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• The induction of confusional states, 
exacerbated dementias, deliria, anxiety states, 
elations, depressions, and frank psychoses by 
levodopa has been described by a number of 
authors. The reported incidence of such 
psychotic disturbances has varied widely-from 
3.5%1 to 55.5%. 2 Since levodopa has now been 
released for general use and is being given to 
large and constantly increasing numbers of 
parkinsonian patients, it is imperative to deter
mine which patients are especially vulnerable to 
such disturbances. We have already noted, in 
preliminary communications, that posten
ce phalitic3-S and demented 6 patients are 
especially at risk in this respect, a finding 
endorsed by the detailed studies of Celesia and 
Barr. 7 The effects of levodopa in posten
cephalitic patients, and in idiopathic patients 
with fully intact higher functions, have been 
described by us elsewhere. 8 ,9 The present com
munication is specifically concerned with the 
long-term effects of levodopa in parkinsonian 
patients with significant impairment of higher 
function and the ways in which concurrent 
dementia can modify reactions to levodopa. 

Material 

Of 72 institutionalfzed parkinsonian patients 
given long-term levodopa treatment, almost 
one-fifth ( 15 of 72) were considered to have 
significant impairment of higher functions. Of 
these 15 patients, 6 men and 9 women, 13 had 
idiopathic and 2 had postencephalitic disease. 
They ranged in age from 70 to 80 years and had 
exhibited parkinsonian symptoms for two to 
fifteen years and mental deterioration for one 
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to ten years. The severity of parkinsonian and 
mental symptoms, prior to the administration 
of levodopa, is indicated in the table. In 
addition to parkinsonian symptoms, certain 
"semivoluntary" disturbances of tone and pos
ture-paratonia, gegenhalten, catalepsy, etc.
could be demonstrated in some patients. 

Conditions and methods 

Most patients were observed for some weeks 
prior to the administration of levodopa to allow 
a detailed appraisal of their basal status by 
neurologists, internists, psychiatrists, speech 
pathologists, dentists, occupational and physi· 
cal therapists, social workers, and nursing staff. 
During this preliminary period, visual and audi· 
tory recordings were made of the "starting situ
ation," and parkinsonian symptoms and disa
bilities were assessed using the objective rating 
scales of Hoehn and Yahr. Assessment of higher 
functions was based partly on findings of 
intellectual and specific cortical deficits and 
partly on history of episodic confusion, dis
orientation, catastrophic reactions, etc. 
exhibited in response to stress. Patients who 
displayed intact capacities under optimal 
circumstances but had shown transient mental 
breakdowns under stress were considered to 
have minimal cortical damage or subclinical 
dementia (DI). Patients with clear-cut but not 
disabling impairments of recent memory, atten
tion span, and "abstract attitude" were con-
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sidered to have mild dementia (D2). Patients 
with severe impairments of memory and atten
tion span, impoverishment of associations, and 
confusion were considered to have moderate 
dementia (D3). Patients who were completely 
disoriented, unable to recognize familiar 
places and persons, unable to act or speak 
coherently, and regressed to primitive 
perseverations, stereotypies, and automatisms 
were considered to have advanced dementia 
(D4 ). The conditions of ins ti tu tional study 
all owed daily assess men ts of parkinsonian 
symptoms and mental status throughout the 
period of levodopa administration and for 
many months thereafter. 

Administration of levodopa and other drugs 

Levodopa of high purity (Nutritional Bio
chemicals Inc.) was freshly encapsulated from 
bulk powder kept in a watertight container. 
Patients were started on an initial dose of 100 
mg. four times a day, existing medications 
(anticholinergic drugs etc.) having been discon
tinued before the start of the study. The 2 post
encephalitic patients were started on one-fourth 
of this dose, 25 mg. four times a day. The 
dosage of levodopa was gradually raised over a 
period of six weeks until a satisfactory thera
peutic response was achieved or, more com
monly, until intolerable adverse effects 
resulted. 

Results 

All patients, with the exception of the 2 
postencephalitic patients, showed clear-cut 
theraupeutic responses to levodopa. These con
sisted of reduction in akinesia, rigidity, tremor, 
festination, "freezing," and postural impair
men ts. These therapeutic responses were 
achieved at dose levels of 1 to 4 gm. of 
levodopa daily and were completed in all cases 
within two weeks of the first visible response to 
levodopa. The intensity of therapeutic response 
showed no consistent relationship to the sever
ity of the original parkinsonian status (see 
table). The duration of uncomplicated thera
peutic response was only one to fifteen weeks in 
this group as opposed to four to fifty weeks of 
unqualified benefit obtained by our "intact" 
idiopathic patients. 

These therapeutic responses were followed 
in all 15 cases by the appearance of adverse 
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518 NEUROLOGY 1 
responses, taking the form of excitement and 
hyperkinesia in 11 and somnolence and akinesia 
in 4. In contrast to our intact patients who 
showed relatively simple movement disorders of 
the choreiform type, the exci ted patient s with 
dementia showed rather compl ex and bizarre 
movement disord ers-pr essure and precipitancy 
of voluntary movement, sudden tics and 
impulsions, and a variety of perseverating and 
stereot yped movements such as picking , tap
ping, banging , moaning, repeating words, 
verbigerating , etc . This "d riven" state was 
peculiarly distressing to them and led to 
increasingly severe behavioral disturbance s. 

Within a few days or, at most , two weeks of 
the onset of such pressured , hyperkinetic states , 
indicatio ns of breakdown in higher function 
appeared . These occurred as very excited con 
fusional states, associated with incessant hallu
cinations of sight and hearing, and abortive 
impulses imm ediately forgotten. Thus , these 
patient s were precipitated into a functional dis
organization resembling an advan ced dementia 
coupled with a peculiar motility and bu syness 
remini scent of an "occupation delirium" - a 
state quite diffe rent from th e well-organized 
motility psychoses sometimes IDduced by 
levodopa ID parkinsonian patients with int act 
mental function s. Alth ough brief outbur sts of 
h ilarity , fear, and anger occasionally occurre d, 
it could not be said th at any consis tent affect 
accomp anied these extraordinarily disor ganized 
and incoherent states. 

In 4 of 15 pat ien ts, adverse reactions to 
levodopa assumed th e form of recurrent 
akinesi a, peculiar bemus ed or tran ce-like states, 
persevera tions of postur e and passive movement 
(catalep sy and echokinesi s), increasing inacces
sib ility, and deepening somn olence. Th ese 
akinetic patient s gradually moved toward state s 
of stu por and coma and showed no signs of the 
delirious and disorganiz ed states exhibited ID 
the hyp erkineti c group. Two patients (Cases 18 
and 5 1) showed strikin g and sudden oscillations 
o f hyp e rkinetic-delirious and akinet ic
somno lent states at th e heigh t of their reaction 
to levodopa. 

These alarm ing state s steadily increased in 
severity if levodopa administration was main
tained. Attempts to control them by systematic 
manipu lations of drug dosage were un availing. 
Once such pathological reaction s had become 

established, it was no longer possible to retriev 
the origina l, un complicated, thera peutic re~ 1 

sponse; complete withdrawal of levodopa wa 
necessitat ed. Thi s, in it self , gave rise to "with'. 
drawal syndrome s" characteri zed by ex·acer
bated parkinsonism, somnolen ce, and some
times stupor. 

In contrast to our intact idiopa thic and post
encephalitic patien ts who showed a relatively 
rapid and compl et e restit utio ad integrum 
following withdrawal of levodo pa, demented 
patients who had passed through periods of 
gross disorgan ization and delirium exhibited 
very persistent deterio ra tions of basal mental 
status with int ermittent confus ion , psychosis 
perseverati ve behavior, and verbigeration fo; 
prolong ed periods following the withdrawal of 
levod opa (see table). 

Conclusions 

Two years ago we pu blished a preliminary com. 
munic at ion th at concerned the reactions of 
three dement ed parkins onian patients ta 
levodopa . In our origIDal communication we 
suggested that the reactions of such patients, 
though alarming in the extre me, were whoUy 
rever sible. Our subse quen t experience has 
shown that this was too opt imistic a view. 

It is evident that the reac tions of parkin
sonian patien ts with dementia are both qualita· 
tively and quantitative ly dif ferent from those 
of intact parkinsonian patients. Their reactions 
are similar in regard to the initial therapeutic 
response and the subseq uen t development of 
chorea, synkinesis, and hypot onia (the" anti· 
Parkinsonia n state, " in Duvoisin 's term) but 
radically different in regard to the development 
of per severa tive and compulsive behavior, i.e., 
ca tatonia-like st atei, and disintegration of 
higher functions. 

It see m s p ro bable that these specific 
reac tion s reflect specific susceptibilities and 
pr e di spos itions chara cteristic of demented 
pat ients, i .e., th eir pre-existing tendencies to 
compulsive and perseverative behavior and their 
known instabilit y of higher ( cortical) functions. 

In 197 0 we exp ressed the hope that sub
optimal doses of Icvodo pa might procure a 
useful diminut ion of parkinsonian disability in 
dement ed patients with ou t produ cing c~ta
stro phic "side effects ." Our endeavors to achieve 
this have been fmstr ated by the finding that 
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dose of levodopa sufficient to procure 
anY · · · · bl 1 d therapeutic activation mvana y ea s to a pro-
found and sometimes persistent disorganization 
of higher functions. We therefore consider it 
nsafe to administer levodopa to parkinsonian 

u . 
atients with dementia because they cannot 

p . d 
tolerate the dosage requue . 

Summary 

L-dopa was administered to 15 institutionalized 
parkinsonian patients with significant impair
ment or instability of higher cortical functions. 
All of these patients save 2 with post
encephalitic disease showed substantial reduc
tion of parkinsonian symptoms and disabilities; 
however, within one to fifteen weeks, they 
developed crippling adverse reactions with the 
continued administration of L-dopa. In 11 of 
15 patients these reactions took the form of 
confusional or hallucinatory states of abrupt 
onset and great severity, associated with chorea 
and akathisia and followed by the development 
of stupor or coma; 4 patients moved at once 
into stuporous or comatose states without pre
ceding periods of excitement. All patients who 
had experienced severe delirious disorganization 

showed exacerbated intellectual deficits many 
months after the withdrawal of L-dopa. It is 
concluded that parkinsonian patients with 
dementia may suffer prolonged and perhaps 
permanent disorganization of higher functions 
from the administration of L-dopa and should 
be given this drug only with the utmost 
caution. 
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