BRAIN AND COGNITION 23, 8-27 ( 1993)

Parallels between Neuroleptic Effects and Lethargic
Encephalitis: The Production of Dyskinesias and
Cognitive Disorders
PETER

R.

BREGG I N

Cel/te/' for the SllIdy of P sychiatry and George Ma.wlI UI/il'e n.it)'

A rctrospective examin at ion of lethargic encephalitis find s man y parallels with
neuroleptic effccts. The e ncephalitis , like the neurolepti cs. produced an acute
continuum of cogn itive di so rders from emotional indifference throu gh apathy and
onto a ro usable stupor. It also produced si milar acute dysk inesias, including
akines ia. akathisia , dystonia. oculogyric crise s. and tremors. The ence phaliti s
also cau sed simi lar chronic effects. including dementia and psycho sis, and some·
what different pe rsistent dys kines ias. The c hro ni c motor and cogniti ve disorde rs.
like those associated with the neurole ptics. were often de layed in o nset. An acute.
severe episode of letharg ic encepha litis also find s a parallel in th e neuroleptic
malign ant sy ndrome . These parallels are probably due to a common site of ac ti on
in th e basal gangl ia. They provide a model fo r understand ing man y neuroleptic
effect s and alert us to the probability of persistent cogniti ve defic its. includ ing
dementia. from neuroleptic treatment. © 1993 Academ ic Pre~~. loc o

Increasing concern is being shown about acute and persistent cognitive

deficits associated with neuroleptic therapy. Thus far the literature has
lacked a comprehensive model or framework for explain ing the source ,
nature , a nd course of these deficits . Parallels betwee n the effect s of lethargic encephaliti s and neu roleptic treatment offer a potential model
based on a common site of impact in the basal ganglia a nd associated
structures, resulting in both mo tor and cognitive d isorders . These close
parallel s draw our attention to the probability of pe rsistent cognitive dysfu nction fo llowing chronic neuroleptic treatment.
LETHARGIC ENCEPHALITI S

Lethargic encephalitis (LE, e ncephalitis lethargica, von Economo's
di sease, and epidemic encephalitis) was identified by von Economo in
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the winter of 19 16- 19 17 in Vie nna. The pandemic was most severe 111
Eu rope and North Ameri ca, with cases reported thro ugho ut th e wo rld .
Over a decade , the disease affli cted more than a mill ion people and
caused hund reds of thousands of fatalities (Ravenholt and Foege , 1982).
The last epidemic was reported in 1926 (Matheson Commi ss ion, 1939)
and the di sease la rgely disappeared by 1930. The infectio us natu re of LE
was demonstrated wit h it s tra nsmi ssion to monkeys, but the presumed
vira l agen t was never isolated or ident ified .

Manifestat io ns of th e di sease va ri ed grea tl y fro m case to case and epi-

de mic to e pidemic; but the syndrome freque ntly included leth argy o r
a rousable stupor , vari ous cognitive and be havioral ab norm alities, and

dyskines ias, amo ng the m hyperacti vi ty, tre mor, cho rea and at hetos is,
dys tonia , and Parkinsoni sm (Abra hamson , 1935; Brill , 1959; vo n Economa , 193 1; Ward , 1986). Neurological symp to ms d ue to involvement of
the basal ganglia' we re fa r more commo n than those associated with the
cerebral cortex.

T he di sease could result in complete recovery or, in approx imately
25% of the cases, death (Jubelt & Mille r, 1989). Ofte n it became c hron ic
without any period of recovery. At other times , the pat ie nt seemed to
recover; but mon th s or years later developed postencephali tic d isorders
affl icting both the me ntal faculties and motor control, most freque ntl y
Parkin sonism. O n occasion, postencephalitic states seemed to develop in
the absence of a recogni zed acute phase (von Economo , 193 1, p. 11 2) .
Good reasons ex ist to compare lethargic encephalitis effects with those
of ne urole ptic d rugs . T he e nce phalitis ca used a much broader spectrum
of acute and chronic symptoms than those associated with neuroleptics;

not all man ifestat ions of the infectious disease will be fo und in neu roleptic -treated patients . However, nearly all the cogn iti ve and mol or disorders commonly associated with neurolep tic treatmen t were also commOllly associated with lethargic encephalitis.
Some empirical research was carried out on cogni tive fu nction in post-

encephalitic cases (e .g., Worster-Drought and Hardcastle, 1924- 1925);
however, it was not sufficiently ex tensive fo r comparati ve purposes.

Evaluation of cogni tive dysfu nction from LE will draw on c1 inicial observa tions and perspectives.

In the earl y years of the e pidem ic, some clini cia ns mistaken ly diagI The term basal gangl ia includes several large gray masses of neurons embedded in the
lowe r part s of each cerebral he misphere. includ ing the striatum. The striatum is made up
of the caudate and the lenticu lar nuclei, the latter being divided into the putamen and the
globu s pallidum. Whe n the term basal ganglia is used in this review , it wi ll also include the
substantia nigra which sends afferent dopaminergic fibers to the striatum via the nigrostriata l
pathway. Damage to the dopamincrgic neurons of the substant ia nigra affects the striatum.
The basal ganglia are interconnected with the retic ular activating system , the limbic system,
and the frontal cortex (Alheid, H ei mer & Switzer. 1990).
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nosed L E as deme ntia praecox or schizophre nia, and eve n referred to it
as " epide mic schizophrenia" (Wyatt, Kirch, & De Li si, 1989, p. 720).
von Economo (193 1, p. 133) observed that confusions be twee n encephalitis and schi zop hrenia occurred " in the days preceding our knowledge of
e ncephaliti s le tha rgica ." These confus ions affected the co ncept of schizophre nia in the earl y 20th Century. Sarbin (1990) observes that many of
Kraepelin 's and Bleld er's patients diagnosed with dementia praecox and
schizophreni a we re in realit y displaying postencephalitic ne urological
symptoms .
Discussing the diffe rential d iagnosis, Brill (1 959, p. 11 68) observes,
" the emotional reaction is shallow and often dull and apa thetic" in encephalitic patients , " but it does not resemble schi zophrenia . .. " Ward
(1986 , p. 21 9) confirms that "a picture closely resembling schi zo phrenia
was unu sual," a nd add s, "Compari sons betwee n the phe nomenology of
encephalitis letha rgica a nd schizophre nia suggested that basal ganglia pathology might be the basis of schizo phre nia, but such gene rali zatio ns tend
to be far-fetched" (p. 22 1). Indeed , "Encephalitis is clearl y recognizabl e
in necropsy material whereas schizophrenia is not" (Boardma n, 1990, p.
185)2
In thi s paper, it is s uggested that the more accurate compari son is
between LE and ne uroleptic treatme nt , both of which damage the basal
ganglia and pro duce similar acute and chro nic clinical syndro mes.

EARLY COMPARISONS BETWEEN THE NEUROLEPTIC
AND THE ENCEPHALITI C EFFECTS

Psychiatri sts and neurologists working in the 1950s often had firsthand
experience with pat ients from the earlie r LE epidemic a nd were able to
2 The findin g of ext rapyramidal motor disorders in pre neuroiepli c cli nica l descriptions of
schizophrenia has led some researchers to conc lude that at least some motor disorders are
the product of schizophrenia rathe r than the neuroleptics (Waddi ngton & Crow. 1988).

As al ready noted , these prcne ufo lc plic e ra cases were probably misident ified examples of
le thargic encephalitis or ot her coinc ide nt diseases of the basal ganglia or associated structures (also see. for exa mple, Appel, Myers. & Morris . 1958. p. 549). The cases were almost
always state me ntal hospital pat ients who we re exposed to a wide variety of potentiall y
brain-damaging conti ngencies. inc ludin g epidemic diseases, malnutrition. trauma. or tox ic
the rapies. As noted in th e lex t, there is no know n co nnec tion betwee n schizoph reni a and
basal ganglia disease. Whe n damage to th e basa l ganglia and surrou nding st ructu res is
ident ified on autopsy , a diagnosis other than schizophrenia is made. The sa me co nfusion
origi nall y occ urred between schizophre nia and ge neral paresis before the Wassermann test
(Be llak. 1948. p. 88). The question of whet her or not tardive dyskinesia is almos t always
the result of ne urole ptic treatme nt, rather than a mental disorder, is largely answered by a
rece nt controlled s tudy involv ing the e lde rl y. Older people are considered most suscept ible
to spontaneous dyskinesias ; but during a 24-mont h period, more tllnn 40% of a neuroleptic-treated group (65 years or ol der) developed tardive dys kinesia. while none of the
con trols did so (Yassa. Nastase. Cami lle . & Belzile. 1988) .
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compare its effects to those of the ne uroleptics. Delay a nd Deniker, who
pioneered the psychia tric use of ne uroleptics in France in the 1950s,
recogni zed certa in similarities betwee n LE and the new d ru gs (Delay,
Deniker, & Thuillier, 1957) .
It is certain th at the observat ion of "ce reb ral accidents" due to proc hlorperazi ne
brings back to life an entire pathology observed as sequelae of let ha rgic encepha litis. especially in the preparkinsonian excito-mOlor ph ase, where ab normal movements a nd mental sta les d o minat ed. (p . 509).

In a retrospecti ve published in 1970, Deniker explained:
It was fo und that neu roleptics could experimcmally reproduce almost a ll the sympto ms of let hargic ence ph al iti s . In fact , it would be poss ible to cause true encephaliti s epidemi cs with the new drugs ... Furth ermore . it might have been fcared that
these drugs, w hose act ions co mpares wi th th at of encephaliti s and pa rkin soni sm .
might eventually indu ce irreversi ble seco ndary ne urological syndromes . (1970. pp.
160. 163).

Other clinicians a nd researche rs became awa re of pa rallels between
the effects of the vira l disease and the medication (Paulson, 1959). In a
1957 symposium, Haase ( 1959 , p. 199) drew comparisons between LE
and neuroleptic effects. Haase also compared th e neuro leptic effect to
th e " analogous synd romes of encephaliti s lethargica" a nd postulated a
common lesio n in the striatum of the basal ganglia (cited in Kline, 1959,
p. 472) . Brill (1959) also recogni zed similarities be tween L E and the neuro leptics, " which, in full doses, can reproduce man y of the most outstanding fea tures of the chronic encephalitic syndrome" (p. 11 66), including Parkinsonian rigidit y , masked facies , tremor , restlessness, oculogyric
c ri ses, dys tonias, and " the rousable stupo r of acute e ncepha liti s" (p.
1167). Hunter, Earl , and Thornicroft (1964) al so recogni zed similarities
and suggested tha t neuroleptic-treated patients suffer from a "chemically
induced " encepha liti s .
SIX PARALLEL EFFECTS

At least six paralle ls betwee n both the acute and the persiste nt effects
of neuroleptics and LE can be drawn: (I ) acute extrapyra midal reactions
or dys kinesias, includi ng Parkinso nism, a kathi sia, dystonia, c horea, athetosis, and tremors; (2) acute cognitive dy sfunctions such as a pa thy, di sinterest , and reduced a rousal; (3) chronic (irreversible) motor disorders,
including tardive dyskinesia, tardi ve akathi sia , and ta rdi ve dystonia; (4)
chronic (irreversible) cogniti ve dysfun ctions, including deme ntia, a nosognosia, and deacti vation' ; (5) the close resembla nce betwee n neuroleptic

1 The te rm deact ivation wi ll be lIsed to designate a co ntinuum of phenomena various ly
described as di sinte resl. ind ifference, d imin ished concern , blunting. lack o f spontaneity .
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malignant synd rome (NMS) and a n acute episode of LE ; (6) the common
site of action in the basal ganglia.
ACUTE EXTRAPYRAMIDAL REACTIONS

Several extrapy ra midal symptoms manifested themselves in the acute
phase of LE. These so closely paralleled the various motor disorders
routinely prod uced by ne uroleptic medications that they can be discussed
together.
LE patien ts frequently suffered from compulsive hyperactivity, a n "i rritative hyperkinetic fo rm " of the d isease (Haase, 1959). vo n Economo
(193 1) considered the " hyperkinetic form " the second most frequ ent
acu te manifestation of the disease. This hyperactivity was typicall y associated with a subjective feeling of ext reme tension or anxiety, what von
Economo described as "gene ral me ntal unrest and ceaseless motor activity " (p. 36). An identical hype rkinesis, called akathisia, is ve ry common
in drug-treated patients . In a sample of 110 patients, Van Putten (1975)
found a rate of 45% "some time during the course of their treatment"
(p. 45). Van Putten, May, a nd Marder (1974) found that akathi sia developed in 75% of patients after I wee k of receivi ng a dail y 10-mg dose of
haloperidol.
During the onset of the disease, LE patients commonly developed a
Parkinsonian syndrome, including psychomo tor retardat ion, akinesia,
masked facies, tremor, and a characteristic shuffling gait. von Economo

(193 1) considered this " amyostatic- ak inetic" form the third most frequent acute ma nifestation of the di sease. In chronic postencephalitic
states, the Parkin sonian syndrome was by far the most common. A very
similar Parkin sonian syndrome is also common during acute and pro-

lo nged neuroleptic the rapy and can probably be induced in a ny patient
with sufficientl y high doses. Some phases of the viral epidemic were
more ma rked by aki nes ia and others by hype rkinesia, with a considerable
crossover (von Economo , 1931). Simi larl y, according to Van Putten
( 1975), "59% of [ne uroleptic-treated] patients with akathisia concomitantly experienced akine sia, parkin sonian tremor, or dys tonia " (p. 45 ).

Frequently, acute e nce phal iti c patients developed dystonias: painful ,
tonic spasms of the voluntary mu scles. Oculogyric crises-spasmodic
eye deviation s las ting for minutes or ho urs-were among the most common dysto nias (von Economo, 1931). Dystonias are more ra re during
ne uroleptic treatme nt and usuall y occur withi n the first days or weeks .
However, when drug-induced dystonias do develop , they are often oculogy ric. Delay e t al. (1957) re ported di sabling " hypertonic" dystonias, inred uced emotional reactivity, reduced motivation or will, apathy , and. in the extreme. a
rousable stupor.
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eluding eye deviations, in respon se to prochlorperazine, a neuroleptic

that is especially prone to produce the m. T hey compared these reactions
to similar reactions reported by Marinesco, Radovici , and Draganesco
( 1925) in association with LE. Paulson (1959) att ributed the occurrence
of oculogyric crises in both encephalitis and drug treatme nt to dysfunction of the basal ganglia.
In summary, the two most commo n dys kinesias associated with routine
neuroleptic therapy-Parkinsonism and akathi sia- were al so among the
most freque ntl y associated wit h the earl y or acute stages of LE. Dystonias, including oculogyric cri ses, while more common in LE, are also

occasionall y fo und in neuroleptic treatment.
A CONTINUUM OF ACUTE COGNITIVE DYSFUNCTIONS
A continuum of deacti va tion was reported as a consistent and promi-

nent feature of LE , ranging from disinte rest through a rou sable stupor,
and was the subject of con siderable di scussion . The same continuum was

cited as the primary effect of neuroleptic treat ment by pioneers in the
field, but in rece nt years has received in suffici ent attention .
von Economo (1931) noted that when roused from the stupor, man y
LE patients were docile a nd obeyed command s, without di splaying gross
cogniti ve dysfunction (p. 27).
If aro used. they wake up quickly and co mplet ely , are oriented and full y conscious,
and can reply se nsibly to questioning; they arc fully aware of the si tuation , carry
out all requests promptl y, get lip if asked to do so and walk aboul . but, left 10
themselves, soon drop back Lo sleep. (p . 27).

In his section discussing " Psychological Di sorde rs," vo n Economo
spoke of two basic dysfunctions generally found in LE : "disturbances of
will ," characteri zed by a " dynamic lack of impul se," and "Changes of
' humor' ," wit h "i ndiffere nce" and " lac k of emotion " (p. 162). Abrahamson's t920 descriptions of the effect s of viral encephaliti s, reprinted
in his posthumous book, Lethargic Ell cephalitis (1939) , also cover the
continuum from disinterest through rou sable stupor.
I rritabilit y both to internal and external stimu li dimin ishes. and the vital lone of
the affl icted host lesse ns. .. . He may di splay neit her conscious nor unconsciou s
initiative . .. . Yet from the dept h of thi s see ming slumber. he may respond immedi ately when ques tioned and his short but co herent answers show no loss either of
memory or of orientation . ... T here is a co mplete lack of emotional ex pression.
The face. waxen and corpselikc. remains an impassive and in sc rutabl e mas k.
I n ot her words. se nsory stimuli stream in lo the brai n and the brain ignores
them. .. lAnd] vol ition is practica ll y suspended. (pp. 32- 44)

Abrahamson and von Economo both believed th at the cognitive dysfunction were part of a unitary syndrome that included motor inhibition
or slowing. I n effect , patient s lost the will to move. I n connecting the
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loss of will and diminished movement, von Economo referred to "akinesia" (p. 159), a term now used in psychiatry to describe thc similar neuroleptic effect that includes both motor slowing and apathy (Van Putten,
May, & Wilkins , 1980). For his part, Abrahamson used the term "psychomotor inertia" (p. 40), nearly identical to the phrase commonly used in
contemporary psychiatric rating scales, i.e. , the BPRS' "psychomotor
retardation. "
More recently, Ward (1986) confirmed the characteristic continuum of
cognitive disorder in association with LE, including "subjective feelings
of marked lassitude" and a general "lack of initiative" (p. 217). Ward
also notes the lack of clinically apparent cognitive deficits.
A very similar continuum of cognitive dysfunction was reported in the
earliest clinical descriptions of the neuroleptic effect. In 1952 Delay and
Deniker described for the first time the effect of chlorpromazine when
given in relatively small doses. The effect varied from indifference to the
rousable stupor. Later, Deniker (1970) more fully appreciated the central
role of drug-induced indifference.
But the impact of the most significant finding was not immediately recognized. It
was the characteristic psychomotor indifference that chlorpromazine caused in
treated subjects. Later , it was classified as akinesia. (p. 158).

Other investigators quickly pinpointed indifference as the main clinical
effect of the drug. The first description of th is effect in the North American literature was by Lehmann and Hanrahan (1954) who focused on
"emotional indifference ." T hey observe, "Patients receiving the drug
become lethargic" (p. 230). The first British report, by Anton-Stephens
( 1954), states:
Psychic indifference. This is perhaps the characteristic psychiatric response to
chlorpromazine. Pa tient s re sponding well to the drug have developed an att itude
of indifference both to their surrou ndings and their symptom s best summarized by
the current phrase "co uldn 't care le ss. " (p. 550)

Textbooks from the beginning of the neuroleptic era also focused on
the production of indifference or disinterest as the primary drug effect.
For example, in Modern Clinical Psychiatry, Noyes and Kolb (1958) commented: "If the patient responds well to the drug, he develops an attitude
of indifference both to his surroundings and to his symptoms" (p. 654).
From Germany, Flugel identified what he called ' 'the akinetic-a volitional
syndrome" as key to the neuroleptic effect (Kline, 1959, p. 466).
Jarvie (1970) summarized that neuroleptics produce indifference and
"taming" in every species of animal studied. Lehmann (1975) suggested
that neuroleptic treatments result primarily "in reduced reactivity to external and internal stimuli and in decreased spo ntaneous activity" and in
"blunting of emotional arousal" (p. 28). Without elaborating on it , he
used the phrase "deactivation of the eNS" (p. 32) to describe the overall
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effec!. E merich and Sanberg (1991) noted that ne uroleptics produce many
types of d ysp horia, including "cognitive blunting" and a "paralysis of
volition" (p . 201). A number of a uthors have observed the apa th y so
frequentl y associated with long-term neuroleptic treatment (Van Putten
& May , 1978; Van PUllen et aI. , 1980). There are many discu ssio ns of
psychomotor slowing , often without specifically addressing the deacti vation componen!. Baldessarini (1985) states that "Nearly all of the neuroleptic agents used in psychiatry can diminish spontaneous motor activity

in every species of animal studied. including man " (p . 394). More specificall y, he notes that "Exploratory behavior is diminished , and responses to a va riet y of stimuli a re fewer, slower, a nd smaller. ." (p.
394). Consistent with this, Breggin (l983a , pp. 56-59, 1991) has taken the
viewpoint that neurolep tic-induced disinterest and let hargy are non spe-

cific for any particul ar diagnostic group of patients. Like many earlier
clinicians and researchers, he believes that deact ivation is largely respon-

sible for the clinical effect of the ne urole ptics.
CHRONIC MOVEMENT DISORDERS

Victim s of LE frequently developed irreversibl e postencephalitic motor complication s, of which Parkinsonism was the most common. Sometimes the Parkinsonism persisted con tinuou sly from the acute into the
chronic stage, and sometimes it appeared years later after seem ing recovery from an aCllte attack.

As early as 1959, Paulson observed:
When used in therapeutic doses. phenothiazi nes may never permanentl y injure the
central nervous system. Their innocence . however, may be difficu lt to prove to a
patient who develops id io pathic Parkinsonism years after having had identical
symptoms as a side-effect of tranquili zat ion. (p. 801)

T here are few report s in the literature about irreversible Parkinsonism

associated with neuroleptic therapy; but little attempt has been made
to evaluate the po ssibil it y.4 Cases of persistent Parkinsonism have been

reported fo llowing neuroleptic malignant syndrome (see ahead).
As another chronic res idual of the vi ral disease, von Economo (1931 ,
p. 107) noted " irritati ve phenomena ," including "cases of hem ichorea
and also of general chorea, others reminiscent of athetosis, cases of torticolli s, torsion-spasms, and tics." Similarly , in their discussio n of chronic
effects of LE, Noyes and Kolb (1958) also noted:
Tremors, tic s, myolonias, and athetoid and choreiform mov ements are freq uently
observed. In addition to these dyskine sias and hyperkinesias. there may be parox-

~ Most long-term neurolept ic patien ts are undergoing drug tre at ment while being evaluated for pe rsistent dyskinesias. and it is assl/med, perhaps wrongly. that the frequent findings of akinesia and Parkinsoni sm is merely the result of the on-go ing treatment.
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ysmal sy mptoms such as disturbances in rate and rh ythm of respiration. also gasping and yawn ing . (p. 17 1),

A few years ago, these desc ription s of pe rsistent neuroleptic seque lae
by von Economo and by Noyes and Kolb wo uld have varied some what
from our unders ta nding of ne uro leptic-induced seque lae. More recentl y
attention has been give n to irreversible hyperac ti vity (tardi ve akathi sia)
and irreversible to rsion spasms (tardive d ysto nias) caused by neuroleptics (e.g., Gualtie ri & Sovner, 1989; Burke, Fahn, Jan kov ic, Marsden ,
La ng . Gollomp, & [Iso n , 1982), a nd the two syndromes a re now finding the ir way into ne urology textbooks (Fahn. 1989). Thu s neurolepticinduced tardive dysk inesia, tardi ve akalhi sia, and tardive dystonia are

para lle led in the chronic disorders produced by encepha li tis lethargica.
Tardi ve dys kin es ia is a frequent seq uela of neuroleptic therapy . The
American Psychiat ric Association's (1980) task force on tardive dyskinesia conc luded that more than minimal signs of the di sease are found in

at least 40% of olde r pat ients on long-term neuroleptic treatment. More
recent studies are disclosing higher rates than earlier studies , a nd Schatzberg and Cole (1986, p. 99) remark that 50-60% of ch ro nicall y insti tutional ized pat ie nts di splay dysk inesias. Stud ies by Gualtie ri (G ualtieri &
Sovne r, 1989) have found rates of 13- 14% for tardive a kathisia in institutio nal ized developme nta ll y d isabled persons wit h a history of neuroleptic
treatment.

In s ummary, both LE and ne uroleptic treatment result in high rates of
chronic dyski nes ias, with Parkin sonism morc common as th e aftermath

of the vira l disease, while tardive dyski nesia and ta rdi ve akathi sia are
more frequent following neurolepti c treatment.
CHRONIC COGNITIVE DYSFUNCTIONS
Several chronic cogniti ve di sorders re sulted from LE and are now
found in association w ith long-term neu roleptic treatm ent.

Dementia alld Persistent Cognitive i mpairment
Dementi a was among the most common chronic manifestation s of the

LE. Many of the Parkinsonian patients may have suffered from va rying
degrees of cognit ive dysfunction and dementia . Harvey ( 1986) reports
that Parkinsonism is associated with dementia in 20-80% of cases , depending upon the criteria. Accord ing to Yahr (1989), some aut horities
consider dementia "an intrinsic characteristic of the disease , increasing

in severity as it progresses" (p. 662). Ya hr himself concl udes that " it
does appear that a number of cognitive, perceptual. and memory deficits

are present" in Parki nson's di sease (p. 662).
The intellectual deficits in Parkinsonism patients have been some what
hard to measure, because the dementia is dominated by pathology in th e
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basal ganglia rather than the cerebral cortex. This results in so-called
subcortical dementia (Huber and Paul son, 1985) with fewer overt intellectual deficit s. Like postencephalitic patient s, those wi th subcortical dementia display more apa th y and depression than euphoria, and social
judgment is charac teristically spared.
As a result of the more minimal intell ectual deterioration , observers
like von Economo and Ab rahamson may have been less likely to describe
the patie nts as obviously demented. Furthermore, it is plausible that the
finding of poste ncephalitic dementia was considered too co mmo nplace
to merit much attention compared to the more dramatic psychomotor
retardati on and deacti vation syndrome . Nonetheless, von Economo did
describe case s of morc typical dementia with " confusion," " delirium ,"
and "para-amentia. " He also compared the patients ' mental condition to

that of neurosyphilis, toxic states , and other di sorders commonl y associated with generalized intellectual d ysfunction. Abrahamson ( 1935) reported that the typical a kinetic syndrome sometimes deterio rated into
frank dementia: " Thi s state may pass away leaving confusion, faulty
orientation and memory loss of the Korsakoff type " (p .35).
According to vo n Economo , an irreversible hypo manic syndrome resembling " moral insanit y" wa s frequently seen, especiall y in younger
patient s. U sually it was moderate in degree : the patients became " more

talkati ve, importunate, impe rtinent , for wa rd, and di srespectful; th ey lac k
inhibit ion; they often become troubl esome a nd ant isocial and di splay a
tende ncy to out breaks of emotio n" (193 1, p. 128). The cases could develop progressive ly from the ac ute phase of e ncephaliti s or appear at a
later date. T he clinical picture , in retrospect. see ms like mild to moderate
dementia with euphoria.
Do the neurolepti cs cause parallel permanent changes in cognitive

funct ion" Evidence for ne urol eptic-induced cerebral cortical at rophy,
persistent cogn iti ve dysfunction , and dementia has recen tl y been di sc ussed by a number of a utho rs (e.g. , Breggin , 1983a, 1990, 1991; Jones,
1985; Myslobod sky , 1986; a nd Gua ltieri & Barnhill, 1988). [n concluding
that neuroleptic treatment frequently causes at roph y and dementia, Breggin (1990) reviewed brain scan studies, clinical evaluations , psychological
testing, animal and human postmortem findings, and parallel models from
othe r d iseases of the brain, such as Parkinsonism and Huntington 's chorea. Rate s of cerebral atrophy in neuroleptic-treated patients range from

10 to 40% , a nd tend to correlate with life-time drug exposure.
Wil son , Garbutt , Lan ie r, Moylan, Nelson, and Prange (1983) for example, fo und mental abnormalities consistent with an organic brain syndrome in tardive dyskinesia patient s. T he severit y of cogniti ve disability
correlated with the severit y of tardi ve dyskinesia symptoms. Some stud-

ies have correlated persistent cognitive d ysfunction with tardive dyskinesia and with life- time intake of ne urolepti cs (DeWo lfe , Ryan , & Wolf.
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1988). Famu yiwa, Eccleston , Donald son, and Garside (1979) , a nd ma ny
others , have found cerebral at rophy as measured on a compute ri zed tomograph y (eT) scan among neuroleptic-Ireated patients . Ofte n the atrophy is associated with cogniti ve dysfunction . Gualtieri a nd Barn hill (1988)
concluded:
In virtually every clini cal survey th at ha s addressed the question, it is found that
TD patient s . com pared to non -TD patients, have more in the way of dementia.
(p. 149)

I have evaluated seve ral cases of long-term neuroleptic pati ent s with

hypoma nic sy ndromes simila r to those described by vo n Economomildl y euphoric individuals who display superficial jovialit y, poor judgment, ramb ling talkativene ss, and sometimes an inappropriate tendency

to move too close to the examiner. Wil son, Garbutt, Lanier, Mo yla n,
Nelson, a nd Pra nge ( 1983) have desc ribed a similar neuroleptic-induced
synd rome that the y call dysmentia , consisting of " unstable mood , loud
speech, and [ina ppropria tely close] approac h to the exami ner. " It is probably a varia nt of hypo manic de mentia . E uphoria , as well as apat hy, can
resul t from frontal lobe damage a nd dysfunction (B rad ley , Daroff, Fenic hel , & Marsden, 199 1, p. 84; see below).
In summary. th ere is evidence that varying degrees of demen tia re-

sulted from LE and tha t persistent cogniti ve dysfunction and dementia
also result from long-term ne uroleptic treatment. Usuall y, the dementia
assoc ia ted wi th the neuroleptics is of the subcortical variety with a path y
a nd relatively little disturbance of higher cortical function. [n addition , a
hypomanic dementia was also identified as a consequence of LE a nd can
also be fo und after prolonged neuroleptic treatment.
Anosogl1osia

Anosognosia-denial of dysfunction after physical damage to the
highe r centers of the brain-is frequentl y fo und in tardive dyski nesia.
One-half or more of ta rdive dyskinesia patients deny the existence o r
severity of their involuntary movements (Breggin, 1983a , pp . 11 5-11 7;
De Veaugh-Geiss, 1979; Myslobodsky, 1986). Some ta rdi ve dysk ines ia
victim s will be able to identify symptoms of the di sease in other patients
but not in themselves (Smith , Kuchorski , Oswald , & Waterman, 1979).
Anosognosia is said to be usuall y associated with damage to the parietal,
nondominant hemisphere. However , patients wit h generalized brain di sease, such as neurosyphili s and chronic alcoholism or Korsakoff's sy n-

drome, will often deny their impairments and confabulate. My experie nce
coincides with that of Fisher (1989) who states that anosognosia " may
qualify as one of the ge ne ral rules of cere bral dysfunctio n" (p. 128).
The presence of a nosognosia in ta rdi ve d yskinesia patie nts tend s to
confi rm the existence of generalized cerebral dysfu nction. It ca n be diffi-
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cult. however, to distingui sh ano sognos ia from the indifference or disin-

terest produced by ne uroleptic trea tment.
In the lit erature on LE, no refere nces to a nosognosia ha ve been located. T he specific symptom was probabl y obscurcd by the generalized
apathy displayed by so many of the patients .
Deactivation and th e Frontal Lobe Syndrome

von Economo ( 193 1) a nd other observers noted that many LE pa tients
lapsed into chronic apathy or indifference , often in association wit h Parkin sonian psychomotor retardation. Thi s chronic deac tivation is al so

common amo ng tardi ve dys kinesia patient s . Myslobodsky (1986) points
out that man y observers have wondered why so man y tardive dysk inesia
patie nts "develop signs of emotional indifference" and that no sati sfactory explanation has been forthcoming. As already noted , Van Putten
and May (1978) and Van Putten et al. (1980) have described the apat hy
that is characteristic of many long-term neuroleptic patient s. T hese outcomes are probabl y be st understood as a sometimes irreversible deacti va-

tion, compounded wit h anosognosia.
Deactivation can result from dysfunction in either the frontal lobes and
li mbic system (as an aspect offronta l lobe syndrome) or the basal ganglia
(as a n aspect of subcortical dementia). Adams a nd Victor (1989) divide
the ma nifestatio ns of fronta l lobe sy ndrome into ( I) cogn iti ve and intellectual c hanges, suc h as loss of abstract reasoning and planning, (2) personalit y deterioration, and (3) " impairment or lack of initiative and spo nta neit y" (p. 333) or deactivation , which they call the most common effect of
frontal lobe disease. StuSS and Benson (1986, 1987) ascribe two basic
fun ctions to the a nterior portion of the frontal lobes : "sequence, set, and
integra tion," and "drive, motivation , a nd will " (1986 , p. 24 1). The " most
com mon alte rat ion is apat hy" (p. 242). The acti vation function appears
to depend upon medial fro ntal structures .
Much of what we know a bout the frontal lobe syndrome comes from
studying the effects of psychosurgery, whose primary clinical effect is
the prod uction of deactivation or what Ka li nowsky (1973 , p. 20) called
"diminished concern. " A nosognosia is also common in po stp sychosur-

gery patients who freque ntly den y they have been operated on , despite
the ev idence of surgical scars or burr holes (Breggin , 198 1). My clinical
experie nce indicates that most elements of the front al lobe syndrome,
including deactivation , are also produced by stereot actic procedures,

such as cingulotomy , amygdalotom y, and thala motom y, that impair the
limbic sys tem ,
A s already descri bed. pioneers in th e use of neuroleptics almos t uni-

form ly cited deactivation as the main clinical effect of neuroleptics (see
above). Because of thi s. clinician s often referred to the neuroleptics as a
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chemica l lobotomy (Haase, 1959, p. 206). Bleuler ( 1979) observed that
long-term neuroleptic use " also often dampens the vitalit y and the initiative of the person" (p. 301). He concluded , " So we see that long-te rm
maintenance with ne uroleptics is fraught with some of the same di sadvantages that are ascribed to lobotomies" (p. 301).
Alt hough there is little direct evidence , it is probabl y as Bleuler suggests. that long-term exposure to neufoleptics can prod uce an irreversible

frontal lobe syndro me with deactivation. The syndrome wou ld seem an
inevitable consequence of the permanent dysfunctio n of dopaminergic

neurons that frequently results from neuroleptic treatment (see below).
Some of these neurons (from the ve ntral tegmentum) project to the limbic
system a nd frontal lobes. Others (from the substantia nigra) project to
the striatum where they also interconnect with the limbic system as well
as with the ret icular activating system (A lheid, Heimer, & Switzer, 1990).
Psychosis

Somewhat infrequently , postencephalitic patients developed schizophrenic-like psychoses , including confusion , hallucinations , and delusions (B rill , 1959). As di scussed earlie r, the syndrome was relatively easy
to distigui sh from schizophre nia.
Neuroleptic-treated patients have been re ported to de velop tardive
psyc hoses (Jo nes, 1985; Chouinard , Jones, & An nable, 1978). I ha ve
not ed these reactions on occasion when a patient quickly decompensates

during the process of withdrawing from neurole ptics . These psychoses
can somet imes be distinguished from the patient s' premedication psyc hotic di so rde r which tends to return. if at all, seve ral months after drug
wit hdrawal. At present. tardive dementia is probably a more clearly discernable syndrome than tardive psychosis.
ACUTE ENCEPHALITIS AND TH E NEUROLEPTIC
MALIGNANT SYNDROME

Atte nt ion has been increasingly focu sed on an especially severe reaction , NMS. whic h occ urs in a small percentage of neuroleptic-treated
patients. A review of 24 episodes of NMS in 20 patients by Rosebush
and Stewart ( 1989) found that most case s fit the following clu ster of symptoms: delirium , a high fever with diaphoresis, unstable card iovascular
signs, an elevated respiratory rate, and an arra y of dys kinesias , including
tremors, rigidity, dystonia, and chorea.
Patients spoke little during the ac ute illness and la ter reported that the y
had found themse lves unable to express their anxiet y and fee lings of
doom. Almo st all patients we re agitated shortly before developing NMS,
suggesting to the a uthors that they were undergoing akathisia. The white
blood cell count was elevated in all cases, dehydration wa s common, and
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lab tests showed a broad spectrum of enzy matic abnormali ties. While
this se ries had no deaths , the authors note that 20-30% of un treated cases
reportedly die. This mortality rate corresponds with that of LE.
T he re seems to be nothing abo ut acute NMS to dist inguish it from an
ac ute, severe episode of LE, except for th e fact of antecedent neuroleptic
therapy. Although Rosebush and Stewart provide in sufficient data to
draw exact parallels, their NMS patients also suffered similar chronic
impairments to those reported in LE patients . Of the 20 patients, 14
cont inued to have "extrapyramidal symptoms or mild abnormalities of
vi tal signs and muscle enzymes at the time of discharge" (p. 72 1); but
we a re not told how many of the 14 specificall y had persistent extrapyramidal signs. In a striking parallel with LE, three patie nts displayed
persistent Park in sonian sy mptoms until they were lo st to follow up. One
pati ent , who had mild cognitive impairment prior to NMS, devel oped a
persistent worse ning of her dementia.

Recogn ition of the similarities between ac ute LE, severe LE, and NMS
can help us in evaluating cases of N MS, sharpeni ng awareness of possible
persistent sequelae . The parallel s may someday help elucidate the mechanisms of both.
LE AND NEUROLEPTIC IMPACT ON THE BASA L GANGLIA

Wh ile LE affl icted all regions of the brain, includ ing the frontal cortex,
there was cons istent agreement th at the most marked pat hology was located in the basal ganglia and especially the substantia nigra (von Economo , 193 1: Bri ll , 1959; Ward, 1986). According to Brill (1959), "The
involvemen t of the substan tia nigra is outstand ing and may be seen by

inspection, even in gross freshly c ut specimens" (p. 1165).
T here is also general agree ment that the basal ganglia are most directly
affected by the neuroleptics. As Thacker, Ferra ro, Hare & Tammi nga
(1988) summarize, " basic research suggests that ... all mammalian brains
treated chronicall y wit h neuroleptic drugs deve lop DA [dopamine] receptor supersensitivity in the striatum " (p. 199) (also see Rupn iak, Jenner,
& Marsden, 1983) . These striatal changes are due , at least in part , to the
suppression or inact ivation of dopaminergic neurons originati ng in the

substantia nigra (Whi te and Wang, 1983).
Wh ile there is a consensus that the neuroieptics impai r Ilcurotransmis-

sion in the basal ganglia , the nature a nd ex istence of rela ted neuropathological lesions re main less certain . Cadet and Loh r ( 1989) review a va riety
of physiological changes in neuroleptic· treated animals, as well as postmortem anatom ical changes in tardive dyskinesia pati ents . T hey con-

clude. "We agree wit h the suggestion that these drugs may be responsible
fo r degenerative changes in the basal ganglia . . . " (p. 18 1; see also
Breggin, 1983a). Those few postmortem studies of tardi ve dysk ines ia pa-
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tients that are availa ble usually show increased degeneration in the substantia nigra (Roizin, True, & Knight, 1959; Hunter , Blackwood, Smith,
& Cumings, 1968 ; Chri stensen , Moller, & Faurbye , 1970; Jellinger, 1977).
Other postmortem studies of schizophrenic patients have found increased
dopamine receptor density in the basal ganglia (caudate and putamen)
(reviewed in H yde, Casano va, Kleinman , & Weinberger, 199 1). Nearl y
all of these patients had been exposed to neuroleptics.
Another review (Breggin, 1990, pp. 447- 450) focused on a nimals exposed to neuroleptic treat ment a nd found con sistent reports of basal ganglia pat hology afler several weeks or months. For example , Neil sen and
Lyon ( 1978) docume nted cellular loss in the striatum of rats afler 36
weeks a nd concluded "The results further suggest that persistent irreve rsible a natomical c hanges can follow long-term neurolepti c treatment "
(p. 85). Pakkenberg, Fog and Nilakantan (1973) found basal ganglia degenerat ion in rats aft er I year of drug exposure.
Brain scan studies (CT and magnetic resonance imaging) of ta rdi ve
dys kinesia patients have di sclosed neuropathology, sometimes in the
basal ganglia (Bartels & Themeli s, 1983; Besson, Corrigan , Cherryman ,
& Smith , 1987). However, no consistent pattern has emerged from the
limited number of studies (Rama Krishnan , Ellinwood, & Rayasam, 1988,
p . 173).
Ya hr ( 1989) observed that the dementia associated wit h Parkinsonism
probably requires mesocortical, as well as slriatal, dopam ine deficits.
Neuroleptic-induced dopamine depletion also affl icts both the nigrostriatal and the mesocortical or limbic projections, probably contri buting to
the production of both tard ive dys kinesia and tardive dementia. Jenne r
and Marsden (1983, p. 234) , for example, found Ihal cerebral dopamine
receptors became hyperactive after 6- 12 months of continuous ne uroleptic ad mini stration in rats and th at th e overactivity is associated with the

developme nt of abno rmal behaviors.'
Gualtie ri a nd Barnhill (1988) concl ude that tardi ve dys kinesia is associated wil h dementia , a nd that the source of both problems, as is the case
with Parkinson 's di sease and Huntington 's chorea, is most like ly lesions

in the basal ganglia.
DISCUSSION
Probably because of their common impact on Ihe basal ganglia, neuroleptic effects parallel ma ny of the core symptoms reported in LE. In the
acute phase, both produce a deacti vatio n continuum from indifference to
5 Although the permane nce of most cases of tard ive dyskinesia points to a corresponding
irre versible hyperacti vity of dopamine receptors, it has nol been demon strated in the animal

brai n. However. animals are also less prone to develop ta rdive dyskine sia. and may therefore be less susceptible than human s to persistent receptor c hanges.
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a rousable stupor, as well as a va riet y of dyskine sias, includi ng a kinesia ,
akathi sia, dystonia , oculogyric crises, and tremors. In the persistent or
chronic phase , they both cause cogni tive disorders, including dementia,
and a variety of motor diso rders. However , Parkinsoni sm dominates the
aftermath of LE while tardi ve dys kinesia and tard ive akat hi sia a re most
common after neuro le ptic therap y.
It was well-kno wn in the 1950s th at LE had frequently produced irreversible neurological a nd cognitive sequelae, and that the neuroleptics
mimicked the epidemic disease; but the threate ning implications were not
recogni zed or heeded. It would be 2 decades before psychi atry generall y
acknowledged tardi ve dyski nesia (Crane, 1973) and even longer before
the American Psychiat ric Association (1980) officially addressed it. Organized psychiatry and individual practitioners continue to give in sufficient
attention to the proble m (Brown & F unk , 1986; Cohen & McCubbin ,
1990). Furthe rmore, ma ny psychiat ric tex tbooks still fail to me ntion tardive dystonia and tardi ve akathisia.
Meanwhile, eve n less atte ntion is being given to the dange r of permanent cognitive disorde rs from neuro leptic treat ment. Yet these di sorders
were predictable from the parallel s with LE that were identified by Delay,
Denike I' , Brill, a nd others. Cogniti ve di sorde rs were also predic table
throu gh an understa nd ing of basal ga nglia d ysfu nction, whic h was available long before the neuroleptics came into use. von Economo (1931) and
Abra hamson (1935) de lved into the relationship between basal ga nglia
disease and chronic cogni tive dysfuncti on in publications duri ng the early
phases of the LE epidemic , 191 7-1920 . Modern functiona l neuroanato my
confirms the interconnections betwee n the basal ga nglia , the reticula r
activating system , and the limbic system and frontal lobes (A lhe id et aI. ,
1990). T he evidence strongly suggests that the ne uro leptics prod uce their
most com mon and important effects b y causing a brain di so rder that
closely paralle ls LE wit h persiste nt motor a nd cogniti ve dysfunction ,
including dementia.

REFERENCES
Abraham son. 1. 1935 . L ethargic Eflcepllllliris. New York : privately publi shed .
Adams. R .. & Victor. M . 1989. Prillciples o!neurology . New York: McGraw- H ill. 4th ed .
Al he id . F .. Heime r , L, & Switze r, R . 1990 . Basa l Ga nglia. In S. Paxinos (Ed .). The 'wlIlaf/
lIen'otis system . New York : Academ ic Pre ss. Pp . 483 -582.
Ameri can Psychiatric Assoc iation. 1980. T(I!;'k force report: Tardive dyskillel"ia. Was hington, DC: A merican Psych iatric Association .
Appel, K .. Mye rs . 1.. & Morris , H. 1958. Co mpli cation s, sequ e lae. a nd termina l states. In
L . Bellak (Ed. ). Schizophrellia: A review of the syndrom e. New York: Logos Press .
Pp . 547-554.
Ba lde ssarini. R . 1985 . Drugs a nd the treatme nt of psyc hiatric diso rd ers . In A. Gil ma n, L.
Goodm an. T. Rail, & F. Murad (Ed s.), Th e phar/l/acological b{/.~i.~ of therapeufics .
New York : Macmillan . Pp. 387-445.

24

PETER R. BR EGGI N

Bartels, M .. & Themeli s, J. 1983. Computerized tomography in tardi ve dy skinesia . Evidence of stru ctural abnormalities in the basa l ganglia system. Archil'es i ur Ps),chiatrie
{(nd Nervenk/"{lllkheilell, 233, 37 1-379.
Bellak, L. 1948. Dememia praecox. New York : Grun e & Stratton.
Besson, J . A" Corrigan , F. M. , Cherryman. G. R" & Smith , F. W. 1987. Nuclear magnetic
resonance brain imaging in chronic schizophrenia. British JOl/rnal of Psychiatry , 150,
161- 163.
Bleu ler. M. 1979. Tlt e schizophrenia disorders: Long-term patie1lf and fa mily sll/dies. New
Haven; Yale Uni v. Pre ss .
Boa rdman. R. H . 1990. July 2 1. Schizophrenia a nd e ncephaliti s Ic th argica. Lal/cet, 336,
184- 185.
Bradley, W . . Daroff. R. Fenichel , G ., & Marsden , C. Eds . 1991. Neurology in c/illical
practice. Boston: Butterworth- Heinemann.
Breggin, P. 1979. Electroshock: Its brain-di.w hling eJTects. New York: Springer.
Breggin, P . 198 1. Psychosurgery as brain-disabling therapy . In M. Dongie r & E. Wittkower
(Eds.), Dil'ergelll views ill psychiatry. Hagerstown, Maryland: Ha rper & Row. Pp.
302- 326.
Breggin , P. 1983a. Psych iatric dmgs: H azard.\· 10 Ihe brain. New York : Springer.
Breggin, P. 1983b . Iatrogenic helple ss ness in authoritaria n psyc hiat ry. In R. Morgan (Ed.),
The itllrogellic hllndbook. Toronto: IP I Pu blishi ng Limited. Pp. 39-5 1.
Breggi n, P. 1990 . Bra in damage. dementia , a nd pe rsistent cognitive dys runc tio n associated
with neurole pti c drugs : Evidence, et iology, implication s. lOtlmal of Mind and Bellm'ior. II, 452-464 .
Breggin. P. 1991. Toxic psychiatry. New York: St. Marti n' s Press .
Brill. H . 1959. Postencephalitic states or condition s. In S . Arieti (Ed.) , Am e,,;cfln handbook
oJpsychiaIry. New York: Basic Book s. Pp . 1163- 1174.
Brown. P .. & Funk, S. C, 1986. Tardi ve dy skinesia : Barriers to profe ssiona l recognition of
a n iatrogenic disease, l Ol/rnal oj HealI h and Social Beha vio r, 27, 116- 132.
Burke. R. o Fahn . H ., Jankovic. J .. Marsden. C .. Lang . A .. Gollomp , S .. & II son , J. 1982.
Tardive dystonia : Late-onset and pers istent d ystonia caused by ant ipsychotic drugs.
N eurology. 32, 1335- 1346.
Cadet. J . L .. & Lohr. J . B. 1989. Possible involvement of free rad icals in neurolepticinduced movement di sorders. Annals of Ih e New York A cademy of Scieflces, 570,
176-185.
Chouinard, G .. Jones, B .. & Annable. L. 1978. Neuroleptic-induced superse nsitivity psychosis. Am erica/l l Ol/mal oj PsychiaIry. 135, 1409-14 10.
Christensen, E .. Moller, J., & Faurbye A . 1970. Neuropath ological investigation of 28
brains from patients wit h dyskinesia, A cw Psychiatrica Scalldallal'ic(I, 46, 14-23.
Cohen , D. , & McCubbin . M. 1990. The pol itical econom y of tardive d yskinesia:
Asymmetries in power and responsibility. l OIl/'l wl of Milld lIIld Bell(wior. 1I , 465488.
Cra ne. G. 1973. Clinical psychopharmacology in its 20th year . Sciellce, 181, 124-128,
Delay, J. , & Deniker , P. 1952. Le traitem ent de s psychoses par une methode neurolytiq ue
derivee de I'hybernotherapie . COl/gres des Medeciw; Alh;llis/{'iI' (' I N ellrologistes de
Fl'lIlIce, SO, 497- 502.
Delay. J ., Deniker , P. , & ThuiUier. J. 1957. Similitude de s accident s nervcux de la proc hlorperazine avec certains troubles post-encephalitique s . Anl/(lles de la Societe
Medico-PsycllO/ORiqlll'. Par. , 115,506-5 10.
Deniker. P. 1970. Introduct ion of neurolept ic c he motherapy into psychia try. In F. Ayd ,
J r .. & B. Blac kwell (Eds.) , Discoveries ill bi%gico/ psychiatry. Ph ilade lphia: J. B.
Lippincott. Pp. 155- 164.
t

NEUROLEPTIC E FFECTS AN D LETH ARG IC ENCEP H ALIT IS

25

DeVea ugh-Ge iss. J . 1979. Info rmed conse nt fo r neuroleptic therapy. A mericall Joun w{ of
P!,'ych iolry. 136, 959-962.
DeWolfe, A. S ., Rya n. J . J ., & Wolf. M . E. 1988. Cogni tive se qu e lae of ta rdi ve d ys kines ia .
J O/l/'l10/ of N ervous an d M enIal Disease, 176,270.
Early Pa rkinso nism vulnerab il it y a tard ive d yskine sia risk factor. 1990. J une. Clillical PsychiMry Ne ll"s, p. 2.
Eme ric h. D .. & Sanbe rg. P. 199 1. Neu ro le ptic d ys phoria. Biological p,~ycllial ry. 99,
201-203.
Fahn. S. 1989. Tard ive d ys kin e sia . In L. Ro wla nd (Ed.). M erritt 's (('xtbook of 1/(' II J'%gy.
Phil ade lphia: Lea & Fcb igcr. Pp. 673 - 676.
Fa mu yiwa. O. 0 .. Eccl eston. D .. Do na ld son . A. A .. & Garside. R. F. 1979 . Ta rd ive dyskinesia a nd dementia. British JourfllIl of Ps.\'ch iatry, 135. 500-504 .
Fisher. C. M . 1989. Neuro logical fragments. II. Re marks o n a nosognos ia. confabulation .
memo ry. a nd othe r to pics : a nd an a ppe ndix on self-observatio n. Ne urology, 39 ,
127- 132.
Fluge l, F. 1959. Neuroleptic treatme nt in schizophre nia. In N. K lin e (Ed. ). p ,\'yc/wp lw/'/1wc%ft." fron tiers . Bosto n: Li ttle . Brown & Co. Pp . 45-47.
Gualt ie ri . C. T .. & Ba rn hill. L. J . 1988. Tardi ve dys kinesia in spec ia l popu lations. In M.
Wolf & A. Mosna im (Eds. ). Tartiiw? dyskinesia: Bi%gicalmecilal/ism s alld cliniCll /
asp ect.L Was hingto n. DC: Ame rican Psyc hi atri c Press . Pp . 137- 154.
G ua ltie ri. C. T .. & Sov ner. R. 1989. Akathis ia a nd ta rd ive akathi sia . Psycliitllric A sp ccls
of M ell ui/ R etardwiOIl R evie ws . 8(Dece mbe r), 83- 87.
Haase . H .-J. 1959. Th e ro le of drug-induced ext ra pyramida l sy ndromes . In N. Klin e (Ed .).
Psychopharl/lacology frontiers . Bosto n: Litt le . Brown & Co. Pp . 197-208.
Ha rve y. N. 1986. Psyc hiat ric d isorde rs in pa rkinsonism: 2. O rga nic ce rebrAl sta tes a nd drug
react io ns. p syc!w solluaic.s . 27. 175- 182.
H uber . S. J ., & Paul son. B. W . 1985. The concept of subco rtical dement ia. A mericlln
JOllma{ of Psychiw/'y. 142, 13 12- 13 17.
Hunter. R.. Bl ac kwood . W .. Smi th . M . C. & C umings. J . N . 1968. Neuropat ho logical
fi ndi ngs in three cases of persiste nt d yskinesia fo llowing phe not hiazi ne med icat io n.
Journal of the Neurological Sciences. 7, 263-273.
H un te r. R .. Ea rl. C. J ., & Thornicroft. S. 1964. An a pparentl y irreve rsible sy ndrome of
abno rma l move ments fo llowing phe not hiazine medicat io n. Proceedings of fhe Royal
SocielY of Medicine . 57 , 24- 28 .
H yde. T . M .. Casanova. M . F .. Kle inma n , J . E .. & We inberger. D. R. 1991. Ne uroa na tom ical and ne uroc he mical patho logy in schizophrenia . In A. Tasman & S. Go ld fi nger
(Eds.). R eview of psyclu"alry. Was hingto n. DC: Ame rican Psychiatric Press. VoL 10.
pp . 7-23.
Jarvic. M . E. 1970. Drugs used in the treatme nt of psyc hiatri c d isorde rs. In L. Good man
& A . Gi lman (Eds .L Th e pharmacological hasis of lh (:' /"(/pe lll ic.~ . New Yo rk : Macmillan . 4th cd ., pp. 15 1- 203 .
Jellinger. K . 1977 . Neuro pat ho logical find ings after neuroleptic lo ng-term thempy. In L.
Roi zen. H. Sh iraki. & N. G rceic (Eds.). Neuro toxicifY. New York: Rave n Press. Pp.
25-42.
Je nner, P .. & Ma rsde n. C. D. 1983 . Neuro lept ics a nd tardi ve dys kinesia. In J . T . Co yle &
S. J. E nna (Eds. ), Ne llroleptics : N ellrochemical. behaviora l (llId clinical perspecTil' es.
Ne w Yo rk: Ra ve n Press. Pp. 223 - 254.
Jones, B . 1985. Tardi ve d ys mentia : Furt her com me nts . Schizoph re nia BIII/etill, I I , 187- 189 .
Jubelt . B .. & Miller. J . 1989. Viral infec ti o ns. In L. Ro wla nd (Ed .), M errill 's teXTbook of
neurology. Philade lphia: Lea & Fe biger. Pp. 96- 137.
Kalinows ky, L. 1973. A ttempt at loc a lizat io n of psyc ho logical manifestations observed in

26

PETER R. BREGGIN

various psychosurgical procedures . In Laitinen. L. & K. Livingston, (Eds.). SlIr[?ical
approaches to psychiatry. Baltimore: Univ. Press. Pp. 18-21.
Kline. N .. Ed. 1959. Psychoph armacology frontiers. Boston: Little, Brown & Co.
Lehmann, H. 1975. Psychopharmacological treatment of schizophrenia. Schizophrenia Blflle!in. No. 13: Summer, pp. 27- 45.
MarinescQ, G., Ra dovici. A. , & Draganesco, S. 1925. Acces parox ystiques hypertoniqucs
de deviation conjuguee de [a tete et des ye ux au cours du parkinsonisme postencephalitique. Re vue NCllr%giqllc, I, 148-149.
Matheson Commission. 1939. Epidemic encephalitis. Third Report, New York: Columbia
Univ. Press .
Myslobodsky . M. 1986. Anosognosia in tardive d yskinesia: " Tard ive dysmentia" or "tardive dementia'?" Schizophrenia Blillelin, 12, 1- 6.
Neilsen, E . G ., & Lyon, M. 1978. Evidence for cell loss in corpus striatum after long-term
treatment with a neuroleptic drug (flupenthixoll in rals. Psychopharmacology. 59,
85-89.
Noyes. A. P .. & Kolb . L. C. 1958. Modern clillical psychiall)" Ph iladelphia: Saunders.
Pakkenberg, H., Fog. R .. & Ni lakanthan. B. 1973 . T he long-term effect of perphenazine
enanthate on the rat brain. PsycllOphamwcologia. 29, 329-336.
Paulson. G. 1959. Phenothiazine toxicity, extrapyramidal seizures. and oculogyric crises.
lO/fl'llal of Meflfal Science. 105, 798-801 .
Rama Krishnan . K. R., Ellinwood. E. H .. & Ra yasam . K. 1988. Tardive dyskines ia : Structural changes in the brain . In M. E. Wolf & A. D. Mosna im (Eds.), TlII'dive d,vskinesia:
BioloRical mechanisms and clinical aspecls. Washington, DC: American Psych iatric
Press. Pp. 167- 177.
Ravenholl. R. T .. & Foege. W . H. 1982. 1918 influenza, encephalitis lethargica, parkinsonism. Lancel. 2, 860-865.
Roizin, L. , True , C .. & Knight , M. 1959. Structural effects of tranquilizers. In F. Braceland
(Ed .). The effecl of pharmacologic agenfs on rite nervol/s system. Baltimore: William s
& Wilkins. Pp. 285-324.
Rosebush. P., & S tewart, T. 1989. A prospective analysis of 24 episodes of neuroleptic
malignant syn dromes . American JOllrnal of Psychiatry, 146, 717- 725.
Rupniak. N. M. J ., Jenner, P. , & Marsden, C. 0.1983. The effect of chronic neuroleptic
administration on cerebral dopamine receptor function. L!fe Sciences. 32,2289-2311.
Sarbin. T. 1990. Toward the obsolescence of the schizophrenia hypothesis. lOl/mal of Mind
and Behavior, 11, 259-284.
Schatzberg, A " & Cole, J. 1986, Manllal of clinical psyc!wplwrlllacolofO', Washington ,
DC: American Psychiatric Press.
Smith. J . , Kucharski. M .. Oswald. T., & Waterman. M, 1979. A systematic investigation
of tardive dyskinesia inpatients . American Journal of Psychiatry , 136,9 18-922.
Stuss, 0" & Benson. D. 1986, The frontallobeL New York: Raven Press.
Stuss, D .. & Ben son, 0, 1987. The fronta11obe s and control of cognition and memory. In
E, Perecman (Ed.), The frontal lobes rel'isited, New York: lRBN Pre ss , Pp. 141-158,
Thacker, G. K. , Ferraro , T. N .. Hare . T. A .. & Tamminga , C. A. 1988, Pathophysiology
and therapy of tardive dyskinesia: The GABA connection, In M, E. Wolf & A. D.
Mosnaim (Eds ,), Tardive dY5kinesia : Biological lIlechanisms {wd clinical aspects.
Washington, DC: American Psychiatric Press. Pp. 199-2 15,
Van Putten , T. 1975 . The many face s of akathisia. CompreiJensilJe Psychiatry. 16,43-46.
Van Putten, T . , May, P., & Marder , S, 1974, Akathisia with haloperidol and thiothixene ,
Archives of General Psychiatry, 31, 67-72,
Van Putten, T., & May, P . 1978 . Akinetic depression in schizophrenia, Archives of General
Psy ch iatry, 35,1101-1107.

NEURO LEPTIC EFFECTS AND LETHARG IC ENCEPHA LITIS

27

Van Putten, T., May, p " & Wil kins, J . 1980. Importance of akines ia: Plasma ch lorpromazine and prolactin levels. American JOllrnal of Psychiafl}' , II, 1446- 1448.
von Economo, C. 193 1. Encephalitis ietlwrgica: It.~ sequelae and (rea/mellI. Lo ndon: Oxford Univ . Press.
Waddington , J., & Crow, T . 1988 . Abnormal involuntary movement s and ps yc hosis in the
pre-neuroleptic era and in un medicated pat icnl s: Impli cations for the concept of tard ive
dyskinesia . In M. Wolf & A. Mosnaim (Eds.), Tardh'e d),!;kinf!sia: Biological mec/w"isms and clinical mpecl S. Washington. DC: American Psychiatric Press. Pp . 49- 66 .
Ward. C. 1986. Encephalit is le thargica a nd the development of neuropsychiatry. Psychiatric
Clinics of Norrh America: Nellropsycl!imry, 9, 215-224.
White, F. J., & Wang, R. Y. 1983. Differe ntial effects of class ical and atypical antipsychotic
drugs on A9 and AIO dopamine neurons. Science, 221, 1054- 1057.
Wi lson , I. , Garbult , J .. Lanier ,
Moyla n, W., ~elson. W. , & Prange. A .. Jr. 1983. Is
there tardive dys mentia? Schizophrenia Bil/letill. 9, 187-19 1.
Worster-Drought. C .. & Hardcastle, D. N. (1924- 1925 ). A contribution to the psyc hopathology of residual encephalitis lethargica. l o umal of Neurology (ll1d Psychopathology . 5,
146- 150.
Wyan, 1. Kirch, D., & De Lisi, L. 1989. Schizophrenia: Bioch emical, endocrinc, and
immunological studies. In H . Kaplan & B. Sadock (Ed s .). Comprehensive textbook 0/
psychiafl)' . Ba lt imore: Wi ll iams & Wilk in s . Vol. 5, pp . 717-732.
Yahr, M. 1989. Pa rkinsonism . In L. Rolland (Ed .). M errill'S textbook o/ neurology. Philadelphi a: Lea & Febiger. Pp . 658-67 1.
Ya ssa, R. , Nastase , C .. Camille. Y., & Be lzile. L. 1988. Tard ive dyskinesia in a psychogeriatric populat ion , In M. Wolf & A. Mosnaim (Eds.). Tardiw;, dyskinesia: Biological
mechanisms and clinical aspects. Wa shington , DC: American Psychiatric Pre ss. Pp.
123- 134.
Zilles. K . 1990. Cortex. In G. Pax inos (Ed .), Th e hllll/allnen'olls system. Boston: Academic
Pre ss . Pp. 757-802 .

c..

