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Image 1–4: Formafantasma: Seeing the Wood for the Trees, Kunsthaus 
Hamburg, Installation view, 2022, photos: Hayo Heye

Drug Induced 
Movement Disorders

1. Overview/Background
2. Tardive Syndromes
3. Drug Induced Parkinsonism 
4. Akathisia
5. Drug induced Tremor

1. Overview

Chlorpromazine, synthesised in December 1951
First tried clinically a few months later

Jean Delay & Pierre Deniker 
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Tardive syndromes and antipsychotics

Tardive: from French, Tardif, meaning late.

Complex Problem:
Months OR years of treatment with antipsychotics.

Condition is caused by antipsychotics, 
BUT can also be suppressed by antipsychotics. 

*It is not only dopamine blockers..

Lithium
Antidepressants
Anticholinergics
Anticonvulsants
Amiodarone
Contraceptives
Anabolic steroids

Approach to drug induced abnormal movements

Time Course: Acute/Subacute/Chronic

Each has different presentations

ACUTE
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Acute Drug Induced Dystonia

Affects virtually any part of the body, though the cranial and neck regions are most 
commonly involved

Torticollis
Retrocollis
Jaw
Swollen Tongue Difficulty swallowinglaryngospasm
Occasionally Pisa syndrome

These are severe  (potentially life threatening) problems, and urgent 
treatment is required.

Typically, an indication for intravenous anticholinergic agent.

• DIMDs are neurobiologically and clinically distinct, with diferent
treatment paradigms and varying levels of evidence for 
anticholinergic use. 

• Anticholinergic use not supported for preventing DIMDs except in 
individuals at high risk for acute dystonia. 

• Anticholinergics can be effective for DIP and dystonia
• Not recommended for TD or akathisia

SUBACUTE
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SUBACUTE
Parkinsonism due to dopamine blockade
Parkinsonism tends to have an insidious
onset and often starts after several weeks of antipsychotic treatment

SUBACUTE
Parkinsonism due to dopamine blockade

• Anticholinergics can be effective for DIP and dystonia
• Not recommended for TD or akathisia

SUBACUTE

SUBACUTE
Parkinsonism due to dopamine blockade

2. Tardive Syndromes

CHRONIC..”TARDIVE DYSKINESIA”
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Although the tardive disorders are traditionally considered to arise late 
in the course of treatment

Shown for both OBLD and tardive dystonia that persistent cases may 
arise after short periods of exposure. 
• No minimum period of exposure that can be considered as entirely 

safe.
• Can occur years after treatment started

Tardive Syndrome: wide range of phenomena
Dyskinesia
Dystonia
Akathisia
Myoclonus
Tics/Tourettism
Stereotypies
Tremor
Chorea
Tremor
Pain
Respiratory dyskinesias

Classic Tardive DyskinesiaTardive Dystonia

Mostly choreiformDystonic

OBLNeck and Trunk

Worsened by AntiCholinergicsRespond to AntiCholinergic

These 2 conditions are not
mutually exclusive
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Tardive Dyskinesia and Dystonia

Who gets Tardive dystonia? 

> 60% among those younger than 20 years
Almost zero after the age of 40 years.

Tardive dystonia can develop at any time between 4 days and 23 years 
after exposure to dopamine receptor blockers, and there is no safe 
period.
May spread and result in focal or generalized dystonia
.

Brain (1998), 121, 2053–2066

Tardive Dyskinesia and Dystonia

Dr. Tamara Pringsheim
University of Calgary (MDS Congress, Philadelphia, 2024)

However, jaw dystonia is a chronic issue in patients of any age, and 
tracks OBLD (makes some sense).
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Some additional entities

Withdrawal dyskinesias

Stereotypies

Dr. Tamara Pringsheim
University of Calgary (MDS Congress, Philadelphia, 
2024)
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Tardive stereotypies
These are patterned, purposeless, repetitive and somewhat ritualistic movements that may appear as truncal 
rocking, pelvic thrusting, to-and-fro leg movements, hand-wringing or crossing/uncrossing of the legs. They 

may outwardly resemble akathisia but are not accompanied by inner restlessness.

Tardive stereotypies
These are patterned, purposeless, repetitive and somewhat ritualistic movements that may appear as truncal 
rocking, pelvic thrusting, to-and-fro leg movements, hand-wringing or crossing/uncrossing of the legs. They 

may outwardly resemble akathisia but are not accompanied by inner restlessness.

Not very useful, sadly

They shouldn’t have been on it anyway

They might help: Cost/ Section 21

Don’t do this

So…this boils down to lifelong Botox every 3 
months, or a pretty big operation.
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Remission: only 14% (follow up of 8 ½ years)
Discontinuation of neuroleptics ↑ chance of remission four times
Likely irreversible in many

Treatment: Drug withdrawal

3. Drug Induced Parkinsonism
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Yes yes, this we know

Overrated…sorry

Yes: fair enough

Works poorly/ side effect

Only if you want psychosis

Probably the best

Great idea/but nobody does

This will not do anything

Midbrain, with 
Substantia nigra

Dopaminergic 
Neuron

Striatum & 
Basal Ganglia

Substantia Nigra, where dopaminergic 
neurons have their cell bodies
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Booth TC . AJNR Am J Neuroradiol. 2015 Feb;36(2):229-35.

Booth TC . AJNR Am J Neuroradiol. 2015 Feb;36(2):229-35.

Booth TC . AJNR Am J Neuroradiol. 2015 Feb;36(2):229-35.

What about DiP?

In fact, MANY cases look like this:
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4. Akathisia

4. Akathisia

Akathisia: commonest movement disorder due to Dopamine 
Receptor Blockade

Akathisia has a subjective and objective element.

Subjectively patients complain of unease, distress, dysphoria and inner 
restlessness, anxiety, restlessness in the legs that precede and later 
accompany the compulsion to move about. Feelings of fear and rage 
may also be reported. 

Hum. Psychopharmacol Clin Exp 2008; 23: 15–26.

Akathisia: commonest movement disorder due to DRB

Objectively :  global restlessness and increased, semi-purposeful motor 
activity, including the incapacity to stay still: 
Observe repetitive movements of the legs and feet, often manifest as 
Pacing
Marching in place
Rocking from foot to foot
If the patient is sitting they may stand and sit repeatedly or frequently shift their body 
position in the chair. 
Moaning to relieve discomfort

Burkhard P
Acute and subacute drug-induced movement disorders

Akathisia

Dose dependent, and disappears if the dose is reduced or the drug is stopped. 
If treatment is continued it commonly subsides after two to three months
Subjective discomfort appears to decline with time
Can occur in psychiatrically normal individuals when treated with neuroleptic 
drugs.

Ladislav Haškovec, Considered akathisia to be related to “hysteria” or 
“neurasthenia.”

Post encephalitic Parkinson’s 

In 1947, the pharmaceutical company, Rhône-Poulenc, produced promethazine, a 
first generation antihistamine

…that year, drug-induced akathisia described in a patient with Parkinson’s, who 
developed restlessness 
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Akathisia

Akathisia Akathisia in idiopathic Parkinson´s disease 
(Lang and Johnson, Neurology 1987)

• 2/3 periodically experienced the need to move and inability to remain still 
• 1/4 could not explain the inability to remain still: true akathisia 
Impossible to drive long distances, sit through a movie, attend social gatherings

• Some greatly improved with levodopa. 

RLS…sensory discomfort

An urge to move the legs, usually accompanied or caused by uncomfortable 
sensations in the legs.

> with rest or inactivity 

Relieved by movement

> evening or at night
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Opioid withdrawal

35- 50% reported transient symptoms of RLS during detoxification

Gupta R, Ali R, Ray R. Willis-Ekbom disease/restless legs 
syndrome in patients with opioid withdrawal. Sleep Med. 
2018;45:39– 43. doi:10.1016/j.sleep.2017.09.028 16. 
McCarter SJ, Labott JR, Mazumder MK, et al. Emergence of 
restless legs syndrome during opioid discontinuation. J Clin 
Sleep Med. 2023;19(4):741–748. doi:10.5664/jcsm.10436

RLS

AKATHISIA Stereotypies

Restlessness 
from anxiety, 
deliriumTic

Drug 
withdrawal

RGS

PD

Treatment: acute akathisia

Reduce/discontinue antipsychotic
Lower potency agent
Clozapine/Quetiapine

Symptomatic:
Benzodiazepine
Calcium channel blocker: gabapentin (1200-3600 mg/day); pregabalin 
(300-600 mg/day); 
Opioid
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Treatment: acute chronic akathisia

Reduce/discontinue antipsychotic
Lower potency agent
Clozapine/Quetiapine

Symptomatic:
Benzodiazepine
Calcium channel blocker: gabapentin (1200-3600 mg/day); pregabalin 
(300-600 mg/day); 
Opioid
Propranolol…………..+ combinations/rotations

5. Drug induced tremor

5. Drug induced tremor

• Worth emphasizing that most tremor is postural/action.

• Rest tremor: virtually diagnostic of either PD, or DiP

Drug induced tremor= enhanced 
physiological tremor
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Treatment

Beta-blocker

Acetazolamide

Tetrabenazine (for TD tremor)

DBS
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