ but more often are out-
bursts of extreme agitation of variable bat short duration,
lasting hours or days and exhibiting anteragrade or
retrograde amnesia which may be complete or lacunar,
Acutely agitated and stuporous forms are onecountered, often
as post-ictal phenomena precipitanted by seriml attacks,
Confusional psychoses merge imperceptibly inte the epilleptie
twilight states which have heen viewed as intermediary
atages bhetween maniec-depressive and confusional psychoses,
Epileptic twilight states, the "états confuso-oniriques"®
of the Frenech School, have been widely studied on account of their
great medico-legal impoertance, notably by LefGrand du
Sanlle (7), in 1877 and by Krafft-Ebing in 1875 (42).
Confusional psychoses are polymorphous and may proesent
with depressive, hypomanic or predominantly paranoid
hallueinatory features, Epileptie twilight states are
really a subegroup in which the disorientaticn is less
florid, presenting some analogles with hypnagogiec phenomena
such as somnambulism or even night-terrors, If associated
with fairly proleonged and apparently purposive behaviour

it has to be differentiated from depressive, hysterical
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and othey fugunes, The E E. .G, examination may not be

helpful as in the eplleptie fugue it may bLecome "norsalised”,

however, twilight states generally are followed by a phase
of somnolence annlogous to posi-ictal sleep and the amnesia

is irreversible in econtrast to hyvsteria where it may be

overeome by abreactive technigues, Further, the disseciation

is of a different quality in the two conditions, 1In
epilepsy regressive dissociation in the Jacksonian senses
operates, the persopality funetions on a coarser, simpler,
more elementary level, in hysteria the personality remains
well organised and complex but becomes "other®™ in a manner
reminiscent of an actor exchanging roles,

P, Sehmidt (43) gives an interesting analysie
of the "idiot” and of the "Drothers Karamozov” in which
he traces the anguished intrespection se characteristie
of Dostolevski's world to the author's personal experience
of eplleptic twilight and confusieonal states,

Confusional psychoses associated with epilepsy
as will be shown later appear to belong to two different
entogories « (1) post-ictal or related to serial seizsures
or petite-mal status in centrencephalic epilepay af
whieh they are the characteristie psychotic manifestation

and (2) pre-schizophrenis in temporal lobe epilepsy.



(e) Epilepsy and schizophrenis

Morel had observed the melanchelic religiosity
that so often affects some epilepties at the onset of their
illness. Dupain (44) in his "études eliniques sur les
delires religieux® published in 1888 was particularly
intereated in this prt@}on and al though neither Magnan
nor HNraepelin had much to comwent on the tople, mystical
states with overtones of megalomania or pathologieal
culpability, abnormal "passion® states with persecutory
flavour and ideas of influence were deseribed in epilespties
towards the end of the XIXth Century, A special study of
abnsrmal religious experiences in epilepsy was made in
1918 by Boven (45). It is a tenuous thread which mmrks
the dividing 1line between abnormal mystical states of
this kind and sehizophrenia, nevertheless Gruhle (46,47)
in 1923, 48 of the opinion that the gcombination of dementia
praecox and epilepsy is very rare, and by 1936 hocomes
convinced of the primary nature of epileptic delusional
atates, Giese (48) and Vorkastmer (49) in 1914, demonstrate
the close relationship existing beitween the chromie
hallucinatory psychoses of epilepsy and schizophrenia from
a phenomencological point of view, Gruhle, Giese and
Vorkastner being on the whole agreed on the relative
rarity of the assoeiation: 8% of Cruhle's 92 casesj
8.6% of GCiese's 347 and 4,6% of Vorkastner's patients,

as By (41) shrewdly reminds us, the importance attached

-fi}
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to epileptic insanity depends partly om the e¢linical
material available and partly on the doctors assessing

1t: "it ¢an be minimised by neurosurgeons and neurologists
or maximised by psychiatrists especially when dealing with
institutionalised epileptics”, Over the last century the
following incidences of insanity cccurring in association

with epilepay have besn variously reportedi-

Moreau de Jonnes (1843) « 11.2% of insanity in epilepties (50)
rarchappe (1843) - 3.5% - ditto - (51)

hth Annual report of the

Department of Mental

Hy‘iﬁ’l.. HeGeA,

1991 - 1932 = 1,247 of %6,804 cases of (52)
psychoses oy 2,2%

Sutter (Alglers, 1997) = 7.7% in Nerth Africans (53)

Ey, in his own hespital, 2,000 psychotics over 20 year (41)
puri;d enacpuntered about 100 epilepties with nsyvchoses,
oy 5%,

As in the XIXth Century psychiatrists had concentrated
their intarest on depressive or intormlittent manifestations
of psvehosis attention in the XXth centred on the chronic,
hallueinatory and persecutory states found in association
with epilepay. YXraepelin touches on the problem in his
"lebrbueh® enumerating 169 of dementia prascex in his
Munmich elinie and 189 from the leidelberg cliniec, MNorawita

in 1900 (%4), disecusses epilepsy and catatonia; Nasoin at
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the Congres des Aliénistes held in Druxelles, 1903, reports
4 instances of epileptic fits taking place in patients
diaznosed as dewmentia praecox; Giese (48) in 1914 is
prececupled by the relationship betwesn epilepsy and
schizophrenia, Thomas (55) in 1923, leven (56) in 1923,
speculate on the meaning of schizevphrenia secondary to
epilepsy and of eplilepsy secondary to schigophrenia,
respectively., In Germany, Krapf (57) in 1928, concentrates
on epllepsy and schizophrenia claiming that epileptie
attacks in schizophrenia are "accidental®™ or "hysteroid®
while Notkin (30) in what appears to be the first notable
contribution in the Anglo-Saxon literature (1929), presents
a general review of the problem of epnlilepay in relationship
to the functional psychoses and contributes % cases of his
ownt three maaie#dopraaszvau and two sohizophrenics with
concomitant epilepsy.

With the gradual abandonmwent of the concept of
dementia praecox and the more precise definition of the
schizophrenie ayndrome, together with the inereasing
sophistication of the elinical diagnosis of epillepsy the
ineidence of epilepsy in achizophrenic populations steadily

declined;



INCIDENCE OF EPILEPSY IN SCHIZOPHRENIA

Urstein (1909) 13.5% 380 schimephrenics
Kraepelin (1910) 18%

Urstein (1912) 3.5% 2,700 schizophrenics
Ciese (1914) 8,649 347 schizophrenies
Vorkastuner (1918) 0.9% 217 schimeophrenies
Gruble (1923) 8% 92 schizophrenics
Strauss (1929) 0,334 6,000 schizophrenics
Glaus (1931) Da13% 6,000 schizophrenics
Kat (1237) 0,93% 50,000 schizophrenies
Essor (1918) 1.6% 701 sehizophrenics
Hoeh (1943) 0 4% 500 schizeophrenics

INCIPENCE OF SCHIZOPHRENIA IN EPILEPSY

Gaunter (192%) 1 sehizophrenie (0,29) 487 epileptias
¥yrseh (1933) 10 schizophrenie {(0,1%) 10,000 epileptice
Hoch (1943) 10 schizephvenie (10,0%) 100 epileptics

Many authers have, for a variety of reasons,
eritically commented on the above findings, The ehief
objections have been based on the loose eriteriz of epilepsy,
the diagnesis of schizophrenia and the heterogeneocus nature
of the populations studied., lUrstein (58), after a careful
analysis of cazes of dementia praecox (200 females and
180 males), discovered attacks of loss of conseiousness or
of "twitchings” in 13.5% of the combined group, Of note
is a differential incidence according to sex, fermmles
being more suseepitible te epilepsy, 19.5% versus 24 in

males, Neviewing 2,700 such patients 4in 1912 he obiains
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the lower incidence of 3.5% (59). The gross heterogeneity
of Vorkastner's material has been fraquently pointed sut

by eritiecs for he includes typical epileptics with
deteriorated schigzephrenics, atypical epileptics with
chronic schizophrenics, atypical epileptics with atypiecal
chroniec paychoaes and confuses schizophrenies with migraines
with true epileptics, Krapf (57) is net impressed by the
Garman work up to 1928 purperting %o support the
simmltaneous cceurrence of epilepsy and sehizephrenia, In
particular he reacts unfavourably teo the diffuse eriteria
of epilepsy timt were adopted by Xraepelin who ineluded
fainting and vertigoeo with true Opilnpny; Investigating
1,506 schizophrenics in Munich he coneludes that therve is
ne demsnstrable genetic or cliniecal sconnection between
epilepsy and aahisuphrunia‘. Nevertheless ¥sser, 10 yvears
lnter, {69) found that 11 out of 701 schizophrenie
patients had convulsive attacks which, as they occcurred in
very agitated patients, he attributed te raised intracranial

pressure and concluded that there were more epilepties in

'xrnpf's systenatic scenticism on this question is se extrame
that it becomes humorous. Analysing the 20 cases of
"eombination” contributed by Vorkastner, Meorawitz, Giese
& Buehald he eliminates all but 2 as worthy of discussion,
enly to rejeet them as “doubtful®, In his own material he
is vnwilling to accept those patients who might show the
combination on the greounds that these could be considered
as "true® epilepties!
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a schizophrenie populatisn than could he expected by

chance and was, perhaps, the first %o delineate clearly

the paranoid hallucinatory syndrome common to both, He

- aceounts for the diserepancy between his and Krgpf‘s
conelugions as being the result of the different nature

of his cases, chronic psychotiecs as opposed fo the acute

cases reported by Kranf, The contributicn of Notkin has
already beon reforred to, he quotes lHeinrichsen (61), who

in 1911 made the penetrating observation that "whilst a

true convulsive attack makes the diagnosis of epiiepsy

senurt; a manic~depreassive state in itself dons not prove
manie~depr saive psychosis but may be part of the symptomn=
complex of epllepsy”; adding that manle or depressive
features are common in epileptie psyveohoses but convalasions
rare in manic-depressive psychosis, Ritterh.us (62) 1s said
tu'tht been of the opinion that epilepsy and manic-depressive
psychoses fregquently combine on account »f common actiological
factors, which are not otherwise specified, Notkin dismisses
the 5 cases of Xriseh (31) on the grounds that they correspond
to either pre-~ or post-ictal euphoriefdepressive reactions
but similarly one might argue that Notkin's own 5 cases of
manic~depressive or schizophrenic nsychosis are confusional
or schizophreniform psychoses with affective or parancid
components, Hoeh (63), investigating 500 unselected chronie

schizophrenics from Manhattan State Hospital imn 1943 only
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finds two cases with convalsions and, screening 100
epileptics, obtains 10 with schizophrenic symptoms,
Basing hils conelusion on the twin studies of Conrad (64)
for the geneties of epilepsy and Kallmann (65) for
schizophrenia he rejects a genetie relationship between
the two eonditions since there is no excess of epilepsy
in Qhu families of schizophreniecs and no excess af
schzophrenia in the families »f epilepties, From this
Hoeh deduces that where the association of schizophrenia
and epilepsy osceurs it represents either (a) symptomatie
epi‘epsy in schizop renia or, (b) symptomatic schizephrenia
in epilepsy.

' It i clear that the general trend after almoest
a gquarter of a century of research and speculation inte
the interaction of epilepsy and schimophremia, by the mide
1930% s, was that with every major survey she incidence of
schizophrenia in eplileptics appeared to boeoh. smaller,
Similarly the incidence »f opil.ﬁs} in schizephrenics
appeared to follaw the same pattern, Not taking inte
@ecount the numerous pitfalls of epidemiologiecal
inveastigations that gomeare statisties of ome country with
these of another, that presuppose equivalent diagnostie

eriteria in the various contres and homogenous populations,
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that confuse incidenece with prevalence Glaus‘(éﬁ). noving
the inverse relationship often found in individual cases
between fit-frequency and hallucinatory state, the psychotie
state becoming manifest durdng perieds of few or absent
seigures; the psychosis "alternating" with the convalisive
phase, confirmed the "antagonisc® theory which implied that
epilepsy and schizophrenia weroe matually exelusive,

In this manner the stage was set for MHeduna (67),
Nyiro and Jablonsaky and for the intyoduction of artificially
induced convulsive therapy for the management of psychotie
states (1997). As early as 1924 Meduna had been impressed
by the contrast or "antagonism" that he believed
differentiated an'histnlogiaal axamination, using Yelgert
stain, brain sections of epileptics fram those of
schizophrenies: lLiypertrophie glial proliferation in the
former and atrephy in the latter, It is fascinating te

note that in 1939 Meduna observed that schizophrenics not

'Iuvontigatins §,000 sehizophrenics in Zurieh, Glaus finds
8 cases with associated epilepsy, in % of whom the illnesses
were suocessive, the schizephrenia appearing after the
epilepsy had "died-out”, The remaining 4§ patients showed
vither waxing and wening of the two processes in alternate
phases, progressive deterioration of schizophrenia as
epllepsy improaved or the transformation of a schimeid
conatitution inte a schigoplhrenie atate, Emphasising the
important contribution of hereditary or constitutional
factors Glaus comncludes that as a consequence of the
interplay of the former the “"combination” indubitably
oceurs although he helds it to be very rare and sees it
rather as a "ecolouring” due to pre-sxisting constitution,
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responding te treatment were much more resiastant to
seigures than those who responded rnvuurably’ and
conaidered the possilLility that the induced convalsions
were not necessarily causally related to recovery bhut
might only define & group of schigophrenics with good
prognosis who were characterized by a spontanescsus
tendency to exhibit comvalsive phenomena, Curiously it
was apparently oi the evidence of two cases reported by
Mueller, 1930 (68) Yof catatonics being healed after
spontanecus convulsiens® that Meduna was in 1935 moved
to injeet camphor then cardiazole in an attempt to cure
schizophrenia, an innovation based on shaky evidenece that
was to revelutionise psychiatric therany.

As dnsulia replaced eardiazole as a convulaive
agent (69), as cowa rather than seizures cameé to he
emphasised as the paraneter af eure in schizophrenia and

as electro-gconvulsive-therapy became widely applied for the

»
Cured Not cured
¥eight = 55 kg, waight = 58 kg,
Camphor = 70 gm, Camphor = 129 gm,
Pits = 6 Fits = 2

Mean figurss for first ten putlﬁntl
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the management of depressive psychoases (70), paradoxiecally,
the “"antagonism® theory gradoally fell inte disfavour
precisely as it was more amnd more convinecingly demonstrated
that artifiecinl convulsians dramatically improved depressive,
catatonic, stuporose, confusional and even maniec psychoses,
Although hy 1940 less topical a econtroversy, the
problem of epilepsy, schizophrenia and the role of
constitutional Tactara; of anilepay and the atyplical
pasychosea; of the relationship between schizophrenia and
indueed convulsions - continued to engage the interest of
certain workers: for inatance of Minkewska (71},
Yollin (72), and Yde, Fdel<Loshe and Faurbye (73), for the
aboave inter-relationships, respectively, Minkeowska
undoertook a very detalled genealogienl study of the
families of two hrothers admitted to the Burghelzi with
atypical psychesis, manic-depressive type in the one,
schizophrenie in the ather., Although interrapted by the
first world war, the investigation was carried put over
a pariod of 5 vears, Minkowska came to the concluslion
that constitutional factors were responsible for the
atypieality of the psychotie manifestations and noted the
association of epllepsy and achizophrenia in 3, and of
epilepsy and manie~depressive psychosis in 2 members of
those families, Later (1944), the suthor became welleknown

for her emphasis on "viscosity" as a characteristic of the
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personality structure of the evileptie, labelling it
"gplischoreidie®, Yde and his ceollaborators studied 715
patients with schizophrenia in Viborg mental hospital and
their investigation illustrates the tvpe of evidenece which
emergod in the 1940's and appeared to disprove the
antagonism theories, Yrom the 715 schizophrenics they
only found 29 patients who develoaped s izmures and, with

a vory restrictive definitien «f epilepsy, only retained

S of these as being true eplleptiecs, a figure nevertheless
leading to an incidence of epilepsy in this group of the
order of 0,7%, or twice that of the Danish pepulation,

For this reason, and also hecause they note that
cardiazole induced convulasions Adffer from spontdnsoua
convalsions in that the former are associsted with a
rise in the esavalsive threshold, increasing aweunts of
the drug boilng necessary to lnduce serial selzures, in
eontrast to epilepsy whers there may be a pregroasive
tendency to attacks aftor a seizure, the Danmish workers
consider that the antagonism theory is not supported by
the factsa,

The question of the degree to which induced
seizures differ from, or ecineide with, spontaneous
seigures remains unsolved to this day salthough it is
known that induced seimares in epilepties do not

necessarily reproduce the antogenous fits; nevertheless



the conclusions of Yde are open to a number of objections:
in the incidence analysis incldence is confused with
prevalence; the incidence of apilepsy in a hospitalised
populatian being compared to the prevalence of epilepsy

in the general poepulation; it is impliecitly assumed that
epilepay in the group is symplosatic epilepsy secondary to
schizophrenia, the pogsibility of epilepsy with secondary
schizophrenic symprometology not being norioﬁsly considered}
it is a matter of common obaervatton.thuﬁ in epilenay a

fit is freguently followed by a state of relative fit-
registance and it is possibie to argue that on this basis
induced fits are, in fact, aralogous to npontancoullf
eccurring ones, Since the mcnhaniim of status epllepticus
and the phenomena associnted with fit resistance are largely
unknewn no thesretical conclusien can legitimately be

drawn from speenlations concerning the attributes of .
induced seizures,

The Danish study is, hnsnvqé. an important one for
it is one of the first of the ceontemporary Aanvestigations
to demonstrate that schizonhrenia and opilepsy cannot be
viewed as mutually exclusive states in the goneral sense,
as Glanas and Meduna had done, and as broadly it confirmed
the work of Hsser, suggesting that at a sertain level
epilepsy and schisophrenia were associated, As previously

nentioned Hoch maintained that any asseciation betwaeen
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schizophrenia and epilepsy was fortuitous, ovenwhen 10%

of the epilepties in his own series exhibited schizophrenie
symptoms, At about this time Follin (1941), after fsser,

is anongst the first to demonstrate that certain epilleptiecs

may progress to schimophrenia, ¥y, from his own hospital, finds
that 5% of his epllepties evelve towards a paranaid
halluecinatory state with visual hallueinations, oneiroid and
fantastic e&laborations that he compares to “"post-

encenhalitie schizophrenia®,



5.”-.6. AND DRETH lo‘o“o mm AND THEIR
 CONTRIBUTION TO THE PROBLEM OF PSYCHOSIS



¥ith the inereasing sophistication of electro-
encephalographie techniques and interpretations that
derived from the seminal centres of Harverd, shorsly
to be followed by the Montreal and Marseilles schsols,
it was natural that E,.E,G, investigations should he
directed on the cowbined problem of epileptiec activity
and schizophrenia, The early work of Berger (1971, 1936),
of Travis and Malamud (1947), of McMahon and Walters (1938)
discovered no abnormalities in the E,E.G, of schizophronies,
However, Lemere (74) found "poor mctivity®" and Davis
and Davis (7%), threes vears later, "observed more seimure
digseharges in schizephrenics than in nermals", Gibbs,
Gibbs and Lenmox (76) in 1998 and 1941 still preoccupied
by the “psychometor wave®™ whieh furned oaut to be
artefactual, believed that schizephrenia«like imeaturidty
or psychepathy was reducible to "ecerebral dysrythmia” of
pesychomotor pattern, In the first systematiec E K. .G,
inguiry intoe the guestion of mental abnormality and
eplleptic background, Jasper, Fitzpatriek and Solomen (77)
in 1939 compared the K K ,0, records of three populationsi
schivophrenics, epileptica and normals, The 82
sehizophrenicsa, ineluding eatatonics, parancid, hebephrenie
and simplé: ranged in age between 12 and 68, 351 epileptics
with elinical epilepsy and complete ietal and non-ictal

E.E,6, records were matehed for age, The controls consisted
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students and staff., A very careful technique designed

to ensure maximal relaxation and minimal artefact was
utilised, The schizophrenies and epilepties fell at
opposite ends of a scale hased on KX~frequency with

normals occupying the median range amd 237 of the

patients diagnosed schizophrenics shewed clinieal or

HeE4lGs evidence of epileptic metivity; six of these

having convulsions, The great v#riahility of individual
records, overlapping with normals eor econtrasls, was noted

in the schizophrenic group. Although Jasper and his
eolleapgnes are unfavourably dispesed towards the antagonism
theory whiech they disniss as "econfused”, the ahove

results nonetheless can he internretad as supporting the
notion that epllepsy awd schizonhrenia are phenomena
eorrelated in an antithetiece) manmer, P. Davis (78) in

1950 and Grey Valter in 1042 {(79), state that even if

many schizophrenies lhiave normal ¥ . E.G's, as a group they have
& tendency to exhibit parvoxysmal sctivity of epileptiec type,
particularly in the cutatenic formes, Gibhs (80) in 19351
published a very interesting paper entitled "Ic¢tal and
non-ictal psychiatric disorders in temporal lobs enilepsy®,
Analysing &58 cases with fooal seizure discharges, ineluding
163 with anterioy temporal foei (95% of whom had psychomotor
seizures), Gibbs concludes that "the epileptic and
pavehiatric componsnts of psvehomoter epilepasy are -
independent and anti-thetical, thoush anatomically

associated”, Administration of phenurone (phenylacetylurea)
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showed that 1f the psychomotor seizures were blocked the
psychiatrie dilorﬂci became dnteasified, Followliang
temporal lobeetomy both the eplleptie and psychiatric
components were relisved in the experience of this auther,
Hilli, Pond, Mitehell and Falconer (H1) in 1937 similarly
find improvement in epilepsy following this operation and
also in certain parameters of personality, partieularly

a roaduetion of aggressivity and a marked lmprovement in the
warmth of soecial relationships., In agreement with Gibbs
they found the inverse relationship between seizures and
inter-ictal psychiatrie state holding in 1/9rd of their

27 ecuses, They note, however, that the psychotie fentures
become aggravated rather than improved after temporal
lobhectomy, severe depressions of psvehotiec intensity
appearing post-operatively in 11 cases, Gikbs impressed
by the frequency with whiech discharges in the sceipital,
parietal or frontal lobes produce nearoleogical symptoms
contrasting to the psyechiatrie manifestations resul ting
from foel in one or both temporal lobes, makes the
striking phrase: "the Sylvian fissure is one of the

chief boundaries between neureoleopgy and psychiatry®,
Disturbancs of newronal organisation in the posierior-
teomporal, middle-temporal or mesial aspeet of the temporal
lobes leads to the misinterpretation of speeclfic afferent
streams, visaal, auditory and olfactery, respectively.

These, as micropsia, macropsis, suditory or visual
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hallueinations or as disturbances of temporality,
('G;Jn-vu. deja percu®), are subjective pepresentations
common to both schizsephrenia ard epilepsy,., The subjective
distortions of inner space resulting from interference
with the function- of the anterior aspect of the temporal
lobe are postulated by Gibbs as being wmore global in
charaster, al tering the total aflferent Qtroln {or
experience), zf the distortion is biased towards
unpleasantness, a depressive pleture will folleow, if
towards malevelence, a paranoid ene, or Af towards
hedonism, a euphorie state will be experiencsd, This
neuro-physiological model for psychoses is based on a
not ineonsiderable body of experimental and cliniecal
data and cannot legitimately be dismissed as mere,
faneiful spesculatieon, Further it has the merit of
providing a 1link batween schizophrenic and manie-
depressive paychoses sinco distortions in the subjective
experience of time (retardation, the blankness of the
“future") or its euphorie sceeleration in wmania are
cardinal fontures of nanic~danrassive states, Logether
with delusions of "badnsss" with paranoid components of
varving intensity,
1411 (82) econfirms that some 257 of catatonles

show paroxysmal activity af san epileptic mature in 1948,
adding in 1952 (83), that no speeifiec ¥,K,0, pattern

could be correlated with a specifiec psychotiec mode, In



& thorough and eritical review of the "electroencephalogram
in schizophrenia® published in 1957 (84) Hill is careful
te roint sut that the presence af abnormal cortical or
subecortical discherges in psychoties does not neocessarily
imply an “"erganie patheleogical process in the bhiochemical
or histological sense” in the setting of & progressive,
gepetically determined, pathological alteration of brein-
funetion,

fioenlg & Leiberman (83%) subjected 5 ecantatenics
to photometrazol activation ever a period of several weeks
to determine variations in the cenvulsive threshold, In
all ecases there was an inverse relationship present, the
threshold being maximal daring stupour and minimal during
remissions: in ether words the process of recovery
coinecided with inerecasing tendenecy to convulsive phenomena,

The technijue of recording ecerebral activity from
the depth of the brain by means of depth, or implanted
electrodes was infitiated in Vngland by Valter and Dovey
(86), for the investigatisn of bhrain tumeurs in 1946,
Between 19%73 and 1958 a group of workers, principally in
the U,8,A,, applied this method to the study of payehotie
and eplleptic diserders, Perhaps the most notorious
of these ia "studies in schizophrenia®™ carried out by
Heath (27) in Tulane who, in 1952, implanted esleetrodes
in the hypothalamus, oauwdate, mesencephaliec tegmentum a

few milimetres ventral to the aqueduct, hippocampus and
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amygdaloid nucleus of 20 schizophreniecs for "therapeutic"”
stinmlation, The theoretical model proposed to Justify
this procedure was based on the assumption that the basie
defect in schizophrenia was one of ecortical impairment
produecing as a secondary conseguence abnormal sub-cortical
firing, It was further postulated that stimulation of the
septal region might "stir the cortex inte more normal
activity", Hnath.and his co-workers estimated that the
application of reecording and stimulating technigues showed
that there existed some correlations between electro-
physiological cerebral abnormalities and pathologieal
mental ropresentations and that both psychological stress
and electrical stimulation could reproduce these effeects,
In a very severe review critiecising the ethiecal basis,
the inacceptable theosretical construet, the coarseness of
the surgical techniques employed (open method of electrode
implantation by direct vision through the ventricles)
1111y (88) pointed out that half of the 20 patients had
been sick for less than 4 years, that there were 3 failures
for techniecal reasons, complications such as coma, seizures
or fever in 12 cases and that 2 were operated on twiece,
Of the remaining 5 patients not one was well enough to
leave the hospital and after 1 vear all suffered from
post-traumatic epilepsy,

In spite of which the technique econtinued to he

applied, by SemeJacobsen, Petersen, Bickford and others,
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with inereasing refinements, Pickford (89,90) reduced

the size of the implanted slectrodes from the 1«2 mm

or 2«9 mm silver spheres utilised by Heath to 37.5 microns,
bodge (91) demonstreting that no pathological and winimal
histologieal damupe to cerebral tissue then took place.,

Following the implantation of depths electrodes
in patients prier to lencotomy, Pickford, Sem-Jacobsen
et al., (92,93) note three main characteristics in the
electrical activity of the infero-medinl asp@pt of the
frontal lobes: (a) arythmie 2-4 o/s metivity, (b) high
voltage, 2#5 ¢/8 paroxvsmal setivity and (e) episodic
agtivity in relation teo tranaient, aseute, psychiatrie
manifestations,

The arythmic slow activity is considered te be
nanfupoexfic. encountered in all diagneostie categories
and to represent an intrinsie wroperty of the infero-
medial aspect of the frontal lobes while the paroxvsmal
highk voltage activity, found in halfl of the patienta,
unrelated to physiological or psychological factors, is
bilaterally synchreonous for the froatal lobes and is
interpreted as secondary to activity in the temporo-
parietal areas, The episodie discharges coinciding
with acute hallueinations or anxiety are slowv, rhythmic
waves or spikes of a non=propagating kind which last
for the duration of the psychintriec episcde, They may

arise either in the depths of the frontal lobe or in
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the temporal lobe and underline the intimate relationship
existing between the infero-medial areas of the frontal

lobe and the mesial sspeet of the temporal lobes,

Similar findings are reported by Kendriek & Gibhs (94),

whoe confirm the temporo-rontal connectlons in man by
strychinine neuronogranhy (95}, It 18 important to note

that Celgade (96) applying similar technicues to
psycheologieally normal patients leucotomisad for intractable
pain, eacounters similay phenomena and consagquently
considers that these phenomena are all non-speciric,

In an interesting papey entitled "Rhinsncephalie
activity during thought™ Lesse (97) shows that distinct,
reproducible changes restricted to the anygdalaid or
rositral hippocampal aress gounld he avoked or terminated
at will duaring interviews, regular high veltage waves
in these areas being ecorrelated with the spontanenus or
suggested reeall of emotionally sisnificant memories,
Olfsactory satismli or the mewories of smell elicited
similay discharges, An analeguous ohservation is made
by Groethuysen, lobinson &4 Haylett (38), wheo iadues a
major seizure in a female schironhrenie patient, starting
with an amypgdaloid discharge, when they question her
abosutl ner father who had attempited to rape her in her
ehildhooad,

At least two communications suggest that Intoxieation
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with psychotomimetic drugs implicates the same areas:
Sehwartz (99), obhserving the action of mescaline (400 mg) 3
LeS.0,25%, (50=1%0 ng) and adrencchrome {(%50-7% mg) on

5 patieats, two of whom epilleptics with prayehosis and

three, chronie schizophrenies, veport the presence of
polyphasie spike discharges in the sceipital area

associated with musieally driven visual (synesthesias)
hallucinationa, This effect was reversed after 50 mg of
‘ehlorpromazine, In another patient alseo gpiven mescaline

{as well as L.3.,D,), activation of temporal depths was
produced in econjunction with Auditﬂry and visual
hallueinations; the eleetrical Aisturbance taking place

in the neighbourheod aof & region from which similar
dischnerges were recorded during spontanesus hallueinations,
curinusir it is reported that in the epilestica the
hallueinogens had a quieting effeet on spike and sbarp

vave foci in gho depth electrodes., Monroe and the Tulane
group, continaing their “therapeuntie” stivulation experiments,
fmnlanted electrodes in the ecortex, rhinencephalen,
diencephalon of & ehroniec sehizephrenie pntients, one

acutely disturbed and one with Parkinsontism, The predominant
responge after mescaline and L.5,D, was the apnenrance of
parexysmal activity, usually limired to the septal,

anterior hypoethalawmic or amygdaleid-hipnocampal regions (100),
Apgain, the actlivity in those sites was associated with

payehotie manifestations and the limbiec "arousal®™ patterns



were bloeked by chlerpromazine, Comparable results are .
obtained by Sem=-Jacohsen {101) continuing the Rochester
gtudy in oslo {a single case), Freviously (102) the
above worker had found a close relationship between acute
episndes of psychotiec behaviour and subcortieal aectivity
in 1% echronie psychotics who bad no signs of convalsive
phenomena,

Nefore attempting to evaluate the above Tindings,

a charncteristic sample of depth P, ,E.0, studies produsing
positive results, éorralutina electrephysiological activity
in the liwbic system with abnormal mental phenomena, it

is important te note ﬁarallel studies where no such
relationship was ebserved,

Comparing epllepties and psychotic=patients with
implanted, multi-straanded depth electrodes in subecoartical
regions, Dickford et al. (103a) can find ne real difference
betwvesn the two groups aparti rrom_nan-npecifte alow waves
emanating frowm the deeop rontal areas of schizophrenies,
Spiegel & vyeis (L03b) in Philadelphia are squally unable
to deteet any difference in the subeortical recards of
aﬁhiznphrcnicu.-nanie-dwprensivas and severs anxisty neuroses
studied prior to thalasmotemny, lelgade, iamlin anxd Chapman
(10%) in 1952, Delgade and Hamliin {108}, twe years later

again find that schizophcenics (6 csses) and none-psychotie
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_oentrula.huvc analogous apikes, sharp and slow waves
derived from sabeortical structures, After stercotaxic
recordings Crom the frontal and from the tesmporal lobes
of psyehoties and epileptiecs, Sherwood (106), 4in one of
the relatively fow Hnglish ltudzcg on this problem, notes
that paroxysmal disturbances in psychotiec epileptics are
not restricted to the rhinencephalon (5 cases, temporal
lobe epilepsy), that in schizophronics parexysmal or
reduced aefivity occurs randomly in a variety of places
(8 easen; frontal %53 tu&parﬁl 3) and concludes that
"electrographiec findings are wore closely related to
pattern 6! behavionr abnermality than e neselogical
goncepts ',

It would bhe without profit s further smmmerate
examples of the often conflieting results and interpretations
of the depth ¥ ,E.G, atudina;eérried put In the years 1950
1960, The early investigations were visiated by the
erudensss of the techniques employed and by the
ecatastrophic brain damage that ensued; howevoer, 1t is now
generally acgepted that structural cerebral lesions with
the use of non-irritative ﬁatala such a3 gold or stainloeosse
steel introducers 1a nepligible or nil, Foeal bhrain damage
at the site of implantation »f buried electrodes similarly
has vanished when spheres of the order of 40 mierans are
utilised, More serious is the diffiealty sreantad hy the

hetoerageneons nature of the patient populatisons under
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observation: it seems clear that in some instances the
conelusions drawn absut differoences hetweennsychnties and
epilepties are meaningless as from the elinical data

provided the psychotics thewmselves may also be epileptie,
From an epileptological point of view the very limited

area tapped Ly a buried electrode leads te major difficulties
in generalising about the intimate mechanisms iavelved inm
intra-cerebral epileptie pracesses; on the other hand

this very deieet Lecomes an advantage when psyvehiatrie
phononena are econsidered for, in the presence of definite
associations bSetwean subjeetive events and eorresponding
localised alterations of subeartieal activity, one may

then with reasonable Justifiecation deduecs that tha two
rhenomena are fundamesntally related keeping in mind that

a c2rtain ifmprecisdon in the localisation of buried
e¢leatrades A8 a limiting factor impesed hy present itechniques
which dapend on either direct, visual placing or on
atereotaxic devices with A.N.G, control,

Understandably, the c¢thical basis of sauch
axperiventation osn human beings has caused widesproand
concern in medical cireles., 7The problem was discussed at
a round table discussion at the Vifth Interantional Congress
of ¥,1M.0, and Cliniecal Heurophysiology held in Rome in
Septembey, 1961, It was generally apgread that the
indications were threefold: in the case of eartain eplileptics

presenting foecal abnormalities with equivecal lateralisation
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and where neuro-surgery might be beneficial; in
dyskinesias and in intractable chroniec mental diseorders
for which selective multifocal leucotomy (pre-~Crontal)
was considered, No one has expressed better than Lilly
(88) the true dimension of themoral prohlem when he
wrote: TYarkers, before they contemplate such precedures
on lhmans should contemplate carefully what he would want
done and what he would want te know, beforehe had it

done on himself as a subject",

It 10.9f some interest to note that after 1960
there is no wention of depth investigations appearing in
the Jovrnal of £.E,G, and Clinieal Neurophysiology and
that at the VIith International Congress of F.l.G, and
VYeurophysiology (Vienna, 1965%), no commanications on the
topic ware discussed,

Allowing for the sources of error sutlined above
one may conelude that depth studies, relatively disapposinting
sn far for the olucidation of fundamental processes in
aepilensy, have made a tremendous contribution towards
the understanding of the lecus of certain psychotie
machanisns in man for whieh they have provided the
beginning of a neurophysiclogiconl basis, The eoverall
avidence 1s by now exXtremely asuggestive that abnormal
phenomasna in paychoses, such as visual and suditory
hallueinations are the subjeetive manifestations of

disturbed funetion in the limbiec system, that the so=
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called "nedﬁl' psyechoses induced by paychotomimetic drugs,
although they are toxie psychoses not otherwise comparable
with spontaneously oaﬁurring psychoses invelve the same,
or parts of the sameo system and that psychological
stimnlation directly activates or inhibits these sane
subcortical structures, as shown for instance by Driver
(107) and conversely that subeortical stimulation may
directly eliecit psychotic sygptoms indistinguishable from
gpontaneeusly occurring ones, 7The objection, that in

the absence of eentrols any sonelusion is premature,

is not here relevant, since these conclusions are derived
from & context in whiech the pa.t:innt Bets as his own

control,
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Leaving the contributions made by electrophysiology
to the problems of 2pilepsy and psychosis aside and
returning to the cliniecal question of eplleptie psychoses
we reeall that with Esser {(1948) and Follin (1941), after
ineidence studies such as was published by Yde et al, (19%1)
the “antagenism" theory of Glaus {1931) secmed more and more
untenable as it became evident that far frombeing protected
against sehizophrenia epileptics ssemed on thae contrary
to be particularly susceptible to & chronic, paranoid,
hallucinatory form of thgt illness,

Tm 1953 Hi1l (108) confirmed that certain epilepties,
tempora. lobe epileptics, were susceptible ﬁo @ ahran&o
pnrtnoid psychosis in uiddle'agn, ap their fits declined
in frecueney., This syndromt was further characterised
by Pond (109) four vears later, who diffarentiates it
from peast-ictal confusional states with paranoid ideas
and hallucinations and from cevrtain complex auras ooourring
in individuals with schizeid personalities, Pond considers
that tesmporal lohe enileptics with complex auras are
particularly prone to this illness on the grounds that
the yemembrance éf the repeated intrusion inte econscionsness
of abnormal ideational and emotional events taking place
in apite of or against the consciosus will of the subject will
forme the psyechologiecal "anlage™ of a subsequent psychosis,

The group defined by Pond and Hill pgenerally preserves a
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warm affect contrasted to the affective hlunting of none
epileptic schimophrenias and in the premorbid personality
is charagtarised by an absence of schimoid personality
structure, ¥From the point of view of epillepsy these
individuals have few major ;aiaﬁr.s. tend te have epilepsy
of a fow years' duration, the psycheais being often
inversely related to the seizure-~Iraegquency,

The aura is the remeumbered experionce of ihe onset
of a seizure, the prototype of consclous epllepsy and,
indubitably, in 1t§ strangeness, it is anasloguous to
dreamy states or hypnagegiec pheénomena aor transient
psychotic oxﬁorianaon. The classical authoritlies are'
agreed on its ralative incidence: 1t sceurs in 567 of
epilepties (Delasiauve, 1854); an equal figure is given
Ly Lennox and also Ajuriaguerra whe provides the pstiunt.
of 50%, The Montreal school has worked out the first
precise classification of auras in terms of their neuro-
physiological correlates (110,111)1=-

(a) frontal fcct; (10 ecasas): sudden loss of consciousness,

{b) frontal asd semporal (209); (16 cases):s alteration of
consciousness with adversive seizures,

{e) motor and premetor (29 cases): Jacksenian, vocalisatioen,
adversive,

{d) post-central: sensory, somatie,

(@) oeeipital: wisual,
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(f) temporal and parietal: anditory and vestibular,

(g) uneus: olfactary,

(h) sylvian {issure: gustatory,

(1) svivian fissure, frontal (22 cases): autonatisms
and epigastrie,

{(g) temporal (29 cases): psychie, hallueinations,

(k) temporal and frontal: 4llusional,

(1) frontal: foreced thinking and aphasia,

Yven if 4in minor details;, the above scheme ia8
somaewhat mislieadingt for example Forced thinking and
illusions are associated with temporal) rather than
frontal foei, its overall validity remains unecentested
today, It {ilustrates the fact that sural phenomena
that duplicate the psychotie mode of subjeetive experiences
hallucinationa, foreed-thinking, illusions esre all
derived from foei orviginating in or invelving the temporal
lobes, As early as 1940, Veher (112) and Jung, iwpressed
by the striking similarity existing bhetween the pasvchotie
and the epileptie aural alterations of the subjective
awvareness of self and of reoality had, logically, deseribed
thoe aura as vepresenting a "mieropayvchosis®, 1ill states
that the "doubling of conscicusness™, an aural distortion
reminiscent of heautauscopy st ths psveholasicnl (aitheﬁ.h
not at the epileptiec) level is due unilateral discharges
restricted to one hemisphere and in 1953 (113), undertakes

a detailed study of the content and transformantions of



temporal aurss, dtudying 50'pﬁtlomts.hn finds that these
fall into three cntc#oritn: in the first the experiences
are complex, highly crganised, predominantly visual
they have the quality of dreams and are associated with
a (4svally) unpleasant affective component, The second
entagory is more fragmentary with the intrusion inte
consciousness of single words usually in two's or three'ssg
a past memory aay appaar but as a reminiscence not as a
reliving experience as 1n the first greup, PYarasitie :
words or foreed thinking is encountered, The third type
néﬂ:ists of the wall-known “"deja-vu® or familiarity
11lunsion and includes visual or sensory hallucinations,
Auras are not necessarily constant and may alter or
disaprear with tiwme howaver it appears that the content
is always psychepatholoagically meaningful %o the patient
and when apparently incomprehensible it is rendered so
by precesses of condensation similar to those found in
dreams, Of great interest is the obLservation that
attenmpts to re-activate inte consciousness the full
eontent of a fragmented anrs by direet abreactive
techniques is potentially dangerous, indueing a psychosis
in two of Hill's patients and triggering repeated
suieidal attempts in several athers,

A very detailled phenomenolegical comparison of
the mantal disturbances resulting from tampornl lohe

epilepay and from schizophrenia was carried out im 1955
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by Karagulla & Rebertson {114), 7Ten cases of temporal lobe
epllepsy vuio selected from 10% patients at the Montreal
Neurological Institute and thoeir ideational disturbances
wara comﬁarnd with those sceourrdng in sehizmophrenic
patients hospitalised in the Fdinburgh Foeyal Hospital foxr
Nervous and Mental diseases, The experiencing of
indefinite or fermulated thoughts; the hearing of volieces
either within the mimd or projected externally; auditory
and visual hallueinations are considerasd hore to be all
variants of the sase phenomanom: the abhnormal derivatives of
- thought eharacterisatic of temparal labe nwilﬂpay are,

as the asthors convineingly underline, analepgous to

thought disorder in schizophrenis where & eontinusus
graduation s encountered bLotwesn slightly abnormal
thoughts, a "muto veice", to réeho da pnmséo". proceeding
to the full eruption inte corscicusness of formulated
phrases leading to frank internsl or external hallucinations,
Kspacin&lj_awo—tnnpirtng ig the vapue, nndaacriﬁ;blo
nature which surrounds the epileptic aurse for the .
individual vho experiences it: 1es vnird, terrifying,
ominous overtones, 1te inexplieshle féraigngaa to the
parsonality, The epileptic who experiences foelings

and harhours thoughts that, not enly incowmprehensidble

and meaningless, Jdo not pppear to helong to hilw, is

not far removed from the ideas o»f inlluence and passivity

deluslons of the schizoephrenie who shayrss with the
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epileptic sharacteristie symptoms such as depersonalisation
mnd derealisation,
A yatheor unique investigntion was unuurtaknn in

19%6 by Dongler (11%5) through questioanaires distributed
to thirty psyvehiatristas in sevoral countries who liaterxr
congidered their findings in a colloquim held in Marseilles,
A statistical anmlysis was then carried out on the clinieal,
psyerdatric and £,8,.6, (inter-ictal) data derived from
observations on 536 paychotic eplsodes occurring ia 516
epllentica, The elindcnl sympitomatology, thc-ﬁ.ﬁsa. 
manifestations, the psychiatric elassification of the
psychotiec bhehaviour and the clectro-elinical definitiqn
of the epllepay were recorded on separate item sheets,
later transferred on perforated cards, The salient find!nai
were as followsi—
(;)_o:casn of confusional states in centrencepnhalic erilepsys
(b) confusionnl states with agitation and visual '

halluneinations moare eowﬁnn in temporal lobe epilepsyp
(e) arfective, (noudnawiﬁg) or "disscclntive®,

{ hebeplhirenie, paranoid, catatonie) disorders more

common in temporal lahe epilepsy: G679 wersus 427,

sigs at 0,01 lavals'
(d) all subjects with blesynchronous spike-wave discharges

ware oconfused;
(e) where the Ne¥.G, was unchanged during, before, or

aftar psychotic apisocde, mood«swing and denression were



comeon (KL versus 26¢ of tetal)s

() parancid festures were common when the discharges
disappenvred during ﬁly«hntic episodes: 35 versus
174 of'touz. sig, at 0,05 level,

Dongler concludes that thore are few speeific
correlations botwesn type of epilepsy and type of
psychotic episode; one cannot diasgnose the opllcpsy.
from a gziven paychaotie episode and one cannot predict
what kind of a psyehetie episode will characterise a
given type of epilepsy, Uertain guneralisations emn
nevertheless bhe made from the “arseililes study:
eentrencephalde cases are on the whole chavscterisad by
brief, frequent pﬁyo.‘hutic episodes, that do net progress
to ehronieity or deterioration, and whieh nr; nomtusiaﬁal
in form, %The pesychotie eplasdes here often bLegin but
seldom end with a seizurs and have P, 5.6, correlates
which are annlogous to thoém pesn post-fictally after
grande-mnl aaxsuruq. h@ing niw&ys moddTied, with diffuac
slow-wave dysrythnia, spike-~wavre disoharges or potit- .
mal status, Tﬁé pieture ssen with tw&rcral love epilepsy
is different: the psychotiec episodes are lnhgar, lasting
days or weeks rather than hours, are rarely ushexed in
by seizures nlthmngla they may terminate in a 1t and
disturbance of affect, often anxiety in a setting of
clany consciousness replsees the confusion sneountered

in the former ecategory, Spike-wave discharges are seldowm
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seen, the E.E.0G, backgreund heing frnquantly unuodified
or alternately showing the disappearance, often of noruﬁl
as well as of pathological rhythms, "ferced normalization”
or even its oppnosite with reinforcement of foecal temporal
dischargea, | .

The ahove study is open to the eriticism that
the aases are extremely hotnrngtnaus from the peint of
view of selection, an inevitable conseguence of the
methodology employed but this is to some extent compensated
by the very preecise and anambiguous gquestiomnaire, It
seenms to bhe the first large seale, systematiec statistical
treatment of epileptic paychoses in terma of the conmbined
varishles of epilepay, clinieal picture, eleectro-phyeiolegy
and psyvehistrie symptomatology.

Whereas petit-mal status csn be induced hy.tha
cass tion of antieconvulsant drugs, no matter lhoew freguent
be;nra. petit-mal status is said never seccur duving
epileptiec twilight states; an observation which led
Gibhs to remark 1n 1951 that "the cpiloptic-anﬂ
peayehiatric components of paychomotor epilepsy are
physiologiecally anti-thetical®, Laudolt; H, in Zurich
{19513) reports a number of cases of epiieptic twilight
states {(ineluding acute psyehotie episodes) in whish '
the epileptic focus disappears during the attaeck, to
reapneny later, VYhere previously nermal, there was no

E, .G, alteration, 7The eclinical correlates are that
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during tkc‘ahn;rnnl psychie state the epileptie attacks
stop, the econvulsive threshold rises and redustion in
anti-convalsant mediestion has a favourable effect on
the mental state, sometimes diauolving the psvehosis,
The anthor belisves that the syndrowe may imply a
!supaywnatnii'hrnnxtna action” of the cantral nervous
syatam in ﬁn;ping with the theories of Mowei, The
matter of foréed normalisstion of epileptic activity
&uring abpormal wental state is discussed at longth in
"lLectures on epilepsy” edited by Lerentz de Yaas (116)
in Amsterdam, 1958, 7The regressicn or complete
disaprearance »of cpilepntic mctivity duriung twilight
states is confirmed and the variations in focal temporal
activity durdng the course of the psyvchotie jrocess is
commented upont paroxyswal foci argtive before and after
the payehotie spdsode disappear during period of mental
disturbanae, the rocerd tlen heding "norsalised®, In the
same study cases are deseribed vhere exporimcntg;ly
induced tension and vare leads te normalizstion of the
FaFally in A few subjegts; sinllsy nental and KRG,
changes being braught abont by an ineresse in anti-
convulsant maﬂin#lionl the contrel aof the seizares and
the noraniinntimn of the W, K ,0, Maving both an uafavearable
action on the nsychie state, ¥Waada & Lennssx (1954) find
that in ehildren with vatitemal thera {3 mors epileptie

activity in the mentally healthy than in the disturved or
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psychotie individuals whe show mors slow-wave activity but
considexr thntlnn abnormal E. B, 0, in the first instance
is a pre-regquisite for foresd normalizationi on the
other hand Verdeaux (1956) comes te the conclusion that.'
from a statistical point of view the E.E,G. of psychotie
conditions anssociated with epilapsy is more "normal®
than these of wmentally healthy populations, These
findings contrast with these of Hill & VWatterson {1942)
who showed that U,0.G. abnormalities were more fraquent
in the ptyehotio groups wiiiech they studied than in
control pnpuiationu. !

Glaser (117), in 1963, diseusses inter-ictal
paycheoais in nsychomotor-temporal lobe nﬁilopuf (22
females between tha ages of 17-45) to whom he adds later
in the same yeayr 15 males within the sawme age-range,

The psychotie reactions sre delfined as “paranoid,
dopressive, confusional and hellucinatory® lasting from
"one to many déyof; the confusienal element 15 emphasised
as is the short duration of epilepsy (mean: 6 vears), Neo
relationship is observed bhetween paychotic state and fite
gontral or freguency and the absence of nsychologioal
trigegers is noted,

Slater, Peard and Clithere (119) published in 1963
a2 detailed analysis of 69 patients who vpresented with
"schizophrenia-1ika” aympitoms associated with epilepsy,

Aftor reviewing some aspeets of the classical Uerman
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1iterature on the subjeect, the sonclusion of Bartlet (120)
that sehizophrenia ;. neo more 1ikoly in epileptics thanm in
the population as a whole is rejseted as being based on a
confusion between nrevalence and ineidencd, Gonrinuincif
th@'authnrs disprove tha’hypothc‘in thnt epilepsy and
sphigophrenia eoineide purely ns o cliance phenomensn,

"both conditions being common” hy calezlating the random
probabilicy of epilepsy (expectation: ,00%), and
schizophreaia, (expectation: 0,008) eolneiding; this

being of the order of hb per milltian, 81&6; the mean age of
thaiflpronnﬂda'nt the onset of payahnuis was 29 ynhrs and
since thcututal births in Euslnﬁd and Vales 28 yoaraj
carlier.wal 660,509 1t 45 cnlonlated that'aqma 20 new

cases of schisophrenia and epilensy could bée sxpescted peor
annum on a chance hypothesis (or & to 3 in London with

kS ponu1§££on of 19 millions), Yot in a fow years they were able
teo nbtaia 69 fresh cases from 2 hoapitales, sugresting that
epilepsy predisposes to schizophreniec psychoses, 807 of
the patients hﬁ& temporal lého epilansy a-d a full
genvtical lavestigetion showed that there was no loading
for schizoplueaia of a familial type., In more than half
of the group vbjlective evidence of organile am"shral_ﬂinauo
was Touwd, on the Lasis of nenrslegienl, AV, 0., satological
or psyvehologdiocal investigations, Finding a positive

correlation Leltween the age of onset of spileray and the
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age of onset of psychosis but an average frequency oaf
grand-mal seimures of the order of 1 per month comparable
to that of epileptiecs in general, Slater, Deard ¢
Glithero conclude on the abwve evidence that the _
aetiologieal factors whiech underly psychosis im epilepsy
aret-

(a) Duration of epllepsy (mean: 14,1 years).

(b) Orgsaic cerebral disease,

(é) Tewporal lebe epilepsy.

Their impeortant negative conclusions are that
genetiec predisposition, previous personality; seiszure
froqﬁonny ur lntnralisatiou‘ef foedi are nen-related variables,

Digeussing the above paper at a meeting of the
floyal Soelety of Hedicine (121), Symonds agress that the
Rasvspeiation hYetween epilepsy and paychosis is not
rurtnitouu hnt is not eanvtnctd that, on u chnnco
hypothaais. the rﬁlpvnnt apilaptic history should be
eoarined to early vears aineo temporal lobe Opilopuy
doss a}t anbn{dm with asa.. He further esxprescses the
santlon that too much stress should not bol placed on
the atypleal faatures sometimes geen in thlaptic
psvehosas as anomalous paychetie manifestations are
Aot restrictod teo epilepsy. Moresver Synonds does not
share the belief of Slater that braln-damage (n itself

can be related to the psychosis since neither the severity
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nor the rrequnﬁny of the seigures correlates wvith psychosis,
Eptieptic seizures and ¥,E.6, ehangss according to this
speaker should he understssd 28 eviphenomena of disordered
nenronal activity of whieh fitc are osoccaslonal "poaks™s
fundamentally a disturbanee of oxgitationf&nhibition at
the synaptic level that occurs eilther consesutively ar
siuult@ncgaily. Coneluding that the schisophrenie
foatures of anras, of the glicmas affecting the temporal
lobes, of psychasis assoeciated with tenpbrml lobe epilepsy
all sugpest thit the physiological eirenits underiying
schizophrenia are contained within the ﬁamporhl loves,
Symonds emphasises that 1¢ {6 not Lrain damage ag sueh
but the disorderad astivity «f neurones which fa
respansibls for pmyéheniu.

At the sanme session of the R,S5,7, V1111 stated
that the ehrondc pafanald hallueinatory psychoses of
epilepsy cun be difforentizted from schizophrenim by
the abasence of schizmoid traits in the previous persoralitys
the preservation of warm affect and the abhsance of social
and affective deterioration, Since head injury is a
rare cause of temporal leme epilepsy in the yvoung he dors
not consider thut the high Inecidance of brain damage in
the Slater study fe roilevant to the genesis of pavochosis,
Pond added that the years of 2pilepsy, tegether with

‘epilsndic or centinunous partisl elonding of oconscinusn=ss
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might well predispose to psychosis and neting the absence
of nen-pasychotie temporal lobe enilepties as econtrols
sugsested that the introduction of 8 euntrol groupn in

the study of nsyehosis assorinted w;th temporal lobe

epilensy mipht hring new factors to light,



INVESTIGATION OF THE CORRELATES OF

PSYCHOSIS IN TEMPORAL LOBE EPILEPSY

(a) NMethodology
(b) Results



(a) HMethodology
¥ith the aim of further defining the correlates

of psychosis in temporal lobe epilepsy the following
retrospective study was undertaken: 50 cases of temporal
lobe epilepsy who had, at any time, also been classified
as psychoties were studied over 71 variables considered to
be of possible aetiologieal relevance and ceompared with
50 cases of temporal epilepsy, non-psyvchotie controls,
over the sawme variables,

The fifty psychoties were selected from the archives
of the Mandsley Hospital admitted over a 15 year period
between the years 1950 - 196%, Cases with clinical
evidence of dementia were excluded (nih), As the
combination of psychosis and epilepsy Is relatively rare
no attempt was made in the first instance to isolate
schizophreniecs, manic-depressives, confusional or
sehizo-affective ("mixed”) conditions: a documented
psychotie episode observed in a hospital setting was
sufficient for inclusion in the psychotie group, The
actual diagnosis of psychosis was, with a few execeptions,
the diagnosis made on discharge; the diagnosatic eriteria
heing essentially the traditional Xraepelinian onest
briefly schizeophrenia hinged on tholprosoncl of thought
disorder and disturbanece of affect with or without secondary

symptoms such as hallueinations; manic-depressive states



on euphoeriec or depressive alterations of wmood exhibiting
periedicity and leaving the nersonality intact between
phases; states in whiech the psycheotic episodes were of
short duration with schizephreniec, manic-depressive or
mixed features and where clouding of consclousness and
disorientation dominated the elinical pletire were
eanlled confusional, 7The exceptions referred to above
relate prineipally to the group defined as wixed or
schizo-affective in this study, Case note diagnoses of
schizophrenia with atypical features were ineluded in
the mixed group when these atypiecal aspectis were affective
in nature, In a small preportion of cases {f the
atypicality was the result of either the preservation
of normal affect, the abaence of sceial deterioration or
the admixture of elouding of conseiousness, variable in
intensity and duration, these were ineluded in the
schizophrenic eategory,
Reliability

In order to evaluate the relisbility of the
diagnosis of psychosis, a seccond assessor was asked to
independently dingnese 30 of the psychotiecs ehosen at random,
Pecnuse epileptie payvechoses often exhibit atypical features
which may make it difficult to allecate them definitely
to a given classification an altermative diagnosis of

psychosis were made in each case where this appeared necessary,



The degree of ngreement was as followsi-

Reliability of diagnosis of psychosis

Agreement Disagreement % agresment

1st choiece 22 8 735
2nd choice 30 0 100%

S.E. of P"Wrt"°a .J;ﬁ b . 35“6& = ’ 508 kS 2.‘
(See Appendix)

The diagnosis of temporal lobe epilepsy was made
on the basis of a history of epileptic attacks with
aymptoms mnd signs suggestive of temporal lobe epilepay
confirwed inm ALL cases by E.l .G, ovidenece of abnormal
activity in the temporal lobes,

The fifty controls were selected at random:
patients admitted to the Maudsley Hospital and to the
Guy--;audnlny Neurosurgical Unit for ianvestigation and
treatment of temporal lobe epilepsy. In all instances
except one (who presented with classical symptoms and
signs of psychomotor - tesmporal epilepsy but whe had a
normal N.E .G, throughout the period of observation in
hospital), the temporal origin of the epilepsy was
confirmed by the E.F .G, records, Of the controls 26 came
from the Maudsley and 24 from the Neurosurgical Unit,
This was carried out in order to ailow for a withine

control analysis to ascertain the presence of any possible
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selection bias that might have made the Maudsley non-
psychotic material none-representative, The mechanism
of referral of epileptic patients to the psychiatric
hospital and to the neuresurgical department, apart
from a certain overlapping group analysed in detail,
is independant, The only matching done was for sex,
in the last 10 patients selected from the N,5,.U,
controls and this was for the purpese of having an
exaetly identical sex-ratio in the psychotie and
control groups, In the groups randomly selected for
gsex there was no appreciable difference in the sex
distribution of sither psyechotics (males 26: females 24)
or controls (Maudsley, males 15: females 11); N.8.U,
males 11l females 173,

The two populations were then studied in terms
of 71 variables designed to evaluate the sociological,
personality, epileptie, psychiatrie, genetic, neureological,
electrophysiological and psychometrie characteristies of
the two populationa, The data was transferred from the
item sheets drawn up for nadh of the 100 patients on teo
I.,€6,T, perforated cards for mechanical serting, At the
same tiwe the distribution of the variables in the different
catogories was analysed by inspection, The statistical
analysis relied exclusively on the Chi-zquare, t-tests for
significance and on the Chli-square testing for the

significance of trends,



In the socioleogical parameters occcupational
history was classified as stable or unstable from an
impressionistic evaluation of the individual's work
recoyd, taking inte account the number of jobs held,
the duration of jobs and the rate of change of type
of wark along the lines indieated by Tayler, D, (122)
but without rigidly adhering to an arbitrary cut-off
point,

The previous personality, the assessment of a
normal or abnormal childhoed, of factors, emotional or
environmental leading to admission to hospital was again
Judged impressionistically from the history, Childhood
“normality" or "abnormality” was not defined by striet
operational eriteria but by taking inte acecount the family
background, its financial status, "the degree of parental
discord or harmony, the relationship between narents and
patient and betweon the patient and his siblings, In
one or boeth parents were absent, abnormality would be
found only in the absence of satisfactory parental
substitutes,

The traditional eriteria were adopted to delineate
the personality type, schizoid referred to withdrawn,
isolated, unscciable, affectless individuals; where
impulsivity, egocentriecity, irritability and particunlarly

explosive aggressiveness, perseveration and "stickiness"”™



oy "adhesiveness" was smphasised the personality structure
was considered to be "epileptice®™, Abnormal persanalities
not falling in the above categories were called "non-
specific abnormal",

¥hen hospitalisation was brought about mainly for
the control of seizures whieh had become either more
severa, more fraquent or had altered in pattern the
precipitating factaers leading to adwission were deseribed
a8 "physical®, If abnormality of the vental state
(ineluding nsychosis) was the reason for admission this
was labelled as being "emotionally" precipitated;
disruption of the hitherto maintained adjustment resulting
from social causes, i.,e, loss of & relative or of
employment was defined as "envirommental”, It will be
appreciated that these 3 factors are not necessarily
satually exclusive and in epilepsy are often inextricably
correlated, the control of epilepsy being intimately
connected with emotional state gquite apart from the nature
of the epilepsy or the precise pharmacologicnl management,

In the estimation of familial loading for psychosis
only parvents and siblings were taken into sccount, The
diagnostic terms are the familiar ones and apart from the
funetional psychoses and confusioenal psychoses “"others"”
refoers to G,P, 1,3 epileptic and corganie psychoses,

The parametsrs of epilepsy were categorized wmore

rigorously, 7The presence, abhsence, disaprearance, and
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eontent of aural manifestations was noted, 7The seizures
were classified into (a) majors or “grand-mal™j
generalised convulsive fits with tonie and eclonie phasej
(b) minors of the "absence™; type which in this material
corresponds to minor temporal seizures and not to the 3 e¢/s
bilaterally sunchronous spike and wave discharges of
centrencephaléc epilepsy; (e) psychomotor seizmures;
characterised by automatisws ranging from the purposeless
repotition of simple movements to complex patterns of
coordinated bhehaviour or alternatively manifested by
purely psychosensory attacks,

The degree of amnesia for the psychomotor seizures
was noted in a three-point scale: complete (or total);
partial or none, Seizure Ireqgquency was estimated from
all the available data in the records and arbitrarily
divided inte three categories:

(a) More frequent than one month, one a menth c¢r less than
one a month for majors and psychomoter seizures,

() More frequent than onee a week, onee a week or less
than once & week for minors,

Subsequently in order to Tacilitate the statistical
analysis the abeve froquency data was converfed inte the
dichotomy: (a) more tham one & monthy (b) less than one
a month for the first two grouns and (¢) more than one a

week or less than one a waeek for the minor seizures,
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Pominance was assessed from clinieal handedness,
it being assumed that right handedness was correlated
with left-bLrainedness and reciprecally, Although this
assumption is misleading in the case of left-handed
individuals in whom the distribution of right or left
cerebral dominanece is approximately equal (123), the
fact that only 5% of the material is left-handed
enables one to make this assumption here with a 95%%
probability of being correct, (In 98% of right-handed
individuals the dominant hemisphere is the left),

The L.Ek.G, characteristics are largely self-
explanatery, normal and nbnorual.rorort to huckcroand‘
activity, abnormal usually being the result of alpha
asymmetry or irregular slow-wave or intermediate mixed
anomalies, The term specific was restricted to spike
and wave discharges of oontrcnneﬁhnlic typa, bilaterally
synoehronous in distfibution, Foei, avofvhnlnlagly in
the anterior temporal region, but alse if definitely
emanating from a focus on the temporal convexity were
calied "foeal®™; foel originating in othsr parts of the
brain, parietal, oceipital or, more usually frontal,
wore grouped under the rubrie "others®, Bilateral
discharges clearly secondary to demonstrable foocus were
labelled "secondary bilateral hypersynchrony" if of

spike and wnve form,
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The lumbar air-encephalography findiangs were
divided into four groups: normal, diffuse where the
abnormality invelved the whole ventricular system on at
least one side or focal if only one of the horns (nearly
alwvays one of the anterior temporal horns) was displaced,
irregular or indented, The A.L.G, had been done in 85%
of the serdes, In the 11 psychotiecs and 4 controls whe
were not subjected to this investigation the A E .G, was
deseribed as "unknown®,

The VWeechsler Adult Intelligence Secale was the
intrpument utilised by the paychology department im the
assessment of cognitive functions, Eight, or 16% of the
paychotics and %5 or 10% of the contrels had not been

testad,
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In temporal lohe epilepsy, Arrespective of the form
of the psychosis, the psychotlcs are, when compared with
& randomly selected group of none-psychotie controls with
temporal lohe eplilepsy, characterised by the following
features!

1) They have a lowered susceptibility to psychomotor
seizures,

2) They have a tendency to infrequent seizures: as a
group the paychotiecs have less frequent overall attacks
and specifically less frequent minor temporal seizures
and, when these are present, less freqguent psvchomotor
selzures, The frequency «f majere, however, is sisdlar
to that found in the non-psychetie contrel group.

3) The psychoties are particularly liable te have epilepsy

involving the dominant temporal hemisphere,

(1) Lowered susceptibility to or relative absence of
5 romoto (] a8

Only 23 of the psychoties exhibit psychomotor
seizures as opposed to 40 of the controls, This s a
highly significant difference: X° 3 13.07 holding at
the $,001 level of probability, To put it another way

only 10 of the 50 eontrels du not have psychomotor attacks
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while in 27 of the 50 psychoties psychomotor seisures are
absent,
Breaking down the psychotie group ascording teo sex,

this difference is maintained for the males:

Psychotics Controls

Psychomotor selizures 12 21

present, Ia = 8,12
Paychometor seizures 1k 5 P < 0,01
absent,

and for females:

Pasyvychomotor seizures

present, 11 19 5 5.70
Psychomotor seizures 13 ’ P 0,08
absent,

{Ineidence of psychomator seizures by sex)

In the sub-analysis of the controls no significant
difference emerges between the Maundsley anmd N,S8.,VU, groups,
19 of the 26 (Maudsley) and 21 of the 24 (N.5.U,) contrels
exhibiting psychomotor seizures, HNingley (123), in his
series of 90 patients with temporal lebe epilepsy, had
ohserved that psyvehomotor seizures were not asspeiatod
with the laterality of the lesion but with bilateral,
shifting foei., It follows that if there was an execess of
bilateral foeld in the control group the above Tinding could,
in principle, be artefactual, The di.!;@butien of epileptie
foei according to the unilaterality or hilaterality of the

lesion in the two groups is as follows:



Platribvution of unilateral and bilateral foedl

Epileptie foeoi Psychotics Controls

Bilateral 22 11

Unilateral 28 38

Holding psychomotor seigures constanty

Psyechoties Controls

Psychomotor saizures

present:

Bilateral 10 7
inilateral 13 33
Fsychomotor seizures

absent?

Bilateral 13 i
tnilateral 1k 6

It is seen from the above tables that the psychotiecs
in fact, with an gxcess of bilateral foed (22 out of 50 as
opposed to 1l out of 50 in contrels), have fewer
psychomotor fite, Of the controls with bhilateral foel,

7 out of 11 (or 64%) have psychomotor seizures while 13

out of 22 psychoties with bilateral foei (or 599) have
psychomotor seizures, The difference here is not significant,
If, on the other hand, one examines psychomotor seizure
susceptiblility in relation to ithe presence of unilateral

foel, then only 10 of 28 psychoties with unilateral foeci

are found to exhibit psychomotor fits (sor 35%) in contrast

to 33 out of 38 controls with unilateral foei who experience
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such attacks {(or 87%¢), This last difference becomes very
Righly significant indeed (X2 = 17.k), valid at the 0.001
level, In other words in the presence of unilateral foeil
the psychotics are resistant to psychomotory selizures or,
alternatively, the liability to exzperience psychompotor
soizures with a unilateral temporal fecus appears to
protect against psychosis, When psychomotor seimures are
praesent in hoth psychaties and eontrols, then there is an
excess of bilateral foel in the psvehoties,
(2) Zendeney to infrequent sejzures

The nen-pavehotic pgroup has significantly more
frequent winor temporal seizures than the psychoticas,
98 of the 44 controls subject to mineor attacks have these
more than once a week uhiio only 21 of 37 psychoties have
these as commonly (x’ = 8,89; p<0.01l). In the sub-
grouping (wales, females, psychomotor selzures held constant)
the difference remains significant for the males but
disappears for the females, nevertheless the same trend
is preserved, Similarly paychomoter seizures are much
more frequent in the non-psyvchoties than in psychotics:
3% aof the L0 controls have pasychomotor attacks once a
month oy more against 14 of the 29 psychoties who experience
thess as commonly (Kz = 5,983 p<0,08). As was observed
for miners the difference is statistically maintained for
the males (12 = 5. 45 p<Lo,05), but does not reach

significance for the females, although once again the trend
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is k-pt. Even although the pnyahoéiol are as prone as

the non-psvechotics to major generalised toniec-clonic attacks,
the sverall (najora. minors and psychomwotor fits combined)
characteristic of psychotics to have less frequent convulsive
or fetal manifestations than the control group rahuint.
Glebally 4% out of the 50 controls have fits once or more
than once a month while enly 3¢ of the 50 psychotics fall

in the sawe category. Phrasing it differently, 6 out of

50 controls have infrequent seizures of the order of less
than ane & month wiile 20 out of 50 psyehotics fall in the
same frequency distribution, With a X2 of 10,16 {p(ﬂ.ﬂl)
this is a aignificant finding., 'The difference is maintained
in the sub-gategeries for males (xa = 6,243 p<gLM,O8)3 for
females (xz = 55 p<L0.03) and where the presence of
psyehomotor seizures is held constant for both groups,
psychoties and controls (wmale and femmle continued)

(x* = 8,113 p<o.01),

Hecause of the small numbers involved amongst the
controls not experiencing psychometor attacks, this sube-
groun where the absence of psychomoteor seizures (N:l0)
is held eonstant does not indicate any difference in any
of the variables under consideration, It has already
been mentioned that the fit-frequency of generalised
convulsive attacks did not vary in the psychotie and

non-psychotie groups, Contrary to what might have heen
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expected had the controls been unwittingly chosen Trom

a special biased population of temporal lebe epileptics
supposedly admitted to hespital merely because of "bad"
and frequent epilepsy as opposed to the peychotics
admitted on aceount of inssanity, the trend is for the
controls to have infrequent n@;er seizures, 7This does not
reach signifiecance in the tetal population of psychotics
versus controls (xz = 3.5%, not significant at 0,0% level)
nor in the male or female sub-groups, ¥ith the presence
of psychomotor seizures held eaﬁatnnt however, it resches
the 0,05 level of significance (X° = 4.26)., Why the
controls, whe have much mere frequent minors, psychomotor
attacks and everall seizures should tend to have less
frequent major convulsive phenomena than the paychoaties

is not immediately obvious, Those in both groups who
have psychomotor attacks have significantly less freguent
wi jors than the athpri. Serafetinides and Dominian (124)
studying 51 consecutivae aduissions of epilepsy of “late"”
onset (after the age of 25) eoncluded that freguency of
attacks was related to the type of seisure, being greatest
in psychomotor seizures, 7This is confirmed for the
paychotice as m slight trend in the pressnt material, for
in the presence of psychomotor fits 17 of 23 payechotics
have attacks more than once a month whereas in thelir absence

1% out of 27 have the same fregquency pattern, At a level
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reaching significance a similar phenomenon cecurs in the
controls, in the presence of psychomotor attacks, 39 out
of RO patients have fits once a month or more while in
their ahsence the reguency distributisn is svenly
distributed, five in exeess of one per month and rive
eagses below this average, So that the observation of
Bingley's that pasvehonmotor seizures are associated with
bilateral foei is not confirmed altheungh the present
findings are in agreemont with these of Serafetinides

and Dominian relating pavchomotoy seizures to relatively
frequent apilepsy, MHowever, it must be neoted that the
characteristie of psychotics to have infrequent atiacks
is not simply a reflection sn the faect that they alseo
have few psychomotor selizures sinece when the presence of
pesychomotor attackes is held constant in both psychotics
and control groups the psychoties still have sighificantly
fewer seigures per month than the matched contraols, Be
thieat as it may the observation that there is no overall
difference in the ineidence of majors (40 of 50 psychotics
had experienced majors and 1% of 50 controls), nor in
their freguency is important for it indicates thaut the
differentinl seizsure frequency rates im the psychotics
and none-psychoties is probably not the artefaect r sulting
from preferential referral of non-psychotics to hospital

s account of severity of epilepsy., It sugpests further
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that the "anti-psychotic® function of eplleptic seizures
in temporal lobe epilepsy is intimately concerned with
abnormal activity the locus of whieh is spscifically
contained within the temporal system and its projections;
abnormal activity which 48 in some way diminished by the
presence of temporal ietal aetivicy and by frequent
manifestations through temporal seizures,

(4) Gre

It is @ remarkable faet that only 18% (9 eut of
50) of the psychotics have temporal discharges localised
to the righty, or non-dominant hemisphere while 25 patients
{or 507) in the nonepsychotie group have abnormalities
in the temporal rogion lateralised to the minor cerebral
hemisphere, Conversely the psychotics are, collectively,
characterised by having more foei involving the left, ar
dominant hemisphere, (leftesided foci, psychotics: 19;
eontrols: 13) a trend whieh becomes highly significant
statistically Af cases with bilateral foei are includad,
IT one compares the psyehoties and controls in terms of

laterality of epileptiec activity:

Pavechotics Controls

Right 9 2%
Left 19 13
Bilateral 22 11

Distribution of féeeci
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Combining bilateral epilepsy with uniliateral left-sided

epilepsy the fellowing distribution is obtained:

Laterality of faocus in pavchoties and controls

¥nileptie foeci Psychotics Controls
Left (including
bilateral) %1 2h  p<<c 0,001

That the interprectation of differential incidence
of laterality of foed in psychetics hinges on a stiriking
excess of dominant temporal focl in the psychotiecs or
conversely, on a striking preponderance of non-dominant
hemisphere invelvement in the non-psychotics is shown
Ly the feollowing, symuetrical operztion: If lefi-sided
epilepsy is compared to right-sided epilepsy (bilateral
and right foel combined) there is then no significant

difference, 7This ia an expressioa of the fact that the

laterality of focus in psychoties and controls

Epilentie fooi Psyehoties Contrsls

Left 19 13 %® o 1.2

fidght (inecluding

bilateral) 31 36 not significant

higher incidenco of dominant hemispherie pathsalegy in the
psyechoatics is not an artefact, the product of a non-
specifiec excess of left-sided epilepsy in the material,

This can be demonstrated in another way., If the 100 cases
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are analvsed in terms of right versus lefte-sided epllepsy:s

Laterality of unilateral foei in psychotics and controls

imilateral Unilateral
foei loft foecl right

Payehotics 19 9
CQnirols 13 25
Total 32 34

It is seen that the distyibution of foecl is
virtually the same on either hemisphere and that there
is no preferential involvoment of the dominant or left
side, The idea that left-sided epilepsy might he more
commen than right-sided epilepsy can be traced back to
Hughlings Jackson's ocbservation that the sensory march
related almost invariably to the right side of the bedy,
ey et al, {125) in 82 cases selected from 73,000 E.B,.G,
records for temporal atmormality finds that on the whole
there is more abnormal activity on the left, although there
are more right-sided abnormalities in the males, Béwuvor.
in 18 patients with automstisms liddell (126) finds 12
with right-sided focus as opposed to & patients with a
foens on the left side and quotes Cibbs (127), whe found
that rightesided foci were more freauent than left {(1948)
and GCastaut (128), who in 1950, althongh he encountered

more left-sgided abnorxmalities did not think there was



any significant difference Letween the twn sides An
susceptibility to epileptic abnermality, In the light

yf the available evidence it appears that the probability

of either hemisphere acquiring an epileptogenic lesion 4is
the sawe and that the historieal emphasis on the left
hemisphore was related to the wall-known phenomenon of
suppression oxr extinction of aymptoms »r deficits associated
with minoy hemisphere involvement, The population deseribed
Ly Yey is a biased one with respect to iatoralilntion asince
it eonsists predominantly ef behaviour diinrdort or
psychopaths who are characterised by immaturity patterns

and 1t is known that saturational abnormalities are last to
disappenr from the left slide,

The greater incidence of dominant hemispheric lesions
in the nsycheotics is also reflected in the pattern of verbal
nerformanece score diser pancy found in the two groups, It
is established that lesions of the dominant temporal lobe
lead to & specific decrement of vertal intelligence while
lesions of the minor hemisphere affect selectively performance
ability, as indicated by tasks essentially tapping the
capacity to organise coherently spatial configurations, It
has also been shown by elinico-pathelogical cerrelations in
temporal lobe eplleptiec papulatisnas that a discrepancy of
more than 7 1.4. points (ecut-off asctually 7.5), differentiates
a4t a statistieally dgnificant level betwesan lesions of the

minor or major hemisphere,
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Mean distribution of intelligence in psychotics
and controls

Pavchotics Controls
Males
F.S. 100,9 106,7
Yerbal 99.6 10'7-5
rerformance 11,7 104.7
Iemales
?..3 [ ] 92. !’ 97.7
Verbal 92,11 97.7
rerformance 90,73 97.6
Males 4 Vemales
F.S, 96.8  102.2
Varbal 95.8 102,6
rerformance 96,2 101.1

Ome remarks in the above table representing the mean
T.Q. distribution that the psyechoties have lower verbal than
performance intelligence and the non-paychoties, agreeing
with expectations show the epposite trend with mean
performance lower than verbal., It must be romembered that
it 45 a diserepancy of mere than 7 1.0, points which
accurately diseriminate the laterality of cerebral lesions

involving the temporal lobes,

Pavehoties Controls
(N18G) (¥2150)

Yerbal/performance
disaerepancy of 7 I.4Q. 23 29
points or meore

(Pistribution of verbal/performance discrepancies

of 7 or more _I.Q. W’.ﬂt.).
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If this is further broken inte the fellowing sub-categories:

Distribuation of focus laterality in relation to verbal
nerfarmance diserepaney

Controls foedi ¢ NBilateral Left Right
Performance Y verbal @ 5 i 6% é)n 15
Verbal » performance 3 3 2 9 (N3lh
Isychoties
Parformance > verbal : 6 6 1 (M 13;
Verbal > performance @ 'S 2 4 (N:10

It is seen that the verbal/performance disgserepancy here
appears to follow a somewhat unexpected pattern, In the
controls enly & of tie 15 cases where perfeormance Y.4, is
greater than verbal have foei in the dominant hewisphere
(27%9) and where verbal f.0, is greater than performance
only 9 of 14 (617) have foei in the minor hemisphere,
Amongst the psyvehotics when performance ability is greater
than verbal, onily 6 of 17 cases have foei in the wmajor
hemisphere (46%) and when verbal intelligence axceeds
performance ability only 3 cases axhibit foei in the winor
hemisphere (30%),

One chserves in the above table that, restricting
the diseéussion to unilateral foeci, the mast aberrant groups
with respect to lateralisation by psychosetrical analysis
consist of (1) those controls who have performance ability
greater than verbal, with only &40% of faei apparently in the

(* left-handed or possible right-brainedness, 1 case for
each asterisk),



dominant hemisphere and (2) of these psychotics whose
vorbal imtelligence is greater than performance score
with only 60% of foei lateralised to the non-dominant
hemisphere and 40¥ lateralised to the dominant temperal
lobe, 7This is posasibly a reflection of the fact that
where dominance is mixed handednesss is a noteriously
unreliable index of cerebral dominance (129}, and it is
conceivable that this aberrant G0% {(eontrels) and 40%)
{psychotics) corresponds to mixed or right hemisphere
dominant individuals wheo through environmental pressures
have bLecome right-handed, It 1g¢ noteworthy that, on the
basis of this argument, the psychotic group is the more
homogeneous in this respect with L0 mixed dominance,
perhaps indireetly confirming that the psychotic group
is gobally more truly left cerebral dominant, as well
s being right handed, reinforeing the conclusion that
temporal foeil implicating the dominant hemisphere
predispose ta psychosis,

S0 far only the oases with unilateral foeci have

been inecluded,
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Distribution of WAIS sub-scores where 1.4,
difference 7 1.0, points or more.

Controls PFaychetios
POV 15 13
YoOF 14 10
N = 29 23
lLeft + Left +
bilateral R Hilateral R
foeci focd
P>V (Dominant) ¢ 6 12 1
V)P (Non- 5 9 7 3

dominant )

Left temporal foeus and verbal/performance
discrepancy

It ds seen from the above tabulatien that when
bBilateral foci are inserted and focus lateraiisation
{vilateral and left) versus right is compared with
psychumetrical lateralisation the none-psychotics hehave
as if bilatexal foci would disturb almost equally elither
the right or lefit lLezisphers whilst fer the psychoties
bilateral focl strikingly and seclectively implicate the
dominant hemlsphere, confirming again that functional
diserganisstion of the dominant temporal lobe is
correlated with pavehosis,

The twe populations, temporal lobe eplleptics with
psychosis and nen-psyvchotie contrels with tempoeral lebe
apilepsy did not differ significantly in the follewing

variazables:
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1) Age distribution: This was based on age at admission

to the Maudsley lHospital or ta the fOuys-Mandsiey Neuro=
surgical Institute for sowme of the controls, If the
patient had heen haspifalised more than once, the age

at last ndmnission was used,

Mean age distribution

Age "t-tast"
{Mean)
Isychotics
Males (¥:26) 16,92 048 N8,
Females (N:24) 34,00 1.81 N.8,
Lontrols
Males (N:28) 15.27
Vemales [N:2k) 28.4%0
Psychotics (M & T') 35.46 1. 46 N.S,
Controls (M & P) 31.83
Lontyols
Maudsley (¥;26) 2,42
N.5.U, (M:24) 30.40 0.8 N.S8,

It is seen that although the econtrols are slightly
younger than the psyuhotioa._p.rticulnrly the noun-psychotie
female tewmporal lohe epileptics who tend te be hospitalised
at an earlier age than either of the psychotiec sub=groups
or the remalnder of the controls, nowhere is the difference
statistically sigmificant,

2) Duration of ilepsy: Here again no significant

difference 18 found between the two groupst



¥ean distribution of epilepsy

Duration of Epillepsy "t-test®”
(mean in years)

Psyehoties
Males 23.73 1.93 X.8,
Females 17.58 1,65 NS,
Contrels
Males 17.11
Yemales 15,76
Controls
Mandsley 19.3 0.8 N,8,
N.8.U, 15,08
o tiea (M & ¥) 20,65
Controls (M & F) 16,40

One notes in the above table that the females as
a group have epllepsy of lesser dutation than the males,
this being of the order of 16 years in contrast to the
20 years histary of epilepsy in the males. 7This is an
artefact resulting from the fact that the average age of
admission for females (31 vears old, approximately), is
vyounger than the corresponding age for the male group
{36 years of age appreximately),
3) Age of onset of epilepsy: The age of onset of
epilepsy does not significantly differ either in the

two groups,



Mean age of onset of epilepsy

Age of onsat of “t-test”
epilepsy (mean)

Paychaotic

Males 13.15% 0.65 N .S,
Females 16 .42 1.9) X.8,.
Sontxels

Males 18,15%

Females 12.71

Esyehoties (M & F) 14,78
Contxols (M & I') 15.43 0.18 N,.S.

Thn;uﬁan age of onset of epilepsy is much later (18.5 years)
in the non-psyechatic male sub-group and this Lelps to
explain the otherwise somewhat anomaleus discrerancy found
in the duration of epilepsy for males with a 6 years
difference bhetween the male psychoties and male controls,

A later age of enset of epilepsy howevar, is not a trend
which eharacterises the non-psychotiecs as a whele since

the control-females have the beginning of their epilepsy

at a vounger age (12,71) than the female nsychotics (16.42),

h) Age of onset of p
Since no rvelationship was found between paychosis and length

of epileptiec history in order to test whether, perhaps, an
assoceiation eould he found hetween duration of epllepsy and
age of onset of psvechosis, the following study was carried
out, 11 cases (6 males and % females) were selected at
random from the neychotie population and metched wilith

non=-pavehotics, holding age on admission and sex constant:
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the duration of epillepsy in the two pgroups was then compared}
that is matching age »f onset of psychesis with age on

admission in controls:

Age of onset of psychosis in relation te duration of epilepsy

Pavoho ties Controls

Age of onsst Puration Age on Baration
of psychosis epilepsy - admission epllepsy

52 35 52 51

21 15 21 19

34 0,.2% 14 1k

16 5 16 10

19 15 18= 13,5

27 9 28% 2

ki 24 h1 22

42 32 42 25

35 X a5 24

19 15 19 4

25 0.5 2h» 23

Meani113,7 years Meant 18,8 years

"t-test", 0,92, degrees of freedom, 211 not significant,

If the emergence of psychotiec manifestations in
temporal lobe epilepsy was in any way connected with the
actual duration of epilepsy then one would have expected
the controls to have a shorter epilleptie history when
contrasted with epileptics chosen at the point in time
when they first developed psychotie 1llness., The trend
is, in fact, in the opposite direction, the mnon-psychotiec
popnlation having more epilepsy than the psyehoties,

althougl this does not reach significance,



Distribution of age of gnset of epilepsy in temporal
lobe epilepsy

Peychotics fontrols
Male Female Male female
b §-3 Lo 1 17
1o 8 1 2
8 1 14 11
5 23 24 0
1% 7 o 1
13 16 21 34
18 48 20 4]
13 11 17 31
i1 29 12 2
21 23 15 O
2 32 68 38
2 15 11 5
16 9 2 2
10 1k 6 7
21 21 11 27
14 18 23 12
33 5 15 21
a3 15 29 2
iz 13 3 25
17 6 30 26
36 10 Lé 19
8 L i1 5
11 18 13 17
3 18 28 1

2 30
6 21
Zx = 342 = 394 = 472 = 3085

X ® 13,15 X = 16,42 X = 18,15 X = 12,71
€ x7= 6335 Ixm 0344 T xw 14,214 Lx = 7353
Combined = (m + 1) Combined X (m + 1)

{Paychotics) = 14,78 (Controls) = 1%.,43

t - 0.13 N.S.
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5) Family history of ysychosis: No differsnce is found

between the two groups, one member of the immediate
family (parents or siblings) being affected in sach
eategory, schizophrenia in the nayechotie group and manige
dapressive paychesis Iin the controls,

6) Childhood experiences: do not appreeiably differ

in the two groups and al though alightly more npsychotics
have abnormal family relationships in their early history
(15 versus 5), this figure does not reach signifieance,

7) Deeupational stability is identical in both groups;

357 of both populations being profeasionally nunstable,
8) Social and psyehosexual adjustment as refleeted by
marital status and ineidence of celibacy or divarce

is exametly ddentical in both groups,.

9) ¥yre itat tresses le € t Epilepsy
per se was more commonly given as the cause of referval
in the comtrols than in the ;sychotics (hk oRHWS Varsus
16 respectively), 1In another 21 cases amongst the
peyehaties, ﬁov.var. a combination of problems velating
ta fits and to memtal state lead to.nduislinu sn that a
moyre accurate comparison between psychoties and controls

is provided by these estimates)

Psychotics (combination of fits and nsychological state): 37

Controls (combimation of fits and psvchological state): &&
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To assimilate the two sets of problems leading
to admission in this way is probably eloser to the reality
of the complex uombinatiqna of feetors which converge,
making hospitalisation negessary, for a glven apileptie,
It 1s clear that in the presence of gross mental
abnormality this faet, rathesr than concomitant epilepsy
will be stressed in order to ensure hospitalisation but
at the same time, in the absence of psyechotie disorders,
there §is a very intimate relationship between paycholegical
state and degree of control of epilepsy, omotlional stresses
‘being translated into an increased liability to seizures,
which, mare obvious than the former, will be emphasised,
Further these alterations in seizure pattern, in as muech
as they r-late te pressures culminating in hespitalisation
are restricted in time, It is well-known that frequently
after admission and for the period in hospital, many
patients rovearse to their normal fite-pattern, There ias
another finding which confirms that there is no unwitting
selection bias operating in the two grﬁupu. along the line
that the contrels being an atypical segment of theepileptie
population charaeterised by more frequent epilepsy than the
epileptic population at large, are for this reason
hospitalised as opposed to the psychotics who, in the logiec
of this hypothesis, with a lower teéndency to seizures,
identiecal to the "eplleptics at large™ might be referred
because of insanity, It is that globally the incidence of

major fits is the same in the controls as in the psychoties,



HMoreover, with presence of psychomotor seizures held constant
in both psyechotlics and controls, possibly fer the veasons
discussed previeusly {(vide supra, p,7l )}, the controls have
LESS fréquent majors (xza 4,263 pL0.05), than the psychoties,
It is difficult to imagine a bias at the selection level
preferentially acting so that nnn—paychotiaa with frequent
minors and pesychomotor seizures hui with infrequent wna jors
would on the one hand be chosen in opposition to psychotice,
on the othar, wha would then be referred because of
infrequent minors, ianfrequent psyehonaiar seizures but

more (reinttvnly)“-naaru. These nonaiderntion& confirm

that the differential incidence in susceptibility to
psychomotoyr seizures and in their frequency is in fact

truly a fundamental preoperty which differentiates temporal
lobe epilepties with psychosis from those without psychosis,
10) Dominance as judged by “handedness” is similar in both
groups; 964 of psyvehoties being left cerebral dominant,

the corresponding figures for eontrols being SL¥#, as

was previously discussed (see p.79), there is some indirect
evidence which ecan be interpretzed as suggesting that cerebiral
dominance ia more homogeneous in the psycheties than in

the controls, who may exhibit more "mixed" dominance,

o«
This gives an avaerage of 5% left-handedness in the combined
population, in agreement with the incidence genarally

tod Purt, C.L. 2 J1%3  Gord He (1921 .
Chamberiain, MH.Ds 119 ‘? ﬂiiﬁ R ko (193%)s. TAPRs
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1) ti-convulsant medication: Epanutin, Myseline and
phenobaxbital were assessed in relation to posology
arbitrarily described in terms of standard daily regime
of plus or minus 300 mg & day for the first, presence eor
absence for the second and + 100 mg a day for the third,
"Others® referred to drugs little used at present, such
as phenylacetylurea or nydrane, No difference was found
in the two groups with respect to either the type or the
quantity of mediestion,

12) Bra : firain damage as indicated hy abnormal
neurolagical signs; norbid sntecedents in the personal
history (birth-injury, headeinjury; mnastoiditis;
encephalitis) or abnormal findings found on aire
encophalography did not aspreeilably differ in the two

pepulations:

Felationahip between structural brain-damage and

paychoais
Psyehoticos Controls
Neurelogisel
Norma a9 32
Abnormal 11 18
%{.:Mmssm
rth-injury 5 2
Head=injury 8 13
Mastolditis L 5
rneephalitis 3 5
Aak.G.
Norms 1 1 17
iffuse abn, 1 19
Foeal abn, 1z 10

sinknown 11 &




- 90 =

13)

the psychotsies do net differ significantly fram the
controls in the followving cemaracteristies, which already
have hesn defiaed:s

flelntionship botween E,.K .G, rindinga other than
laterality and paychosis

Pevehatics Contrals

E.E.G k

Narmal : 13 18
Abnormal 37 32

B0, A

Specific 7 6
Nonespecifie 43 fely
Foeal temporsl 39 k3
GOthers 11 9
Unilateral 28 38
Pilateral 22 1
Secondary bilateral 5 <
hyparsynchrony

the

susceptibility so a particular type of seisure is similar

in both groups?

Ineidence of type of seizure

Psyehoties Control

Majors only 3 i
Minors only 10 14
Both 32 32

15) Phenemennlesy of aura: the iacidence of auras in

the two groups is as follews: 58L of the psychotics and
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76% of the controls are subject to aural experience,
Althongh this does not reach statistical significance it
is noteworthy that the proportion of non-psychotics with
aura is rather higher than the gaparnlly reported figure
for epilepties, which is of the order of 50% (see p.4y),
Excluding the purely motor masticatory auras (p@yohoticl.
8%, controls 207), 1t is found that the various aural
components, hallucinations (nvcrwhnlmtngly epigastie),
1llusions, devrealization, depersonalisation cececur 41 times
in the psychotics and 69 times in the controls, These,
of course, are nat sutually exclusive, Breaking this

data down further:

Aura characteristics (complexity)

Hore than 1 aunra Epigastic only
component
Paychotics 16 (55%) 11 (38%)
Controls 22 (589) 15 (39%)

1 aurs ecomponent only, (excluding
epigastrie and masticatory)

Psychotics 7 (24%)
Controls 5 (13%)

one finds that there is a trend for the non-psychetics to
experience an aura moere freguently than the psychotics
while more psyechoties than contrals have a simple aura
with a single component, These results do not suggest that

the psychelogical repercussions of the aura experience in
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itself plays a part in the genesis of pasychotic states,

Incidence »f aura

Psyehotics Controls

Aura present 25 37
Aura disappearing 4 1
Aura absent 18 12
Aura nst known 3 -

Heither does the extent tc which psychomotor
soi:urén are remembered suggest a relationship between
the subjective awareness of ietal avnormalities and

psvechosis:

Amnesia for psvechomotor attacks

Yavchosis Control

Total 39% 179
Partial
i } 61% B2<

since the psychoties are more amnesiec foar their psychomotor

seizures than the contrals,



RPILEPTIC PSYCHOSIS ACCORDING TO TYPE
OF PSYCHOSTS
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Classifying the 50 psychotics according to the
conven tional diagnostic scheme (see p, ), the following

incidence snerges:

1) 30*31.3?3’3!"“10 sese Z1 DRBEN ssesnsesssbsnss (“2‘3';)
2) Sehizo-affective (mixed) ... 1l cuses ..... (22%)
3) Manic-depresasive ..., 9 COBE8 ,cevcvscesness (18%)

k) Confusional .¢¢ O CABEH ss0sssensnsssssssss (185‘;‘)

Becanse of the small number of manie-depressive
and confusional psychoses involved a systematic statistical
analysis of the data 1s not feasible however cortain trends
are suggzested Af one examinses the proportion of each

diagnostie eategory falling inte the items of the proteeeol,

MARLVAL STATUS: mixed = gschiz. Bd. sonfus.

Married seeses 365 385 66.“ 220”
s’-ul. ssssssee 63% h?-‘* 3303% 77-%
Divorced ...0s - 4.7% - -
Separated ... - ‘-5% - -

Psychosexual adjustwment and soclial adaptation as
indicated by marriage and celibacy is seen to be maximal
in the manic-depressive and minimal in the confusienal
group with the mixed and schizophrenie types oceupying
intermediary positions, 7The superior adjustment of the
manic-depressives causes no surprise although the finding
that the confusional, rather tiwmn the schizophrenie

individuals should have the most abnormal distribution is
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somewhat unexpected, This may be related to the faet

that the confusional subcategory has the highest incidence
of brain-damege on both the evidence of merbid antecedents
in the personal history and air-encephalegraphic
abnormalities and also has the highest but ene proportion

of deviant persenality traits:

a) BRATN-DAMAGE: mixed schiz. m.d. sonfus.

Birth-injury .cece 130” 1“.” ,303‘ 11Q1§
Hﬂld“iﬂju"y sase s e - 1“. ); h 3 B ’..«‘ 330,5
Mastolditis .oeaes 9.1% - 22,2% 11,1%
Bneophaliti.t cssne - 32.2‘;‘ L 11.1’

Total: 27.3¢ 50.8% k6, 6% 66,6%

b) AIR-ENCEPHALOGRAPHY
Normal enssessasse 27.35 28.‘* 33-3* ll.lﬁ
DLfFUS® cocesccees 36,3% 28,6% 22,2% 22,24
HO‘ kl'lﬂﬂll a0 oesea 18.m 19; tzdﬁ 33.3‘
p“.l LR R BB B E RN =N S 18.“ 2’.“ 22.“ 33.3$

Total: Sh,5% 52,49 bh 4% 55.5%
(Abnormal )

e) PREVIOUS PRRSONA :

Schizodd ceencaves 9-1$ l‘c?‘ 11,1% 22.2'.‘
!Pikﬂt‘. esssssns - e 110’-‘
Norssl Livisnsines 81-” &20” “o“ hho“%
Non-speeific abnormal 9,19 38.1% 22,.2% 22,2%

Totalt 18.2¢ S9.1% 33.3% 55.5%
(Abnormal )

d) XAM N3

Normal seecssccces 900# 7101‘$ 7763?‘; 770”
Abnormal s.eescess 9.1$ 3846$ 220’% 220”

@) VERBAL/PERFORMANCE X.Q,
SCR )

355.5% A42,8% 22,2% 66.6%
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Asymmatrical responses on the verbal and performance sube
items of the Wechaler Adult inteliigence Seale have baen
shown to be reliably related to non-demiasnt towporal lobe
pathology, if verbal exceeds performance by 7 1.4, points
or more and, conversely to dominast if performance ability
exceeds verbal by the sams differential (130), (131 &« 132),
The above tables show that on this index of cerebral
pathology, as on A M,U, and historical aiidonnp Bf braia-
damage thess cases of temporal lobe epilepay that are
associnted with confﬁnionml peyohnaas are those in uhuﬁ
structural cersbral damage 18 most extensive, In the same
way manic-depressive and schims-affoctive disorders emsrge
in those psych&tics wiith taemperal lobe epilepsy who show
the smalleat 1ueidence ol brain-danuga. The sehizsphrenie
group occupies a position not quite, but wvirtually coe
extensive with the confusioenal psyeohoses if viewed in terms
of associated cerebral damage, This eontinuum of psychotie
reaction which apbeard to be gquantitatively correlated with
organic hrnin-daﬁago appears clearly if oxpressgaed in

tabular form:

Index of brain-damage lVrain-damasge (inereasing % of cases)

minimal ceeevescccnse maximal

lilstorieal ,cccecccse mixed ew= w,d, ==« schiz, == confus,
Nﬂﬂ!‘olﬂgicﬂl I R EEET] lli!ﬁd s o (..d. & ﬂﬂﬂfﬂl.) - “h’»'.
v/p A18Crepancy .eeee Moy, === sehin, =~w= mixed —=- confus,
Porsonality .eceececsce mixed wwe m,d, ==« confus, -- schiszs,
Iaqn R T (aixed & H.d.) mme ConRlUs, == .Bh‘-'.
APeGe sevscssnsacene m,d, === schis, wewe mixed ««- confus,




The striking co~incidence of schizophrenie and
confusional psychoses on the one hand and sanic-~depressive
and mixed on the other, is best exemplified by the X.0.

distribotion (mean):

Mean l.4. distribution and form of psychosis

T.9. (mean) Sehiz, Confusional
f.’. L BN NN 91.83 92‘~2
Verbal c.00 H2L,05 91.57
Ferfarmance 94 66 93,42

The corresponding figures for mixed and manic-

depressive psychoses being:

1.0, {mean) Mixed Manie-depressive
feBe ssssnse 105 10%
Verhal ceee 102,.3 193
Yerformance 107.45 1044

€) AURA:

Auras appear most Trequently in the manic-depressive
and lenst commonly in the mixed or schizo-aflfective
categories; at the same time thelatter has the highest
proportion of simple auras (100%), and the former the
lowest (33€)., The aura 1s described here as a function
of the presence of one, or more of the following subjective
phenomenas hallucinations; derealisationi depersonalisationg
fllusions and mastication, Mastication is discarded as a

purely motor sign, an aura being defined as simple when
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any one of the ahove items are remembered by the patient
as taling plece at the onseft of the seigure and as multiple
when more than one i8 recalled,

If wo examine the distribution of simple and compliex
auras amonzat the four diagnestiec groups we find that the
manic-'ayressives have the largest amount of complicated
auras.'raltnwud by the schizophreniocs, confusional and

sehizo-affeetive, in that order:

Aura characteristios amd form sf paychosis

Schiz, Coafus, M.D. Mixed {No,of

cases)
Aura present 13 5 6 5
Simple aura 10; h; 2; 5)
Yultiple aura | 1 b o)
fura absent 7 5 < 6
Aura not known 1 1 1 Q
% with simple awra 77% BO% 33%  100%
Aura present, % 50% 50% 62,5% 4s%
Aura disappear 15% - 12.5% -

piind s it e, WL SN R

So that we obtain the somewhat surprising result
that the mixed and manic-~depressive nsychoses, so
consistently assoeciated with minimal brain-damage here
diverge to the opposite oxtremes of the aura continuum,
with the manic-depressives having the highest incidence
of auras (7%%), and the greatest pronortison of complex,
or multipie auras and the mixed schizo-affective psychoses

the lowest aura incidenece (457), but the highest representation



of simple auras (100%), It must bhe remembered that the
numbers involved are too small for a qnanincfull statistical
analysis and therefore that these are only trends; trends
whieh would possibly suggest that a cogplex aura is related
quantitatively but net qualitatively to the psychotie
manifestations, the complexity inereasing pari-passu with
the incidence., Alternatively one might argue that, given
temporal lebe epilepsy and a comparable, minimal amount of
demonstrable brain-damage, then freguent, complex,
remembered ictal discharges restrict the psychesis, as 1t
were, to the manic-depressive mode, the converse predisposing
to increasing schizophrenic admixture,

h) ERILEPSY:

Turning now te the epileptic variables it is seen
that over a number of items the manic-depressive group can
again be opposed together with "mixed" psychoties, to
the schizophrenic-confusional types:

1) The highest incidence of right-sided unilateral foei
(non-dominant ), is# found in the manic-depressive followed
by the mixed psychoses, In schizophrenle psychassis the

dominant temporal lole is predominantly invelved,

lLaterality and form of psychosis

Epilepties foecl M,D, Mixed Confus, Schiz,

RAGHE cwescees BA 4L 18,24 11.19 9,54 Trend statisti
ilﬁf’ sssesassae 2225 36.3$ #h.h% 52.8% cally .1mt1*
Bilateral ... 33.3% 55- 5$ uo !’5 h?c 65 6!!."

2
X ne b2.4
nr byx
= bk

with 1 degree freedom
*See aprendix, p D.05%
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2) The incidence of psychomotor seizures is lowest in the
manie~-depressives (33,99), highest in the schizo-affective
(794), the econfusional and schizophreniec ocecupying
intermediary positions, 44, 4% and 38,19 respectively, The
mean frequencies of psychomotor attacks is fairly similar
in all groups:

Frequeney of psychomotor seizures and
form of psychosis

Freguency M.D, Mixed Confus, Schiz,
Less than 1/month 100% 30% 50% 25%
More . " o% 70% 50% 75%

The apparent excess of patients with frequent fits in the
mixed and schizophreniec sube-groups is a reflection of the
greater incidence of psyvchomotor seizures rather than an
indiecation of differential frequenecy rate as such, In

view of the small nuwbers invoelved, only 3 manic-depressives
with psychomotor attacks, ne great importance can be
attribated to these trends,

3) Grand-mal or major seizures are more commonly the sole
icetal manifestations in manic-depressive than in the other

psychotiec formss

Type of seizure and form of psychosis

M.D. Mixed Confus, Sehiz,

Majors only .. 04,49 5 0 19%
Minors only .,.22,2¢ 97, 22.,2% 23 .8%
Hoth .oooooooo")-’% 9009$ 7?.% 5701$
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but although manlec-depressives tend to have wore majors
as the only clinical -unifontation- of eplilepsy, the
"mixed® paycheties are wueh more liable to grand-mal
attacks in combination with minors, however, but with
the manic-depressives have these relatively infreguently,
The schizophrenic group as a whole experiences major

fits most frequently.

Fit-frequency and form of psychosis

Fregqueney of: Mebdy Mixed Confus, Schin,
Ma

s8 than 1/month B804 66,69 499 38%
More than 1/month 209 33,.3% 57% 62%
Less than 1/week hot  hiw SO5% 807,
More than 1/week 604 569 5% 50%

TEtn;
88 than 1/month 66,69 27,39 i W 23.8%
More than 1/menth 33.3% 72.7% 55.5% 764 2%

The above table shows that, seen from the view-peint
of overall fit-frequency, the schizmo-affective psychoses
then merge with the sehizophrenie having most frequent
epilepsy, the confusional holding a transitional place
betweeon the fernof and the maniec~depressive atates with
least fraguent attacks, It is intevesting that this
data sugrests that the affeetive pasyechoses are correlated
with major convulsive epilepsy infrequently manifested -

the affective component appearing to he associated with
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infrequent major seizures but relatively independent of
the overall fit-frogueney if manic-~depressive and schizo-
arffective psychoses are eonsidered together, This would
seoem to imply that, since total flt-freguency of miner
foupornl selzure is similar in all diagnostie types that
major seizures infrequently released are fundamentally
related to the manic-depressive configurations, 7This
hypothesis is further supperted by the finding that the
manic~depressive paychoses are more suseceptible to show
secondary bilateral hypersynchrony than the schizo-
affeetive or schizophrenie forms (227 versus 99),
4) E,r,6, characteristics

Apart from an excess of secondary bilateral
hypersynehrony in the manie-depressives and a preponderance
of focal temporal activity in the mixed psychoties, no
difference emerges between the diagnostic categories:

B.H.G, characteristice (apart from laterality)
and form of paychosis

B.lt.0. M.D, Mixed Confus, Schiz.
Packground, normal 33.3% 27.3% 11,19 28, 6%

" abnormal 66,65 72.,7% 88,9% 71 4%
Aetivity, speeifiec 22,29 9.1% - 19.0%
Aetivity, non- 77.8% 90,94 100,0% 80, 9%

apecific

Foeal temporal 66.,6% 90,9% 65.5% 8%,7%
Dthers 33. 3?’ 9.1¢ "h.hi 23.8%
Unilateral 66.6% S4,0% 55.5% 52.4%
Seeond, bilat, 22,2% 9,1% 11,1% 9.5%

hypersyne,
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M.n. 541nd Cﬂﬂfllﬁ. ﬁchizg
Age (mean) 35.33 37 31.5% 16,06 yoars
Duration of
epilepsy (wean) 19.77 20,72 19,2 21,90 yoars
Frequency of
paycho tie 343 2.5 o 1.00%% 1,85 Ne.of
episodes (mean) 9 2 times
Duration of 5.3 11 4% OeB7% 56.7 months
psychosis (in months) (26.72) {7.40)

2, 2,4 and *3y 26,72). Tt is

('nncorrnctod, *ll 3:
eonsidered that a more reliable estimate is ohtained by
removing eeeentrie results, then calculating the correlated
mean, in the first instance by eliminating the two cases of
confusional psychesis with an abnormally long-lasting
paychotic episeode, 9 & 7 wmonths respectively as oapposed

to 1 month or less in the remainder of the group, Tn the
same way all confusionnl psychoties had in fact ﬁ single
psychotie episode, excepting one member with 20, The third
correction invelves one of the schizo-affective group with

an unusually prolonged psychosis lasting 180 months, as

epposed to 96 months, the next longest),

5) Other findings

No significant difference or sugpestive trend is
found on analysis of the anti-convulsant medication; mixed
psychotics are oceupationally the most stable, schizophrenics
the least and similarly normal childhood experiences is most

commonly met with in the mixed and manie-~depressive forms,
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least frequently in the schizophrenies and confusional group,
6) The youngest (mean) age group is that of the confusional,
fellowed by the manie-dapressives, schizophrenies and
schizo-affectives, in this order but the schizophrenics
have the longest mean duration of epilepsy and the
econfusional psychoties the shortest, The duratien of
psychotic episodes is longest in schizephrenics, approximately
half to a quarter as long in the mixed category, then egual
and very short for both confusional and manic-depressives,
The manie-depressives, on the other hand, are subject to the
greatest number of recurring psychotic episodes, nearly
equalled by the confusional, followed by the schizo-affectives
with the schigophrenies having the most sustained but least
fluetuating courset |

Summarising the trends discussed in the preceding
section it is seen that the manie-depressive psychoses which
arise in associasntion with temporal leohe epilensy are clearly
demarcated from the schizophrenie psychoses and confusional
psychoges arising from the same eplleptie condition, The
*mixed" or schizo-affective psychoses although they share
some features in common with the schizephrenic or
confusional psychoses are, in faet, vary much c¢loser fto the
manie-depressive category,

In common the manic-depressive and schize-affective

states share & normal previous personality, nermal childhood
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experiences, normal psycho=-sexual and marital adjustment,
stable occupational adaptation Iin marvked contrast to the
schizoephrenic-confusional groups, further on alilmest all
indices of cerebral damage available, neurological, morbid
antecedents in the personal history, I.0. scores, verbal/
performance discrepancies, A,K.G, abnormalities invariably
the manic-depressive and fixed forms dnnnnatfnt; minimal
brain=-damage and the schizgophrenie or confusional types
maximnl, The mixed or transitional aspect of the schizo-
affective category is suggested in the last two assessments
as on both v/p diserepaney and A,¥ (i, abnormalities the
mixed naychoties exhibit a relatively greater ineidence

of brajin-damage than the schizophrenics; nevertheless

the combined 1,0, score for manic-depressive and mixed (10%),
eontrasted to that of the schizophreniea and confusional
{92), dramatically illustrate the intellectual deterioration
or deficit characteristic of the latter, The manie-
depressives have more grand-mal seizures occurring as the
only fectal manifestation but have these infreguently and
have fewer psychogotor seizures than the ether psvehoties,
they alse have the highest incidence of surass together with
the greatest proportion of couplex, multiple aural components,
in epposition te the mixed who not only have the lowest
tendency (o aura sxperience but have alse the largest amount

of simple ones., Manie=depressives in addition have fewer
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seizures and apecifically fewer major seizures, than the .
mixed or schizophrenies who, on this last criterion,
almost exaetly coincide, Moreover, the manic-depressive
psychosis is assoclated with a preponderance of unilateral
foei in the naon-dowminant hemisphere (44%), against (9.5%)
for the aschizophrenies with the schizo-arfective Torm
oceupying an intermediary position (18%) « a trend whiech
is statistically significant (xz = bl p<O,05%).

it would appear, consegquently, that the emergenece
of manic-depressive symptoms in association with temporal
lobe epilepsy hinges on epileptic proecess acting on the
non-dominant hemisphere predominantly preovoking grand-mal
rather than psychomotor fits infrequently released and in
combination with a relative absence of cerebral damage,
As cerebral damage extends, together with the emergence of
psychomotor seizares,; indieating that the temporal-limbie
axis is now increasingly the seat of diaturbed activity,
and as the dominant hemisphere hecomes involved the
¢linical manifestations of psychosis become hybrid,
transitional, schizo-affective, Ultimately as the
disorganization of the dominant tunpnrnl-lthhic system
progresses further, the periocdicity of the psychotie
phenomena disappears, leading to the classical chronic
schizophreniec illness, The mean age of manic-depressives,

mixed and schizophrenics on admission is virtually the same,
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35, 37 and 56 respectively, while the confusional

psychoties are econsiderably younger, with & wean age

ef 31 years and since the confusional group lhas sthervise
almost exactly fha saue characteristics as the scehizophrenice
on the variables studied this ralses the possibility that
confusional psychotic episodes, in temporal lobe epllepsy,

is a "forme fruste” of schizophrenia whea it is associated

with structural brain-damage,

A
Perioedic e CReente .
Nominant s
temparal Sehizophirenie
epilepsy _
' Confusional
Schiso-affective
Hon- “.D.
dominant o~
temporal 7
epilepsy

Structural cevebral damage

Diagrammatic representation of the parameters
of psychesis in temporal lobe epilepsy



CENTRENCEPHALIC EPILEPSY AND PSYCHOSIS
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It is & remarkable fmet that over a period of some
1% yvears, between 1950 and 1965 approximately 60 psychotice
with temporal lobe epilepay were referred to the lethlem
toyal and Maudsley liospital as against 6 cases of psychosis
associated with centrencephalic epilepsy, Keeping in mind
that incidence estimates based on hospital admissions do
not necessarily reflect true prevalence, there is no
reason to suppose that, given a elinical picture of psychosis,
a preferential referral of temporal lobe epllepsy gnd a
segregation against centrencephalie epilepsy would operate,
0 that we must conelude that the emergence of psychotie
states 1s intimately related to epileptic aetivity involving
the temporal structures, this inereasing 10 times the
probability of psychosis, ‘nexpeeted also is the finding
that all 6 cases of psychosis cocurring agsinst a background
of centrencephalie lpllcgny are females while the.stxoa are
equally represented in the temporal lobe cepllepsy group.

Cnnp.god with the temporal payvchoses, the centrencephalic
.piitpties are younger at the time of hospitalisation, have
suffered from epilepsy for a longer peried and consequently
have a wmuch earlier ago of onaset of epilepsy. Their full
scale Y., score is lower, the fall bLeing breught about by
relatively poorer performance ability. It is interesting
to.nota that intellectually they are (uite close to the I

female psychotiecs with temporal lobe epilepsy. Psychotic
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episodes occurring with ceatrencephalic epilepsy are more
frequent but such shorter than similar episodes in
temporal lobe epilepsy and are im the present material
always confusional in form, Although they are twice as
likely as the temporal lobe epilepties to have majors as
the only ictal manifestation and have fewer auras the it-
frequency pattern is comparable in both groups, In spite
of the fact that theve 18 a completie absence of those
morbid antecedents which predispose to ecerebral damage,
encephalitis, mastoiditis, birtheinjuries or head-injuries
whiech are found in some 40%Y of cases of temporal leohe
epilepsyy irrespective of the presence or absence of
paychosis, the incidence of elinically demonstrable
neurological abnoermalities is the same in all groups,
this suggests, rerhaps, that brain disease In centrencephalie
epilepsy is the result of epilepsy where in temporal epilepsy
it tends to bhe the result of the lesion underlying the
epilepay, Soclolegically centrencephaliie opileptics with
psychosis are issued from a more disturbed home environment
than the temporal lobe apilcptim-.and are ogcupationally
more unstable: though curiously they marry more commonly.
The table fellowing contrasts the characteristics of
patients with centrencephalic epilepsy and psyvchosis
against the combined group of psychoties with temporal lobe

epliepsy and also with the female and confusional saub-groups
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tuken independently, This clearly demonatrates that 1t
is the underiying nature of the epilepay whieh is
responsible for the particular pattern of psyehosis later
emerging, as the female psychaties with temporal lobe
epilepsy are much clsser in all variables, to the combined
temporal lobe epllepsy series than to the females with
idiopathic enilepsy and paychosis, As was discussed
previously confusional psychoses in temporal lobe epnilepsy
are eorrelated with an early age of haapitqllastlan and
with the greatest incidence of structural cerebral damage,
nevertheless, globally they aprroximate guite clesely to
the other psychoses arising from ;nnpnrnl lehe epilepsyl
iwo features, however, they tend to share with the
cantrencephalic cases, the young age on admission just
noted and a tendeney to relatively short-lived psychotie
episodes,

The r+lationship between epileptic activity and
paychaesis in eentrencephalic spilepsy is 1llustrated by
the following brief descriptions,

. One patient, a 27 year old female, had 10 ﬁaychotia:
episodes and showed normsalization of the H.E.0, during the
psyehotic states which, associated with confasional features
were variousiy daﬁrﬁauivo with paranoeid ecelouring, schizo-
-affaeti;e; relieved by'nnjar ssizures or principally

characterised hj paranoid excecitement,
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In another case, aged 26, on the other hand, the
psychosis, confusional in form, was ushered in by a sudden
exacerbation of the epilepsy (12 major seizures per month),
and graduslly eleared on inereased antieconvulsant medication
with consequent freedom from attacks, A third patient
presented with a series of confusional episodes assoclated
with depresaive features, often precipitated by fits whilst
in a fourth, aged 49, a single confusional episode lasting
two menths was initiated by petit-mal status, The ifth
patient experienced her first psychotie episode at the age
of 40, a confusional state with paranoid colouring and
hallucinosis beconing manifest 7 weaks after the onset of
the confusion, but not stherwise producing any ehange in
the symptomatology. It must be repeated that the discuasion
of contrencephalie apilepsy and psychosis is necessarily
tentative on account of the rarity of the combination, It
seems probable nevertheless that the salient distinguishing
aspects of the latter are:

1) ¥requent psyehotie episodes,

2) The psychosis invariably presents with a confusional element,
3) They are asscciated with diffuse brain-damage that is
probably the result of the epilepsy itselfl rather than with,

as in the temporal series, structural damage arising from

the pathelogieal proeess underlying the epilepsy.

4) The psyechotic episodes are both more frequent and longer
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than in the comparable psychosis eccurring with temporal
lobe epilepsy.

5) One cannet attribute the genesis of the confusional
episode to specifie “"spike and wave® epileptic activity

par se, sinece confusionnl psychesis in association with
temporal lebe epilepsy have the lowest incidonce of specifile
L.E,G, abnormalities (0%),

6) Auras are much more commonly absent, the age of onset

of epilepsy ia muech younger and the duration of epilepsy
wuch longer than in the temporal lobe series with psychosis,
7) The E,i.G, sometimes dramatically illustrates the
inversserelatlionship with ucrnnlilutzan during the psychotie
‘episodes however the pleture in centrencephalic epilepsy

is eomplicated by the fnot_that here, fredquently, an

excess of epilepsy preetptiat.n a confusicnal episode duxiag
which drregulay slow wave dyarythmia with spike and wave

forms may be prominant.



PSYCHOSIS IN RELATION TO PRESENCE OR
 ABSENCE OF PSYCHOMOTOR SEIZURES
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As the ewergence of pasvchesis in temporal lohe

epilepsy is correlated with a relative absence of

pesychomotor epilepsy and with infrequent psychowotor seizures,

when these oeour, a comparison of psychoties with psychomotor

fits (N:123) contrasted to these without sach attacks (N327)

vas undertaken in orvder to se¢ wihwther other factors

correlating with psyehosis might he found,

Helationahip between variables and nresence or absence of
psvehomotor attacks in psychatics

Psyehotics with
psychomotor fits

Paychoties without
pasychomotor fits

=23 N= 27
Married 3% 374
Single 525 55.6%
Aurs, present 60,8% 33.3%
absent 13% 51,8%
disappear 26% 3. 7%
Seizures
majors oaly % 267
minors enly 304 154.8%
both 69,55 59.2%
total g4 -
partial 47,89 -
Aural complexity 2%, aural items 16 aaral
items
males 47.89 zﬁ.ﬁﬁ
fomales 52,27 bobih
Seizure fre
Majors, less than 1/meonth 394% 51.8%
Majorsz, 1l/month or more 0% 4%, 3%
Minors, less than !/week 17% LU 0
moye than 1/week 17.8% 309
Payechomotor, leas than 1/month 39% -
1/month or more 524 -
Total it frequency:
lLeas than 1/month 267 k8,19
More than 1/meonth 749 51.8%
Epilentic foei, right 17.37 18,5%
lef't 39% 33.3%
bilateral 439 48,1%
Heuroloegical, mormal 82,6% 745
abnormal 17.93% 26%
BeE,Gey background, normal 34, 8% 18,5%
abnormal 65, 2% 81.5%
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'sychomotor fits
b Absent
Eai oG
.Activity. speeifie 21,7% 745
Non-specifie 78.2% 92.,6%
Yocal temporal 91.3% 66,6%
Others 8,6% ho,7%
Unilateral 56.5% 51.8%
Secondary bilateral
pronr 3 21,7% 0%
Drain-damage (history) 39% bo, 7%
AJE G,
Normal 21.7% 33,3%
Diffuse abn, 21.7% 0%
Focal aba, 39, 0% 11.,1%
Not known 17.6% 26%
Normal 439 63%
Abnormal 57% 37%
gggugaggggiégz
Stab 7soﬁ s2%
Unstable 21,.8% 48
Normal 74% 66,6%
Abnormal 264 33.3%

It is seen that, in the absence of psychomotor
seigures, the nsychoties have seizures more infrequently
than if psychomotor attacks are present, In nearly half
of the former ecatagory the everall frequency of fits is
of the order of less than once a month while only a
quarter of the group with pasychomotor attacks fall into
this pattern, the great majority having raelatively freguent
attacks, The E.2.0, background is more often abnormal in
the cases not manifesting psyvechomotor seizures and, as would

be expected the incidence of focal abnormalities is reduced,



that of unilateral slowewave dysrythmia inereased, The
excess of left or bilateral foei is equally distributed
in the two groups and objeetive evidohnn of brain-danage
does not appreciably differ aither, 'Aura mani festations
are almost three times more common in the series with
psychomotor epilepsy than in the group without automatisms,
There is no significant difference in the a5§
distribution, in the duration of the aepilepsy or in the

intellectual ability of the two populations,

Psyvechotics Paychotics
{psychomotor seizures (psychomotor seizures
present ) : absent )
Mean age | 37.3 34 (t,1,3,n.94gn)
Duration of epilepsy 21.78 19,92 (t,1,3,n.8ign)
I.Qe Full scale 101 93
Verbal 100 o2
Verformance 102 06
Yoxm of psychosis
Schizophrenic 39% 48,2%
Manic-depressive 13% 22,2%
Confusional 13% 18,5%
Mixed 35, 84 11. 16

On account of the small number of conrrols not
presenting with psychomotor attacks (N:10) ne significant
difference is foumd when they ars comparsd with psychotics
not exhibiting psychomoter seizures. If, holding the
presence of psychomotor fits constant in the two groups, one

compares the psychoties with the controls (psychoties, Wi23;
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controls, Niho) then it is apparent that the same factors
operanting in the total psyehotie group emerge here as well
as the fundamental parameters of psychasis scourring in
relation with temporal lobe epilepsy:
1) rPsychotiecs have an excess of foci invelviag the dominant
hemésphere (X°1 8,10§ p<0,01).
2) Psychoties have infrequent psychomotor seizures
(x*: 7.205 p<o.01).
3) Psychoties have less frequent overall seizures

(x%1 8,715 p<0.01).
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The non-psychotic cantirols, as was discussed on
PeS9 s wore selected randomly from the temporal lobe
epileptiecs admitted to the Maudsley Hospital between the
years 1950=196% and frowm patients admitted for surgery of
temporal labe epilensy in the Guys-Maudsley Neurosurgical
nit hetwaen the years 1955«1965, It is seon from the
accompanying table comparing the 26 Maudsley and 24 N,5,U,
temporal lobe epilepties that no significant differences
emerges hotween the twe groups, notably that the ineidence
of peyehomotor seizures is alwmost exactly identiecal as is
the frequency of psychomotor seizures and sverall it
frequency, Farther the distribution »of epileptic foei
is evenly distributed in both categories, N.8.U, patients
have a slightly higher incidence of brain damage on the
evidence of morbid antecedents in the personal history and
neurological and A .G, Tfindings but this fails teo reach
statistical significance and the full scule I.U. is
slightly higher for the surgical cases, It is interesting
to note that from the point of view of a verbal/performance
discrepancy score of 7 or over only 469 of the N,8.,U, sube
group as oppesed te 699 of the Maudsley material fall into
the cateogories consistent with dominant or non-dominant
pathelogy and what is more the surgical eases are herve
predominantly anon-dominant while the Maudsley patients

tend to have dominant invelvement, The difference is not,
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however, statistically significant and is not in keeping
with the equal distribution of uailateral feei (right
and left) which eharacterises the N.,S.,u. pdpulatinu, in
particular and tie controls as a whole,

The epileptics admitted to the Mawdsley are
slightly slder (33.4 years) than the N, 8.V, patients
{30.4 years) and have epilepsy of longer duration, 18,6
vears for the Haudsley series againet 14,08 for the
surgical groupi however, with a tetost coefficiont of
0,8 for the age and 0,87 for the duration of epilepsy
theae figurea again do not differ significansly.

The previous personality, childhood environment
and socislogical vn#iabloslar; comparable in both instances,

‘aleoner and Serafetinides (113) have indicatved
the selection eriteria for suitability for temporal
lobectomy which are essentially those of leong-standing
epilepsy relatively resistant to drug therapy, without
ovidcpgg ol spaee-ocoupying lesions and with clearly
lateralising features,

In view of the aboave 1t may appear surprising
that the Maudsley and surgical aréupa should, in fact, be
80 comparable and this might posaibly suggest that the
Vandsley eontrel group in not homogaenepus or that ghat.
in fact, detarmines uhathir a given tomporal lobe epileptie

is referred for surgleal assessment is not only the nature
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of his epile tiec illness but also dependent on comples
sociological and psychological factors present in the
patiant and in his onvironment which permits his milieu
and himself to tolerate or not tolerate his epileptie
disease, A number of the N,5,7, patients were refaerred
from the Maudsley llospital for surgery, sothat it hecowmes
neceasary to examine these separately amd compare them.
in turn with these N,5,U, patients direetly reforred from
general or neurological eentres, Of the 24 surgical
controls 14 or 58,37 came from non-psyehiatric sources

of roferval and 10 or 41,79 from the epileptic ward of the

Maudsley Hospital,

Characteristics of contrels: paychiatrie and non-psychiatrie

referrals
NeS.Ue controls N.8.Us controls
{(Ceneral Hospital) (N310 Mandsley
or Neurology referral referral)
(N = 14)

Age (mean) 32,78 29,2
Duration of epilepsy 15 16,5b
(mean)
Age of onset of 17.78 12.8
epilepsy
Males 8 3
Females 6 7
Married 10 2
Single 4 6 (1 sep.)
Aura, present b ] 9

. absant 5 1
Majors seizures only 1 i+
Minor seisures only 2 4
Both 11 6
Fit frequency -

majors, less than 10 6

1l per meonth
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HeBells controls
(General Hospital)

H.8,U, controls
(N210 Maudsley

or Neurology referral refarral)
(N = ﬂ)
Fit frequeney,
majors, 1/menth 2 i
or more
Minors, less than i &
1/week,
Minorsa, 1/week or more 11 10
Psychomotcr selzures: - !
less than 1/month 0 0
1 per manth 3 o
1/month or more 11 10
Paychomotor attacks i
_presant 11 10
absent 3 il ;)
Total fit-froquonzy.
less than 1/month 1 0
more than 1/menth 13 10
Epileptic foel,
right 5 5
left 6 - B
Bilateral | 2
3.3.3.. hﬂﬁmm
normal b 3
abnormal 10 y
actlvity. specific 1 0
non-specifie 13 310
Rpi!eptie aotlvity. focal 13 10
athers 2 0
Unilateral opllopsy 11 8
Bilateral 3 B
Brain-damage, morbid
antecodents in the
pevaonal history 1z 7
AsFeG,y normal b 2
diffuse abnormality 6 7
focal 4 2
Pauamlity. normal 8 3
: abnorual 6 7
Childhood, normal il 7
abnormal 3 3




The above table demonstrates clearly that the
factors which determine wh&thar @ (nen—psychotio).aﬁllnptia
eventually referred for surgery is sent ia the first
instance to a psychiatric or to a general or neurological
centre for management does not depend only on eplleptie
variahias but alse on sveial and psychelogieal considerations,
Since the type of seizures, the froquency of attacks, the
laterality of the epilepsy, the ineidence of structural
cerebral damage, the E,¥.G, characteristics do not
appreciadbly differ ia the cases referred from the psychiatrie
to those admitted ffen non-psychiatric sources and in view
of the finding that the differences hetween the two series
lie in the following areast
1) Age of onset of epilepsy (12,8 years for Maudsley group,

17.78 for the general hospital group: tetast, 0.66,
dogreei af frecdom, 23 does not reach significance,
but trend is suggestive),

2) Preponderance of females in Maudsiey referral group
(704 varsus 434%),

3) Striking excess of ummarried individuals in Maudsley
sub=group 70% versus 307 which is associated with a
higher proportion of abnormal personalities (709 for:ua
hat).

This implies that severe, intractable or frequent epilepsy

is not a general characteristic of the Mawdsley contrels as
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a whole but ouly of & minority, and further confirms that 4t
is not so wuch tihw epileptic variables but pavehe-social
ones as rafiectod by a high evidence of abnormal
personalities, a prepoenderance of celibaey, an excess of
anfavourable chilldheod c¢ircumstances which determine the
roferral or stay or epllepties to a psyvehiatric ss opposed

- to a neurelogical eentre, It appears most probable that

an early age of ocnset of temporal loh‘.apilepsy has fare
reaching repercussions on the personality structure of

the affegted individual, increasing the likelihood of
personnlity disorders and diat#rbod inter-personal
rglntioﬁships, which are reflected in tha.high incidence

of e¢olibaey and it is this complex interplay of psycho-
social Tactors which leads teo psaychiatriec referral rather
than any speeial attribute of the npll&pay as suech, The
econtrol population, however, is not homogenous since it
consisted of 36 Maudsley patients (26 non=surgical and

10 referred to nwgoa;j_r)_ together with 14 surgieal patients
arising from nan-psfahintrio sources, If the Mandsley
patients referrved to surgery are compared with those not
referred it can be shown that the furnof have more frequent
- fits, have more pasychomotor seizures, have lonsnr'ﬁuxntlon -
of epilepsy with earlier age of onset and more fooal

 activity than the Maudsley contrels not referrad to SUrgery =
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they do not have more left-sided epilepsy however, If,

from the 36 Maudsley controls one removes the 10 patients
roaferrved teo surgery for epilepsy, one is left with a coentrol
population by definition not characterised by severe or
freguent epilepesy and comparing the nsyehotics with this
derived control ropulation (N126) a2l the previously found
fentures significantly differentiating psycheticsa from
non-psychaetien are saintained, ineluding infreanent epilepsy
in the psyehotice situntion, The impoartant consicderation for
the purpose of the present inveatigation 48 that one jeay
conclude that the non-pasychotie controls do not appear teo
have besn snhjected globally te a process of selection

influeneing the apileptie variables under eon.id-rntioﬁ.



DISCUSSION OF INVESTIGATION IN RELATYON
7O RECENT STUDIES OF EPTLEPTIC PSYCHOSES
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Relating the faetors found in this investigation
te be correlated with the geaesis of paychetiec states
assncliated with epilensy ts the other studies inqguiring
inte this problem which have been published in the last
1% yemaras, it is apparent that there is geners)] agreement
an the fundamental importance of teamporal lobe dysfunetion,

The ohseryvations of Dongler are fully confirmed,
in his as in our material, ecentreneaphalie epilensy is
associated with confusional psychoses and temporal lohe
epilepsy with affective, parancid or schizophrenie
paychotie disorders in whieh a pronounced inverse relation-
ship bhetweon convuisive manifestations and psychotic
susceptibility clearly operatea,

Landolt deseribes the same phenomeénon in
electrophysiologionl terms, naming it "forced normalization®
and showed that it was encountered not only in sehizeophrenie
paychoses with the tempoeral foeus disappearing for the
duration of the payechotie epilsode but also in the course
of confusicnal psyechoses or “"twilight states™ when, in
the asame way, spike and wave activity may regress or
disapnpear altogether,

Lorents de !aass and Magnus on the other hand note
that in 18‘ of thelr 72 cases of epileptics with eplsodic
.Thcso patients are descrihed as psychotie or "quasi®™

psyechotic however, of the 18 cases with sab-cortical
discharges €& are said to have a non-schizophrenie parancid

syndrome, ansther § are "unclassifiable®™ leaving 6 patients
of whom enly ene was schizophirenie,
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mental ahnermality these episodes exhibit sub-cortical
type of epilepsy as well as bilateral temporal discharges
and the authors are inclinsd to correlate the nsychosis
with the former disturbance, This relationship has not
beon reported Ly subsequent studies and 1is econspicuously
at variance with the Maudsley series whaere eunfunianhl
psychosis, the invariable concomitant of centrencephalie
epilepsy is assocliaied with temporal lobe epilepsy in
only 94 of eases und"cpik. and wave'! patter s ceour in
only lﬁﬁ-nf_paynhntiaa with temporal lobe epilepsy. It
seens reasonable therelore to view the sub-cortical
dotivtty in thbac'pnttanta of lLorentz de Haas either as
& secondary phenomenon, in effect, secondury bilateral
hypersynehrony dependent on bilateral temporal epilepsy
or, more probably, in view of the abhsence of frank
paychotic munifastations of a elear-cut nature as priuary
centirencephalic epilepsy with sesondary spread to the
tewporal areas,

Gastaut (152) analysed the elinieal and [.0,.G,
esrrnlaiion& in 83 epileptiecs presenting with Lntorictul
psychotic disturbances - thess being axtracted from 1,004
epilgptic éalo histories the overwhelming wajority of whom
had been referred to nen=psychiatric hespitals (N:1043),
The overall incidence of psychotie eplsodes was 7,59 being

lowest in the military hospital (2,9%) and highest in the
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psyehintrie hospital {(419) whieh contributed 21 of the

B3 eases with psychetie episedes., Neurslepgy clinies

fraom which more than half of the total material was derived
had an intermediate ineidence of 8,84 for psyehotiec episedes,
The mean age of onset of opilepsy waas older than in this
investigation (20 vears as opposed to 15) but the mean
duration of spllepsy teo S$he onset of the paychosis was
comparable (11 years versus 173 years), 7The ineidonce of
brain damage in the personal history (head injury ete,)

was high (50%) a finding whiech 15 close to the 407 found

in the nresent study but which neither in Gastaut's or

in our materisl ecan he reagarded as specifie to psvehosis
since it is equally high in nonepsychotie temporal lebe
epilenties, Ohserving that in 22 of his cases the severity
of the epilensy was of the orvder of less than eno attask

a month while in 58 others it was in exeass of 1 seizure

per month Gastaut coneludes that the severity of the
epllepsy bears ne relatienship to the psychotie disturbances,
This is & swaningless conelusion, howvever, since the severity
of the epllepsy is nelither roalatod to the patients,
longitudinally nor to the nonepsychoties, horizontally,
Comparing the ineidence »f grand-mal aittacks, psychagaotor
seizures and foonl attacks in the psychotie series with a
different group consisting of 1,000 epilepties the anthors

state that the type of epilepsy does not predispese to
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psychotic episodes, 7This conclusion 1s not Justified by
the evidence ecited for it is tho‘type of sedzure, not

the type of epilepsy which is the wvariable discussed here,
In agreement vith Landolt, Dongier and Lorentz de llaas and
this investigation GCastaut finds a pesitive correlation
between centirencephalic opii.psy'-nﬂ confusiasnal puyuholoa
and an assoclation betwesn temporal foci and depression,
mixed or sehizophrenie phyohugio uunifestutiuua. atrictly
defined, In 11 or exactly half of the patients showing
definitive foeal temporal discharges, tha_fbcus diaapponr&d'
during the paychotic episode, Intordbtingif in another

10 patients, 4% with temporal foeus, & with ﬁ?ntrdﬁcephalic
discharges ¥,0.G, accentuation of the epilepsy was
1nvnr1ah1y'roia£od to confusional episodes,

Glaser, s has already heon mentioned, was uhgblo
to_dafcat any evidence af'roreed;nnrﬁnlizatiou or of .
"inverse relationship” ia the psychotic episcdes associated
with tenporai léha epllepsy ﬂh&éh ne analyses in 37 patients
and he notes the absence of paychological triggers, The
significanee of this negative finding is limited by the
seanty information given on the pationts, both from &
psyehiatrie and neurologieal point of view, and by the

faet that the psychotie episades are categorimed simply

- as paranoid, doprosbivw. eonfusional or hallucinatory

reactions, variously coubined, Further since "over half®
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of the 137 cases are deseribed as nresenting with
disorientation and memory disturbance the passibility arisee
that the conditions described are largely confusional states,
Morewver, bilateral thetm discharges were present in 6,
diffuse theta activity in 5, bllatoral spike and waves in &
patients and the B, ¥ .6, was normal in snother 7 csses so
that in more than half of this material there is the
further pessibility that the diagnosis (s not orimarily
of "true® temporal lobe epillepsy but of centrencephalie
apilepsy with bllateral spread to the temporal axoas,
Centrencephalie epilepsy may occasionally present
with psychometor seizares which result from bilateral,
symmetrical radiation from the diencenhalen to the temporal
lobes, 1If, as there is reason to believe, the psychotic
manifestations related to epilepsy primarily involving the
limbie or temporal system exhibit characteristics quite
damareatad fram the psychatic episodes encountered in
contrencephalie opilepsy, then tie distinction between
psychomntor se gares, the result of diencephalie irradiation,
from seizures that derive froem epileptiec activity in the
cortex or depth of the temporal lobes or as a result of
spread from the rhinencephalon hecomos theoreivically
important even althoupgh elinjeally the fits may be
undistinguishable, As approximately half of the cases

deseyvibed by Olaser arpear to belong to this class this
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may account for the absence of the "inverse relationship®
sinee in sudb-cortical epilepsy an excess of epileptic
activity, not necessarily asounting to petit-mal status,
mny produce confusienal states closely mimicking
eonfusional psychoses, This 1né§rpritatiun is 3upﬁortnﬁ
by the fact that in 9 or 25% of Glaser's series, the
inter<-ictal psaychologileal disorder is assocliated with an
intensification of tewmporal or apike-wave disturbance,
Non-convilsive epilepsy with psyvcho-sensory,
somatic and autonomiec coordinates had been raeogniaad by
Falret as carly as 1861 and with prephetic aceuracy was
discussed by Magnan 20 years intaf. Following the
detailed and preeise nlinical desecriptioans of "uncinate
_erises® and “intellectual auras® made by lughlings
Jagkson soon afterwards {isaw) little progress was wade
in the unﬂorltuadint of .pilopttl ‘tﬂta-ntisut' and of
'pt’ehiﬁ' epilnpay until thn elcctro-slintoal darinition
of psychomotor seizures was firpg eatablished by Gibbs,
Gibbs and Lennox (19’5&38), who éﬁrrilata¢ automatisms,
transient elouding of eannciqnunnnn and abnormal affective
.tnt.ﬁ with what wni then thougﬁt-:e ba.ﬁ speeific
dynrythnia consisting ot alow vaves of 6 ofs rraquonay.
_ar. wide m-plttuda ﬂth "tlut topt, m liamrd Sehool
{ iuttwpr;tatinu vaa subnaqueatly aonto.tcd by the Nontreal

if.ﬂfkﬂr.'ﬂhﬁ abjiotnd that the E.F.G. Was - nm;had of
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localisation of neurcnal discharges and in no way enabled
one to ldentify specific cerebral rhythus, Jasperx
dewons trated in 1941 that sharp waves, aplkea and slowe
waves of 6 ¢/s frequency arose from the temporal regions
of patients subject to psychomotor seizures and esphasised
that tiwse might originate in the depth of the tawmporal
1obes or sven in the neighbourhood of wid-line structures,
Pointing out that the temporal convexity was usaally healthy
in patients with psvchomotor seizures, Leanox and Hrody (1946),
Gastaut {1950), preduced further svidence showing that
temporal abnormalities in psychbuoter epllepsy are often
secondary to lesions in the dogpef layers of the Sylviaa
fissure, hippocampus, anterioy insula, uncus or orbital
cortex of the ffontal lobes, Animal experimentation,
notably by Jasper, Delgads, Kaada unegquivocally demonstrated
that stisulation of rhinencephalie, mesencephaliic and
diencephalic structures nvokad temporal discharges,
Gantant (118}, in a brilliant eritical review of the concept
of tomporal or psychomotor epllepsy pruposes the most
loglenl elassification of epileptic dissurbances affecting
the temporal reglonsge
a) Hippoocampal (psychomotor) epilepsy:s the most common
with antonomic dysfunction during ictal phasess
pharyngeal, epigastric, abdominal and associated with

confusion amnd atutomatisns,
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b) Diencephalie (plyuhaqatcr) epilepasy: less trnquouf
than {a) eharacterised by impulsive violence and
affective reactions,

e) Temporal (cortieal psychomotor) epilepsys tha.lesst
comrion form, in which 1)lusions, visual and auditory
Ballucinations and other psyche-sensory phenomena
prodominate, by

In Gaattnt'i miterial the unsot of pnynhonotnr
seizures is h.faro the age of 30 1» 80% of cuses with a
wa jority of maleas, Closed head-injuries, .nenphalitia and

obstetric acecidents are the sutstanding factors in the
pathogenesis of these seizures, antecedents which are in
keoping with the "inecisural lelironin' theery of VYenfield
and with the high incidence of morbid antecedents of this
type {(40%) found in the ﬁrnucﬁt study,

The absence of a contrel popualation is responsible
for the smphasis placed by Slater on the duration of
epilepsy and the presence of organiec Lrainedamage as being
aaticlopically relevant to the emergence of schizophrenie
paychoses in temporal lobe enilepsy, Iin 56 of 62 cases,
or 819, in whow an AL .0, investigation was earried out
this latter was abnormal im 704 of emses, The corvesponding
incidence of A.8.G6. abnormalities in the present inveatiguation

is 529 for all forms of bvsychosis aud 52,.4% for the
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schizophrenie psychoses taken separately, in our material
the A.E.0, was porformed in 39 (or 784) of the payehotiec
group and &6 {or 92%) of the controls. Sinee ths non-
pavehotiec coentrols in %87 of instances had an abnormal
AE.Gs and diad not significantly difr»r from the pasychotice
in theo ether indiess of Lrain damage, (newrelogical,
paychometrical, morbid antecedents), it is concluded that
satruetaral caerebral damage in itself ia not astiolopgical
for wsaychosis in temporal labe espillepsy,.

Open to a similar eriticism is the aetiological
importance attached by Feard amd Slater te the daration
of epilepay hefore the onset of psychosis, The average
duration of epilepsy te the onset of the psychosis, was
14,1 years in Slater's seriss and was considered significant
on account aof a positive corrslation of .58 betweon the age
of unaset of epillepsy and the age of onset of nsvehosis, In
this inveatigation the mean duration of epilensy to the
onset of pasychosis was almost fdentical te that®t reportoed
by Slater, 13.7 yvears (ef. p.3¢) however, although shorter
did net significantly differ from a contrel group matched
for sex and for age on admission, Farther sine¢ the mean
age at time of last admission (psyehotics: 33.55 controls:
31.8) the meun duration of eplilepsy (psyechotics: 20,6 yearsg

controlss 16,%) and the age of onset of epilensy (psyvchotics:
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15,83 contrals: 15.,4) deo not differ at a statistically
signifieant level in the current study it is conecluded tiat
naither the age of onset nor the duration «f epilepsy are
 r-1atad to the emergance ef psychogis in temporal lobe
dpilupny;' _

Curiously although Slater and Peard report 17 cases
in whom the puyu&ntld apiaodes ¢lesarly showed nn inverse
relationship te the pttacnni'of severity of the epllapsy
(or .2’5‘1{- of their material), the authors, basing their
nt#tonent on a econaideration of fit-frequency that is
restricted to major convulsive seizures alone, pastulating
a modal figure of one Grand-mal attack per month, coneluade
that the severity of the apiltpsw in the psychotics is
apnroximately the same as in epileptios in general aﬁd thnt
eontﬁquantly psychosis is unrelnted to the severivy of the
opilipay. _ s

The prosent 1nva;tt¢ation comparing the Tit=frequency
characterising the psychotie amd non-psychetic temporal
lobe epileptiecs and assessing ind;bandently the Irequency
of Grandemal attacks, psychomotor amd minor temporal
seixzures confirms that psyehosis in temporal lobe epilepay
dﬁ'es not appear te he ecorrelated with the frequebnecy of majorxr
seizgures but showa that at a statistically significant level
ﬁgx&: 12 of the psychoties in this study were ineciuded in the
Slater, Deard and Glithero investigations, All, independently,
were alloeated to the schimophrenic sube-group by the writer

with one exeeption (ecase No l1955) with centrencephalic epllepsy,
diagnosed here as confusiconal and schizo-affective,



¢-133-

it is inversely correlated with the presence of psychototor
seizures and inversely correlated with the frecueney of
minor temporal seizures, psychomster selzures and global
flt=Iraquency,

tme of the meat astriking differences found hetween
the paycheties and the controls in this snalysis is reiated
to the laterality of the epileptic focus, At & highly
significant level (P<0,001) peyechosis i3 correlated with
eplilepsy affecting the dominant tawpurni lobe in contrast
te the contyrols wio have pradominantly non-dominant temporal
lobe involvement and moreover, a trend reseching sisnificance
(P<0,05) suggests that the more the dominant temporal Jobe
is invelved the more schizophrenic is the payehoasis, JTn the
*genimophrenia=-iike psychoses of epilepsy®, section (11),
dealing with the physieal aspects, Heard reports "an
interesting negative finding® that the lateralisation of the
foeus is ilmmaterial, Lasing his conclusion on the following
focus distribution: lefte-sided foei, 163 right-sided, 12
and bilateral, 20, It is worth noting here that if laterality
was ilaportant thils Qeuld he obssoured by the high proportion
of bilaternl foci, 1In view of the known funetional asymmetry
of the human hemispheres established in many important areas
{speech, form perception, auditory verbal learning,
recognition of non-verbal anditory stimuli) it is net

legitimate to assume that bilateral foei necessarily
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disturbs equally the dominant and non-dominant hoemisptere
with respeet to a givan parameter of wmental organisation,
Some pvidence has beon presented whiech augrests rthat
bilateral temporal foci in psychoties appear to affaat
the dominant more than the non-dominant temporal lohe, the
converse lolding for the econtrols (ef.p 80 ). Analysed in
this manner then it is apparent that the fipures siven by
Peard implicate the left hewmisphaere 3 times m&re frequently
than the right; left and bilateral foel: 36; wvights 12,

‘In lgfécunnt with the findings of Slater, Pond,
Nongler and 1ill, an assoclation is found hetween temporal
ieba ep&lapay and seohizophrenie psychases, the ﬂrphahiltty
af nsvehosis being 10 times greater in temporal lobn'thqn'
1n.¢nntrnﬂﬁaphnlie epilepsy and the form of the p;ychasib
heing sehimephrenie, or haring sch&snphrenie_rnaturua11#-
227 of the aasonuiuvoattgnfqd. Ve . |

' The obncrvntiﬁnb of Slatar tﬁct theve is no gon.tid

.wr.ﬁispoaitien*to'puyuhnnia. af H11$; vand and Slater that
there is nb'e:apsa of schizold ptrlanaiity structure in
these patients, of Glaser that there is ne ohvinual
ﬁiynhnloginal triggér to the paychotic episedes are also
confirmed in the prﬁ;oaﬁ-naquiry.~

The tnplioaﬁion§ nf-tno.ﬁtndy nf"Hiatof'iﬁ_tno
"schizophrenia-like" plychd.al assceinted with epilepay were

that, related to temporal lobe ondlepsy, duration of opiloplr
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and brain-damage but independent of the severity of the
epllepsy epileptic paychoses were in reality non-spacifie
organie paychoses where the apilepsy was of importance
only in so far as it was the cause or the refleetion of
structiural cerebral damage.
In this investigatien temporal lobe epilepsy is
found te ba astiologically associated with sehizophrenie
forma »f apileptiec pesyechosis whiech are, themaelves,
; diroctiy.nagrginted with dominant tewporal invelvement
ﬁh;lnt at iﬁt same time belng inversely corvelated with

the severity of temporal seizures, For thn é§ajunb,
-ontllnﬁd above, hekuvnr. atruciu?nl'ncrﬁhrii d-ﬁ.‘-
dooes not zppear to ke related to the cmergence of
opilaptlc nesychoses,

In the light of thasp findings it 1; eoncluded
that epileptic paychoses are not “orginic® psychoses
in the general nonespecific sense of the term but are
truly epilleptie psychoses Tundamentally related to

epilepsy rather than to associanted brain-damage.



CONCLUSION

SPECIFIC: ARTIOLOGICAL FACTORS IN
EPILEPTIC PSYCHOSES -



I.

Fifty cases of psychosis associated with temporal

lobe e@pilepsy were studied and compared with randomly

selected temporal lebe epileptics, free from psyehosais

or psychotic episodes up to the time of their last

admission to the Maudsley Hospital,

It was found in this inveatigation that the

principal factors significantly differentiating the two

populations are the following:

1)

2)

3)

&)

5)

6)

Psychoties have a lowered suseceptibility to psychomotor
seizures; (Xz: 13.973 p<0.001),

Psychoties with psychomotor seizures have less frequent
automatisms than non-psychotics; (x""n 5.45; p<0.05),
Psychoties have less frequent minoer temporal attacks of
the "absence" variety; {xzn 8.893 p<o,01),

Paychotics have less frequent seisures, if all varieties
of attacks are taken into account {(majors, minoers and
psychomotor seizures) although the frequency of majors
does not significantly differ in the twe groupsg

(x*; 10,165 p<0.01),

Psychoties have a gross excess of epileptie activity
related to the dominant hemispherej txz; 11,963 p<L 2.001),
Nen-psychotic controls have a very significont excess of
psychomotor seizures with unilateral temporal foeis

(xzz 17.%;3 p<0.001); econversely psychotics with

unilateral epilepsy are refractory to psychomotoer seimures,
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The psychotics and the non-psychotie controls do

NOT differ in the following variables:

1) Mean age on last hospitalisation; (psychetics 35.46;
controls 31.83, ¢t 1.046; n.sig.);

2) Duration of epilepsy (psychoties 20,65 years of epilepsy;
controls 16,40 years, t: 1.82, n.sig.). |

3) Age of onset of epilepsy (psychoties 14,78 years;
controls 15,43, t: 0,18, n.sig.).

k) Age of onset of psychosis in relation to duration of
epillepsy; (years of epilepsy prior to onset of psychosis
in 11 randomly selected paychotics mateched for age
with controls; opsychetics, mean duration: 13,7 yvearss
controls, 18,8; t: 0,92, n.sig. ).

%) Family history of ssychosis.

6) Secial, psycho-sexual, occupational stability indices,

7) Dominance,

B) Anti-convulsant mediontion,

9) Incidence of brain-damage,

10) B, E.G, éhmractori;ticl apart from laterality of focus,

11) Incidence and phenomenology of aura,
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IX. Engquiring inte the form of thl_paychotie
disturbance in this series it is rounﬁ that schizophrenie
psychosis is the commonest secenrring in assoeciation with
temporal lobe epilepsy (427), the incidence wrising to 607
if the schize-affegtive disorders are ineluded,

Gn the other hand the uixid ér oéhi:n-uffeetivo
psychoses encountered in temporal lobe opiiupny appear to
coincide on many of the vafiubln- studied, partieunlarly
with respect to minimal evidence of stimetural cerebral
damage, with the manic-depressive group; the confusional
and schizophrenic manifestations being associated with
maximal brain-damage, Maniec-depressive forms have the
highest ralht&va 1naxdonne.or.non-doninAnt hemisphere
oepilepsy and thore is a striking trend, reaching statistical
aignifiaaaao (xza Lo4; pc®.05), Andicating the rossibility
of a continuum of psyechosis, manic-depressive psychosis
ovcurring in association with non-dominant temporal
epllepsy and minimal structural cerebral damage followed
by schizo-affective disorders, also on a background of
minimal brain-doamage but with wmore dominant hemisphere
epilepsy, leading in turn fo the eonfusional and schizophrenie
payehoses in which brain-damage and dominant teamporal
involvenment is wmaximal: the periodicity diminishing and
the schizophrenie features, with the chronicity, bLecoming

more accentuated as the epllepsy and structural cerebral



alterations progress in the dominant hemisphere (see p. Je
Farther, since manicedepressives are more susceptible to
generalised seizures as the sole clinical manifestation

of epilepsy and have major attacks infrequently whilst the
more mixed, the less affective, the more schizophrenic the
psychosis becomes the greater the inecidence of temporal
selzures, it follows that depressive psychoses also exhibits
the "inverse correlation” infrequent majors standing im the
same relationship to depression are infrequent temporal
seizures do to schizophrenic manifestations,

¥ix, Some factors, which appear to be specific te the
disturbance of function in the temporal (dominant) region
resulting from epilepsy ewerge when psychotics with temporal
lobe epilepsy are compared with psychotics suffering from
centrencephalic epilepsy:

1) The probability of psychosis is 10 times greater in
temporal lebe epilepsy than in eentrencephalic epilepsy,

2) The form of psychosis is invariably confusional 1#
centrencephalic epilepsy and predominantly schizophrenie

in tesporal lobe epilepnsy,

3) The susceptibility to psychesis is similar in both

sexes if the spilepsy involves the temporal regionsy there
is, however, an excess of females becoming psychoties when
the epilepsy is of the centrencephalic variety; (significant

at the 0,05 level of probability).,
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k) The evidence suggests that structural cerebral damage

in centrencephalic epilepsy is the result of the epilepsy
while in psychoses associated with temporal lobe erilepsy

it is the result of the underlying lesion,

5) The age of onset of epilepsy is at a younger age

{means S.S)Ithc daration of epilepsy is loager (mean: 23 years)
in the centrencephalic group than in the temporal eplileptica
(mean ng§ of onset: 14,8 years; duration of epillepsy,

20,6 years).

6) Probably related with the early age of onset of epilepsy
the ecentrencephalie group has a higher incidence of abnormal
personalities, disturbed childhood environment and abnormal
inter-personal adjustment,

V. If the presaence of nsychomotor seisﬁrca is held
econstant in the psyehotics and in the contrels it is found
that in this sube-group, as in the total series, the same
factors are related to the emergence of psychosis,

1) Psychoties have an excess of foei involving the dominant
temporal lobe (Xal 8,105 p<0.01),

2) Psyehotics have less froquent psychomotor seizures

(x%: 7.203 p<o.01),

3) The overall fit-frequency is lower in the psychotiecs than
in the non-psychotics (Kzl 8,713 p<0,01),

Taking all the temporal epilepties together, payehotics
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and non-psychoties, it is further found that the presence
of psychomotor seigures “protects" against grandemal
seizures (xas Be26;3 p<LDe05)3 moreover, if the psychotics
with psychomotor attacks are ecowmpared with the psychetie
patients in whom such seizures do nat ceecur the same trend
operates: psychoties without psychometor epilepsy have
(naturally) a greater predisposition te grand-mal attacks
as the sole manifestation of epilepsy but have these less
frequently than psychotiecs liable to automatiswms or psycho-
sansory seizures,

V. The control, non-psvchotie peopulation, was analysed
to assess in which directions it might he bilased as a
result of salective facters operating in connection with
referral to a psychiatrie hespital, Tor this reason alwost
exactly half of the contrels were chosen from patients
referred to the CGuys-lMaudsley Honro-uéglnal Unit for
surgical treatment of epilepsy, No differesnce was found
initially in any of the variables studied when the Maudsley
and surgiecal patients were cowpared, Ilowever, if the surgical
controls were separated in terms of psychiatric as opposed
to CGeneral Hospital or Neurology referrals and the various
control sub-groups then systematically analysed, it was
found that the non-psychotic epileptics referred from the
psyehiatrie centre (N = 10) were characterised by a yvounger
age of onset of epilepsy (12.8 years v. 17.78)3 a

preponderance of females (709 v, 43%) and a striking excess
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of abnormal personalities (704 v, h2%) and of unmarried
individuals (707 v, 30%)., The important conclusion was
that the contrai populatlén wns not based for severity of
epilepsy and that gondrnlly referrsl of non-psychotie
epilepsy to the psychiatric hospital hinged more on
personality and soeliological factors than in the severity
or type of epilepsay are such,
It is, therefore, concluded that the parameters
wﬁioh are aetiologically related te the emergence of
psychosis in touﬁorul lobe epilepsy arete
1) Temporal lobe epilepsy resistant to psychomotor seizures.
3) Temporal lobe epilepsy lateralised to the dominant
hemispherae,.

3) Temporal lobe epilensy pnrtiunlaily resistant te
paychomotor seizures in the presence of a unilateral
foecus, '

) Temwporal lobe epilepsy with infrequent temporal seizures,



CONCLUSION

GENERAL AND SPECULATIVE: RELATIONSHIP
BETWEEN THE EPILEPTIC AND THE PUNCTIONAL
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Antroduction

These three sets of factors, temporal lobe epilepsy
without or with few psychomotor seizures, lateralised to the
dominant hemisphere are all very significantly correlated
with psychosis and are associated with a generally lowered
fit-frequencyj 4in opposition to which the non-psychotics
are particularly predisposed to psychomotor seizures not
only with bilateral foeci but alseo with unilateral foeci,

Farther psychosis in temporal leobe epilepsy is not
astiologically caused by structural cerebral damage as such,

since the controls and psychotics are comparable in this
respect, nor does it appear teo be related to the duration
of the epilepsy or to the age of onset of epilepsy, It

is suggested that a long duration of epilepsy associated
with an éarly age of onset does not predispose to psychosis
but teo personality and character disorders and disturbed
interpersonal relationships, Examining more closely the
question of duration of epilepsy and its relation to the
consequent fate of the epileptic it is apparent from the
accompanying histograms drawn for male and female temporal
epileptics, psychotic and non-psychotiec, that what
distinguishes the psychoties from the controls is not that
they have epilepay of longer duration but that the former
tend to have it at a later age, broadly between the ages
of 15 and 30 while the latter huave spllepsay starting at a

younger age, roughly between %5 and 20, strikingly illustrating
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the fact that the psychotiecs have an excess of epilepsy
praeecisely in that period of the individual's life-span
during which he is most predisposed to psychotie
manifestations, That a psychotic evoelution in temporal

labe epillepsy is not related to organie cerebral disease

as such is an important negative finding for it implies

that epileptic psychoses are not non-specifiec organiec
psychoses but truly epileptic psychoses, The degree of
brain damage seems to be related to the form and chronieity
of the psychosis, once it has emerged as a consequence of a
specific dysfunetion of the dominant temporal-limble axis,
the dysfunction being fundamentally and inversely correlated
with the severity of the epilnpnf. but, however, not with
stroetural brain damage, The present investigation clearly
shows that, with a highly significant statistical
probability, tonéornl lohe epnilepsy predisposes to psychosis
(ef. comparative incidence of psychosis in centrencephalie
and temporal epilepsy in general) and that, given temporal
lobe epilepsy, it is the extent to which the dowinant
temporal lobe is affected whieh is the erueial determinant
of psychosis, further that the fower the seizures the greater
the risk, There is a suggestive and consistent trend reaching
statistical significance, indicating that the less the
dominant temporal lobe is involved the more manic-depressive

the form of the psychosis, the greater the periodiecity; as



- 145 =

the dominant hemisphere becomes more involved and as the
structural cerebral damage increases the periodicity
progrossively diminishes, the chroniecity increases, the
payehosis becoming schizo-affective, then finally culminating
in a ehroniec, non=-fluctuating, schizophrenic psychosis
associated with the highest incidence of objective

evidence of cerebral damage,

Since centrencephalic epilepsy is associated with
confusional psychoses and temporal lobe ‘pilnpay leads, in
the majority of instances, to schizophrenic or schizo-
affective disordders it follews that noet only temporal lobe
epilepsy particularly predisposes to psychosis as discussed
above but would appear to be speeifically responsible for a
schizophrenie evolution, The results of the investigation
confirm, in addition, that there is an inverse relationship
between seizures and psychosis, in other words that frequent
attacks, and more particularly frequent psychomotor attacks
"protect” in a sense the individual from psychosis, It
should be emphasised, however, this conclusion is only
partially a return to the "antagonism" theories of Glaus,
for the workers of the 20's and 30's had failed to
appreciate th t although infrequent seizures made psychosis
more likely, and that therefore given epilensy, frequent
fits were indeed associated with a relative protection

against schizophrenia nevertheless the presence of epilepsy
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generally inereased the susceptibility of the individual to
paychosis, That temporal epilepsy predisposes to schizophrenia
in such a manner that frequent ictal discharges reduce the
risk strongly suggest that it is not so much the epilepsy
itself but the underlying vatterns of abnormal neuronal
activity In the dominant tewporal lobe and its connections
in the hippocampal-amygdaloid-cingular gyrus complex which
is fundamentally responsible for the schizophrenic-syndrome
with the further implication that abnormal activity in the
depth of the temporal region is inversely correlated with
seizure frequency, but direectly correlated with psychotie
manifestations, There are observations derived from depth
FeE i, studies in man which in fact are in keeping with
this hypothesis: astimulation of the depth of the temporal
lobe and of the l1imbiec system characteristiecally elicits
hallucinatory expericences or unexpected and arbitrary
affective responses rather than seizures (134); attacks
with abnormal aetivity in the deep temporal structures
are usually associated with the simultaneous depression of
surface cortical activity (135), and in all types of
psychomotor seizures the first electrical manifestation is
& depression of background activity and of spike discharges
over all the deep and surface temporal structures,

The phenomena of "forced normalisation” of the E.E.G,

during psychotie episodes, documented by Landolt and Dongier,
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is, perhaps, a reflection of the complex antithetical
equilibrium which appears to underly the organisation of
the temporal lobest the forced normalisation of the (secalp)
Eel oliy, during a psychotic episode being the probable
manifestation of inereased disturbances in the depths of
the temporal lobe(s).

To the writer's knowledge the present investigation
is the first which demonstrates the inverse relationship
between psychosis and fit-frequency by a horizontal,
eross-sectional statistical analysis as opposed to the
longitudinal study of individual patients and is also the
first to show that epileptic activity in the dominant temporal
lobe is htghly_corrtlatcd with the emergence of psychosis
and that the laterality «f the lesion is oorralatad with the
forme of the psyehosisa, In relaition te this last point Pagni
et al, (134) makes the important observation that with a
unilateral temporal foeus the convulsive discharge ean be
shown by depth studies to bhe restricted to the ipsilateral
hemisphere, a finding which, independently, cenfirms the
significance of the excess of unilateral dominant temporal
epilepsy in the psychosies with temporal leoe epilepsy when
compared to non-psychotic controls,

From another approach, a recent study of Lishman (136)
investigating, amongst other things, the incidence of

pasychiatric disablility occurring after penetrating heade



injuries is of relevance here as in his large series, the
probability of occurrence and extent of the subsequent
psychiatriec sequellae was shown to bhe related to structural
involvemwent of the dominant temporal lobe.' An attempt will
be made to integrate the findings reported in this study
into the wider context of the funetional psychoses,

It is a curious faet, histerically, that from the
time when they were first clearly delineated in the second
half of the XIXth eentury the functional psychoses have been
intimately associated, either positively or negatively, with
epileptiec disorders,

The periodieity of the syndrome which was later
1nb011§d manic-depressive immediately led Morel and Falret

to assimilate it to the equally periodie epileptie disorders,

of which it was thought to be a "larval” or Ictal and sub-ictal
agtivity and
sub-ictal form, When the schizeophrenic psvchosis

syndrome finally emerged from its ancestor, dementia-praecox,
at the begimning of the century, it was at Tirst believed

to be highly associated with epilepsy (Urstein, 1909;
Kraepelin, 1910), then to be negatively correlated with
convulsive disorders (Glaus, 1931) to the extent that
artifiecial "epilepsy™ was introduced by Meduna in 1937 in

the hope that this might relieve the condition, It was

.Theae findings confirmed the work of Hillbem (155), on the
after-effects of head-injuries where it was found that the
incidence of psychiec disturbances were significantly related
to the left-sided injuries and where, furthermore, 63% of
the 27 ecases who developed psychotic disturbances exhibited
left-gided lesions, 1In the series, consisting of 159 ecases,

hea sanwnasvwanmea ~9F &aceanecn? VDo B e ad - . - -
e appearance of temporal localisation was greatest in the

psychotic group: 409,
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subsequently shown that exegenously induced convulsions were
not generally effective in the treatment of schizephrenia,
with the impertant exeception of eatateniec forms of the
iliness but that artifiecially induced epilepsy by means of
electroplexy dramatiecally improved periediec psychoses of
the manie-depressive variety, Although the mode of action
of E,0.,T. 15 today hardly better understond than it was
when first introduced by Cerletti and Bini in 1938 (470),
Ottoson (137) showed in 1960 that the therapeutic efTect
and the post-treatment slowing of the F.E.,G, seemed to he
related to the seizure discharge while the non-specifie
organiec syndrome with amnesia was an independent wvariable
related to current-intensity, Driver and Eilenberg in the
same year (138), found that the photo-convulsive threshold
in severely depressed patients was identiecal te that of
other diagnostie categories or even normal subjects and

did not alter after E.c.T.' In 1959 Chatrian and Petersen
(139), examining the spread of metrazele induced convalsive
activity in 5 schizophreniec patients and comparing it with
£eCeTe induced convulsions concluded that, over 21 convulsive
episodes, followed through by means of implanted electrodes,
the H,5.G., patterns associated with the prodromal, tonie

and clonie phases were constant for each individual and

*That the convulsive threshold should be invariant in

depressive psychoses while it appears to be inversaly correlated
with the elinical manifestations of catatonic schizephrenia

is a eurious anomaly werthy of further study,
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independent of the convulsive agent used, results which
would imply that E.C.T. induced convalsions are, in faet,
analoguous to spontaneous epileptic seizsures,

In order to "explain® the inverse correlation between
mental state and fit-frequency, between psychotic episodes
and convalsive phenomena Gibbs introduced the concept of
"sub-iectal irritation” and later Gastaut inveked the notion
of the "econtinuous proedrome”, There is some biochemiecal
data which may be relevant to this problem,

The present study confirms that inon temporal lobe
epilepsy invelving the dominant hemisphere then the less
the abnormal temporal activity is able to release itselfl on
account of the absenece of psychomotor seizures or hecause
of infrequent temporal seisures the greater the risk of
schizeophreniec psychosis, The finding that it is a relative
absence of, or low frequency of psychomotor seizures whiech
i3 correlated with psychosis but that in temporml lobe epilepay
the emergence of schizophrenic psychoses is independent of
the frequency of grand-mal or major attacks is theoretically
of great importanee for it argues that the schizephrenic
psychoses in temporal lobe epilepsy are specifically related
to a disordered function eof the dominant temporal-limbic
aystem since minor seizures in psychomotor epilepsy are, in
fact, restricted, short temporal attacks, If one recalls

that in the present material the manic-depressive psychoses
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characteristically have infrequent major seizures, although

as a group they are more liable than the schizophrenic forms

to generalised convulsive disorders associated with secondary
bilateral hypersynchrony of spike and wave pattern and that
moreover, it has been aften observed clinically that depressive
states in temporal lobe epilepsy are often relieved after
apontaneons major convilsive attacks then we have here a
possible link comnecting both schizophrenic and maniec-
depressive psychoses and inecorporating the relatively specifie
effeect of 2,0, T, in the treatment of manic-depressive states
which would be the nrtitieial.analogue of temporal seizures in
schizophrenic disorders, It is known (158) Bioghemical
that the cerebral acetylecholine content of young

rats subjected to eleetroshock drops sharply as soon as the
eurrent is applied, being half its normal value after 2 seconds
- but that the convulsions begin some 8 to 15 seconds after
current application only when the brain has restered its
acotyl=choline concantration to normal vdlues; ceasing again
on reaching L0% of its normal level, In man the cerebrospinal
fluid under ordinary conditions contains no appreciable
guantity of acetyl-choline, however, after spontaneous
epileptiec attacks or after N.,C.T, the c.8,f, acetyl-choline
cantent rises and in addition intra-carotid injections or
intragisternal instillation of the amine produces generalised

convalsions in the eat while its loecal appliecation on various
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parts of the central nervous system leads to loecal discharges,

Tower {159) has susmarised the functional changes
associated with seiszures in experimental animals and mani
1) Pre-ictally: rise in cerebral ammonia, fluctuations in

cerebral acetylecholine and enset of paroxysmal E. E,G,
activity,

2) Intereictal: free acetyl-choline in e.s.f; din
epileptogenic areas: deereased acetyle-choline binding
capacity; inereased cholinesterase activity; inereased
glutamie acid utilization; impaired maintainence of
cellular K; spormaneous ¥ .E .G, discharges,

3) Ictals inerease in cerebral blood flow, inerease in
cerebral oxygen consumption and cerebral lactie aeid
production; deerease in cerebral acetyl-choline, cerebral
glutamie meid, cortical pH and high energy phosphate
compounds, Intracellular electrolyte shift, K out of
cell, Na in cell,

Both excess of free aceatyle-choline and lowered
intracellular potassium lead te depelarizatiosn of cell membranes,
henece increase the probability of neuronal discharges and
anti-convulsants and anaestheties inerease the acetylecholine
"binding™ eapacity of cerebral tissues,

It appears, conscquently, that the biochemical
evidence to date may imply that inter-ictal state in epilentice

areas is characterised by an excess of free" acetyl-choline



in iho brain which during seizures, spontaneous or induced,
is released inteo the cerebrospinal fluid and it is, perhaps,
this mechanism which is responsible for the beneficial
aeffect nf seizures in npsychosss associated with temporal
lobe epilepsy as well as being implicated in the antie
depressant action ef E,C.,T. the abnormal mental state being
specifically associated wikh the excess of effective acetyl-
choline in speeifie cerebral regiono'. the mnatomical site
determining the form of the psychosis, epilepsy improving
the mental state through the associated reduction in
cerebral acetyl-choline,

Hgcent observations made by Grossman are compatible
with the above hypothesis, OCiving some of his reasons for
believing that the effect is fairly specific, this worker
found that a single injeetion of acotvl-choline in certain
areas of tho.tonpornl lobe in cats led to profound behavioural
changes in these animals who, from friendly hegan to wviciously
attack men or even dogs, The response to a single injection
could last for months and was associated with abnormal H.E,.G,
discharges sometimes leading to seizures, Shorter lived
disturbances in the emotional reactivity of rats fellowed
acotyl-choline injections in the septal area as shown by the

loss of fear reaction to painful stimuli, (Grossmen, 5.7,

'51m11ar1y it has been shown (153), that anti-econvulsants
increase cerebral acetyl-choline content so that snsychotie
eplsodes induced by excessive anti-gonvulsant medication
may be the result of the same mechanism,
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"Exploring the brain with chaniealli, Discovery, May 1966,
19-23).

Tentative and unecertain as the above representation
may ba, it is nnt impossible that to some extent it is,
at a chemical level, at least a partial explanation of the
puzzling “"inverse rolatiunahip' so often observed in epileptics
when emotional state is contrasted te the severity of the
epilopiy.

It would further appear from the evidence of this
atudy.that the phenomenon of periedieity in psychosis hinges
to some extent on the degree of cerebral damage, the milder
the damage and the less the dominant hemisphere is involved
the more purely affective and the greater the periodicity,

The remarkable fact that, at a Qtattltienlly significant
level, the mixed or schizo-affective disorders in temporal
lobe nﬁtltpny stand in an intermediate position between the
episodic manic-depressive and chronic schigophrenic psychoses
with respect to the laterality of lesion, the degree of hraine
damage invelvement and from the point of view of perieodicity
has already been noted these parameters being the structural
correlates of psychosis whieh appear teo bhe modulated into
florid manifestations by the "funetional”™ propensity to
specific sub-ictal dischargea,

It may be objected that the separation losological
of the functional psychosis into distinet, AEnSIsTRsATN.

independent affective and schizophrenic categories established
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by Kraepelin sixty years age has been validated by generations
of clinical observation and this is true; however, this
division essentially relies on a aystem of classification
based on outecomej the diagnosis in a sense being justified
retrospectively once the prognosis was known and such a
taxonomic system, no matter how useful practically, has in
principle no aetiologienl implications, It may be further
objected that the classiceal studies in the genetics of the
functional psychoses carried out by Kallman, Slater, Shields
and others confirm the independence of the Kraepelinian
diehotony; however, other studies have apreared suggesting
that the genetie factor in the funetional psychoases is not
negessarily as overwvhelming nor as specifie as was at first
believed, notably the Finnish survey of Tienari (140) where
A zero concordance for schizophrenia was obtained in '
monozygotiec twins and also, for instance the interesting
finding reported by lHerlofsen in 1957 (141), of an excess
of manic-depressive heredity in the families of schizephrenics
whose parents were first cousins when these were compared
with a control prerulation, OUn the Kraepelinian eriteria

of saymptoms, course and prognosis, Clark and Mallet found,
in 1963 (142) that schizo~-affective disorders follewed over
A three-yesr period, were, in fact, intermediate between

manic~depressives and schizophrenie controls,
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The findings of the present investigation do not
suggest that brain-damage as such plays an aetiologiecal
role in the genesis of paychosis but rather modify the form
of the psychosis once the latter is established; A,E,G.studiep
in particular influencing the periodicity and e o
the chroniecity, Since the first repert appearvred in 1929
wvhen Jacobi and ¥inkler first applied air-encephalography
to demonstrate diffuse cerebral atrophy in schizophrenia
some 30 papers have been published elaiming to eonfirm the
co-existence of diffuse structural brain-damage and
schizophrenia; studies of which the most important perhaps
is that of Huber (143) in 1957 showing that there was a
positive asscciation between the chrenlieity of sehizophrenia
and the degree of brain-damage. Storey (144), who reviews
the problem of the significance of abnarmal AL .0, findings
in chronie schizophrenia comments on the lack of controls
in wmost of this work but gquoetes the large scale controlled
survey of Peltonen (1962) whiech fails to find any difference
in the extent gf Ird ventricle dilatation when scehizophrenies
are compared with non-psychotiec control populations and he,
himself, is unable to detect any siynificant difference in
the AE.G, characteristies of 18 chronie schizephrenies ind
those of 18 normal eontrols,

It will be apparent that the conelusions of Huber

taken in econjunction with the controlled studies of Feltonen
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and Steorey, iandependently confirm that brain-damage is

not aetielogically related to schizephrenia (although it
may precipitate it) but may be correlated with the form of
the schizophrenic illness, Altheough dismissed by the
author as "accidental"™, Storey finds that at a statistieally
signifieant level the peranoid schizophrenies in his

series have greﬁtor dilatation of the J3rd ventricle than
hebephrenics,

The phenomenological similarity Zhenomenology
existing between the symptomatelegy of spontanecusly
seoeurring schizophrenic illnesses and the lctal manifestations
of temwporal lobe epilepsy, emphasised by Karagulla, Gibbs
and athers led Pond to postulate that the repeated experience
of these abnormal mental representations might psyechologically
predispese the individual epileptie thus afflicted to a
subsequent psyechosis embodying these features, The faect that
non-psychotie temporal lobe eplleptics are as liable to
these ictal ninifastationu and are'aa likely to hé only
partially amnesie for paychomotor seizures as the psychotics
does not support the hypethesis that the "schizophrenomimetic"
aura by a process of gradual psycholegical incorporation and
elaboration plays a causal part in the development of psychosis,
If those femouhsrod fctal eoxperiences, zlterantions of
perception, thought-processes, paroxysmal and arbitrary
affective disturhances which, characteristic of temporal

seizures and phenomenolegically undistinguishable from
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lohisﬁphrcnic symptomatology de not predispoese to the
schizophrenie psychoses of epllepsy then what do they
represent?

Here the possibility arises that if the
"schigophrenomimetiao® aura does not peedispose to psychosis
then the simplest logical alternative is that, in so far as
the aura of temporal lobe epllepsy is qualitatively
undistinguishable from schizophrenia then it is the psychosis,
a8 transient schizsphrenia or "micro~paychosis”™ as VWeber
and Jung so strikingly labelled it in 19403 a miero-psychosis
which, under certaln conditioens, of which laterality of leaion
and sasceptibility to frequent ictal discharges appear to
hbe ecrucial, may become hardened, "fixed™ in a relatively
fluctuating (periodic) nr permanent {(echranie) psychosis,

In a very fine analysis of the symptomateology of early
schizophrenia Chapman (145), recently draws attention to the
elose similarity encountered in schizophrenie thought-blecking
and in epileptic alterations of consecliousness associated
with (minor) temporal seizures and comes to the important
conclusion that the subjective changes reported hy theilr
schigophrenic patients "appear te oceuyr in a paroxysmal
fashion®™ and further that speech defects in their cases
"bears some resemblance to the paroxysmal dysphasia"™ commonly
met with in temporal lobe epilepsy,

Priefly rocapitulating the problem of the relationship

botween schizeophrenia associnted with temporal lohe epilepay



and the spontaneously occurring non-convulsive schizophrenias
we have on the one hand factual evidence that temporal leobe
epilepsy invelving the dominant hemisphere predisposes to
schizophrenic psyechoses which are undistinguishable from
non-epileptic schizsphrenias at the elinical level and
moreover 1f temporal seizures are absent or infrequent the
greater is the risk of paychosis, Evidence Is also presented
whieh shows that the emergence of paychosis in temporal
epilepsy is unrelated to structural cerebral damage as sueh
whieh suggests that once the psychosis has emerged brain-
damage modifies the form of the pesyechosis and is related
to ites chronieity,

fn the other hand half a eentury of inereasingly
sophisticated research inte the maero- and miecro=patholegy
of spontaneous schilophrnﬁtnl in structural or biochemical
terms has been invariably inconeclusive while at the same
time the more finely the symptomatology of schizaphrenia
has been ohserved the wmore it has been ashown teo approximate
the parexysmal ideational, perceptual, affective and
dysphasiec nen-convulsive disorders of temporal lobe epilepsy.

Moreover, some alectrophysicloegical evidence argues
strongly in faveur of relating fragments at leasi of the
{non-epilentie) schizophrenic syndrome to sub-ictal abnormal
activity emanating from the limbic system or depths of the

temporal lebes, abnorm:zl activity whieh, with the psychotie



symptoms, have been reversed by chlorpromazine,

it is, therefora, suggested that in the Iight of
the available evidence it would appear that "sub-ictal",
non-convulsive neuronal abnormalities of the limbic system
and of the dominant temporal lobe may be the fundamental
cause of all schizophrenias, of whiech the schizeplirenie
psychoses associated with temporasl lebe epilensy would
represent an extreme group, extreme not bhecause they are
mialitatively distinet but because they are complicated by
convulsive phenomena whiech in a sense are irrelevant since
they exercise in "anti-psyvchotie" funetionjy baut whieh
nevertheless are epiphenomens of psyehosis which are of
the greatest importance as they are themselves indirect
parameters of psychosis,

The classical division of affective Manie-depressive
disorders into endogenous ("incurable”) and exogenous ( "eurable®)
classes which, at a later date, came to he ldentified with
.0, T, response, the former being thought to respond well,
although relapsing and the latter poorly to eleetroplexy
was shown in a series of papers by Lewis (146) to be
untinablo as the symptom-complex whieh ‘correlated with
endogenity were essentially those of the intensity and depth
of the depresaion and were largely independent of the
"reactive" elements,

At the present thenoselogy of the affective nsychosis
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is somewhat chaotic, partly on account of eenflicting
elusters whiech varlous workers extract, by factorial
analyais, as being correlated with E,C.T, response or

with endogenous features: a bipelar fiator corresponding

to the traditional endogenous)fexogenous dichotomy (Carney,
Roth, Garside, 147); an excess of childhood bereavement
(Forrest, Fraser, Priest, 148); the inability of sleep=-
pattern disturbance to differentiate reactive and endogenous
types (Costallo and Selby, 149) and finally the eonclusion
of the follow-up study of Kessel and llelt (150) in whieh

no difference emerges hetwesn reactive and endegenous groups
in terms of recurrence rates or imipramine response,

Pollitt (151), in a recent paper proposes a model which,
hinging on the concept of hypothalamie oy "funetional shift"
reconciles many of the eohserved characteristies of -
pavehological amnd physioclogical, exogenous or endogenouns,
reactive or psychotie depressions in & unitary medel of
affective disorders, psychological depression under

certain circumstances leading te an inhibition eof autonomwie
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and hypnthalamic' funetions which then produces the features
of nsyvehotie denresslion, features which, however, may arise
with apparently trivial emotional ox somatiec stresses in
sensitive or predisposed individuals and of which the

periodicity might represent a fundasental blologieal property

*It is true that tle soemnatie manifestarions of severe depressions
sleep disturbance, appetite impairment immediately evoke

the possibllity of hyroethalamie dysfunction however it is
possible that the role of the amygdala has heen insufficiently
stressed in thils connection, leceiving afferent input from

tite lateral olfactory tract, the inferior temprarsl gyrus,

from #11 sensary modalities, from the thalamus,; hippocampus

and the brain-stem reticular formation the amyvgdaloid nuelei
send monosynaptic afferants to the septal area, head of
caudiate, pre-optic aren, hypothalamus, anterior temporal
cortex and contra-lateral amygdalold as well as eflferents to
the subethalamus, hypothalamus, hippocampus through multi-
synantie nathways and to the neo-cortex through tie diffuse
thinlamic projection system (156), Bilateral ablation in
animals is followed by (1) depression leading to hyperactivitys
(2) anorexia leading to hyperphagia, (3) hypersexnality,

(4) rnlacidity leading to paroxysmal vuge and (5) a specific
learning deficit where noxious stimuli are no longer assaciated
with fear, 7The analopy existing betweoen these effects and

the signs of depression may be superficial but remains
nevertheless striking. More remarkahle still are the effects
of anmygdaloid stimulation in man which elicit fear, rage,
anxiety or depresslon in the affective sphere and in the

area of moter manifestations grimaces and facial movements
which are not mediated by the motor-cortex, Although again

A matter of speculation it is difficult not to he impbressed

by the peossible relevance of this functional system to the
displaced affect or to the mannerismsa and sterestynes of
eertain schizophvenies, Although difficult to evaluate, and
in many ways unsatisfactory, the report of Sawa (157), is of
some interest in this connection, lilateral amygdaloidectomies
were performed on 12 patients, (5 schizoplhivenies, 5 epileptiecs
and 2 "hyreractive imbeciles”) and resulted in rage,
“ehildishness", hypomania, oral disturbances (rharonania and
heterophagia) and hypersexuality, It is seen that interference
with amygdaloid functions anpears to selectively disturb the
modalities of mood, apnetite, activity and sex and it is
sugrested that the evidence is sufficiently convincing to

make 1t not unreasonable to pestulate that abpormal sctivity
of the amygdaloid nuclei may play an important part in the
genesis of affective disorders in man,



analogous to hibermation, Although emphasising the
neurophysiological substrate the views of Pollitt are,
perhaps, closer to ithose of lLewis than is at first apparent,
Poth authors agree in consideriang psychotie,maniec-depressive,
endogenous features as being inextricably associated with
reactive elements, the Individual presentation depending on
the relative balance holding between the twe sets of factors,
in other words they share s unitary cﬁuatpt of depressive
illness,

Would it be Jjustifiable to extend the argument to the
functional psychoses in general and ask whether in view of
(1) the relative rarity of both true manic-depressive psychoses
showing the alternation of wania and depression, (2) the
rvelative rarity of "nuclear®™ schizephrenia restricted to the
fundamental symptoms of Bleuler, and without affective
admixture, (3) the inoreasingly recognised importance of
mixed states with affective features, be they labelled
nehise-affeesiia, atypieal, eyecloid, schizo-manic and
attemrt to resurrect the now unfashionable notion of
5onheitpayehone"? Might not the pure schizophrenie and mpanice
depressive forms be thamaclfun the extreme wanifestations of
a continuum of paydﬁenia in relation to which the schizoe
affective states would ataﬁd in the same position as the
mixed depressions on the continuum of endogenity and

reactiveness?
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Be that as it may, it is suggested that a
satisfactory general theory of the functional psychoses

in the present state of knowledge should account for the

following central fscts:

1) Manie-depreasive psychoses are perioedie and generally
have a good prognosis,

2) Sehizophrenie psychoses have a less favourable prognosis
and are less or non-periocdie,

3) There is a large group of mixed or schizo-affective
psychoses which from the point of view of periedicity,
symptomatology and prognosis lie in an intermediate
position between the manic-depressive amnd schizophrenie
psychoses,

L) That those changes in the fu#etlan of the central nervous
system which acecompany epilepiiec econvulsive phenomena or
"artificelly" induced "epilepsy" are fundamentally
yelated to the gonesis of nania-dtprnuaive states as E,C,T,
is the most specifie anti-psychotie agent known in the
condition,

5) That the phenomenology of schizophrenia is reproduces by
the phenomenoleagy of temporal lobe epilepsy.

6) That specific epileptie activity isvolving the dominant
temporal or limbic system protects against the schizephrenie

psychoses aaanciafad with temporal lobe epilepsyj probahly
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in the same way as bilaterally symwmetriecal limbice
diencephalic grnndQnal seizures protect against manic-
depressive psychoses,

7) That generalised grand-mal seizures, analegous to V,0,T.,
similarly protect against depressive manifestations in
depressive psyechoses associated with epilepsy,

it is further postulated that te dismiss as ineidental,
trivial, or irrelevant the intimate interaction observed

be tween convilsive phenomena and the *functisnal" psychoses

is to neglect the possibility that it is perhaps nrecisely

the complex consequences in specific repgions of the central
nervous system of factors associated with resistance to
convulsive phenomena which is the fundamental locus of both
the manic-depressive and schizophrenic psvehoses and that if
the problem of the peoriocdicity ﬂf.epiloptic phenomena was
resolved this might correspond to that perisdicity so
characteristic of innicﬁdeprasaiva states,

it is tentatively sugpested that the present study
provides some evidenee making it reasonable to propose that
in epileptic psychoses -

1) A neurephysiological dysfunction of the dominant temporal
lobe is responsible for the symptomatology of schizophrenia,

2) The more the non-dominant temporal lbbe is the seat of
neurophysiological dysfunction the more schizo-affective

or arfective is the pasychetie pieture,



3)

)

5)

6)

Frequent ictal discharges are boath generally and
specifically anti-psvechotic; the neurephvsiological system
implicated in generalised seizures relating to maniec=
depressive, that in temporal seizures te schizephrenie
pavochoses,

That although brain-damage of a structural kind_is not
aetiologieal to psychosis, when present it influences its
form, reducing the periodicity and being responsible for
ehronieity,

That this evidence suggests that the functioenal psychoses
are the smanifestations of nnurophyaiolﬁgical dis turbances
of the liwbic aystem; these may bLe Tundamentally related
to epilepsy, of a non-convialsive kind, in such a manner
that it is the relative extent to which the linbic-systenm
alone or the degree to which the dominant or non-dominant
temporal lebes are invalved which modulates the eclinieal
picture of pure manie-~depressive, mixed or schizophrenie
puychnuil.*

The above set of nestulates provides a conceptual model
which enables one to understand the specifie therapeutie
action of grand-mal seizures, coaverging symmetrically on
the limblie system andhypothalamus in affective disorders

and also acecounting for the excess af hyvothalamie and

.Indapondant evidence compatible with this hypoethesis (154),
is provided by the observation that the pattern of Wechsler
sub-test scores in schizephrenies is characterised by
impairment of verbal functions whilst deprassive psychetics
typleally exhibit an extreme impairment of performance
abllities,
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auvtonomic manifestations found in these conditions for

the centrally situated and symmetrical limbie leobe converges
on the hypothalamus, Tt, in addition, provides a
neurophysiological substrate linking on the same continuum
the depressive, mixed and sehizophreniec psychoses in which
increasing disorganisation of the non-dominant, then
dominant hemisphere is the neuronal counter-part of
schimo-affective and schizophrenie states; periodicity,

a fundamental property of biclegieal organisms, decreasing
with inereasing struetural cerebral damage which nppndrl to
impose a Ffixity or chroniecity to etherwise fluctuating
phenomena which, easentially sub-ictal, are circuamseribed
by speecific convulsive episcdes. It follows from this
hypethesis that the funetional psvehoses would correspond
to 2 continuum of cerebral disorganisation essentially
related to the laterality and leocalisation of abnormal
netivity in the human brain, whioch, though anatomieally
symmetrical is funetionally asymmetrical, Seen in a
dirfcront.ﬁnrnpoet1Vb the schizoephrenic psychoses
asséniated with temporal lobe epilepsy weuld appear to

1ie at an extreme end of a econtinuum of schizophrenia

of whieh they would represent the (occasionally)
convulsive variant and the same might be true uf the

affective psychoses,
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Baelis & 23 adnitted 25,110,061 « 17.,1,62: 13,2,65% =
8.3.65, Family history unremarkable, father a docker,
Patient youngest of three hrothers, A happy, healthy
child with no neureotic traits apart from nightmares and fear
of dogs. Left school at 14 where his schelastic record was
above average hnd worked as a packer, then salesman until
1940 when was called up, serving as a gunner in Fngland
and Ttaly, Following his discharge frem the Army has
been sceupantionally stable working as a docker, earning
a ?aod salary. Married at 27, very happy with his wife
with whom he had three ehildtcn.'qnly two remaining alive,

a daughter having died of poliomyelitis at the age af'5.

Of note in the medical history are malaria (1944 and 19&5];
and head ingury at work im 1955 followed by brief period of
unconseiousness, FPersonality quiet, reserved, conscientious,
a man of high intelligence who is a devout catholie,
Transient lapses of consclousness began in 1945 when would
become vacant for bLrief periods with poste-ictal headaches
lasting 24 hours, A second attack 6 months latexr was
followed by a third sowme weeks afterwards which preecipitated
the first econfusioenal psychosis with elouding of
conscicusness, aggressive and vieolent behaviour which

lasted several days, B.V.G, at this time (1946) showed
left=sided abnormality, Phenobarbital was introduced and

patient remained seizure-free oy five years, when after a



few wminors in 1951, became unusually quiet and depressed,
Clouding of consciousness with aggressive explosions of
violenece ensued when he attacked his wife and smashed
farniture, Psyechotic episode subsided after 10 days,

After an interval of another 5 years (1961), a third

aimilar psychotic episode, exactly identical to the previous
oceurred during which it was noted that for the duratien

of the psychotie episode the right plantar response became
extensor, At this time the noeurological examination was
otherwise normal, A.£,G, showed dilatation of the left
lateral ventricle and £,7 .G, a diminutieon of alpha-rhytha
over the left hemisphere but was otherwise without
lateralising features, Psychological examination, f.8, 127,
vorbal, 1306, performance, 118, The patient was re-adwmitted
in 1965 at the request of ﬁiu wif'e who feared a recurrence of
explosive insanity as he had become “grey, begun to stare and
was very quiet”, Mental state was of depression, with
retardation, delusions of guilt and unworthiness, ruminating
over a (imaginary) theft of a few shillings perpetrated

some 200 years bhefore, with ideas of influence and alteration
of time perception, subjectively feeling that time had stopped
and that everyone at work was wofking abnormally fast,

E.E.G, during the psychotic state showed nonespecific
abnormalities with excess of slow components, On admission

the right plantar response was agiain extensor, suddenly



becoming flexor ) days afterwards, the resolution of the
babinski coineiding with the disappearance of the ildeas

of influence, Sleep E,E.G, after recovery showed righte
sided frcnto-toaporai abnormalities, DPrugs, mysoline and,
for the duration of the nsychotic epniseode, chlorpromazine,
DIAGNOSTIS: early psychotiec episodes: econfusional psychosisj
last admission: epileptic psychosis, MANIC-DEFRESSIVE TYPE,
Addendums this case, whom the writer examined during the
196% admission, 1s of particular interest, as it illustrates
(1) the transformation Gf a confusional psychosis into a
depressive psychosis; (2) shows that the psychotiec episode
coincides with sub-ictal activity in the dominant hemisphere
(r. Babinski); (3) exhibits the phenomenon of "“forced

normalisation®; (4) on account of the remarkable vegularity

of the nasychotie episodes,

My e 513 admitted 22,6.59 - 6.8,59, Patient eldest
of family of 8, wiih whom spent a happy childheod, father

an expert craftsman, No epilepsy or mental illness in
antecedents, Rirth uneventful with foreeps delivery,
developmental stages normal, no neurotic traits in childhood,
above averapge at school, Um:loyed on the railways most of
his 1life, Married at 21, premarital intercourse for two
years, stable, happy relationship with his wife, now

menopausal, 3 children, all well, Apart from fits which
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began in infancy, no illness, Attacks, which had ceased in
ehildhooad and adolescence recurred when he was 21t major
conviulsive selizures with vertiginous aura and deviatien

of head to the left, frequency 1 to 6 per annum, Anti-
convulsant mediention only started at k6, first pest-ictal
eonfusional episode in 1958 lasting two days, with complete
amnesia,

In 1559 a payechoetie episode of 10 days duration was
ushered in with transient confusion during whieh he wandered
into the street looking for tennis balls, subsaequently
becoming disorientated, ngatatod.nnd abusive, swearing-loudly.
An exalted phase ensued when, laughing a great deal, he
talked to himself incessantly, asserting that he was king
of the world, In the later course of the psychotie episode
the ni&ntaal picture became depressive, patient bhelieving
that he was dead, that he deserved to die and go to hell,
accusing himself (falsely) of having sexually assaulted a
ehild, DNecovery was complete and sudden with ecomplete
amnesia for the whole 10 days, A.lL,G, normaly skull iﬁrny.
normaly E,2.G,, bilateral temperal splkes at sphenoidal
loads, Psyehological, verval: 983 performances 122,
Drugs: epanutin, 100 mg t.i.d; phenobarbital, 30 mg t.1.d,
DIAGN STS on discharge: posteepileptic psychosis, manie-

depresaive type, DIAGNOSIS: Manicedepressive psychosis,



8, B, C.,A, & (51} admitted 24,11,52 - 4,3,53, Unhappy
childhood as father died when patient was 5 vears old and
her mother subsequently remarried hushband's brother, an
alcoholiec whe was eruel to the Tive childreh. Family history
negative for epillepsy or mental 111nolé. Mo history of
méningitis or head=injury. Left school at 1%, worked in
factories for 5 vears and married at 2¢, Onset of evilepsy
soon after birth of first ehild who was stillborn, age 21
or 22, Emotional aura, depressive in content involving
memories of dead child and associated with mieropsia leading
inta the atiaek when becomes bLlank for 2 or 3 wminutes making
chewing movements of mandible, Vive or six fits & month
related to menstruation, Meste-ictal headache and somnolence,
Has also experienced three ataoralii.d seizures with deviation
of head to the right, Personality altered with the enset of
epilensy, patient becoming depressed, irritable and withdrawn
in contrast te her previcus pavsonality which was osut-going
and cheerful, During a post-ictal confasional state
following one of the major seizures she amputated the (inger
tip of her small daughter with a saw, being amnesiec for the
incident, (n exsmination, right-handed, physical examination
nofnal. mental state denressed, with retardation, full of
galit, Skull x-ray aornal,. Wechsler, f.8., 90, vorbni, ﬂﬁ.
performance, 94, Sphenoidal E.,E.CG1 bilateral abnormalities

at sphenoidal electrodes, Lpllepsy econtrollied with epanutin,
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100 mg t.i.,d,, depression dramatieally respoanding to
course of 11 H,C,T's, Diagnoesis on discharge: "psychotie
depression apparently endogenocus with nhobie contamination®,

DIAGHNOGSTS IN INVESTIGATION: manie~depressive psychosis,

Miss K, age 42: admitred 15.3,.51 -« 2,6,%1, HMother was
troubled by obsessional thoughts for man} vears but was

able to cope with these without medical help, Two brothers
died in infancy, of unknown cause, family history otherwise
unremarkable, Birth normal with econvulsions at 14 months
(isvlated), fits starting agailn at 15, two years after onset
of menarche. She was a shy, easily frightened girl,

edue tionally backward, Spent many yvears in institutions

but was later taken home by her ﬁnthur. against medical
adviece, Major convulsive seizures occurred infrequently,
eirea two per annum with miners about once a week, (radually
hag become increasingly ;reoceupied by shscene threats
emanating from p&oplaa' radios and worried Ly obscene words
uttered by strangers about her osceasionally provoking an exeited
and disturbed response from the patient, who alsa ruminates
obsessively about naked men, conscions at the same time

that God and Christ are pondering over her problems,

Skull xX-ray nnrnai. AL G, nermal, Neurologlieal esxamination
normal, Pentothal sphenoidal revealed frequent spikes from

laft temporal lobhe, Major seilzures induced in hospital by



-17‘[-

satroboscopie stimulation, eausing transient cheerfulness
but net influencing schizophrenic symptomatology., Diagnosis
on discharge "paranoid psychosis"™, DIAGNGSIS IN INVESTIGATION:

" schizophirenie psychosis,

Mr, D W M, age 383 admitted 11,3.55 -« 4,6,55, Father a

paraneoid aleoholic, depressive in character, imwersed in
Christian Selence, Sovere parental disharmony, Two

younger brothers, Nermal birth, health in childhood
unremarkable, apart from siight feeding difficulties when
aged 4 months, Left school at 16, Joining the N.A.¥,,

later becoming sergesant with ground erew in Iraq,

Pischarged from the foreces for dyapepsia and has worked

with his father ever since, Sinece the age of 17 has
wasturbated with ecomplex fantasy of "econtrelled girl,

riding astride a horse with whip, erect in saddle, with
spurs®, Married at 28, has 3 children, but s,i, only
possible with above fantasy and teotally imvotent for 6

months prior to admission, Only illnees bilateral otitis
media at 16, Onset of epilepsy aged 2, this being restricted
to 4 grande-mal attacks not associated with pyrexia, Onset
of minors at 29 with epigastrie aura, motor and sensory
aphasia together with "unrecallable thought, always the same™,
Major fits very infrequent, 6 in the last 12 vears with aura

of derealization,



Personality described as secially insecure,
altruistie, untidy with depraessive tendencies, As a
ehild was compelled to attend a methndist, later christian
seience chureh, which he did without great interest, In
his late 'teens more actively religious going to charch
weekly in the company of a youth alicged to be “neat, tidy
and strong-~willed", Negan to feel, in Iraq, that he was
in comwmuinion with nature in a most fundamental sense and
experienced acutely the insignificance ofman, suddenly
becoming converted to "God and Chureh®, In 1952, 24 hours
after = grnnd-aal selzure developed a florid religious
prsychaesis with only slight alteration of cansciocusneas,
lasting 6 or 7 days, %ince has been intensely preoceupnied
by religious feelings, ideas of unworthiness, need for
atonenment, believing in the literal reality of the
expe ienee whieh proved thai hﬁ had been ohéaon by God,
Weurolegioal examination normal, Skull x-ray and A.E.G,
both 1§térﬁlinc to the left temporal lobe and E,E.G,
revealed a left anterior teupnral'focuu. Paycholagiocal
testing demonatrated high intelligence with inpnlrtd.=
learning, Following a left anterior temporal lobectomy
insight {myroved and netency Snturaqd. Pischarge diagnosisi
*psychatie charaster disorder, religious schizophrenic state",

DIAGNOSYS TN INVESTIGATION: schizephrenic psychosis,
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Mr, H, age 43: admitted 26,5,5% - 15.8.53. Father, aged

72y "epileptic and neurotiec™, a retired pelice constable,
Mother, 76, capable but "spiteful and quarrelsome®, One
sibling, an elder hr;tha: discharged from the'polién foarce
because nf diodenal ulecer, Pirth and infaney normal,

"average" at séhnol which he left atllﬁ, becaming a clerk

with the G.P.0, but forced to resign following onset of major
fits at 18, Long perieds of un-emplovment, found work as

parks gardener a yesar before admission, Diphtheria as a child,
No headeinjuries, Experienced attacks of nansea with
movements of iips and tongue as a child leading to major
grand-mal attacks at 12 with epigastriec aura, smacking of

lips, rotation of eyes to the right and generalised convulsions,
Aura becoming less pronounced with time, post-ictal automatisms
supervening, Married a divorcee with 16 year old daughter

and has an 8 year old hoy of his own, Pornonality_iaid to

be solitary, suspleious, 1rr1£ab1a and unhappy. Onset of
paranoid dalusionnlj months hefore admission related teo
werk-ﬁmtn-. making transfer to other park necessary where

he attacked school boys "who were talking about him"%,

Mental state oen adwission of dopfnsaion with parancid deluaions
of reference, Physical examination normal, apart from
nystagmus secondary to epanutin, E,X.,G, revealed bilateral,
independent, epllepntic discharges from temporal lobes, A E.G,

showed atrophy of left hemisphere, VWAISt f.s. 92, verbal 101,
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performance 97, Skull xeray normal, DNiagnosis on diseharge:
*ssychosis resulting from epilepsy®.

On account of affective colouring, absence of
fundamental symptoms of sehizephrenia, nresence of restrieted

delusional aystem of paranoid type, DIAGNOSIS: schizo-affective,

Mrs, € 3 first adamission, OCctober ~ Decewber, 1951,
Yamily history unvremarkable, beth parents alive and well,

-An only child, prognnney.nnd delivery were narmal, WNo
neurotiec features present in_ahilﬁhood and scholastically

and scodally vnﬁ average, Menarche at 1k, menstruation regular,
but "prudish and naive”, Sowme marital frietion, her husband,
a ﬁolieonau is said to be nnduir.dep.ndont on his mother,
Dyspareunia, children avoided by contraception, !as worked
throughonut her msarried life, halrdressing, factory work and
filing-eclerk lately, No convalsions in infancy, wild head-
injury age 4, scarlet fever with.delirtnn ay 13.: Versonality
deseribed as shy, but geood mixer, fond of daneing with
practical interests, knitting, embreidery, Lacks initiative
and is always ilightly_irritable although neverthaless often
fai}ly cheerful, Attacks began at 27, initially simply
Fstood still®™ for short pariods, net awvare that ahe had had
an attack, pattern changing teo "tunay goins over", followed
by fall and loss of consecliousnoss of 2 minutes duration with

masticatory movements and mumbliag but no rtgidtty or elenus,



fregquency once a weaek, often noeturnal, precipitated by
worry or surprise., Three major nnnvuiaiva seizures bhetween
19481-48,

For ten years prior to admission has experienced
ideas of reference and hallucihatloﬁu. "hearing people say
that she is a evarty dopper's wife, that she wets tie bed ,.."3
depressed for the last six months with erying spells and
impaired eoncentration, Physical examination is nnrmal.aﬁd
mental state on admission is one of depréssion witﬁ delusions
of reference and occecasional auditory hallucinations, W,R, =
nogativey #HSE: 23 skull xe-ray, normaly VAIS: f.s, 90,
varbal 91, perfoermance B9, noadilyldiscuasad sexual conflicts
after drug abreaction, &aprasnion 1ifting but hallucinations
beecoming mure prominent, There was aome disagreement on
the diagndaiu, one of the consultant psychimtrists feeling
that the warnth of affeet made the diagnesis of schizophrenia
anlikely after so prolonged an 4llness, the othexr stating
that the pigture was unmistakably sechimephrenie, Discharged
with a diagnosis of paranoid psychosis and p&yehonator
epilepsy sle was re-admitted 7 mouﬁhn later (4,7.52), the
psranhid ideas ﬁaving haeapé more sevare and the depression
: dcoponiﬁg following long interval without seizures. The
mental state then was dominated by delusions of relerence,
ruspicion, 1rr1tnb11ity bitt with no hallueinateéry component,

The E,f.G, whieh had not previously been lateralised now



showed a left-sided temporal focus, and sphenoidal ¥,E.G,
revealed bilateral independent temporal discharges, most
active on the ileft side, Irugs: epanutin, phensharbitene

sl amphetamine, DIAGNOSISs schizo=affective psvehosis,



(b) STATISTICAL METHODS
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The following formulae were used in the investigation:

1) Testing for the si icance of the difference between

two means, (Student's t-test)

E-3
P @t ¥ - @’
n na

+

al + n2 -2 nl n2

where X, ¥y = mean
nye A, = numbers of cases,
2) Chi-squared test (Testing for the significance of differences
between proportions)
Belb el
¥here 0 = observed frequencies,
E = expected frequencies,
3) Chi-squared (Yates' correction)
Whenever value of O in any cell is less than 5, with

1 degree of freedom,
(0 -2) - 4) *
2.2 @-8-3

4) Exrer of preportion

.[P_;a

Vhen P = proportion

Q = (1-v)

n = number of cases,
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5) s ficanc f trend of propo n b 88 me th
Assigning the arbitary values x = 4,3,2,1 to the psychotie
categories, whieh correspond to the inereasing proportion of
right-sided foei, given the value y = 1, assuming a linear
relationship between x and y (1,0, ¥ = bx + ¢) then the best

fit 4s given by
Z - - &% ﬂ}
wyn o F (Bl lig g

= t(t-;)2¢£(y-;)z "'zy"") o (i—;‘z
28 (x = R) 2

Var

Variance of byx = o

Where variance y = t(z:i)z
n

xznbzg

Variance byx,

M,D, Schizo-~ Confus- Schizophreniec Total
affective donal

Rightesided
foed y=1 & 2 1 b 9
Left
bilateral 0 5 9 8 19 %
foeci
9 11 9 21 50
x = 3 2 3 4

Vhere y = numerical designation for presence of right-sided foeci,
Xx = numerical designation of psychiatric categories,

T(x-%)* = 66,7
L(y-¥)% = 7.4
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Variance y = 0,148
3z [(x-y} - (i—ﬂ““ - 87.2

Varianee b aéﬁa s 00,0022

= (0,098)% = 0,0006 = 4.4 Sig. with P 0,05 level
2:.25'.5 o.mz

with 1 degree of freedom or the amount of total X (= 5.59)

due to trend,



(e) RELIABILITY OF DIAGNOSYS OF PSYCHOSIS



Thirty psychotics were selected at random and
independently diagnosed by assessor in the form of first
diagnosis and alternative diagnosis where indicated,
Agreement on first diagnosis for twenty=two patients
(737 agreement), In all cases where disagreement on
first diagnoesis, 1009 agreement on alternative diagnosis,
the second dlagnosis of the assessor corresponding to the
first diagnosis of the author (7 cases), or the first
diagnosis assessor cerresponding to seceond diagnosis of

auther in one instance,

Auther Assessor

18- Schizgo-affective a - Schizophrenia

b - Manic-depressive b - Schizo-affective
9 A= Manic-depressive a -« Confusional _

b « Confusional b - Manic~depressive
3 a = Schipo-affective A « Schizophrenia

b - Schizophrenia b - Schize-affective
O Schizo-affective a = Schizophrenia

b « Schizophrenia b - Manie-depressive
g a- Manic-depressive a - Schigo-affective

b - Scghizo-affective b - Manie-~depressive
e 8- Schizo-affective a - Confusional

b - Confusional b = Sehizo-affective
7 a = Sehizophrenia a - Schizo-affective

b = Schizo-affective b = Sehizophrenia
g &~ Confusional a - Manie=depressive

b - Manie-depressive b - Confusional

where a = 1st diagnosis
b = 2nd diagnosis

Inmses with disagreement on first diagnosis






COLUMNS
1-5

7.8

10
11
12
i3
14
15
16
17
18
19,20
21
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36
37
38

- 1804 -

Hospital Ne,
1, Male, 2, Female,
Age in years,

1, Married, 2, Single, 3. Div, 4, Sep. 5., Cohabit,
Aura 1, present, 2, absent, 3, disap. &, N,.K.
Seiz, 1., Majors only. 2, Minors eonly. 3. Beth,

Psychomotor 1, Present,

2, Absent, 3, N.K.

Ammesia 1., Total, 2, Partial, 93, None,

flallueinations

Illusions
Depersonalisation
Derealisation
Masticatory

Duration of ep, in vears
Epanutin 1, =300 2, 300
Phenob, 1, =100 2, 100
Dspolot 1, =600 2, 6050
Mysoline 1, Yes, 2, No,

- Others 1. Yes, 2, Neo.

3. #300
3. +100
J. +600

Ma Jors 1, =1/12 2, 1/12 3., +1/12
Hinors 1. -1 wk, 2+ 3 week, i +1 week,

Psychomotor 1, -1/12, 2,

1/12- 3. *1/123

Frequency seiz, 1, lLess 1 month, 2, 1 month,
3. Plus 1 month,

Dominance, 1, r. 2, 1.
Eptl.pt‘ rocio 1. T 2.
EEG background, 1, normal,

3. ambid,
1. 3. bBilat,

2, abnormal,

¥pilept, activity, 1, specific

1., Non-specific
1, Feeal temporal
1, Others

1, Unilateral

1. Secondary bilateral hypers,



39
Lo
41
42
43
by
45,46,47
k8,49,50
51,52,53
5k
$5

56
37
58

59

60
61

62
63
64
55

66
67
68
69
70
71

-185-

Brain damage, 1, birth injury

1, Head injuary

1, Mastoiditis

1. Encephalitis

Neurol, 1, normal, 2, abnormal,

AEG 1, Normal, 2, Piffuse., 3. Poeml, &, N.K.
Lot T,.0

verb, Y.,

perf, 1.4,

v/p diserepancy if over 7. 1. Yes., 2., No.

Psychosis 1, schiz, 2, md, 3. confusional,
h, mixed, 5, own diagn,

Freq, psychotic episodes 1,2,%3,4,5,6,7,8,9,0:9 Plus

Puration in menths 1,2,3,8,5,6,7,8,9,0:9 Plus
Pamily history Psychosis 1, schiz, 2, M,D, 3, Other
4, None '
Previous mental health 1, In-patient, 2, Oute-patient,
3. None

In-patient, no, of times 1,2,3,4%,5,6,7,8,9,0:9 Plus

Personality 1, schiz, 2, epileptie, 3, normal
4, Nonespeeifiec abnormal,

Precipitating stress for psychosis 1, emotional
1, Physieal
l, fnvirenmental

Precipitating stress for admission, none-psychoties,
1, emotional,

l. Physieal

1, Environmental

Oecupational 1, stable 2, unstable
Abnormal childhood 1, present 2, absent
1, Psyechoties

1., Nen-psychoaties
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B T T

Payuhouca

Controls
(n$50) (nsS0)
Anrried ' 20 gﬁ
27
separs ted 2 2
divorced i 1
co=hebitee - 1
tITRA
prosent &5 N
absent 18 i2
disap. L i
n.k. 3 e
IFITURES
mojors only & L
miuors only : 10 8
both - 32 32
PAYCHOMOTOR
aresent 23 kO
absent o 4 19
X% 13,07, sig. 0.00
AMEESLA
total 9 7
rertiel (22 29 )
AURAL
hsllucinations ( 22 28
illuslicas 13 20
derealisetion u’ é o 9, 63
dapersonaiisation { 2 &)
maticat-ary i 19
CREGE
mysoline 16 25
cthers 1 2
epasutin { - Jud mg./day) i3 ?
( 3¢ * ) 29 27
( ¢ 3Gg " ; 1 6
shenobarb ( » 100 ™ 1 L
}1.;0 . 3 &
+ 160 . N 22 12
ospalet 2 3
SELTURE  FRIEDULERG iy FAdORd
- 1 per month 22 3? )
i " 3
aiivn 1741 )8

x:.' = Ja 53’ ﬂmﬁiﬂ.
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PSY IR TIOR OUNIROES
(n330) {r:30)
SETTORE PROCURNAY, MINCRS
~1 per ¢ 16 6
1 = 2 11
“ ! I 3 »
)(2:8.99, aige a% 0,01
SEITURE PR UENCY, PSYCHOMOTOR
- 1 pey wonth ¢ 9 2
1 " 2
+ 4 " 0 { 12 29 ;55
STIHRE PREJUENCY, TOTAL
- 1 por wonth ( : N
1 - asl 3
T » i a1 )
Xa‘u 10,15 oig. at 0,01
INEYANCE right 2 3
laft 58 L7
WS .LWI.
right ) 2%
laft & 5 19 13 )2&
PAlateral 22 11 )
){a = 11496, siz st 0,001
NEUROLOGIC .
nowmnd b 32
amormel 11 19
BEuGe BPACRORIING
normal 13 18
shiomesl 37 32
spacific 7 &
non=gpecitic 3 hi
fooed Sesmporal 2 %3
othars " 38
unilateral pe. & 3=
secondary bilateral 5 2
hyparas
BRI et (Fdstordeal)
b 5 [
heondwinjory 8 13
msteiditis 4 5
arcerkalitis 5 5
a.ﬂ.(}n
normal 13 16
Gilfuse (1 19
fosal 12 10
not snowa i Y
A i AT I



SYRGIIcs CUisRUS
{m250) {n:%0)
PANILY HYSPORY, pSIPHORIS
nedly - 1
achiz, 1 -
othars L -
fale o T L5 42
WIS FEaoMaLITY
schizmoid 6 -
epileptio 3 9
normal 27 -7
nonespaciic abn. 1L 1k
FREVIGES WMETAL FEALTR
in- atient 32 9
subepn tient 5 2
nono 5 29
FRECIFITATING FAO0CH »OR
AIMISSTON: cobional 9 6
vnysical 16 b
envivonmental L -
emi_mnhal and mont. 1l state - -
OOCUEAITON' L HISTORY,
atable 32 %3
unstable 18 i7
CHILEOD,
novee % 14

abnoreal 5 ;
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FEYOT CHTRILS
n: ni2h
married 7 10
sdngle 16 12
separated 1 -
ddvoroed - 1
co~-habitee 4] 1
AURA,
vresant 14 18
absent 10 3
ddenp, 3 -
Belkte - 3
SEY ZUKES,
mjors only 2 1
minors only 6 6
both 16 17
FSYCROMOTOR,
Precent 11 19
“hsent i3 5
/\(a = 5470 signivicant st 0405
AMNESTA,
8 ; 2
P - HERT
AURAL,
hallucine tions 12 i3
1Inaions 4 10
dereslisation 2 7
daperammslisation - 4
musticatory 3 6
DRuGs,
e oline 5 12
others i 2
epprutin  { « 300sg/3s 8 s
oohg % 13
+ 3008g " - 4
plistobazd { - 106 7 2
0 * 3 1
+900 = ) {2 10
csopelnt - -
SRIZURR FREJNCY MAJORS,
)( 2u} - 1 per ronth 9 i,
. 9 s 3 2 ; n
not sige ot " 5 2
SUTAUAE FREQUITCY, KDNES,
)[;' = 1,97 - 1 per wesk 3 g
not 1 "
. s4 12 E 4% 12 ; b
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FARMALES
FBYIHCTICS CHTRIS
(Ws24) (W:2s)
SEXZURE FRECUTRCYE, FSYCIIIMUTIOR
= 117 = 4 per 5 &
t adge § . 1 2 ;
¥ ¢ f 5 1313
ZURE FREJUINCY, total
2=k = 1 personth 9 3
¢ 1 - 13 i8
DE TTWFCE, right - 2
lef's % 22
TLRPTIC POCL,
2 = 73 right I 13
‘bilateral ic 7
WEAIROLOGICAL m:i b 1%
abnormml s 10
Bo2.G, BICKCROUND,
: nerwal & T
abnormel 16 17
specific . 4
nob=-speciiic 22 20
foerl temporsl 19 21
others 5 L
uiiaotaral 15 17
sceondary ble hyperse 1
BRADY D .G e (hdstorical)
bivth injery 5 6
hesdeinjusry 2 3
mastoidtitd: & 2
encopralitis 1 3
ARoGe normal 4 6
Affuze & 10
focal &4 6
Nelle B 2




- 191-

FEMALPS
FSYCHULICS OURT 0D
{n:24) _fn! %)
PAVILY TTSTORY, FSYTROCIS
e dle - -
sohir, o~ i
m - -
nor 2, 2%
PRETIONS ITISCMARYYY,
senostod 2 -
epila-tie- 1 7
sorvael i3 9
DT a0, Al 8 8
PR TIUS VIINTAL HUALOH,
in-zatient i6 b
oub-rntiond 2 2
1ome 6 16
FRECIFTTATING #OT0HE POR
ATHYSST M smational £ 5
physical 5 19
anvs ronmegtel 4 -
OOOUPATTIRAL HISTORY,
gtable 13 15
unstabie 9 9
P TEICT poveal 20 47
abnoreml i 7
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R i

e - iy
LS
n & n3 26
perried i3 1<
single 1 12
geparatod 1 2
diveroed 1 -
co~habitece - -
AURA prosent 1% {4
shsant ‘3 7
dianp, i 4
_ Bele 3 -
SERITURES mjors only 4 3
minors only & 8
bath 16 15
FSLCHOMOTOR, prosent 12 21
abaant 1L 5
)(a = Bol2, mig ot O
aMESTA, toted 5 a.k
pariial 5 14 )
none 6 & 1 5 3 V7
AURAL, hsliucinations 10 15
llusions 7 10
derealisstion 2 2
deperocelisztion 2 2
msticatory - L%
DRUCE, mysline 1 13
others - -
aparmitin -Wm; 5 b
Xxa " 15 1L
+30 " 3 2
oo " & 2
00 " 6 7
+I00 ¢ ic G
050106 2 3
SEIZURE PREUTNOCY,MAJORS
- 1 pey mith 14 14
5 ® - i 0 3 ; N
+ 1 " g .
SEYIURE PREJUENCY, MINORD
?(2 = 8455 - 1 per 7 1
§ " 9 51 o }2‘
sig, at 0,01 s+ 4 @ F 15
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HALSS
+IYCEOTICS CONIRBLS
{ns26) {n:26)
SETZURE PREUENCY, FSYHOFOTOR
2 H.45 - : per month h ia. ; ,

t w _ ‘
e a1 6)%
SETMER PORSUALY, TOTAL

2= 5,25 - 1 pey sonth :‘! 3
t O.C’ 1 » -
ﬁ’-"u - Q -! o 1(5 & 1# 25 h; 23
DXUTNANCE right 2 1
i tofe 2 25
RPTLEPFTIC FOCX
Zﬁ ahetd | widw | g ;2 Z
Qe 05 idt'e ;
T tlstersl 4 ? 12 O
NEUROLOGTICAL, norrel 20 18
abnoresl 6 3
Eolele BACAGHOURD; nozmal 31 :‘;
spesiiic 5 gh
nop~specific 21 2
fooul tomporal go %2
athers 5
: unilataral ‘i&- wé
secondeyy bil. hypers. 5 1
BRA TN 08 (Hdatordon].)
i o : %o
boadeinjury {
matoidizis - 3
ercephalitin 2 2
AeBeGe noyymml 2 ; 1
fomal 8 4
Neke 3 2
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SOTCIICS GORTROW

PAMILY HISTOREY &SXiosls

ede - 1
sehiz i -
others i -
none 21 &>
FHEVIOUS FERBGIRALITY,
sonlzsodd & -
epdleptio 2 2
normd 14 18
non-gpecific abne &
PREVIQUS MEWTAL IHALTH,
inpntiant 14 3
out=pstient 1 -
RO b 23
FRECTPITATING PACTONS Wit
AIMTSSTINg emciticnal 5 2
phymieal 7 25
enviramental 5 -
OCCUPATICNAL HILIORY,
astable 17 18
unstable 9 8
CHILTHOMD, normel 15 2k
abnoraal 11 2

sige 2t 0.05
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CONTROLS EMMJ' « 14 EM - 311
Feaale = 12 Fomale « 13
Wﬁllﬂ,’ Helals
Heéh #3124
Harvisd ¥ i’
Single 14 10
Separated $ -
Divorced 1 1
Co=habl toe i -
AUBA, present 16 18
zbsent 2 ?
disupe - i
HeKa 3 -
SEIZURES, majors unly 3 i
minor: oaly 3] 6
both 15 i
PEYCIOMOTOR
precent 19 23
absent 7 ?
ANNESIA, Total 4 b
partial 12 19
none 3 i
AURAL, hallucinations 12 i6
illusicns 3 iz
dareslisation 4 5
deperaonalication 2 4
aasticstory 7 4
LRUGS, myseline 13 il
others 6 3
epanutine ( «300 =g/day 7 2
00 = 16 11
+ 300 ® i 9
shenobarb.l ~100 ©® 4 -
00 = L] 1
#00 ® 4 16
Gupolet i i
SEIZURE FREQUERCY, Majors -
- 1 per month 15 i5
B RO 2 4 i)3
¢+l & = 1 2
SEIFURE FRUQUERTYT, Minurs
-1 per -:at z é
2
a1 n = a8 i 12 18 ; "



COSTROLS

KAUDSLEY HeSeUa
SEIZURE FREQUERCY, PSYCHUEOTOR
- 1 per sonth 4 1
i » : 3
+1 ® 15 E 12 20 ;2"
OEIZURE FREQUERCY, TOTAL
= 1 per month i
 § " 4 2
+ 1 w " { 20 21 ;23
DOHMINANCE left 23 24
Right b -
EPILEPTIC ¥OCI,
Right ¥ 10
Left 5 10 ;
Bilatersl 3 i 1 4 i
HEUROLOGICAL,
Hormal 21 iz
Atmorsal 5 13
Belele BACKGROURD
noraal il 3}
aboormal 15 14
spacific 4 2
nonw~spocific 22 22
fooal tenporal az 23
othars i 2
unilatersl 19 20
Rogsontaxry bil. hypers. - 2
BRAIN-DAMAGE (histericsd)
birth=injury 2 5
head=injury & 5
mastodditis 2 3 6L
sncephalitis 1 2
AELGe normal 9 7
diffoon 9 i1
foeul o 9
Haile j -
7/!’ diserepancy (10 or mere) presents 14 5
7 or more) 18 1
DISCREPANCY Yerbal groater than perf. 11 ; 6ot 3 ; 46
Parf. groator than verbal 1 £ o
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CONTROLS
HAUDSLEY H.S.tl';

FANILY HISTORY, PSYCHOSIS

absent 26 23

ﬂl-d‘ - 1
PREVICUS NENTAL BEALTH

in-gatisnt 5 2

outepationt é 2

none 22 17
PERSONALYTY

epileptic 3 1

pormal 15 12

RONesposeabn e 8 6

sohizoid - -
PRECIPITATIEG STHESS F R ADMISSION

omotional 9 2

physicsl R 22

ep. and environmental 5 -
CCCUPATIOBAL

ntable 16 i7

unstable 10 T
CHILDEOGD

normal 23 17

sbnormsl 3 T




;‘Gluiiiéw} ! -u...l ;65:-....;) '.'."-."-..-;..J-\I
PSXCHOTICS C.RIRULE
(n22%) (niho)
marriod 10 22
wingle L2 17
separated 1 v
divorced - 1
LURA, precent b 47 20
abs:snt 5 7
dizgupe 3 1
Neke - 2
SIATURESy majors only - -
mivors oly 7 13
both 15 26
COICHOMUTOR, present 3 Lo
Leent - -
AMRESTA,  total 10 1
partical il 2 ;
none 2 2 1 33
AURLL
hellucinstions k4 23
iilusions H 20
doreaiisation 2 3
dopersonalination 3 A
meoti catory Y il
DEUGE, myscline
othors
epanutin males 11 21
phesobard females 12 19
sapelet
SEI2URE FRECUESCY M TR |
¢ = Lo26 - 1 per munih 9 b
ide &b 0,08 1 u Ful 2 2 ; 6
+ 1 . (55 L
SEIZORE FPRECUEHCEy HINUES
- 1 per wask 4 3
e a7l e 7) E
sl @ (10 25 )




PIYCBOMOROR ‘OEIZUSER PRESERT

PSICHOTICS CUUHTROLS
(n323) (nsik0)
SFIZURE FREQUENCY
}(:zs'z.z::} ~ 1 por month 9 4
1 A 1 5
slge at 0,04 +1 0 ° 12211 kY ‘ %
SELZURE FREQUENGT, TAAL
2= 8,71 « 1 per month 6 1
- e 17h 3 2) »
sige 2t 0,03 +1 ® 3 37 )
DOMINANGE, right - 2
iaft 23 3
Erinerriv FOCL right L 22
loft 9 11 )
bilateral 1921'& 7)) 18
Ild = Gedv
geat U 0L
KEUROLOGIGAL  normsl l? 2k
. sbnomal i 156
:I.&J:-Q. ﬁ‘:zmm’ :
normal & 17
abnorm:1 i5 23
specific 5 3
nopespeciiic is 37
focel tem-orsl 2 24
others 2 &
witinteral A3 33
sccunddary bil, hypers.. 5 i
Uuall LaAGE  (bistoricel)
birth-injury 23 7
bsadelnjury L) i3
mastelditis & ) 1
encephalitis 2) 2
AslisUe ncrmal 5 1L
diffuse & 0% 5 15
fogal 7 7
ﬂ.ko h 2
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FEYCHTTOS CONTROLS
{ns23) {n240)

FAMILY HIGIORY, FSYCHONLS

Medle - 1
sehie - -
othors 4 -
noLe 3 39
FIEVIUS FrEGORALTIY,
rohiznid 5 -
epllioptic ] 8
normn l 40 235
non~syecdlic abne i J
PRAIOUS MENTJ RALTH,
inesntiant 18 €
cubepa tiont 1 <
1Ot 32
PRECT TTLTTNG BLOTARS VOR ATMTSST WS
amoticnal 2 g
physical & 52
ebvironmental 1 -
COUELTILRAL BISTORY
wtable 18 27
unatuble 5 13
CHILOBOOD 17 i
3 3
D5
manig=do crersives S =135
m@m 3 - 13 1t
mingnd 8- 324
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PEYCHONOT R

Elen 2 L Ll T IR B b b o)

g L0t 2 ks £ IR0
n327 nglt
married 10 2
sinsle 18 b
separated 2 1
dlvorced - 1
AURAG ™ present 9 6
shsent 1 3
disape 1 -
l-'t_.k. 3 i
SEIZURES, mwjors only 7 3
miners only 4 2
both 14 g
SEICHIOTCE provent - -
~baenb 27 10
partdsl P §
none >
AUE Ly hsiluginations 9 5
$1lv=tonn u -
dersalissation 2 1
v denerunsiisaton - -
aasticatory - =
Lt males is 5
12 5

femulas

STITURS ¥

= ) par morth
1 ]
+ 1 @

=

NG
N

Lol

L |

(]

VELICORE FREQ

OY MIRORS
1 per wack
1 =
i

3
g L
-

+ L1

o
Loy

L]
K ]
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PSYCHOMOTOR SITURES ABITRY

PEYVHUTICS

CONTROLS

SIITORE TRsgUPNCY PSYCHIOTOR
« 1 per month
1 n
+ 1 "

2 = 0,009 - 1 por month
1 n
not sig, + 1 »

?F%HF%W@@TW“

£
P )
' 5

et
v

DINANGES, righ
left

B

EPLLECTIC FOL right
2 = 0.58 left
t mig. bilateral

3

[ LW
Qﬂ
e O

Pt N
-3

KBEURVLOGLICAL normal
abnormel

~3

& I ";}. Ba ‘hh}hxi}ﬂ.mmal
abhnormal
spocific
nonespecifie
foeal temporal
others
urileteral

secondary dMl.hypers.

 FERER NG

HOoRNCOE N W | Pww e ] B

Be il paxALE (historical)
Lirtheinjury
Hongded
mastoiditis
-@ncephalliis

noraal
Hrffvre
focal
n.k.

Ancela

-3\ OBND Ll 05 B =g B

WY




ZHYONHFOTOR SEIRJRES ARSSNT

TS

COATTROLS

PAMTLY HISTORY, [SIOHOSYS
medy
Bohd e
oth-rs
Fee o)

sg\nll

e
O.

PasUTUS IMRSORALITY
sehdzoid
apiioptic
noyme !
LG, nl-ﬁ.mm i'.ubﬂo

g™

17 - 63
67

o - g

PRETICOS WAwPil HE-LTH,
inmpstiong
atene tiont

15
10

ey
FREIOIFIZATING PeCTORS POR AIMIGSIONS
emotional
1
anviveipental

e B

]\ll\ﬂ

TR I

OOGEATTONAT, RISTORY,

#table 14 = 51,8 6

unstable 13 5

CHYLISEOOD norml 18 = 66,6 8
2

9= 3535

13 = 4Ba1
3 - 22.2 e
5 - 13.{ o
5 = 1115




- 208 -

CONinoLS,  (Male end Female ), MAULSLEY: (N:26)
AGR TERATYON AGE OF y X1 VEMERG  FRRFORMANGE
RPFTLEPSY (® SET
52 51 1 1 102 99
2% 23 1 2 105 89
29 15 L 112 107 114
53 2 24 a7 88 110
48 58 0 20 46 97
n 10 21 13 130 124
3 1% o} 114 116 104
21 & 7 a7 7 80
28 16 12 14 124 9.
19 N 15 109 108 106
a3 15 &8 109 122 95
3» % 1M 125 124 120
33 b ] 2 72 a5 61
16 10 (4 - - -
L0 29 1 103 36 M
28 27 1 123 127 114
L2 25 15 9.2 95 an
47 h2 5 95 89 104
X ] 22 13 108 109 106
28 2 2% 76 70 48
27 2 25 9% 95 34
17 15 2 102 98 108
30 9 2 103 144 93
20 8 12 9% 102 92
2 2 27 33 93 9% V/¥
1% 7 7 99 108 90
x = = 18,61 = % 1.3 3034 28.76
= b
Sx = 869 = W8k
S k2= 34y573 = 13,820
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Gensral Bospitals

CONEROLS, (Male and Female), Neisles ( N32h ) gm:.q Ref, 10 ;
Heuroiozy 14 )

AGE SURATIOH AGE OF Isile VAL FERPURMANCE
BruiBsrsY e SBT
19 19 O oo &1 a8
17 15 2 80 b 78
21 2 1 111 106 144
17 & i3 7 76 83
2 19 2 67 69 72
23 12 11 93 96 o7
m ﬂ 2 - - -
27 2l 3 118 15 17
5 3 3 123 126 128
b3 ] 5 4o 127 130 17
3 4 30 105 283 111
X0 12 28 - - 109
16 16 0 108 103 115
3 5 25 126 126 122
L3 12 21 104 104 39
33 16 i7 108 98 108
s 20 1% i30 13 121
L0 19 o 114 108 112
a8 26 (v} 103 98 109
2k 9 5 105 105 104
19 2 11 {03 306 99
19 19 o 100 56 104
= 392
¢ & 4 = 14408 e 16.3 1032 = 102 = 1046
S x = 750 = 338
AGE {(Mondsley and N.SJU. ) T = 0.8

(Maudsley / ¥.8.0. )
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Comparison betwsen psychoties and control mb-group with infrequent epilepsy
| Pgyohoties # (M3 50 )  Maundeley Contyols % (Me26)

(fxednding sargical referrals
with frequent ictal
wanl feadotions)

Yarried M % % i
Aura present 50 72
Payohomntor
present b 7% 5
HMajors enly 16 12 5
Mincrs oy 20 » 32
Both 6 60
Sedasure
Hejore -1/12 46 % [
i +1/12 3k 20 p
¥inore - 32 % 2 %
» + /22 42 ) 725
Fgyoho~  -1/12 18 % 6
10 Lo
» «1/12 28 60 5 age 333
Total Mt =1/12 &0 = 16 /. @uration Ep, 18,6
froquaney :
» +1/12 60 5 88 .
upilestie foel
right 18 & 56 age omtéz;
lef't 385 ‘ 20 5% )
Bilateral e ; 8% 2% ) L8 %
Brain damage, e k
histordeal 40 % 52 %
AB.C., noEma) 26 % 36
ddfruse b B9 36 5
focal 24 i 0 5
N.ke 25 12 %
Previous
Nomeal 8 60 =
Oocupationally :
stable 6l & 5
Childhood norwal 7€ 92

st g el
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Charagterinsties of oontrclesg peychiatrie and nonessychictrie reforrals

c’fﬁtm‘ﬂ, Webielly m tients

=10 T =il
Mavdsley réferrols lsurology rveferrals
AGE TURATION ONSET RP, aGR URATTON oET P,
SiPe LPe
17 15 z 33 6 17
19 19 0 b0 2 28
27 24 3 3 & 30
& 12 29 35 K e
19 19 0 23 12 1
28 @7 2 35 20 15
N 16 0 51 i %
5 5 Le 21 20 1
192 g 3 3 b 29
24 19 5 L0 2 11
28 P 0
o 19 29
28 - 1
17 k i3
2w, 292 164 128 459 210 249
X, 292 18e%s 12.8 32.78 18 17.78
2= 102 2 26433

t-teat for distribution of age of onset; €:0,66 ~ith
23 deprees of Cyeedom; not sige
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Characteristice of controls referred to surgery

from peychisiric hesgital

HeSoUs Controls, Maudsley reforrals (N « 10)

Barried
Aura presant
Minors, more than 1 per week
Poychomotor seisure more than 1/month
Paychomotor seizure present
Total fit-frequencys over one per meath
Epileptic focl, right

left

bilaseral
Epileptic aotivity, :

focal

AuEale morenl
diffuse abne
foual abn,
Perezonality =bne
Childhood abu,
Age of onwat of epilepsys (mean)s 12.8
Daration of epilopsys 16.4 years
Heun age of groupt 2j.2

$38888 syuEEEEey
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TEMCORAL 1OBE RPILEFSY: FSYCROTIOS, (MiLaS, N326)

AGE TURATION e VERRAL ERe, (PREQ, 0P  TURATION
BPTLECSY TUINCHOTIC | PBYCHOTIO
FFISODES EPTSORS
(in sonths)
24 12 117 124 110 ] 0.2
1] »n 87 n 83 2 6
38 R 12 102 124 3 1
16 1 7 7° 77 1 0
33 19 - - - 1 9
22 9 120 125 110 3 ;
45 27 112 108 145 5
e 53 100 93 110 1 %
36 25 180 116 121 ] 180
_ﬁ, 1’ - - - : 4 1
35 33 126 2% 424 32 3
Sy 52 b2 92 &9 1 1
5% % a7 95 83 1 &8
X 3% 100 85 116 1 4
5 30 115 98 122 4 1
] 26 93 88 99 1 9
L8 156 127 130 118 5 2
27 L 76 89 64 1 h
33 21 119 1.4 149 10 3
27 10 61 54 66 3 9
L5 ) 106 103 113 2 -
16 8 - - - 1 58
41 30 115 144 115 3 36
»n 28 €9 73 69 1 &0
% 33 125 1B 124 1 6
30 70 74 70 20 7
* 53692 =230l3 . 100e3 25 1047 Al 23028
2o w 960 = 617

S 2uB,A38 3, 2 = 18,045

AGE, ¢t u (FSTCHOTIC/CAMROLS ) = Oukll, defe = 51 = not aig.
E.mn P BrruesY, (FororTIc/OonInolS) ¢ = 1493, mot sig.

AGE OF (N SET OF EPTLEESY: 2 m 1535 Ea"-'x- n2 ;
Zy2=6335
(P3YouOT I0/00NTROLS) & = 0.65, not sig.
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TRGOME LOBT BPTIRFSY: CONTROLS ¢ (OMIRS, Wi 26 )

AGE TURATION Tole YVailRL FiHis
RETIEGY
52 51 "™ 102 99
24 23 25 105 89
29 15 12 07 1125
53 29 97 3 110
18 L8 90 8 7
i) 10 i% 130 124
28 4 11 116 100
21 h 87 95 60
28 16 111 128 O,
19 LS 109 108 106
83 15 09 122 9%
3% 2h 125 124 120
33 3 72 85 61
113 10 - - -
0 9 103 o6 111
a 1 - - -
35 20 i® 1% kb
b 5 126 126 122
27 2k 118 115 M7
L€ 1€ 100 103 115
st 5 127 130 117
23 12 50 9% 102
17 4 76 76 83
W0 12 - - 109
3 L 105 96 "
40 19 11 108 M3
5w 357 = 17,11 = 106,7 1075 10ke7
2 x = N7 S = LLS
T = 57400 zé-".m
AGE OF (N SBT OF BFLLEFSY * = 18,15 Caem 472 )

T2 = 14,214)
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TRMFORAL LOBE RETLEPSY, PSYOROTICS, (Paul#S: Na2k )

e

AGE TURATICH .3 VERTAL  FERP, FREQ.OP  DURATION
EPTLRSSY SYCHGIO FSYCRUTIC
LSS BPISOIRS
L6 [ 95 74 400 1 12
20 i2 9¢ 103 () 4 i
1% i3 az 76 92 1 1
32 e 90 9 &5 1 %5
23 16 115 117 110 L 20
L0 b 18 g2 - - 1 72
60 12 124 116 123 1 2
b2 31 110 105 113 1 &
52 23 33 99 29 1 L
» 7 90 88 3, 4 &
55 3 38 az 165 1 1
27 2 - - - 1 €
19 10 85 88 &5 3 4
Sk 50 78 77 83 9 Gy
22 1 - - - 1 12
38 20 97 87 100 L 3
36 3 - — - 1 1
42 27 &4 84 &5 i &
1% k] - - 128 3 18
3% 28 73 & < 1 &
46 36 75 82 75 1 208
19 2 8y 8% ] & 2
25 2 104 104 107 3 7
46 35 - - - 4 ¢
x = 3 = 1758 = 92,69 2«41 Wi ied 39485
Z =816 = 422

Zy2e 3,622 T, 2= 10,688

WG, € LT i/ COLAthS) = Teily dafs = not sigs

IURATION EPTISFSY, (iSYOROTIC/CONTROLS) & = 9485, mot sige

AGR 0P ON SBT OF SFILST, £ = 1642 ._-39#;
2 3=950k

( PSYCHOTIC/OONIRS ) ¢ = 1433, hot sig.
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T

TEMPORAL®/ ' LOBE EPILEPSY: CONTROLS, (FEMALES: 2h )

AGH TURATT GN I.Q. VERBAL PIRP,
EPTLRPSY
33 i6 104 28 108
8 27 - - -
19 8 103 105 99
19 19 100 96 104
21 20 111 106 14
35 1 129 126 128
19 19 60 61 68
L3 12 101 104 99
21 19 67 69 72
28 28 103 98 109
51 13 - - -
2 15 105 105 104
17 15 8e 86 78
1% 7 99 108 920
29 2 923 93 9%
20 8 36 102 92
30 9 103 111 93
17 15 106 98 106
27 2 94 95 9
28 2 76 70 88
u1 22 108 109 106
&7 42 95 89 104
42 25 92 93 8L
28 27 123 127 114
X = 2844 = 157 977 979 975
Zx...n 662 = 3577

2 2= 24,796 3 ,2= 8249

AGE OF N SET O TFILEFSY
z = 12,71
Zx - 35
2',,2-7353;
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-

FEYCHOTIOR ¢ POSYDRMOIOR SSIMUves RiamE (Wa23)

AG3 TR, TION T3 vl I5RT,
B0TLASY
3 =0 - - -
38 0 112 02 12
W i3 82 76 92
23 16 145 117 110
22 2 120 125 110
36 23 120 116 124
Lé 38 b 4 -
32 9 ¢ 7 o9
W 6 99 97 OO
16 11 b i) 70 77
%5 27 112 108 115
20 12 3% 103
&0 2k 92 - -
i3 19 - - -
L8 33 400 93 110
3 13 - - -
5 38 a7 35 83
35 33 126 124 125
52 3 110 105 113
52 23 93 99 89
S 52 i 92 58
X0 7 90 a8 94
60 12 §24 146 123
5¢ = 3730 n 21478 « 101 160 102
»x = O58 T2 = 15,740

3
T

P Bebi7 T 3m B i

AGE € o tohy Gafe = 62 B0t Sige

TURLTT N OF ROILEIRY, € o 1,50, dufs = 62 not aige
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POYCRONOTOR SEIZURES RESENTs CONTROLS (W:40)

Y TIRATION EP, TR VERTAL FERP,
33 n 72 8s 61
19 & 109 108 106
3% 5 426 128 $22
3 % 11 116 104
35 2 103 1% 121
52 51 0 102 9
54 5 127 130 117
29 15 112 107 1%
53 29 97 88 110
48 L8 90 86 97
28 36 111 124 ok
1‘ 10 - - -
40 12 - - 109
50 25 103 96 11
83 15 103 122 95
24 25 95 105 a9
20, 1 - 105 39
b 6 109 103 115
23 12 99 96 102
27 24 118 15 117
L0 19 114 108 112
28 27 123 127 1ia
33 16 104, 96 108
» 4 103 144 93
21 19 67 69 72
. +] 38 % 102 92
LA 2 108 109 106
19 8 W03 105 2
g 20 114 {o' 1L
23 g - - -
2% 19 05 105 104
28 8 105 98 109
L3 12 kL] 104 99
3 L] 129 126 128
17 15 &0 a6 76
19 13 (23] 61 &8
29 2 93 9% e
il 4 2 95 9% 9%
19 9 100 wE 1CL
3¢ 32,82 2 1712 = 103 104 10C.6
T =103 = Gy

T 12 = K98

5.2 = 1609
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FEYCHOTION 3 JSTENMGEGE SRTRAES AT (4:27)

AGR LUBRALION Ide TanmL it
bor g SPOIES §

s a6 23 a8 99
27 b 76 o9 Gl
19 10 o5 R 25
% X 70 75 70
3 28 3 > 63
41 50 115 14 116
3 28 69 73 - 6%
44 3 a7 N &3
45 9 108 103 B L
e g 10 61 61 66
33 21 149 129 19
1k 1 - - 126
L6 *% 75 &2 7%
35 53 125 122 12,
2% 7 104 0 ™
49 » 100 8r 146
16 i - - e
3% b a7 & 108
22 4 - - -
19 14 127 1% 118
51 b v) 115 38 122
35 3 98 &7 105
42 a7 31 21 85
55 0 87 77 23
19 i 33 59 33
2k 12 "7 2 110

>x = = 19,92 = 93 92 %

2 x =8 = 558
Zylm Bueb0 D 2= 1ha732



- 216 =

FOYCHMOTOR SEIZUKES ABSARL & oMmuoLs (ws10)

BRYLERSY

- - - - 8
42 25 92 25 8
A7 12 95 89 100
28 2 7S 70 &8
35 b 125 2% 120
3 & 105 28 "
b 7 99 108 90
7 5 i0e 98 106
24 & 87 95 80
b1 10 B 130 12
7 N w 76 83
o 8.6 >cm 137 32 . 98,9 et 29

B 256 Socm 157

S2e 34 .2 59

AME, t = 13, d.f, = 6, ot sig,

TURASEON R TLEABY & w 430 dufs = 36 not sirs
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YOHOUTOS ¥ITH;

s
o e

e = 292

e | &

m — 9335361‘1@&%1&6%1 ..?1 ] .....7..91 - ~ _

: W 3”‘§5211,‘11115195i121m111 ~Nzxn
Ty

X

4 wwx7&81565 “ ”&&.?1&1% %

4
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am iga!:am 3;.

2 nJ
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208
« 20872
e m 12

= 732404
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= (522 = 180)
ek
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ERYLI PTG "SICHOSES, ACCORDIRG TO TYPE OF PSYCHOSLS

£ BIATY (nsIl ) SCHITOPHER, (me21) Bl (m$) LOEFUS.(089)

merrded 36 387 654,67 22.2%
gingle 63 L7146 323 778
divoraod - L - -
separated - Fe5 - -
comhabitice - - - -
AURA, present Le L7.6 85,8 55.5
abeent i 333 22.2 33.3
[ § Bifre - -uh 3 i1,I
- Leka - L8 P § 11.1
SEITUNESE ,
rae Sore - 197 Lok -
Alnore 2 23.0 2242 2242
bath Fed 571 33.3 778
POLCHEN TIOR8 S8TZ. il
present T30 Ked 33e3
“hsont 7.0 57.1 6546 bliok
n.ke a7 - iL.l
DURIRIRCE
1aft f1.8 100 164G 100
ﬂm mla - - -
UEA L=l mags
birtheinjory 18,2 The3 333 il.1
headeinjury - a3 ilel 33.3
mestolditis P31 - 2.2 Il.1
sncaphalitis - 2dec - il.1
FRMiLY FHISTORY PayoHOsis Tie3 - IT.1
PESYIRIS HEWSRL M UTH
inesationt ?217 ST'I 55.5 55&5
aut=pationt Gl L7 - Il.1
none 13¢2 ﬁqI thh 3303
PREVIMRIS PEESNALITY |
schigoic el Ll-? id ek 3202
epileptie - h.2 - It1.1
narme gX o& hz = LS 06 h-llah
nf}ﬁ-ﬁpﬂcgabﬂ. i 4 %tl b 22'2
PRECIPITATING STRESS
emotional . 1842 .3 22a¢ 2242
physical 18.2 238 il ok 5545

#uviraanental - i3




- 2119 -

35 HIXED SHI7ESiR MuDs  CONFUSE
LRUGS,
nysaline 18.2 28.6 22,2 5545
iy o o g Y
opamtin - xw. 2 -:ﬁ 23.5 » die
+ 30"“8- - 16-7 - -
rhenobard «1l00mg. 1842 2242 Lhab 2242
10Cag. 2643 22,2 LT 2242
+ I0Umg. LS. 571 333 ii.1
cspolot - IL.0 - -
s OF EPILEPIY
m:m less IM& 667 ko & aa.:’ ' hg
th} - e :’9,; 3 >
« more lm ) 33 622 e -
HIKGES, 1“% Iweek ik 508 wof - Sus
I/ werk .
more 1/week 554 S0R 60% 50%
PHYCHUMUTOR, i
less 1/12 308 25¢ 10 508
it 12 )
aore 1/12 ) 708 gL - S50
A 0“:‘0
normal 273 28.6 23,3 I1.1
AL se %.3 28.6 2042 22.2
n.k. m.a }.9.-0 2202 3303
focal 8,2 23,8 22,2 33.3
OCCURATTONAT, .
stable 81.8 L7 6046 Tis8
unatabhls 1’}.? 5?0 2%.3 2842
CHILEROUD .
nermal Bie8 66,6 ey S5es
abaormel 13.? 3303 by o h‘i.&l
NEyn LA tGak " 3 _
narmal e Tdek 716 .8
aknsrmal 2.1 28.6 22.2 222
EPILTPTIO POl 7
mz%m ;:g.z ) 9.g ledyoly ) tﬁi
1eft 33 .].2¢ 22.2 o
bilateral i Jee3peg § 2oek 3303 15545 sl ) 8848
Tv}.it-u JM«. Sl‘nrwh
g‘/&{g 47.3 ) - - -
’
%3 120 7.2 32,3 5545
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XD SoMTIENR, Balie coives %
Hellalie
W’o‘uﬂ 2?35 @..6 n} "i.'
Do ithan 27el mofs 3:;‘ 5 i? ol
abplor sal T2e7 s s b 549
specific Set 150 2e? -
naneapocilic 209 80,9 Tl 100
fooel tempersl e Se? G641 55e3
oihers 9ut 23.8 353 Lheli
uwndlitaral 8 24k (A 553
aeeebdl. hypera. 8 | 95 2262 T4
468 (menn: in years) 37 B, 35e 53 31.55
IORATION BF. (mecm: in yesws) 20672 2190 19477 1962
Folelels 1C5 Fiel7 105 32e42
Velie * 8023 9205 103 2157
Leide ™ 1074 Fhedf 10l D342
FRUECY, (F) (Ha. of tizss) 2.5 et 503 3 («th
eorragtion,
3008743
URATIUN, (£ ) (meanidn nonths) ?5.7::_ 56e7 Gl Loty (with
with correction, carrection
111.%) 2.57)

(F) = rayahotic SpisfodoB.
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(14)

- 203 -

REFERENCES

Morel, N.A, (1860)., "Traite des maladies mentales®,
Masson, ed,, Paris,

Morel, B,A, (1872). "Discussion sur l'epilepsie larvee",
Soc, Med, Psychsl, 25th Vovember, 1872,

Falret, J,P, (1854), "Memoire sur la folie circulaire,
forme de maladie mentale caracterisee par la
reproduction successive et reguliere de
l'etat maniaque, de l'etat melancolique et
d'un intervale lucide plus ou meins prolonge®,
Acad, de Med, 14th February, 1854,

Falret, J,.P, (1860 & 1861), "Sur l'etat mental des
epileptiques”, Arch, Gen. Med, (Deec, 1860 & 1861),

Falret, J.r. (1864), "Des maladies mentales et des
asiles d'alienes", Paris, Ballliere, ed,

ralret, J.,r, (1873). "Discussion sur l'epilepsie larvee",
Soc, Med, Psycho, Nov, 25th, Ann, Med, Psychol,

Le CGrand de Saulle (1877). "Ftudes medico-legales sur
les epileptiques®, Delahaye, Paris,

Pereinstein, J,V, (1935), "Epilepsia Simplex", Sov,
Paikhoneurol, XI, 3.

Maudsley, M, (1874), *"Responsibility in mental disease",
Apnleton, N,Y,

Magnan, M.V, (1880}, "De la coexistence de plusieurs
delires de nature differentes chez le meme
aliene®”, Areh, Neurel,

Magnan, M,vV, (1890). "De la folie intermittente",
Congr, Intern, de Med, Verlin,

Magnan, M,V, (1882), "Les cliniques sur l'epilepsie”,
Delahaye, ed, Paris, 1,

Delasiauve "l'epilepsie larvee", Soec, Med, Psychol,
Pee, 28th, 1872 and Jan, 27th, 1873,

Christian (1878), "L'epilepsie larvee", Congr.
Intern, de Med, Mentale, Paris, p.234,



(15)

(16)
(17)

(18)

(19)
(20)
(21)
(22)

*(23)
(24)

(25)
(26)

(27)

(28)

(29)

(30)

u28-

Baillarger (1854), "Notes sur un genre de folie dont
les acces sont carascterises par deux
periodes regulieres, l'une de depression, et
l1'autre d'excitation”, Acad, de Med, Jan, 31,

Baillarger (1860), "kecherches sur les maladies
mentales", Paris, '

Griesinger (1865), "Traite des maladies mentales®,
(Fr. tranal,).

Billed (1873). "Discussion sur 1l'epilepsie larvee®,
Soe, Med, Psychol, Dee, 16th 1872 & Ann, Med,
Fsyehol, 1873, p.281,

Krafft-mbing {(1880)., "Psyehiatrie™, Stuttgart,
Ann, Med, Psychol, 5 series, Veol.3 (1870), 394,

Samt, P, (1875), "tpileptische Yrreseinsformen®”,
Areh, f, Psyehiat, vel,5: 6,

Heilbronner, K., (1903), "Ueber epileptische manie”,
Msehr, Psychiat, Neurol, 13, 193.

Gurewitseh, M, (1912), “Zur differential Diagnose des
epileptischen Irreseins®™, Z, ges. Neurol.
Pesyehiat, IX, po359.

Meynert (1872), Psyeh, Zbl, 73.

Witkowski (1884), "Sur quelgues phenomenes d'etats
epileptiques et comateux", XVIth Congress
of I'syechal, See, of S,¥, Germany, Oect, 19th,

Charcot (1888-89), "Lecons du Mardi”,
Chaslin (1895), "la confusion mentale primitive", Paris,

Aleksandrow (1935), "Zur Klinik der cyelethymischen
Phasen bei epileptochymerin, Subjekten”,
%1. ffea, ".tl!‘ol. p'y“h’-‘t. 701.73. p.582.

Kaldewey (1927), 2., ges, Neurol, Psychiat, vol,13, 113,

Kleiet, X, (1928), "Ueber zikloile, parancide, und
eplileptoide Vsychosen und uber die Frage der
Degenerations Psychesen", Sehweiz, Arch, Neurol,
rayehiat, vol.23, p.3.

Notkin, V, (1929), "Epilleptic manifestations in the group
of schizephrenie and manic-depressive psaycheses™,
J., nerv, ment, Dis, vel.,l, p.49k,



*(31)

(32)

*#(33)

(3%)
(35)

(36)
*(37)

(38)

(39)

(40)
(41)
(42)

{43)

*(4kh)

{h3)

- 225 =

Kriseh, ¢, (1922), "Epilepsie und Manisch-depressives
irresein®, Abh andlungen aus der YNeurel,
Psychiat, Perlin, Karger, 18,

Heinrichsen, 0, (1911), "Heitrag zur Kentniss des
eplleptischen Irveseins®, Allg, Z, Psychiat,
pﬁza. ﬁ'

Lange, J. (1928), "Die endogenen und reaktiven
GCemutserkrankungen and die manisch-depressive
Konstitution”, Dumke Handbuch Spezieler, vel,II,

Marchand, L, & Ajuriaguerra, U, (i9h8). *Epilepsies”™,
hesclee de Brouwer & Cie; Varis,

Aschaffenburg, G, (1906), "Usher die Stimmungsschaankungen
der Epileptikenn®, lialle,

Lewis, N, (1939), Arch, Neurel, Psychiat, vol,l, p.647,

Lemperiere, Th, (1953). "L'etat mental intercritique dans
la comitiatite”, Thesis, Paris,

vicard, J, (1934), "Les parentes psychologiques et
cliniques de 1'epilepsie dt de 1la psychose
maniaque-de;ressive"”, Fncephale, Dec, 1928,
P.928 & evolut, psychiat, vel,bh, 1934, 59,

Picard, J, (1946), "de la tachypsychie epileptique a
1'hypomanie ecomitiale™, Congres de Genave=
Lausanne,

Poubtrebente (1886), "Manie remittente, double forme,
epilepsie larvee™, Ann, Med, Psychol, Sept. p.l177.

By, H, {(1954), "Essais psychiatriques®, vol.3, 519-605,
Paris, Desclee de Brouwer & Cie,

Erafft-Fbing (1875). "Medecine legale des alienes"”,
¥r, Transl, Paris, 1900,

Sehmidt, ¥, {(1951)., "Quelques aspects des etats
erepusculaires epileptiques dans la vie et
1'ocuvre de dostoievski®, Fneephale, 40, 312,

pupain (1888), "Etudes cliniques sur les delires religieux",
Thesis, Paris,

Boven, ¥, (1918), "heliglosite et epilepsie®, Schweiz, Arch,
Neurel, Psyehiat, vel, b, 153-169,



- 226 »

#(46) Grunhle, H,¥, (1923), Zentralblatt-Neurol, 34, 1-100,

(47) Gruhle, H,¥, (1936), "Ueber den %ahn bei Epilepsie™,
Z. ges, Neurol, Psychiat, 154, 3195-399,

(48) Giese, H, (1914), "Ueber klinische Reziehungen zwischen
Epilepsie und Schizophrenle", Z, ges, Neurol,
Fsyehiat, 26, 22,

#(49) Vorkastner, ¥, (1918), Abhandl, aus der Neurol, Psyehiat,
psychnlogie u, Grensgebieten, 4, 112,
f.d, y.“.. 191“. 10,
"Epilepsie und Dementia praecox", lerlin, 1918,
(50) Moreau de Jonnes (1843), Acad, des Sciences, Paris, Aug,
(51) rarehappe (1843), “Predominance des causes wmworales dans
la generation de 1la folie", Ann, MNed, Vayecheol,
1at "r’.". "01.2’ ‘p.353.

(52) 44th annual report of the Dept, of Mental Hygiene, 193132
U.S.A.

(53) Sutter, J. (1937). "L'epilepsio mentale chez l'indigene
Norde-Afrieain”, Thesis, Algiers,

(54) Morawitz, L., (1900), "Klinische-Misch-formen ven
Bpilepsie und Katatonie", Zurich,

(55) Thomas, J. (1923), "De la demence precoece consecutive au
mal comitisnl", Paris,

.(56) Hoven, H, (1925), "Des accidents epileptiques au cours
de la demence precoce”, J. Belge de Neurol,
F’yahiat . 1 ¥ 261.

(57)Krapf, ©, (1928), "Epilepsie und Schizephrenie®, Arech, f,
Psychiat, 83, 547, (Areh, Psychiat, Nervenkr,)

#(358) Urstein (1909), "Die dementia precox und ihre stelling sum
manisch~depressives Irreseins”, Vienna,

#(59) Urstein (1912), "Manisch-depressives Irresein als
Erscheinungsform der Katatonie", Rerlin,

(60) rsser, P .1, (1938), Z, ges, Neurol, Psychiat, 162, 1,

(61) Heinrichsen (1911). Allg. %, Psyehiat, 68, 22,

(62) Ritterhaus (1920), %;-gées Neurol, Psychiat. 56, 10.



- 227 -

(63) Hoeh, G.i', (1943). "Clinical and biological inter-

(64)
(65)
(66)

(67)

(67)

(68)
(69)
(70)

*(71)

(72)

(73)

(74)
(75)

(76)
(77)

relationships between schizophrenis and
epilepsy”, Amer, J, Psychiat, %507,

Conrad, X, (1939), ef, Hoch,
Kalimann, ¥, (1938), ef. Hoch,

Glaus, A, (1931), *“Ueber die Kombinationen von
Sehizophrenie und Epilepsie”, Z, ges, .
Neurel, Psychiat, 13%, 450,

Voﬁ Meduna, L, (1937). "pDie Konvulsionstherapie der
Sehizophrenie®, Halle,

Von Meduna, L, (1939), "Cenese du traitement de la
schizophrenie par le cardiazole”, Ann, Med,
Psychol, 1, 545-555, XVe series,

Mueller, G, (1930). "Anfalle bei schizophrener
Erkrankungen%, Allg. 2, Psychiat, 93, 235,

Sakel, M, (1938), "rharmacologiecal treatment of
Schizophrenia®, N,Y, & Washingten,

Cerletti, N, & Pini, L, (1938), "Electriec shoek treatment”,
Boll, Accad, Med, Roma, 64, 136-138,

Minkowska, ¥, (1937). "Epilepsie und Schizophrenie im
Erbgang”. Archiv, der Gulius Klaus, 12, Zurich,

and (Minkowska): “le test de Rerschach dans l'epilepsie
essentielle”, (1944), Seoc, Med, Paychol.
102, 11, Si4s,

Follin, S, (1641), ‘“"Epilepsies ot psychoses discordantes®,
Paris,

Yde, A,, Edel, L, & Faurbye, A, (1941), "On the
relationship between schizophrenia and induced
convulsions®, Acta Psychiat, (Klh,), 325-388,

Lemere, F, (1936), "The significance of individual
difference in the Berger Hhythm", Brain, 59, 366,

Davis, P.,A, & Davis, H, (1939). "The E.E.G, of psychotiec
patienta®™, Amsr, J, Vsyehiat, 95, 1007,

Gibhs, Gibbs, & Lennox (1938). Amer, J, Psychiat, 95,255,
Jasper, M,, Fitapatrick, & Solomon, (1939). "Analogy and

oprositces in schizophrenia and epilepsy”, Amer,
J. Pasychiat, 95, 835.



(78)

(79)
(80)
(81)

(82)
(83)

(84)

(85)

(86)
(87)

(88)

(89)

(90)

(91)

(92)

- ,:ze -

Davis, P,A, (1940), "tvaluations of the E,¥,G. of
schizophrenie patienta®™, Amer, J. Psychiat,
96, 851,

¥alter, G, (1942), J. ment, Sei, B8, 110,
Gibbs, ¥, (19%1), J, nerv, ment, Dis, 113, 6, 522,

Hil11l, D., Pond, BD.A,, Mitchell, & Falconer, M.,A, (1957).
Je ment, Sei, Jan,, vel, 103,

ni1l, n, (1948}, TFolia Psychiat, (Amst,) Congressnummer 3,

Hi1l, D, (1952), "E.K.G, in episodic psychotic and
paychopathic behaviour, c¢lassification of data®,
E.E,G, & Clin, Neurophysiol, &, 419,

Hi11, D, (1957). in "Schisophrenia, somatic aspects",
Pergamon Press, Londan,

Hoenig, J. & Leiberman, ., (1953), "Photometrazole
sensitivity in catatoniec schizophrenies”,
J. Neur, Neurosurg., Psychiat, 16, 104,

Walter, G, & Dovey, (194%6). Lancet, 1, 5.

Heath, R, (1954), *"Studies in schizophrenia, larvard
finiv, Fress, Cambridge, Mass,

Lil1lly, J.C, (1955), "Review of *studies in schizophrenia'”,
E.Fl.c'. & ﬂlln. NQul"Dthﬂiol. 7. 323.

Rickford, H,G,, Uihledn, A, & Petersen, ¥.C, (1953),
*ileetriecal rhythms recorded from the depth
of the frontal lobe during operations on
psychotic patients", Proe, Staff Meet, Mayo
Clin, 28, 135=-143,

Bickford, R,G,, Dodge, H,¥,, Sem-Jacobsen, C.¥, &
Petersen, M,C, {(1953), "Studies on the electriecal
structure and activation of an epileptie
focus®, rrec, Staff Meet, Mayo Clin, 28, 175-180,

Dodge, H,W., Petersen, M,C,, Sem~Jacobsen, C,¥W,, Sayre, G,P,
& Bieckford, N,G, 21955}. "The pauecity of
demonstrable brain-damage following intra-
cerebral eleciragraphy report of a case",

Proe, Staff Meet, Mayo lin, 30, 215-221,

Mekford, R,¢,, Dodpge, H, ¥,y Vetersen, M, C, & Sem-
Jacobsen, C.¥, {1953). "A new method of
recording rom sub-cortical regions of the
human brain®, E.E.G, Clin, Neurophysiol, 5, 464,



(93)
(o4)

(95)

(96)

(97)

(98)

(99)

(100)

(101)

(102)

- 329 -

see (89)a

Kendrick, J.,¥. & Gibbs, F,A, (1957). "Origin, aspread
of the nsychomotor seizure discharge®,
J, Neurosurg. 1k, 271-283,

Rendriek, J,F, & Gibbs, V,a, (19%8), "Inter-relations
' between the mesial temporal and orbital
frontal areas in man as revealed by strychnine
spiking®, Arch, Neureol, Psychiat, 79, 518«524,

Delgado, J., MR, & Hamlin, H, (1956), "Surface and depth
electrography of the frontal lobes in
conseious patients®, E.E.G, Clin, Neurophysiol,
8, 371-384,

Lesse, H,, Heath, 11,0,, Mickle, W,A,, Monroe, R,R, &
Miller, ¥.H, {(1955). "Rhinencephalic activity
Auring thought", J, nerv, ment, Dis, 122, 433440,

Groethuysen, U,C,, Hobinson, D.,B, & Haylett, C,H, (1957)
"Depth £ ,.¥,.G, recording of a seizure during a
structured Iinterview", Psychosom, Med, %, Vol,19,
353"’3 63 -

Sehwartz, B.E,, Sem-Jacobsen, C,V, & Yetersen, M.,C, (1956),
"Effeets of mesealine, 1LSD=2%, adrenechrome on
depth electrogram in man®, Arch, Neurol, Psyehiat,

(chie,) 75, 579-587,

Monroe, R,R,, Heath, R,C,, Mickle, ¥,A, & Llewellyn (1957).
"Correlations of rhinencephalic electrograms with
behaviour®, £,E,0, Clin, Neurophysiol, 9, 623-643,

Sem-Jacobsen, C,¥W, (1956), "Depth electrographiec studies
of the activity of the human brain and the effect
of some drugs (ineluding mescaline, LSD=25,
chlorpromazine), E,E, G, Clin, Neurophysiol, 8, 717,

Sem=Jacobsen, C.¥%,, Petersen, M,C,, lLazarte, J,A,, Dodge,
He¥W, & Holman, €¢.B, (195%5)., "Intracerebral
electrographic recordings freom psyehotiec patients
during hallucinations and agitation", Amer, J.
Psyvehiat, 112, 278288,

(103a) see (92), Bickford ot al, and (B89),



- 230 o

(109b) Wycis, H,T., Lee, A,J, & Spiegel, E.A, (1949),

(104)

(105)

(106)

(107)

(108)
(109)
(110)
(111)
(112)
(113)

{114)

(115)

"Simultaneous reecords of thalamiec and cortieal
potentials in schizephrenies amd eplleptics”,
Conf, neurol,(Basel), 9, 264-272,

Delgado, J.M,k,, Hamlin, H, & Chapman, ¥,.P, (1952),
"Technique of intrscranial electrode placement
for recordings and stisulation and its possible
tharapoutie value in psyechotie patients”, Conf,
Neurel, (Rasel), 12, 315-319,

Delgado, J.,M,R, & Hamlin, H, (1954), "Intracerebral
recordings of the frontal lobes in psychotie
and non=psychotic patients®, E.0,G, Clin,
Neurophysiol, 6, 703.

Sherwood, 5.k, (1958). "Stercotaxie recordings from the
frontal and tewperasl lobes of psychotics and
epilentics™, E.,F.G, Clin, Neureophysiel, 10, 349,

Driver, M,V. & Serafetinides, F.,A, Yth Internat, Congr,
B.E .G, and Neurophysiology, Home, 1961,
rxeerpta Med, (Amst,) Sept, 1961,

Hili, D, (1953), "Psychiatrie disorders of epilepsy",
Med. Press, 20, 473,

rond, D,A, (1957). "Psychiatrie aspects nf epilepsy®,
J. I"d. H‘d. prﬂf. 3. 10. 1"'1'1“"'51.

Penfield, ¥, & Kristiansen, X, (19%6), "Epileptic seizure
pattern®,

renfield, ¥W,& Jasper, M, (1953)., "Functional anatomy of
the human brain®, Churchill, Londan, 1564,

Weber, ¥W.C, & Jung, R, (1940), "Ueber die epileptische
Aura®, 2, pges Neurol, Peyehiat, 170, 211=265,

Hill, D. & Mitehell, ¥, (1953), "Eplleptic anamnesis",
Folia Psyechiat, Neerl, 56, 718<25,

Karagulla, S, ¢ Rebertsen, ®.F, (195%), "Psvchiecal
phenomena in temporal lebe epilepsy and the
psychoses”, Brit, Med, J, 748,

Dongler, &, (1959«60), *"Statistieal study and clinical

and £.,0.G, correlations of 536 psychotie episodes

oceurring in 516 epileptics between clinical
seizures®., “pilensia, (Amst,), vol,i, 117.



(1i6)

(117)

(118)

(119)

(120)

(121)
(122)

(123)

(124)

(12%)

(126)

(127)

Lerentz de Haas (1958), ud, "lLectures on epilepsy"”,
smsterdam, ﬁlneviar._

Landelt, H, {1953), "Some e¢linical and I,7,(, correlations
in epileptic psychases”, ¥, L., Clin, Neuro-
physiel, 5, 121,

Glaser, G,M, (1964), "The problem of psychosis in
psychomotor temporal lobe epilentics”,
Epllepsia, {(Amst,), 5, 271-278,

and "Inter-ietal psychesis in inter-ictal psychomotor
temporal-lobe epilepsy®™, An E . E.G, psychological
study®, 1. L. G, & Hehav, Ld, Glaser, Basic Dooks,
1963,

Gastaut, H, (1953), "So-called 'psychometor' or 'temporal’
epilepsy”, Epilepsia (Amst,) 3rd series, vol,2,

Slater, E.,, Beard, A,¥W, & Clithero, F. (1963), "The
schizoplrenia-like psychoses of epilepsy”.
Brit, J, Vsychiat, 109, 95-150,

Bartiet, J.P.A, (1957), "Chronic psychoses lollowing
epilepsy”. Amer, J, Psychiat, 114, 338-343,

Discussion (1962), Pree. roy. Soe, Med, vol,55, No.4, 315.

Taylor, D.C, (1965), "Work history and social class",
Dissertation (unpublished), Maudsley,

Bingley, T. (1958)., "Mental symptoms in temporal lobe
epillepsy and temporal gliomas", Acta VPVsychiat,
Secand, Suppl. 120, vol,33.

Serafetinides, ",A, & Dominian, J, (1963), Brit, Med, J.
Fab. 16' hzg.

Rey, #H,, Pond, N,A, & Bvans, ¢, (1949), "Ciinical and
electroencephalographic studies of temporal
lobe functions", frroe, roy, Sec, Med, h2,
Ne,11, 891,

Liddell, D.%, (1953). "Observations on epileptiec
automatisms in a mental hespital population®,
J, ment, Sei, 99, 732-748,

Gibbhs, F.L., Gibba, F,A, & Furster, B, (1948), Areh,
Neurel, Psvchiat, {Chie,), 60, 331,



quao
(128) Gastaut, H, (1950), Rev, Oto-neuro-ophthal, 22, 301,

(129) Zangwill, 0,L, (1960), "Cerebral dominance and its
relation to psyecihelegical function®,
ODliver & Boyd, Pdinburgh,

(130) Meyer, V., & Yates, H,J, (1955)., "Intelleetual changes
following temporal lobectomy for nsychomotor
epilepsy”, J. Neurol, Neurosurg. Psychiat.

18, hhas52,

(131) Meyer, V, (1959). "Cognitive ohangoi following temporal
loh»otomx“. Areh, Neurol., Psyehiat, (Chic,)
701.81. Ve

(132) ¥ilner, N, (1964), "Intellectual functidns of the temporal
lobes", Psychol, Bull, %1, 42«62,

(133) Palconer, M,A, & Serafetinides, £,A,{1963). "A follow=
up study of surgery in temporal lobe epilepsy”,
J. Neurel, Neurosurg. Psyechiat, 26, 154,

{134) Driver, M.V, Fersonal eommunication,

{135) ragni, C.A,, Maspes, P.E,, Maressero, F., Cassinari, V,
& Migliore, A, z19ﬁl}. "Depth electrographic
stareotaxic studies of the temporal lobe in
psychomo tor epilensy™, Vth Internat, Congr,.
of ¥.,B.,G, and Clinical Neurophysiol., Nome, 74,
txeerpta Med, (Amst,).

(136) tishman, W.A.(1966), "Paychiatrie disability after head-
injury, the significance of brain-damage®,
Proe, roy. See. Med, 59, 361,

(137) ottoson, J,0, (1960), "Experimental studies in the mode of
action of E,.C,T," Aeta Psychint, Seand,, Suppl.ld!

(138) Driver, M.V, & Filenberg, M.D, (1960)., "Photoconvulsive
threshold in depressive illness and the effect
of F,C.T.," J, ment, Sedi, 106, 611-617,

(139) Chatrian, G.E, & Petersen, M,C, (1959), E.l,G, Clin,
Nearophysiol, 44, 84iL, :

(150) Tdenari, P, (1963), "Fsychiatrie illness inidentical twins",
Aeta Psyehiat, Seand, Suppl, 171, vol.39%. :

(141) Herlofsen, (1957). Congress report, vol,2, IInd Internat,
rgvehiat, Congr,, Zurich,



(142)

(143)

(154)

(145)

(146)

(147)

(148)

(149)

(150)

(151)

(152)

-255-

Clark, D.H, é Mallett, b,L. (1863}, "Follow-up study of
schizophrenies and depressives in young adults®,
Brit, J., Payehiat, July,

Huber, G. [195?). "Pneunencepnalographische und
payehonsthologische Bilder beil indopenen
Ysychasen”, Monograph, Springer Verlag,

Storey, P.B., (1966), "Lambar air ancephalography in
chroniec schizophrenia, a controlled experiment®,
Brit, J, Psychiat, 112, 135-1kk,

Chapnﬁn,J. (1966), "The sarly symptoms of schizophrenia",
Brit, J. Paychiat, 112, 225-251,

Lewis, A J, (&) (1934), "Helanchelia, eclinieal surveyof
depressive states", J, ment, Sei, 80, 277-378,

(b) (1936}, "Prognesis in the menic-depressive
psyehoses", Lancet, ii, 997.

(e) (1938). "States of depression, their
clinical amnd astiolegical differentiation®,
Brit, Med, J. 1, 875,

Garney, M.¥.P,, ftoth, M, & Garside, %,¥, (1965), "The
diagnosis of depressive syndromes and the
prediction of E,C,T, response®, irit, J,
Payehiat, 111, 659-674,

Forrest, R,D,, Frasar, KR, i, & Priest, n.,G, (1965).
"nvironmental factors in depressive illness™,
Brit, J. Psychiat, 111, 243=-25%3,

Costallo, C.0, 4 Selby, M,M, (1965), "The relationships
between saleop patterns and reactive and
endogenous depressions”, Brit, J, Psychiat,
111, ho7-8501,

Kessel, A, ¢ Holt, N.,F, (1965), "Depression - an analysis
of a follow—up study", HNrit, J, Vsychiat, 111,
1143-1153,

Pollit, J.0, (1965). "Suggestions for a physislogical
classification of depression®, brit, J. Faychiat,
111, 4L89-4os,

Gastaut, !, (195&), "Ttudes electrocliniques &ea episodes
pasychotiques survenant en dehors des ecrises
eliniquer chez les epilentiques”, Rev, Neareol,

95, 587-59h,



(153)
(134)
(155)
(156)

(157)

(158)

(159)

Tower, D.,B, & Flliott, K.A.C., (19%3). J. Appl, Physiol.
5 375.

Rapaport, D, (1945), "Diagnostie psychologieal testing",
This Year Heok, publ, Chiecago,

Hillbom, E, {1960), "After effects of braia-injurioa'.'
Acta Yasvehiat, Scand,., Suppl. 142, 35%5. '

Goddard, G,v, (1964), "Functions of the amygdala™,
Psychol, Bull, 62, 89=-109,

Sawa, M,, VYeki, M, & Havada, T, (lésh). "Preliminary report
on the amygdaloidectomy in psychotic patients®,
Fol, Psychiat, Neurol, Jap, 7, 309,

MeIlwain, W, (1959), in "Biochemistry and the Central Nervous
System"”, Chap, 12, London, Churehill,

Tower, D.B, (1958), "Fvidence for a neurechemical basis
of seizures®, in Temporal lohe epilepsy, Ed,
Naldwin ¢ Hailey, Charlies €, Thomas, Springfield,
X1y,



