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Neuroleptic Induced Movement Disorders

hile conventional neuroleptic drugs are among the
most efficacious of all compounds in the entire
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Neuroleptic-induced movement disorders, or extrapyramidal side effects (EPS), can be classified
into acute and tardive syndromes. Among the former are parkinsonism, dystonia, and akathisia. Con-
ventional neuroleptics that have traditionally been used to treat psychiatric disorders are often associ-
ated with EPS. The newer atypical antipsychotics provide a more promising treatment strategy for
psychiatric disorders and have a lower potential for producing EPS than conventional neuroleptics.
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W
psychiatric armamentarium, this benefit has come at a
sometimes tragically high cost—extrapyramidal side ef-
fects (EPS), or neuroleptic-induced movement disorders.
EPS can be conveniently classified into acute and tardive
syndromes.1–5 Among the former are parkinsonism, dysto-
nia, and akathisia. The first of these, parkinsonism, was rec-
ognized soon after the introduction of the conventional
neuroleptics in the early 1950s. Subsequently, and particu-
larly following the advent of the high-potency compounds
in the mid-1950s, dystonia emerged as a side effect. Finally,
akathisia, despite its common occurrence, was recognized
only much later. Each of these side effects has distinct
manifestations, clinical courses, and optimal treatments.
Tardive syndromes are classified by phenomenology (cho-
rea, dystonia, tics, etc.) and can, unlike their acute counter-
parts, be irreversible.

The advent of the atypical antipsychotics, such as ris-
peridone, should have made the issue of EPS or movement
disorders redundant. Indeed, using atypical compounds
such as risperidone, it has been demonstrated that a psy-

chotic person can be effectively treated at low doses with-
out neurotoxicity. However, since none of these agents is
completely devoid of neurotoxic liabilities and the con-
ventional neuroleptics are still widely used, movement
syndromes as side effects remain a serious clinical issue.
This article reviews the phenomenology and treatment of
both acute and tardive EPS and presents the rationale for
switching antipsychotic medications when such EPS are
detected in the elderly patient.

PARKINSONISM

Parkinsonism was the first motor syndrome to be rec-
ognized as a property of neuroleptics. It became apparent
soon after the introduction of these drugs in France in the
early 1950s.6 Drug-induced parkinsonian side effects
closely resemble the disease itself.7 Bradykinesia and ri-
gidity are predominant. There is also an impaired righting
reflex, accompanied by seborrhea and sialorrhea (exces-
sive salivation), and autonomic instability is sometimes
observed. While it is generally stated that the drug-induced
condition is associated less with tremor compared with the
disease, some patients do suffer mainly from tremor. It
usually begins in one or both upper extremities and, in se-
vere cases, may involve the jaw, tongue, and lower ex-
tremities.

Parkinsonian signs and symptoms do not appear imme-
diately after the onset of treatment. They tend to appear
after 1.5 to 2 weeks of therapy with neuroleptics. This ap-
pearance is coincident with the onset of the drugs’ antipsy-
chotic effect. It was initially believed that these 2 phenom-
ena were linked, hence the origin of the term neuroleptic
to describe these compounds. This belief was incorrect,
however, and it is now known that antipsychotic effects
can be achieved without significant neurotoxicity.8

The occurrence of sialorrhea raises an interesting point
regarding clozapine. It is well known that patients treated
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with conventional neuroleptics, in the presence of a par-
kinsonian syndrome, frequently hypersalivate, leading to
drooling. It is also known that the atypical antipsychotic
clozapine, a compound that is essentially devoid of par-
kinsonian liability, causes significant drooling in about
30% to 35% of patients. This, however, is a different type
of sialorrhea. The sialorrhea associated with parkinsonism
is secondary to a decrease in swallowing rate. Clozapine-
associated drooling tends to occur at night rather than dur-
ing the day, because patients’ salivary flow increases and
they are unable to compensate by increasing the swallow-
ing rate (as they do when awake).9,10

Anticholinergics have traditionally been used to treat
parkinsonian symptoms, and they have been used prophy-
lactically for many years.11–15 These drugs tend not to be
effective, however, or even to remedy the classic syn-
drome for which they were designed. In general, the best
that can be achieved is partial remission, even with the
maximum dosage of anticholinergic agent.16 The ideal
anticholinergic would have only central effects. While this
ideal agent would still result in side effects such as con-
fusion, it would avoid the peripheral manifestations of
anticholinergic activity, including impaired visual accom-
modation, constipation, dry mouth, and tachycardia.17,18

Compared with the other available anticholinergic drugs,
biperiden has a slightly higher affinity for the muscarinic
receptors that predominate in the central nervous system.
This means that biperiden is associated with fewer pe-
ripheral effects, although it still has the potential to cause
confusion.12,19,20

More promising treatment strategies for parkinsonism
are to reduce the dose of the neuroleptic, change to a low-
potency conventional neuroleptic, or switch to an atypical
antipsychotic such as risperidone.

DYSTONIA

Dystonia manifests itself differently from drug-induced
parkinsonism. Dystonia (sustained, uncontrollable muscu-
lar contractions, usually of the head and neck) occurs dur-
ing the first few doses. Fifty percent of dystonias appear
within 48 hours of the start of treatment and 90% within
the first 4 days.1 This syndrome was first identified in the
mid-1950s, coincidental with the introduction of the high-
potency neuroleptics.

Again unlike parkinsonism, dystonias decrease with
age: in those aged over 65 years, the risk is reduced to about
3%. In contrast, children are particularly susceptible, and
in young men, high-potency conventional neuroleptics will
cause dystonias in about 20% to 40% of cases. Patients who
present with repeated intermittent dystonias are at risk of
developing tardive dystonia, one of the most functionally
distressing and irreversible of the tardive syndromes. (Al-
ternatively, recurrent acute tardive dystonias may be a sign
of nonconcordance [noncompliance] with medication.)

Anticholinergic drugs are generally the standard treat-
ment for dystonic reactions. Indeed, prophylactic therapy
with these compounds is recommended for patients re-
ceiving conventional neuroleptics that are more potent
than thiothixene—except in the elderly. Since the risk of
dystonias is lower in the elderly, and the risk of serious
side effects with anticholinergics is higher, these agents
should not be used in older patients, even with high-
potency conventional neuroleptics.

AKATHISIA

Akathisia, like dystonia, appears rapidly, tending to be
coincident with maximum drug concentration (Cmax). This
can be problematic in terms of diagnosis—akathisia is fre-
quently mistaken for agitation or a worsening of the psy-
chosis. Is the patient agitated because he or she is fright-
ened, is disturbed, and has been admitted to a strange
environment? Or is the patient miserable because he or
she is suffering from drug-related akathisia?

Akathisia has a subjective and an objective component.
The subjective aspect is an intense sense of internal rest-
lessness. The objective result is the attempt to deal with
this sensation by pacing, marching in one place, wriggling
ones legs, fidgeting, etc. It can be likened to nausea, i.e.,
each is one of the few human conditions that cannot be
escaped by moving in any direction. Akathisia can cause
extreme dysphoria and is a factor in patients’ failing to
comply with their medication regimens.

Up to 90% of young patients will experience this syn-
drome. It decreases with age, however, appearing in only
about 15% of those aged over 65 years. Although the
atypical agents represent a great advance in terms of their
tolerability profiles, they are still associated with some
risk of akathisia. This particular toxicity should, therefore,
be carefully monitored in all patients.

Antiadrenergic agents, such as propranolol, 30 to 240
mg, can be a useful treatment and are generally the first-
line therapy for akathisia.21 This usefulness is probably
not solely due to their β-blocking properties, but to the
fact that β-blockers have cross-affinity with various
serotonergic receptors. It is likely that the latter is the
mechanism that mediates the antiakathisic properties of
β-blockers. Caution is advised, however, when using this
treatment strategy with elderly patients. If the patient’s
antipsychotic medication has akathisic liability and also
causes α1 blockade, the addition of β-blockade can result
in a drop in peripheral vascular resistance and cardiac
decompensation.

The judicious use of benzodiazepines can also some-
times be helpful in treating akathisia,21 particularly in
cases in which the diagnosis is unclear. Care should be
taken, however, to avoid oversedation, particularly when
the patient is receiving an antipsychotic with sedative
properties. Anticholinergics should not be used, because
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they are even less beneficial for akathisia than for parkin-
sonism. A final alternative is to reduce the dose of the con-
ventional neuroleptic or switch to an atypical antipsy-
chotic with a low potential for akathisia.

TARDIVE DYSKINESIA

Tardive dyskinesia occurs with chronic exposure to
conventional agents in about 3% to 5% of younger pa-
tients per year. The risk appears to be linear; it does not
reach a plateau. The problem is much greater, however, in
elderly patients.22 The incidence of tardive dyskinesia
rises significantly with age, and, after 2 years, more than
half of patients treated with conventional neuroleptics will
experience the syndrome (Figure 1).23,24 After about 3
years, the risk of developing tardive dyskinesia appears to
decrease, and the curve starts to flatten. Unfortunately, by
that time about 60% of elderly patients will be suffering
from this side effect. It should be noted that these data re-
late to de novo treatment; they do not come from patients
treated for long periods (tens of years). Patients treated
for behavioral and psychological symptoms of dementia
(BPSD) for the first time with haloperidol will develop
tardive dyskinesia at a rate of 25% to 50%/year. This wide
range probably reflects a dose-related influence.

The introduction of the atypical antipsychotics has
changed the picture: there are now sufficient data to indi-
cate that the rate of tardive dyskinesia is 5- to 10-fold
lower with risperidone compared with an equivalent dose
of haloperidol.22,25–27 For example, in a 1-year open-label
study among 330 elderly patients,22 risperidone therapy
caused tardive dyskinesia in 2.6% of those who did not
display tardive dyskinesia at baseline (N = 255). In a pre-
vious study by the same authors, the cumulative incidence
of tardive dyskinesia among patients receiving risperidone
was about one fifth of that observed for patients assigned
to haloperidol (Figure 2).25

Risk factors for tardive dyskinesia include older age,
female gender (in postmenopausal women, sex steroids

may have a neuroprotective effect), nonschizophrenic
diagnosis, and the presence of acute EPS. There has been
some debate over whether intermittent dosing is a factor.
Some years ago, it was theorized that the etiology of tar-
dive dyskinesia was related to postsynaptic blockade pro-
ducing a postsynaptic hypertrophy, either in number or in
efficiency. Intermittent dosing was thus proposed as a way
of avoiding tardive dyskinesia by preventing the hypoth-
esized chronic pathologic reaction. In fact, intermittent
dosing is associated with a higher rate of tardive dyskine-
sia. Frequent interruptions of long-term treatment do not
reduce the incidence of persistent dyskinesia.28 This is a
weak effect, but nevertheless it is curious that it contra-
dicts the theoretical basis of the etiology of tardive dys-
kinesia.

Most tardive dyskinesia is beyond the patient’s aware-
ness and does not affect function to a great degree, and so
previously was not treated. Now, however, new treatment
options are available. Clozapine, for example, can be use-
ful, particularly for patients with tardive dystonias.29,30 For
choreic tardive dyskinesia, the most powerful suppressant
appears to be risperidone—it is even more powerful than
haloperidol.31,32 In regional or segmental syndromes, such
as torticollis or retrocollis, botulinum toxin can be injected
locally every few months to paralyze the muscle, reduce the
discomfort, and, in some cases, improve functioning.33,34

Dopamine-depleting agents, such as reserpine, have been
used, but are now practically defunct because of their seri-
ous side effects, including orthostatic hypotension and
depression.35,36 Vitamin E has been suggested, but the cur-
rently available evidence is that it has little impact, particu-
larly on established tardive dyskinesia.37

Figure 2. Risk of Tardive Dyskinesia in Patients Treated With
Risperidone or Haloperidol (total N = 122)a

aReprinted, with permission, from Jeste et al.25
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Figure 1. Risk of Tardive Dyskinesia in Elderly Patients
Prescribed Conventional Neuroleptics (N = 266)a

aReprinted, with permission, from Jeste et al.23
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Finally, there is the option of switching to an atypical
antipsychotic, such as risperidone, which has a much
lower risk of tardive dyskinesia compared with the con-
ventional agents. When treating the elderly, a population
that will develop tardive dyskinesia at a rate 10-fold
higher than younger patients, conventional neuroleptics
should be a last resort; atypical agents are the drugs of
choice for BPSD.

CONCLUSION

In conclusion, conventional neuroleptics are associated
with EPS in elderly patients treated for psychiatric disor-
ders. Atypical antipsychotics, in particular risperidone,
have been demonstrated in clinical trials to have a lower
potential for EPS than conventional neuroleptics. Both
classes of drug, however, have some neurotoxicity, and the
elderly population receiving medication for BPSD in par-
ticular should be closely monitored for the occurrence of
movement disorders as side effects.

Drug names: biperiden (Akineton), clozapine (Clozaril and others),
haloperidol (Haldol and others), propranolol (Inderal and others),
reserpine (Serpasil and others), risperidone (Risperdal), thiothixene
(Navane and others).
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