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Introduction
Movement disorders as a subspecialty comprises the syndrome of parkinsonism, a variety of involuntary
movements, ataxia and muscle stiffness/hyperexcitibility syndromes. Involuntary movements include tremor,
myoclonus, chorea and dystonia. While the processes underlying these disorders is generally chronic and
evaluated within the outpatient clinic, there are situations in which the disorders may present acutely or
subacutely and present within a hospital practice or emergency room. In such cases, drug-induced movement
disorders are often a likely cause. This presentation will review several well-recognized drug-induced movement
disorders.
Approach to Movement Disorders
Movement disorders evaluation starts with the visual categorization of the motor phenomena. Parkinsonism is a
syndrome or resting tremor, bradykinesia, rigidity and a typical stooped, shuffling gait and/or loss of postural
control. Tremor is a rhythmic movement of a body part(s) at a constant frequency. Myoclonus is a rapid, simple
movement of one joint or it may simultaneously involve multiple joints. Chorea comprises more complex, multiple
joint movements varying randomly in their timing and appearance. Dystonia is sustained muscle contraction
creating an abnormal joint position. Dystonia can be phasic, causing the same posture in a repetitive movement
or tonic causing a fixed posture.
Once a movement disorder is categorized a diagnosis is reached based on time course of onset, further clinical
and family history and diagnostic tests. Drug-induced movement disorders will generally have an acute or
subacute onset. Most importantly, a drug-induced movement disorder will abate with withdrawal of the offending
agent.
Drug-induced Parkinsonism
Parkinson’s disease and atypical Parkinsonian syndromes have an insidious onset and a slowly progressive
course over years. Parkinsonism presently acutely is rare. Acute Parkinsonism would suggest a drug-induced,
vascular, or infectious cause.
Drug-induced Parkinsonism (DID) was described by Hall et al in 1956 during initial observations of
1
chlorpromazine in which signs of Parkinsonism were recorded in 40% of patients. DID is common worldwide
2,3
4
representing at least 20% of Parkinsonism cases. Age and female gender are the strongest risk factors. First
generation anti-psychotics such as chlorpromazine, haloperidol and perphenazine have a high incidence of DID.
Atypical antipsychotics such as olanzapine, risperidone, and quetiapine have a lower incidence of DID, but still
pose a significant risk. Quetiapine is the safest in the elderly. Aripiprazole was said to be a novel partial D2
agonist as well as antagonist that would protect from DID, but in fact it has reported DID side effects. Only
clozapine, a novel D4 receptor blocker, is not associated with Parkinsonism, but requires hematologic monitoring.
Anti-emetics such as metoclopramide and prochlorperazine, both D2 antagonists are the second class of agents
highly associated with DID. Other drugs implicated in DID at a low level of incident risk include SSRIs, calcium
5,6
channel blockers, reserpine, tetrabenazine, lithium, sodium valproate and others.
The question often arises as to whether a patient has drug-induced Parkinsonism, idiopathic Parkinsonism or a
combination of the two. Clinical observations pointing toward DID include the co-existence of tardive dyskinesia,
severe postural tremor and a synchronous (as opposed to alternating) agonist/antagonist firing pattern on EMG
6,7
testing. If diagnosis is still unclear, our approach is to withdraw the suspected medicine and re-examine for
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resolution of Parkinsonian signs. For dopamine blocking drugs 6 months or longer may be required for complete
8
123
resolution of symptoms. If signs persist at 6 months we generally perform an Ioflupane I scan (DAT scan). A
9
normal DAT scan will demonstrate the absence of nigrostriatal neurodegeneration in DID.
The use of levodopa or dopamine agonists in drug-induced Parkinsonism is controversial. Initial studies indicated
10,11
an absence of response, although anecdotal reports suggest a partial response.
Acute Dystonic Reactions
Dystonia occurring acutely or subacutely is most commonly due to drugs. Other considerations are vascular
events, encephalitis, paraneoplastic disorders (CRMP-5, ANNA-2) and rapid-onset dystonia-Parkinsonism (DYT12). Drug induced dystonia was recognized early in the use of chlorpromazine and studies initially focused on
12
13
post-synaptic dopamine receptor hypersensitivity. However, recent studies implicate sigma receptors. With
neuroleptics, dystonia can occur with initial exposure, after prolonged exposure (tardive) or after discontinuation
of the agent (withdrawal emergent). Regardless of the timing of drug exposure, the presentation of dystonia can
be acute or subacute. First generation antipsychotics have a high rate of dystonic or dyskinetic reactions
(estimate 32%). Atypical anti-psychotics have reduced the incidence of such reactions. Risperidone reduced the
risk of dyskinesia/dystonia by 75% compared to haloperidol. Olanzapine likely better, and quetiapine better still.
14
Clozapine poses no or negligible risk for dyskinesia/dystonia. Other medications inducing acute dystonia include
anti-emetics such as metoclopramide, sodium valproate, rivastigmine, anti-convulsants, tetrabenazine, and
others.
Oculogyric crises presents as sustained conjugate upgaze. It is often associated with facial grimacing, jaw
15
opening and other craniocervical dystonias.
Oculogyric crises can be caused by a variety of neurologic
diseases, but drugs cause two-thirds of cases, usually during the first exposure. Pharyngeal dystonia is a rare
dystonic reaction involving spasms of pharyngeal and laryngeal muscles that can result in respiratory compromise
16
requiring emergency airway management. Tardive dystonia describes a dystonic phenotype in which patients
17
are incapacitated by severe neck and axial spasms causing dramatic backwards deviation of neck and trunk.
This is usually a chronic syndrome but could present in the emergency room given the severity of the posture.
18
Pisa syndrome describes a truncal dystonia with a lateral, twisting bend.
Treatment of acute dystonic reactions in the emergency room aims at stabilization of the movements with
medication. Diphenhydramine 25-50 mg intravenous or anticholinergic medications such as benztropine 1-2 mg
intramuscular or intravenous are used for rapid control of movements and generally work within minutes.
Withdrawal of the offending medication generally relieves the dystonia long term, but the patient should be
discharged on follow-up anticholinergic treatment for at least a week. For tardive dystonia, where the movement
disorder may become chronic, botulinum toxin therapy or pallidal deep brain stimulation has been used.
Akathisia
Akathisia represents a behavioral syndrome in which a patient feels a strong compulsion to move. Patients pace,
rock, walk in place or move their legs aware of the compulsion, but unable suppress it. Unlike restless legs
syndrome, the compulsion is not accompanied by a sense of pain or sensory phenomenon. Akathisia may be
caused by the same drugs that induce acute dystonia and is more prevalent than dyskinesia in patients. Atypical
19
antipsychotics have a much lower incidence of akathisia. In a community study, 18.5% of treated
20
schizophrenics reported some degree of akathisia.
The compulsion to move generally abates with drug
withdrawal. However, if drug therapy needs to be continued treatment with quetiapine carries the lowest risk of
akathisia. Propranolol or anticholinergic medications may also be of benefit.
Status dystonicus
21

Status dystonicus or “dystonic storm” is an rare condition first described by Jankovic and Penn. Patients have a
known generalized dystonic condition that acutely worsens and manifests continual, severe generalized dystonia.
The condition is often life threatening with respiratory compromise, pneumonia, rhabdomyolysis and multiorgan
22
failure. Factors triggering status dystonicus include infection, fever, general anesthesia or drugs. Drugs
implicated include anti-psychotics, anti-emetics, penicillamine and zinc. Changes in drug therapy for the
underlying dystonia can also trigger status dystonicus. No standard treatment has been found effective although
23
immediate treatment with midazolam and propofol has been advocated. Attempts are then made to stabilize the
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maintenance drug therapy that may include anticholinergics, tetrabenazine and other agents. If the severe
dystonia persists intrathecal baclofen or deep brain stimulation has been reported to have success in individual
24
cases.
Tremor
25

Drug-induced tremor is an extremely common phenomenon arising from a wide range of medications. However,
the difficulties in reports of drug-induced tremor include a lack of information about pre-existing tremor and lack of
documentation of the severity of tremor. Most drug-induced tremors are believed to arise from augmentation of
peripheral reflex arcs causing exaggerated physiologic tremor. In our experience only a few agents cause
severe postural tremor causing disability. Drugs such as lithium, sodium valproate, amiodarone, overdose with
26,27
thyroxine and the anti-rejection drugs fall into this category.
A large number of medications frequently cause a
mild, fine, rapid postural tremor that results in little impact on activities of daily living. SSRI’s, tricyclic
antidepressants, beta-agonist inhalers, corticosteroids and acyclovir fall into this latter category.
Myoclonus
Myoclonus caused by drugs is generally multifocal and associated with encephalopathy as in the serotonin
syndrome or beta-lactam induced encephalopathy. In the hospital drugs and anoxia (Lance-Adams syndrome)
are the major causes of acute myoclonus. Drugs associated with acute myoclonus include opioids used for post28
operative pain control, especially meperidine. Other medications include anti-psychotics, SSRIs, gabapentin,
pregabalin, lithium and antibiotics other than beta-lactam class agents such as trimethoprim-sulfamethoxazole
29
and hydroxyquinolones.
Chorea
Acute or subacute chorea is generally caused by inflammatory conditions such as anti-phospholipid antibody
syndrome, SLE or paraneoplastic disorders (CRMP-5 antibody or NMDA encephalitis). Chorea caused by drugs
30
is rare and can seen with the initiation of oral contraceptives or other estrogen containing medications. Other
medications associated with chorea are baclofen, lithium, gabapentin, valproate and memantine. Illegal drugs
especially crack cocaine induce chorea through the sudden and massive release of dopamine. This results in
31
choreoathetotic movements termed “crack dancing”.
References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Hall RA, Jackson RB, Swain JM. Neurotoxic reactions resulting from chlorpromazine administration. J Am
Med Assoc. 1956;161(3):214-218.
Barbosa MT, Caramelli P, Maia DP, et al. Parkinsonism and Parkinson's disease in the elderly: a
community-based survey in Brazil (the Bambui study). Mov Disord. 2006;21(6):800-808.
Benito-Leon J, Bermejo-Pareja F, Rodriguez J, et al. Prevalence of PD and other types of parkinsonism in
three elderly populations of central Spain. Mov Disord. 2003;18(3):267-274.
Avorn J, Bohn RL, Mogun H, et al. Neuroleptic drug exposure and treatment of parkinsonism in the
elderly: a case-control study. Am J Med. 1995;99(1):48-54.
Ak S, Anil Yagcioglu AE. Escitalopram-induced Parkinsonism. Gen Hosp Psychiatry. 2014;36(1):126
e121-122.
Shin HW, Chung SJ. Drug-induced parkinsonism. J Clin Neurol. 2012;8(1):15-21.
Nistico R, Fratto A, Vescio B, et al. Tremor pattern differentiates drug-induced resting tremor from
Parkinson disease. Parkinsonism Relat Disord. 2016;25:100-103.
Lim TT, Ahmed A, Itin I, et al. Is 6 months of neuroleptic withdrawal sufficient to distinguish drug-induced
parkinsonism from Parkinson's disease? Int J Neurosci. 2013;123(3):170-174.
Tolosa E, Coelho M, Gallardo M. DAT imaging in drug-induced and psychogenic parkinsonism.
Movement disorders : official journal of the Movement Disorder Society. 2003;18 Suppl 7:S28-33.
Alvarez MV, Evidente VG. Understanding drug-induced parkinsonism: separating pearls from oy-sters.
Neurology. 2008;70(8):e32-34.
Hardie RJ, Lees AJ. Neuroleptic-induced Parkinson's syndrome: clinical features and results of treatment
with levodopa. J Neurol Neurosurg Psychiatry. 1988;51(6):850-854.
Cohen IM. Complications of chlorpromazine therapy. Am J Psychiatry. 1956;113(2):115-121.

© 2017 The American Academy of Neurology Institute.

13.
14.
15.
16.
17.
18.
19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Matsumoto RR, Pouw B. Correlation between neuroleptic binding to sigma(1) and sigma(2) receptors and
acute dystonic reactions. Eur J Pharmacol. 2000;401(2):155-160.
Tarsy D, Baldessarini RJ, Tarazi FI. Effects of newer antipsychotics on extrapyramidal function. CNS
Drugs. 2002;16(1):23-45.
Barow E, Schneider SA, Bhatia KP, Ganos C. Oculogyric crises: Etiology, pathophysiology and
therapeutic approaches. Parkinsonism Relat Disord. 2016.
Koek RJ, Pi EH. Acute laryngeal dystonic reactions to neuroleptics. Psychosomatics. 1989;30(4):359364.
Burke RE, Fahn S, Jankovic J, et al. Tardive dystonia: late-onset and persistent dystonia caused by
antipsychotic drugs. Neurology. 1982;32(12):1335-1346.
Ekbom K, Lindholm H, Ljungberg L. New dystonic syndrome associated with butyrophenone therapy. Z
Neurol. 1972;202(2):94-103.
Zhang JP, Gallego JA, Robinson DG, Malhotra AK, Kane JM, Correll CU. Efficacy and safety of individual
second-generation vs. first-generation antipsychotics in first-episode psychosis: a systematic review and
meta-analysis. Int J Neuropsychopharmacol. 2013;16(6):1205-1218.
Berna F, Misdrahi D, Boyer L, et al. Akathisia: prevalence and risk factors in a community-dwelling
sample of patients with schizophrenia. Results from the FACE-SZ dataset. Schizophr Res. 2015;169(13):255-261.
Jankovic J, Penn AS. Severe dystonia and myoglobinuria. Neurology. 1982;32(10):1195-1197.
Nirenberg MJ, Ford B. Dystonic Storm. In: Frucht SJ, ed. Movement Disorder Emergencies: Diagnosis
and Management. New York: Humana; 2013.
Mariotti P, Fasano A, Contarino MF, et al. Management of status dystonicus: our experience and review
of the literature. Mov Disord. 2007;22(7):963-968.
Jech R, Bares M, Urgosik D, et al. Deep brain stimulation in acute management of status dystonicus. Mov
Disord. 2009;24(15):2291-2292.
Morgan JC, Sethi KD. Drug-induced tremors. Lancet Neurol. 2005;4(12):866-876.
Baek JH, Kinrys G, Nierenberg AA. Lithium tremor revisited: pathophysiology and treatment. Acta
Psychiatr Scand. 2014;129(1):17-23.
Orr CF, Ahlskog JE. Frequency, characteristics, and risk factors for amiodarone neurotoxicity. Arch
Neurol. 2009;66(7):865-869.
Kaiko RF, Foley KM, Grabinski PY, et al. Central nervous system excitatory effects of meperidine in
cancer patients. Annals of neurology. 1983;13(2):180-185.
Janssen S, Bloem BR, van de Warrenburg BP. The clinical heterogeneity of drug-induced myoclonus: an
illustrated review. Journal of neurology. 2016.
Nausieda PA, Koller WC, Weiner WJ, Klawans HL. Chorea induced by oral contraceptives. Neurology.
1979;29(12):1605-1609.
Daras M, Koppel BS, Atos-Radzion E. Cocaine-induced choreoathetoid movements ('crack dancing').
Neurology. 1994;44(4):751-752.

© 2017 The American Academy of Neurology Institute.

