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Abstract Antipsychotic-induced extrapyramidal adverse effects continue to be a serious
problem in the treatment of psychotic disorders. While the pathophysiology of
these adverse effects is not well understood, much recent research has focused
on improving our ability to use available pharmacotherapy in the most effective
and least toxic manner.

Acute dystonic reactions only occur within the first days of antipsychotic
treatment. They are often distressing and frightening for the patient and may even
be dangerous. However, they can be effectively prevented or reversed with anti-
cholinergics. Furthermore, the growing use of the new atypical antipsychotics
will lead to a significant decrease in the rate of acute dystonic reactions.

In contrast, tardive dystonia is a long-lasting menace in the course of antipsy-
chotic treatment, for which there is no established therapy. Tardive dystonia is
sometimes disabling or disfiguring and, like other tardive disorders, is potentially
irreversible. Because, in most cases, patients need to continue taking the antipsy-
chotic that has caused the adverse effect to prevent relapse of the mental illness,
preventive measures are crucial. Antipsychotics should be prescribed only for
patients affected by psychotic disorders, when definitely indicated and at the
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lowest effective dosage. The use of clozapine and other novel antipsychotic
agents is also likely to represent an important step in the prevention and treatment
of tardive dystonia. Compared with traditional antipsychotics, most of the new
antipsychotics are characterised by a low acute extrapyramidal adverse effects
liability and they also bring the hope of reducing the risk of tardive disorders. If
tardive dystonia has occurred, switching to clozapine or another atypical antipsy-
chotic and treatment with tetrabenazine, reserpine and botulinum toxin are pos-
sible options.

1. Extrapyramidal Adverse Effects 
of Antipsychotics

The extrapyramidal adverse effects induced by
antipsychotics remain one of the major problems
in the treatment of psychiatric patients. The spec-
trum of extrapyramidal adverse effects is wide and
includes acute dystonic reactions, parkinsonism,
akathisia and tardive motor phenomena. Acute ex-
trapyramidal adverse effects occur in up to 75% of
patients treated with antipsychotics and they may
be an early sign of a predisposition to development
of tardive dyskinesia. They may also influence pa-
tients’ motor and mental performance adversely[1,2]

and reduce compliance to treatment.[3] Poor com-
pliance leads to high relapse rates with both ethical
and economic consequences. This article reviews
acute and tardive dystonia, with emphasis on the
issues of their clinical management.

Dystonia is characterised by prolonged muscle
contraction provoking slow, repetitive, involun-
tary, often twisting, movements that result in sus-
tained abnormal, at times bizarre, postures. Even-
tually, these postures become fixed. Dystonic
movements typically interfere with motor perfor-
mance by superimposing an unwanted posture on
parts in use. If the muscle contraction is frequent
and sustained, aching pain may be present. Dysto-
nia generally increases during voluntary move-
ments, nervousness, excitement and psychological
stress, and decreases during quiet and relaxation,
disappearing during sleep. The pathophysiology of
dystonia is poorly understood.

Some primary dystonias are caused by specific
genic mutations,[4,5] while others are currently be-
ing genetically mapped. Understanding the genetic
basis of primary dystonias is likely to improve our

comprehension of the pathophysiology of dystonic
movements and could suggest effective means for
treatment. However, it remains uncertain whether
the distinct forms of dystonia caused by different
aetiologies share a common pathophysiology.

Computerised searches of the MEDLINE data-
bases were conducted covering the years from
1980 to 1997 and using the key words tardive dys-
kinesia, tardive dystonia, dystonia, clozapine,
risperidone, olanzapine, sertindole, quetiapine,
botulinum and tetrabenazine. In addition, the ref-
erences in articles obtained from the computerised
searches were checked to ensure that relevant arti-
cles not otherwise identified were included. Clini-
cal trials, reviews, commentaries and case reports
were considered.

2. Antipsychotic-Induced Acute
Dystonic Reactions

Acute dystonic reactions typically occur within
a few days of starting antipsychotic treatment (90%
of acute dystonic reactions occur within the first 3
days), increasing its dosage or reducing the dosage
of an anticholinergic drug used to treat or prevent
extrapyramidal adverse effects. Acute dystonic re-
actions last from seconds to hours and their occur-
rence is more frequent in the afternoon and in the
evening. In a sample of 200 patients taking antipsy-
chotics for the first time, over 80% of the episodes
of acute dystonic reactions occurred between
1200h noon and 2300h.[6] The observed circadian
variation was not accounted for by sleep, fatigue or
time elapsed from the last dose of medication.[6]

Risk factors include young age, male gender, use
of high-potency antipsychotics, high dose and par-
enteral administration.[7] Two recent studies found
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that higher positive symptoms,[8] higher negative
symptoms, and a lower Global Assessment Func-
tioning Scale score[9] were predictors of acute dys-
tonic reactions in patients with first-episode psy-
chosis. A retrospective chart study[10] found that
the prevalence of acute dystonic reactions was
higher in patients with mania (26.1%) than in pa-
tients with schizophrenia (5.9%). However, pro-
spective studies failed to support this finding.[9,11]

Acute dystonic reactions are most often local-
ised in the face, neck and upper part of the body,
while rarely involving lower limbs.[12] Acute dys-
tonic reactions are often distressing and frighten-
ing, and can have serious consequences such as
temporomandibular joint dislocation.[13] Laryn-
geal dystonias rarely occur but may be life-threat-
ening.[14] As with acute dystonic crises of post-en-
cephalitic parkinsonism, antipsychotic-induced
acute dystonic reactions may be accompanied by
catatonic symptoms and psychotic experiences
with bizarre or dramatic presentation.[15]

2.1 Diagnosis

Although the diagnosis of antipsychotic-in-
duced acute dystonic reactions is usually obvious,
the differential diagnosis is extensive and includes:
true cramps (related to heat, haemodialysis, elec-
trolyte disturbances), idiopathic cramps (the most
common type), contractures (occurring in metabo-
lic myopathies and thyroid diseases), tetany (usu-
ally caused by hypocalcaemia), acute dystonic re-
actions to nonantipsychotic drugs, catatonia,
occupational cramps, tetanus and restless legs syn-
drome.

Acute dystonic reactions are distinguished from
tardive dyskinesia or tardive dystonia by their sud-
den onset, acute discomfort and stress to patients,
and rapid resolution after the administration of an-
ticholinergics. Symptoms preceding exposure to
antipsychotics, progression of symptoms in the ab-
sence of change in medication, no response to an-
ticholinergics or the presence of focal neurological
signs suggest alternative diagnoses.

Acute dystonic reactions are sometimes mis-
diagnosed as ‘psychogenic behaviour’ or ‘hyste-

ria’.[16] Dystonia is uncommonly caused by pri-
mary psychological factors[17] and psychogenic
movement disorder are uncommon among patients
receiving antipsychotics.

2.2 Prevalence 

The reported prevalence of acute dystonic reac-
tions has varied from 2.3%[18] to 10%,[7] 16%,[19]

40%,[20] 60%[9] and 94%.[21] These discrepancies
probably reflect differences in the examined pop-
ulation, type of antipsychotic drug, dosage and
concurrent treatment with other drugs.

In the last decades, the reported incidence of
antipsychotic-induced acute dystonic reactions has
grown significantly. In 1961, Ayd[18] reported that
2.3% of 3775 patients treated with antipsychotics
experienced acute dystonic reactions. In 1964, a
US National Institute of Mental Health collabora-
tive study[22] reported an incidence of 6.6%. Until
the mid-1970s, reported rates were generally in the
range of 6%[23] to 10%.[24] In the late 1970s, sev-
eral studies reported antipsychotic-induced acute
dystonic reaction rates of 37% to 46% in adult pa-
tients exclusively[25,26] or principally[20] treated
with high-potency antipsychotics, and of 63% in a
group of antipsychotic-treated adolescents.[27]

An analysis of pooled data from 9 studies[28]

involving 1366 patients being treated with antipsy-
chotics found that the incidence of antipsychotic-
induced acute dystonic reactions in patients not re-
ceiving prophylactic anticholinergics was 14.8%
in all 9 of the studies where patients were treated
with any antipsychotic and was 51.2% in 6 studies
(330 patients) where patients were only receiving
high-potency antipsychotics.[28] The observed in-
crease with time in the incidence of acute dystonic
reactions may be attributed to the more frequent
use of high-potency antipsychotics and the use of
higher dosages than was seen initially.[29]

Antipsychotic-induced acute dystonic reactions
are 15 times more common in patients under 35
years of age.[30] Among patients above 50 years of
age, men are twice as likely as women to develop
acute dystonic reactions. In contrast, the rate of
acute dystonic reactions in patients older than 50
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years is similar in men and women.[24] The highest
incidence rate was found in a population of high
risk young male patients.[21]

Antipsychotics from distinct chemical classes
cause a diverse incidence of acute dystonic reac-
tions, depending on the degree of their affinity for
dopamine D2, muscarinic and possibly σ-recep-
tors.[10] High-potency compounds carry a higher
risk of acute dystonic reactions than low-potency
agents. Benzamide derivatives rarely induce acute
dystonic reactions.

2.3 Pathophysiology

How antipsychotics induce acute dystonic reac-
tions remains a mystery. Since these reactions tend
to occur when plasma antipsychotic concentrations
are decreasing after the administration of a single
antipsychotic dose,[31] acute dystonic reactions
have been attributed to the transient prevailing ef-
fect of increased dopamine output, caused by acute
antipsychotic treatment, over D2 receptor block-
ade.[32,33] This hypothesis is consistent with the
finding that acute dystonic reactions are less fre-
quent in the elderly. Since striatal D2 receptors de-
crease with age,[34] older patients could have a
striatal hypodopaminergic status protecting them
from acute dystonic reactions.

However, there is evidence[20,35] suggesting an
opposite mechanism, namely a decreased dopa-
mine output: (i) there is a positive correlation be-
tween D2 receptor blockade, antipsychotic potency
and the frequency of acute dystonic reactions; (ii)
presynaptic dopamine depletors (e.g. reserpine)
can cause acute dystonic reactions; and (iii) dopa-
mine agonists show an antidystonic effect. Abnor-
malities in the reciprocal balance between dopa-
mine and acetylcholine receptor blockade in the
basal ganglia could cause acute dystonic reac-
tions.[36] The σ-receptor, which plays a role in the
control of movement, might be also involved in the
pathophysiology of the acute dystonic reaction.[12]

2.4 Therapy

Anticholinergic drugs (such as biperiden,
benzatropine, trihexyphenidyl, orphenadrine) or

antihistaminic drugs (such as diphenhydramine)
effectively prevent[7,28,37] or reverse acute dystonic
reactions.[38] These agents are diagnostic and cura-
tive. A prompt therapeutic response to either intra-
muscular or intravenous diphenhydramine 25 to
50mg or benzatropine 2mg or biperiden 2mg, is
virtually diagnostic of acute dystonic reactions.
The dose can be administered again if necessary.
Intravenous diazepam can be an alternative ther-
apy,[39,40] but the risk of respiratory depression is
high. The dystonia is likely to recur unless a main-
tenance dose of an antiparkinsonian drug is pre-
scribed for several days, even if the antipsychotic
is discontinued.

Patients starting antipsychotic treatment should
be warned about the possible manifestation of
acute dystonic reactions, to avoid panic reactions
and should receive instructions on how to manage
the acute dystonic reactions adequately. However,
acute dystonic reactions may induce problems and
anxiety even in informed patients. In these circum-
stances, patients sometimes show poor compliance
to treatment.

Acute dystonic reactions occur in a significant
percentage of patients receiving antipsychotics,
even when the agents are being administered at low
dosages[7] and there is no way to predict which pa-
tients are going to experience this adverse effect.
Therefore, many clinicians prefer to prescribe an-
ticholinergics from the beginning of antipsychotic
treatment. The most recent American Psychiatric
Association guidelines[7] suggest that prophylactic
anticholinergics may be considered particularly for
patients being treated with high potency agents
who have a prior history of experiencing acute ex-
trapyramidal adverse effects, for those who prefer
preventive treatment to avoid discomfort or dis-
tress, or those for whom the occurrence of adverse
effects would lead to poor compliance. A WHO
consensus statement[41] recommended prophylac-
tic use of these agents in the first weeks of treat-
ment to prevent acute dystonic reactions. There-
after, anticholinergic treatment should be
withdrawn and the need for their continued use
should be re-evaluated. The need for anticholiner-
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gic treatment should be also be re-evaluated when
the antipsychotic dosage is decreased.

Decisions regarding the use of anticholinergics
depend on the severity and degree of distress asso-
ciated with extrapyramidal adverse effects and on
consideration of alternative strategies, including
lowering antipsychotic dosage or switching to an
antipsychotic from a different class. The benefit of
using prophylactic anticholinergics should be
weighted against the potential for adverse effects.
First, anticholinergics can mask some extra-
pyramidal adverse effects, the occurrence of which
can provide useful information (e.g. as indicators
for the future development of tardive dyskinesia)
or can be a guide to adjusting antipsychotic dosage.
For most patients, a dose of antipsychotic drug at
which pharmacological activity is first apparent in
the form of minimally increased rigidity (‘anti-
psychotic threshold’) seems to provide all the
therapeutic benefit available to antipsychotic-
responsive patients, at least at the beginning of the
treatment.[42] Second, these drugs are associated
with adverse effects, (e.g. tachycardia, mydriasis,
urinary retention, constipation) which are poten-
tially dangerous for patients with heart disease,
glaucoma, prostatic disease or ileus, and impair
cognitive function, especially in the elderly. Anti-
cholinergics worsen the severity of tardive dyski-
nesia and may even exacerbate existing psycho-
sis.[43,44] Furthermore, these drugs do have the
potential to be abused. Caution is warranted in pre-
scribing anticholinergics to patients with serious
risk of suicide because of the toxicity of anticho-
linergics in overdose.

2.5 Atypical Antipsychotics

The atypical antipsychotics clozapine, risperidone,
olanzapine, sertindole and quetiapine cause fewer
extrapyramidal adverse effects than typical anti-
psychotics at clinically effective dosages. Atypical
antipsychotics carry a minimal risk, or no risk in
the case of clozapine, of acute dystonic reactions.
Acute dystonic reactions induced by risperidone
have been described, however, their frequency
seems to be lower in comparison with typical anti-

psychotics.[45] In a Canadian multicentre study,[46]

risperidone 2, 6, and 10 mg/day resulted in anticho-
linergic treatment of extrapyramidal adverse ef-
fects in 25, 32 and 46% of patients, respectively.
In contrast, the extrapyramidal adverse effects
rates for haloperidol and placebo were 74 and 23%,
respectively.

In a US multicentre, double-blind study,[47]

there was no significant difference in the number
of patients requiring adjunctive anticholinergic
treatment between patients treated with placebo
and patients treated with ≤10 mg/day of
risperidone. The extrapyramidal adverse effects
rate was 38% with risperidone 16 mg/day and 46%
with haloperidol 20 mg/day. At our hospital, we
have seen only 1 patient presenting with acute dys-
tonic reactions from among 75 patients treated
with risperidone at a daily dosage of ≤8mg, slowly
titrated (unpublished observations). At McLean
Hospital and the Massachusetts Mental Health
Center, Schatzberg et al.[48] reported that acute dys-
tonic reactions were somewhat less common with
risperidone relative to standard antipsychotics.
Undoubtedly, the growing use of these compounds
as first-line treatment of psychotic disorders will
cause a dramatic decrease in the rate of acute dys-
tonic reactions and will make the prophylactic use
of anticholinergics unnecessary. Even in the infre-
quent cases of acute dystonic reactions induced by
atypical antipsychotics, anticholinergic use is
probably avoidable since the phenomenon is short-
lived and rarely recurs.

However, since the novel antipsychotics are ex-
pensive and currently not available in injectable
form, many patients with acute psychosis will con-
tinue to take conventional antipsychotics and to
experience acute dystonic reactions.

3. Tardive Dystonia

Tardive dystonia is a late, potentially irre-
versible dystonic disorder induced by long term
exposure to antidopaminergic drugs.[49] Although
tardive dystonia has been often considered a sub-
type of tardive dyskinesia, some authors suggest
that it is a distinct disorder since its epidemiology,

Antipsychotic-Induced Acute/Tardive Dystonia 61

 Adis International Limited. All rights reserved. Drug Safety 1998 Jul; 19 (1)



risk factors, pathophysiology, course, outcome and
response to treatment appear to be different (table
I). Among the tardive syndromes, tardive dystonia
can be the most severe and the most difficult to
treat.[50,62,63] Rib fractures have been reported as an
unusual complication of severe tardive dysto-
nia.[100]

3.1 Risk Factors

Since most studies have not distinguished be-
tween tardive dyskinesia and tardive dystonia,
much information which would be potentially use-
ful for understanding tardive dystonia is provided
by studies on tardive dyskinesia (the last term often
referring to the entire spectrum of tardive disor-
ders). Older age is the most firmly established risk
factor for tardive dyskinesia.[101-107] Other
likely risk factors include female gender,[105,107]

mood disorders,[32,108] brain dysfunction or
damage, diabetes mellitus,[109-111] alcohol
abuse,[112,113] presence of extrapyramidal adverse
effects early in treatment,[105,114-120] use of high
dosages of antipsychotics and edentulousness.[121]

It remains uncertain whether a past history of
acute dystonic reactions is a risk factor for tardive
dystonia.[65,122,123]

3.2 Prevalence

Tardive dystonia has been considered a rare
movement disorder.[62,65,124] Epidemiological
studies have reported different values of tardive
dystonia prevalence, ranging from 1 to 2%[51,125-127]

to 13.4%[128] and 21.6%.[129] In 2 studies among
inpatients with acute psychiatric disorders, we ex-
amined an overall sample of 354 patients and found
15 cases of tardive dystonia, giving a point preva-
lence of 4.2%.[50,52] Many factors could account for
the variation in reports on the tardive dystonia
prevalence, beginning with differences in studied
populations and examination procedure. The ex-
amination of an unselected antipsychotic-treated
population suggests that the prevalence of tardive
dystonia, including its milder forms, may be more
common than currently believed.

3.3 Semiology

The spectrum of semiological features of tard-
ive dystonia is wide and includes: spasmodic torti-
collis, blepharospasm and blepharoclonus, the Pisa
syndrome (characterised by twisting and bending
the neck and the head to one side of the upper tho-
rax), tardive oculogyric crises, tortipelvis, drome-
dary gait, propulsive gait, spasmodic dysphonia,
lingual dystonia, oromandibular dystonia and diur-
nal bruxism.[130] Tardive myoclonus has been con-
sidered a variant of tardive dystonia. Sometimes, a
chronic pain syndrome develops in patients with
tardive dyskinesia, or tardive dystonia. It can be
successfully treated with drugs effective in treating
tardive disorders, such as tetrabenazine.[131]

3.4 Diagnosis

Burke et al.[53] established 4 criteria for the di-
agnosis of tardive dystonia: (i) presence of dysto-

Table I.  Reported differences between tardive dystonia and tardive
dyskinesia

Variable Tardive dystonia Tardive
dyskinesia

Age Younger[50-57] Older[58,59]

Duration of
antipsychotic exposure

Shorter[50,53,54,60] Longer

Gender susceptibility Male[50,52-55,58] Female[61]

Severity More
severe[50,52,62-64]

Less severe

Past history of acute
drug-induced dystonia
or postural tremor

More frequent[65] Less frequent

Drug-free periods Less common[66] More common

Most frequently
involved body area

Trunk and
extremities[67]

Oral region[67]

Spontaneous remission Rare[55,60] Frequent[68,69]

Muscular rigidity Stronger[52] Weaker

Antipsychotic
withdrawal form

Rare[60] Frequent

Response to
anticholinergics

Improvement[53,70-75] Worsening[54,57]

Response to
electroconvulsive
therapy

Reported[76-79] Not reported

Response to
bromocriptine

Moderate
improvement[80,81]

Slight
improvement[80]

Response to clozapine More evident[82-91] Less
evident[87,92-95]

Botulinum toxin efficacy Excellent[96-98] Good[99]
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nic movements or postures; (ii) their development
during treatment with D2 receptor blocking agents
or within 2 months of discontinuation of such
agents; (iii) exclusion of other causes of secondary
dystonia; and (iv) no family history of dystonia.
Tardive dystonia sometimes coexists with tardive
dyskinesia or tardive akathisia. In these cases, the
diagnosis should be made on the basis of the most
prominent disturbance.

The differential diagnosis of tardive dystonia
includes acute dystonic reactions, conversion dis-
order, Wilson’s disease, primary dystonia and dys-
tonia triggered by other drugs. The progressive
course and possibly the family history differentiate
primary dystonias from tardive dystonia. Second-
ary dystonias resulting from infections, metabolic
disorders, or structural lesions of the brain should
be distinguished on clinical grounds. Tardive dys-
tonia, like the other dystonias, is involuntary and
cannot be inhibited and thereby differs from ste-
reotypes, mannerisms, habit spasms or tics.

No specific lesion has been consistently associ-
ated with tardive dystonia. The findings of neu-
roimaging studies on tardive dyskinesia have been
conflicting. Various nonspecific abnormalities
have been described, such as increased width of the
third ventricle, cortical atrophy and increased ven-
tricle-brain ratio. A meta-analysis of the reports of
ventricular brain ratio found a trend for patients
with tardive dyskinesia to have larger lateral ven-
tricles than unaffected patients. The magnitude of
the difference is small, however, and several stud-
ies have reported negative results.[132]

3.5 Management

The treatment of tardive dystonia should be a
highly individualised process. The first step is to
make a correct assessment. Tardive dystonia move-
ments vary from week to week and throughout the
day. In some patients with schizophrenia, tardive
dyskinesia can be manifest only during psychotic
relapses and will disappear when the disease is in
remission.[133] In patients with bipolar disorder,
tardive dystonia can worsen during periods of de-
pression and improve or disappear during periods

of mania.[134-136] A diurnal variation in tardive dys-
kinesia[137] and tardive dystonia[138] (worsening in
the afternoon) has been reported, emphasising the
importance of rating patients at the same time of
day. As dyskinetic movements can be modified by
anxiety and voluntarily inhibited, part of the neu-
rological assessment should be performed un-
known to patients (e.g. while they are attempting
to memorise a picture). Voluntary movements in-
volving the dyskinetic part tend to inhibit some
forms of dystonia and to unmask or worsen other
forms (action dystonia), while those involving
other muscles tend to increase tardive dystonia.
Patients should be examined on several occasions,
a few hours apart, during spontaneous and re-
quested movements.

Tardive disorders should be diagnosed accord-
ing to standardised criteria,[139] while their severity
should be measured using a rating scale.[140] Re-
garding the problem of measuring severity, the use
of patients’ worst score is the most logical ap-
proach since tardive dystonia is a fluctuating dis-
order. Some authors use the total score of a scale
as a criterion of severity of tardive dyskinesia; oth-
ers use the level of distress and degree of impair-
ment; however, the first undervalues the severity
of disorders localised in only one body area, and
the second seems inadequate since patients with
tardive disorders may rarely complain of their ab-
normal movements. Probably, rating the severity
in one body area is the most appropriate crite-
rion.[54]

3.6 Prevention

There is no established therapy for tardive dys-
tonia. The disorder has been considered even more
difficult to treat than tardive dyskinesia. Tardive
dystonia spontaneously remits more rarely[55,60]

than tardive dyskinesia.[68,69] Drugs can improve
dystonic movements in some cases, yet most pa-
tients fail to obtain satisfactory relief. Therefore,
preventive measures are indispensable.

Treatment starts with revaluation of the need for
ongoing antipsychotic treatment. Antipsychotics
should be prescribed only when definitely indi-
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cated, at the lowest effective dosage. Remarkably,
patients with mood disorders, who are at high risk
of tardive syndromes, can benefit from more spe-
cific drugs.

Although not all studies have found an associa-
tion between cumulative antipsychotic exposure
and risk of tardive dyskinesia, few authors, if any,
would doubt that the main preventive strategy for
tardive dyskinesia is adjustment of antipsychotic
dosage to the lowest effective dosage that controls
psychosis and minimises extrapyramidal adverse
effects. To reduce the risk of tardive dyskinesia, 2
strategies have been attempted: continuous low
dosage antipsychotic treatment and intermittent or
targeted medication. Both methods reduce cumu-
lative antipsychotic exposure but require close
monitoring of patients. Most of studies indicate
that these strategies are feasible for some patients,
but are associated with a higher risk of relapse than
maintaining an established moderate dose. A low
dosage regimen leads to fewer adverse effects (pos-
sibly including tardive dyskinesia) and improved
subjective well being. However, relapse rates are
high if the dosage is very low or if patients are not
stable, and these rates become higher as treatment
continues. Targeted treatment permits fewer cumu-
lative antipsychotic exposure and fewer adverse
effects but no clear benefit in terms of tardive dys-
kinesia or social functioning. Unfortunately, it is
not possible to identify those patients in whom
these strategies could be undertaken without an in-
creased risk of relapse.[141]

Tardive dystonia may be severe to the point of
being disabling, yet patients may require antipsy-
chotics for an even more disabling mental illness.
Difficult therapeutic choices become unavoidable
in those patients with severe tardive dystonia who
clearly benefit from antipsychotic treatment.

3.7 Therapy

An algorithm of possible therapeutic choices for
management of tardive dystonia is shown in figure 1.

3.7.1 Clozapine 
Clozapine has a strong antipsychotic activity

and is more effective than conventional antipsy-

chotics in treatment-resistant schizophre-
nia.[142,143] To date, clozapine is the only antipsy-
chotic agent that has been established as having
minimal, if any, risk of tardive dyskinesia.[144]

In humans, clozapine can produce mild brady-
kinesia and mild akathisia, but no acute dystonic
reactions or rigidity have been reported and tremor
has only rarely been reported. In patients with tar-
dive dyskinesia, a switch to clozapine produces re-
mission of dyskinesia in about half the cases, par-
ticularly those with dystonic features.[70,145]

Successful clozapine treatment of both tardive dys-
kinesia[92-95,146] and tardive dystonia has been re-
peatedly reported.[82-86] It is not clear whether
clozapine: (i) simply masks tardive dystonia; (ii)
does not influence tardive dystonia directly, allow-
ing the passage of time (without the presence of the
offending drug) to result in a decrease of symp-
toms; or (iii) has a direct therapeutic effect. The last
possibility is consistent with some studies report-
ing a dose dependent and time dependent therapeu-
tic response to clozapine.[87]

Clozapine is probably the best therapeutic alter-
native for patients with dystonia and psychosis
who need both neurological and psychiatric ther-
apy.

3.7.2 Risperidone 
Risperidone is at least as efficacious as haloper-

idol in treating psychotic symptoms, but produces
significantly fewer extrapyramidal adverse effects,
at low or moderate dosages (2 to 8 mg/day).[47,147,148]

At higher dosages, risperidone causes ex-
trapyramidal adverse effects similar both in char-
acter and incidence to those of haloperidol.[47] At
present, there have been not enough patients
treated on a long term basis with risperidone to
assess its tardive dyskinesia risk correctly. Prelim-
inary evidence from over 1100 patients, 503 of
whom were treated with risperidone for at least
one year, suggests that the annual incidence of tar-
dive dyskinesia in patients treated with risperidone
7.6 to 9.4 mg/day is 0.3%, lower than the mean
annual incidence of tardive dyskinesia (5 to 10%)
in patients treated with typical antipsychotics.[48]

Anecdotal cases have been reported of tardive dys-
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Patients treated with typical antipsychotics

Switch to clozapine  or, if contraindicated, to 
risperidone ≤ 6mg/day, olanzapine or sertindole

Adequate response. Tardive dystonia remission

Continue the new treatment for at least 12 months (clozapine up to a dosage of 500-600 mg/day). If initial improvement is
detected, continue the treatment for a longer period

Inadequate response

Inadequate response

If tardive dystonia is severe, consider tetrabenazine or
reserpine. Control patients' psychopathological symptoms frequently

Consider a trial with clonazepam or
anticholinergics and restart 
an atypical antipsychotic 

Inadequate response

Inadequate response

Adequate response. Tardive dystonia remission

Adequate response. Tardive dystonia remission

Patients treated with novel antipsychotics

Switch to clozapine, unless contraindicated, or try 
other atypical antipsychotics

▼

▼

▼

▼

▼

▼

▼

▼

▼

▼

▼

▼

▼

▼

▼

▼

▼

▼

Adequate response. Tardive dystonia remission

Continue current treatment. Periodically, discontinue botulinum
toxin to observe the possible stable remission of tardive dystonia 

▼

Evidence of clinically significant tardive dystonia

Consider botulinum toxin. Continue clozapine, unless contraindicated, 
or another atypical antipsychotic

Restart clozapine or, if contraindicated, 
another atypical antipsychotic

Adequate response. Tardive dystonia remission Inadequate response

Continue current treatment

If tardive dystonia is disabling, consider 
surgical procedures

Add tocopherol (vitamin E). Try calcium
antagonists or bromocriptine

▼
Continue current treatment. Periodically discontinue anticholinergics
or clonazepam to observe the possible stable remission of tardive dystonia

Continue current treatment. Periodically discontinue the added drug
to observe the possible stable remission of tardive dystonia

▼

▼

▼

▼

Fig. 1.  Algorithm for the treatment of antipsychotic-induced tardive dystonia. In addition to the recommendations outlined in the algorithm, the
following issues should be noted: (i) antipsychotics should only be prescribed for psychotic disorders, when definitely indicated, at the lowest
effective dosage and following current guidelines for the treatment of psychotic disorders;[7] (ii) if possible, first psychotic episode or drug-naive
patients should be treated with a novel antipsychotic agent, such as risperidone, olanzapine, sertindole or quetiapine; (iii) careful neurological
examination of patients treated with antipsychotics should be arranged at least every 3 months; (iv) if a patient has a specific contraindication
to any drug, that drug should not be considered for use in the patient; and (v) a medication should be chosen on the basis of past response,
adverse effects, availability, cost and patient preference.
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kinesia either induced[149,150] or improved by
risperidone.[151]

In a Canadian multicentre, double-blind clinical
trial of risperidone, a post hoc analysis indicated
that risperidone 6 mg/day had the most beneficial
effect on tardive dyskinesia, especially on the
bucco-linguo-masticatory syndrome.[152] Risperidone
has been found efficacious also in the treatment of
idiopathic segmental dystonia.[153] Risperidone
could have an antidyskinetic effect,[154-157] simply
allowing the withdrawal of more offending anti-
psychotics. Since there are no long term studies
comparing risperidone with a typical antipsychotic
showing gradual and persistent (even after antipsy-
chotic withdrawal) reduction in tardive dyskinesia,
it is still uncertain whether risperidone can actively
improve tardive dyskinesia. Undoubtedly, ris-
peridone is a potent D2 antagonist and therefore,
like typical antipsychotics, can mask tardive dys-
kinesia. One can never expect to obtain a cure of
tardive dyskinesia by masking it, however. Fur-
thermore, there is also the risk of worsening the
disorder.

In summary, the clinical efficacy of risperidone
in tardive dystonia is still uncertain. As with other
novel antipsychotics, risperidone could be a first-
line treatment for first psychotic episode or drug-
naive patients and for patients experiencing severe
acute extrapyramidal adverse effects. It could also
be indicated for patients whose disease is non-
responsive to typical antipsychotics or who are af-
fected by severe tardive disorders who need anti-
psychotic treatment and cannot be exposed to
clozapine because of adverse effects.

3.7.3 Olanzapine, Sertindole and Quetiapine
Considerable progress has been made with the

advent of new antipsychotics, stimulated by the re-
discovery of clozapine. Novel antipsychotics are
characterised by decreased or absent capacity to
induce extrapyramidal adverse effects and to in-
crease prolactin levels, and by their possible higher
efficacy. Although the long term effects of olanzap-
ine, sertindole and quetiapine have not been ade-
quately observed, it seems plausible to expect that
these compounds will be as effective at treating the

chronic period of the illness as they are when used
to treat acute episodes.

The emergence of acute extrapyramidal adverse
effects early in treatment has been considered a risk
factor for the later development of tardive dyskine-
sia.[110-120,158] Probably, atypical antipsychotics,
which have a low propensity to cause acute ex-
trapyramidal adverse effects early in treatment, are
less likely to cause tardive disorders over pro-
longed maintenance periods. Furthermore, patients
taking these compounds show better compliance
and are more likely to continue antipsychotic ther-
apy without interruptions thus lowering the risk of
a relapse. However, prospective studies are needed
to confirm this hope. Only long term follow-up will
make it possible to assess the unique extra-
pyramidal adverse effects profile and the true tar-
dive dystonia risk of each new antipsychotic.

The advantages of the atypical antipsychotics
should be weighed against their higher costs and
their current availability only in short acting, oral
forms. The less frequent adverse effects of these
drugs could still be unknown, and consequently
caution is mandatory in their use, and it is vital to
monitor a patient’s status and keep abreast of re-
vised scientific recommendations.

3.7.4 Electroconvulsive Therapy
Several case-reports described improvement of

tardive dystonia with electroconvulsive therapy
(ECT).[76-78] However, worsening of tardive dysto-
nia with ECT has also been described.[159] The ef-
ficacy of ECT in the treatment of tardive dystonia
has not been studied adequately. It is still uncertain
whether: (i) the antidyskinetic effects of ECT are
long lasting; (ii) a history of ECT is a risk factor
for developing tardive dystonia; or (iii) ECT does
not worsen tardive dystonia. Nevertheless, ECT
can be considered when tardive dystonia does not
respond to clozapine or to the atypical antipsychot-
ics and when continuation of antipsychotic treat-
ment is necessary.

3.7.5 Anticholinergic Agents
This class of drugs (particularly trihexy-

phenidyl) are effective in some patients with tard-
ive dystonia,[160,161] but high dosages of anticholin-
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ergics may cause severe adverse effects, especially
in the elderly.

3.7.6 Benzodiazepines
Benzodiazepines enhance γ-aminobutyric acid

(GABA) transmission and have been employed
in the treatment of tardive dyskinesia.[162] They can
provide benefit, but cause sedation and the degree
of improvement is often unsatisfactory. Clonazepam
has shown moderate efficacy, especially in patients
with tardive dystonia or tardive myoclonus.[162]

Tolerance to its antidyskinetic effect can develop
with long term administration, but short clonazepam-
free periods can recapture its antidyskinetic ef-
fect.[162]

3.7.7 Tetrabenazine
In contrast to typical antipsychotics, tetrabena-

zine, a monoamine-depleting and a dopamine-re-
ceptor blocking drug, has not been demonstrated
to cause tardive disorders. Tetrabenazine has been
found useful in patients with tardive dystonia.[163]

Recently, Jankovic and Beach[164] reported high ef-
ficacy of tetrabenazine in the treatment of 526 pa-
tients with severe hyperkinetic movement disor-
ders, including tardive dystonia. The mean
duration of tetrabenazine treatment was 28.9 (±
31.1 standard deviation) months. Marked improve-
ment was observed in 80.5% of 82 patients with
tardive dystonia. The most common adverse ef-
fects included drowsiness (36.5%), parkinsonism
(28.5%), depression (15.0%), insomnia (11.0%),
nervousness or anxiety (10.3%) and akathisia
(9.5%).

3.7.8 Reserpine
If tetrabenazine is contraindicated or unavail-

able, reserpine can be an alternative. According to
Fahn’s suggestions,[71] the drug should be started
at a dosage of 0.25 mg/day and increased weekly
by a daily dose of 0.25mg until clinical improve-
ment is achieved or intolerable adverse effects,
such as apathy, depression, postural hypotension,
nasal stuffiness, diarrhoea and nightmares, de-
velop.

3.7.9 Botulinum Toxin
Local injections of botulinum toxin, which

block acetylcholine release at neuromuscular junc-
tions, have strong efficacy in the treatment of focal
dystonias.[99] The therapeutic effects of botulinum
toxin last on average for 2 to 6 months. Patients
who are treated early respond to botulinum toxin
better than patients with long-standing dystonia,
probably because prolonged dystonia causes sec-
ondary contractures. The therapeutic dosages of
botulinum toxin used are roughly proportional to
the mass of the muscle being injected. Excessive
weakness of injected muscles, which is the main
adverse effect of botulinum toxin, is usually mild
and transitory. Proper selection of the involved
muscles and dosage are the key factors of a favour-
able response to botulinum treatment. Up to 15%
of patients may develop neutralising antibodies in
response to botulinum treatment and become non-
responders. Some patients who are immunoresist-
ant to botulinum toxin A may benefit from treat-
ments with other botulinum serotypes. In patients
with dystonia who need antipsychotic treatment,
botulinum is indicated when atypical compounds
are unavailable or ineffective for the tardive dys-
tonia.

3.7.10 Tocopherol (Vitamin E)
Free radicals are generated during normal me-

tabolic processes, and, in excess, can initiate dis-
ruptive peroxidation reactions with various sub-
strates damaging lipids, proteins and DNA. It has
been hypothesised that tardive dyskinesia is medi-
ated through free radical damage to the neurons,
and treatment with antioxidant drugs has been sug-
gested. The efficacy of an antioxidant treatment of
tardive dyskinesia with tocopherol (vitamin E) has
been tested in several studies.[165] Most,[166-172] but
not all,[173] of them have shown a significant im-
provement of tardive dyskinesia. These studies
have not differentiated between tardive dyskinesia
and tardive dystonia. Thus, the specific relevance
of these results for tardive dystonia remains uncer-
tain.
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3.7.11 Other Therapeutic Alternatives
Baclofen, a pre-synaptic acting GABA agonist,

has been reported to induce dramatic improvement
in children and adolescents with idiopathic dysto-
nia. Occasionally, it has been reported to also im-
prove tardive dystonia.[174]

Dose dependent, moderate, but not statistically
significant, improvement has been reported in pa-
tients with tardive dystonia treated with the dopa-
mine agonist bromocriptine.[80]

Studies examining the use of calcium antago-
nists in the treatment of tardive dyskinesia have
yielded mixed results.[175] Positive findings have
been reported for nifedipine, verapamil and
diltiazem. Higher doses of calcium antagonists, ad-
vanced age and severe forms of tardive dyskinesia
have been associated with a better response to cal-
cium antagonist treatment. To validate the anti-
dyskinetic efficacy of these drugs, additional data
are needed from double-blind, placebo controlled
studies with larger sample sizes and longer dura-
tion of treatment. Anecdotal cases of dramatic im-
provement of tardive dystonia with verapamil have
been reported.[176] Calcium antagonists might be
indicated as treatment for patients with tardive dis-
orders and mood disorders or cardiovascular dis-
eases.

Surgical treatments, such as local denervation,
myectomy, thalamotomy, pallidotomy and deep
brain stimulation can be considered only for pa-
tients with disabling dystonia and in cases where
medical therapies have failed to provide meaning-
ful improvement.

4. Conclusions

Since there is no established therapy for tardive
dystonia, preventative measures are crucial. Anti-
psychotic agents should be prescribed only when
clearly indicated, at the lowest efficacious dose.
Second generation antipsychotics cause fewer
acute extrapyramidal adverse effects than typical
antipsychotics and will certainly reduce the inci-
dence of acute dystonic reactions. The increased
use of these agents also brings the hope of reducing
the incidence of tardive disorders. If tardive dysto-

nia has occurred, clozapine (and perhaps other
atypical antipsychotics) is clearly indicated in pa-
tients who need antipsychotic treatment. Other-
wise, tetrabenazine, reserpine or botulinum are
possible therapeutic options. In the future, under-
standing the molecular basis of genetic dystonias
could improve our comprehension of the patho-
physiology of dystonic movements and could also
suggest effective means of treatment of secondary
dystonias.
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