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Cases That Test Your Skills

How would you 
handle this case?
Answer the challenge  
questions at MDedge.com/
psychiatry and see how  
your colleagues responded

The boy whose arm wouldn’t work
Patrick Keating, MD, and Alexander M. Getz, MD

 CASE  Drooling, unsteady, and  
not himself
B, age 10, who is left handed and has autism 
spectrum disorder, is brought to the emer-
gency department (ED) with a 1-day history 
of drooling, unsteady gait, and left wrist in 
sustained flexion. His parents report that for 
the past week, B has had cold symptoms, 
including rhinorrhea, a low-grade fever 
(100.0°F), and cough. Earlier in the day, he 
was seen at his pediatrician’s office, where 
he was diagnosed with an acute respiratory 
infection and started on amoxicillin, 500 mg 
twice daily for 7 days.

At baseline, B is nonverbal. He requires 
some assistance with his activities of daily 
living. He usually is able to walk without 
assistance and dress himself, but he is not 
toilet trained. His parents report that in the 
past day, he has had significant difficulties 
with tasks involving his left hand. Normally, 
B is able to feed himself “finger foods” but 
has been unable to do so today. His parents 
say that he has been unsteady on his feet, 
and has been “falling forward” when he tries  
to walk.

Two years ago, B was started on risperi-
done, 0.5 mg nightly, for behavioral aggres-
sion and self-mutilation. Over the next 12 
months, the dosage was steadily increased 
to 1 mg twice daily, with good response. He 
has been taking his current dosage, 1 mg 

twice daily, for the past 12 months without 
adjustment. His parents report there have 
been no other medication changes, other 
than starting amoxicillin earlier that day.

As part of his initial ED evaluation, B is 
found to be mildly dehydrated, with an 
elevated sedimentation rate on urinalysis. 
His complete blood count (CBC) with differ-
ential is within normal limits. A comprehen-
sive metabolic panel shows a slight increase 
in his creatinine level, indicating dehydra-
tion. B is administered IV fluid replacement 
because he is having difficulty drinking due 
to excessive drooling.

The ED physician is concerned that B may 
be experiencing an acute dystonic reaction 
from risperidone, so the team holds this 
medication, and gives B a one-time dose of 
IV diphenhydramine, 25 mg, for presump-
tive acute dystonic reaction. After several 
minutes, there is no improvement in the sus-
tained flexion of his left wrist.
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B, age 10, develops an unsteady gait and sustained flexion of his 
wrist. He has autism spectrum disorder and has maintained the 
same medication regimen for the last year. How do you proceed?
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Which laboratory and/or imaging tests should 
be considered for B?

a) MRI of brain with and without contrast
b) CT of neck and soft tissue
c) creatine phosphokinase (CPK) level
d) MRI of spine
e) All of the above  

The authors’ observations

B presented with new-onset neurologic 
findings after a recently diagnosed upper 
respiratory viral illness. His symptoms 
appeared to be confined to his left upper 
extremity, specifically demonstrating left 
arm extension at the elbow with flexion 
of the left wrist. He also had new-onset 
unsteady gait with a stooped forward pos-
ture and required assistance with walking. 
Interestingly, despite B’s history of anti-
psychotic use, administering an anticho-
linergic agent did not lessen the dystonic 
posturing at his wrist and elbow. 

 EVALUATION  Laboratory results 
reveal new clues
While in the ED, B undergoes MRI of the brain 
and spinal cord to rule out any mass lesions 
that could be impinging upon the motor 
pathways. Both brain and spinal cord imag-
ing appear to be essentially normal, with-
out evidence of impingement of the spinal 
nerves or lesions involving the brainstem  
or cerebellum.

Due to concerns of possible airway 
obstruction, a CT scan of the neck is obtained 
to rule out any acute pathology, such as epi-
glottitis compromising his airway. The scan 
shows some inflammation and edema in the 
soft tissues that is thought to be secondary 
to his acute viral illness. B is able to maintain 
his airway and oxygenation, so intubation is 
not necessary.

A CPK test is ordered because there are 
concerns of sustained muscle contraction 
of B’s left wrist and elbow. The CPK level is 
884 U/L (reference range 26 to 192 U/L). The 

elevation in CPK is consistent with prior labo-
ratory findings of dehydration and indicating 
skeletal muscle breakdown from sustained 
muscle contraction. All other laboratory 
results, including a comprehensive meta-
bolic panel, urine drug screen, and thyroid 
screening panel, are within normal limits.

Which of the following should be considered 
in the differential diagnosis for B?

a) acute dystonic reaction
b) neuroleptic malignant syndrome
c) tardive dystonia 
d) juvenile amyotrophic lateral sclerosis (ALS)
e) iatrogenic parkinsonism

 EVALUATION  No variation in facial 
expression
B is admitted to the general pediatrics ser-
vice. Maintenance IV fluids are started due to 
concerns of dehydration and possible rhab-
domyolysis due to his elevated CPK level. 
Risperidone is held throughout the hospital 
course due to concerns for an acute dystonic 
reaction. B is monitored for several days 
without clinical improvement and eventu-
ally discharged home with a diagnosis of 
inflammatory mononeuropathy due to viral 
infection. The patient is told to discontinue 
risperidone as part of discharge instructions.

Five days later, B returns to the hospital 
because there was no improvement in his left 
extremity or walking. His left elbow remains 
extended with left wrist in flexion. Psychiatry 
is consulted for further diagnostic clarity and 
evaluation. 

On physical examination, B’s left arm 
remains unchanged. Despite discontinuing 
risperidone, there is evidence of cogwheel 
rigidity of the left wrist joint. Reflexes in the 
upper and lower extremities are 2+ and sym-
metrical bilaterally, suggesting intact upper 
and lower motor pathways. Babinski sign is 
absent bilaterally, which is a normal finding 
in B’s age group. B continues to have difficulty 
with ambulating and appears to “fall forward” 
while trying to walk with assistance. His par-

Clinical Point

Despite B’s history 
of antipsychotic use, 
administering an 
anticholinergic agent 
did not lessen the 
dystonic posturing at 
his wrist and elbow

continued on page 60
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ents also say that B is not laughing, smiling, or 
showing any variation in facial expression. 

Additional family history is gathered from B’s 
parents for possible hereditary movement dis-
orders such as Wilson’s disease. They report that 
no family members have developed involuntary 
movements or other neurologic syndromes. 
Additional considerations on the differential 
diagnosis for B include juvenile ALS or mononeu-
ropathy involving the C5 and C6 nerve roots. B’s 
parents deny any recent shoulder trauma, and 
radiographic studies did not demonstrate any 
involvement of the nerve roots.

 TREATMENT  A trial of bromocriptine
At this point, B’s neurologic workup is essen-
tially normal, and he is given a provisional 
diagnosis of antipsychotic-induced tardive 
dystonia vs tardive parkinsonism. Risperidone 
continues to be held, and B is monitored for 
clinical improvement. B is administered a one-
time dose of diphenhydramine, 25 mg, for 
dystonia with no improvement in symptoms. 
He is then started on bromocriptine, 1.25 mg 
twice daily with meals, for parkinsonian symp-
toms secondary to antipsychotic medication 
use. After 1 day of treatment, B shows less 
sustained flexion of his left wrist. He is able 
to relax his left arm, shows improvements in 
ambulation, and requires less assistance. B 

continues to be observed closely and contin-
ues to improve toward his baseline. 

At Day 4, he is discharged. B is able to 
walk mostly without assistance and demon-
strates improvement in left wrist flexion. He 
is scheduled to see a movement disorders 
specialist a week after discharge. The initial 
diagnosis given by the movement disorder 
specialist is tardive dystonia.

The authors’ observations

Tardive dyskinesia is a well-known iatro-
genic effect of antipsychotic medications 
that are commonly used to manage condi-
tions such as schizophrenia or behavioral 
agitation associated with autism spectrum 
disorder. Symptoms of tardive dyskinesia 
typically emerge after 1 to 2 years of continu-
ous exposure to dopamine receptor blocking 
agents (DRBAs). Tardive dyskinesia symp-
toms include involuntary, repetitive, pur-
poseless movements of the tongue, jaw, lips, 
face, trunk, and upper and lower extremi-
ties, with significant functional impairment.1

Tardive syndromes refer to a diverse array 
of hyperkinetic, hypokinetic, and sensory 
movement disorders resulting from at least 
3 months of continuous DRBA therapy.2 

Tardive dyskinesia is perhaps the most 
well-known of the tardive syndromes, 

Clinical Point

Symptoms of tardive 
dyskinesia typically 
emerge after 1 to 2 
years of continuous 
exposure to dopamine 
receptor blocking 
agents

Table 1

Comparison of tardive dystonia vs acute dystonic reaction
Tardive dystonia Acute dystonic reaction

Gradual onset Abrupt onset

Average duration of DRBA therapy: Years 
(average 5.7 years)

Average duration of DRBA therapy:  
Hours to days

Focal dystonia with segmental progression Focal only

May improve but not resolve with anticholinergic Improves with DRBA removal and anticholinergic

Common forms:
• blepharospasm
• retrocollis
• truncal dystonia

Common forms:
• oromandibular dystonia
• blepharospasm
• oculogyric crisis

DRBA: dopamine receptor blocking agents

Source: Reference 2 

continued from page 55
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but is not the only one to consider when 
assessing for antipsychotic-induced move-
ment disorders. A key feature differentiat-
ing a tardive syndrome is the persistence 
of the movement disorder after the DRBA 
is discontinued. In this case, B had been 
receiving a stable dose of risperidone for 
>1 year. He developed dystonic posturing 
of his left wrist and elbow that was both 
unresponsive to anticholinergic medication 
and persisted after risperidone was discon-
tinued. The term “tardive” emphasizes the 
delay in development of abnormal involun-
tary movement symptoms after initiating 
antipsychotic medications.3 Table 12 (page 
60) shows a comparison of tardive dystonia 
vs an acute dystonic reaction. 

 Other tardive syndromes include:
• tardive tics
• tardive parkinsonism
• tardive pain
• tardive myoclonus
• tardive akathisia
• tardive tremors. 

The incidence of tardive syndromes 
increases 5% annually for the first 5 years 
of treatment. At 10 years of treatment, the 
annual incidence is thought to be 49%, and 
at 25 years of treatment, 68%.4 The pre-
dominant theory of the pathophysiology of 
tardive syndromes is that the chronic use 
of DRBAs causes a gradual hypersensitiza-
tion of dopamine receptors.4 The diagnosis 
of a tardive syndrome is based on history 

of exposure to a DRBA as well as clinical 
observation of symptoms.

Compared with classic tardive dyski-
nesia, tardive dystonia is more common 
among younger patients. The mean age of 
onset of tardive dystonia is 40, and it typi-
cally affects young males.5 Typical postur-
ing observed in cases of tardive dystonia 
include extension of the arms and flexion 
at the wrists.6 In contrast to cases of pri-
mary dystonia, tardive dystonia is typically 
associated with stereotypies, akathisia, or 
other movement disorders. Anticholinergic 
agents, such as benztropine or trihexyphe-
nidyl, may or may not alleviate symptoms 
of tardive dystonia but can worsen tardive 
dyskinesia, so careful delineation between 
the 2 syndromes is important.6 

The American Psychiatric Association 
has issued guidelines on screening for 
involuntary movement syndromes by 
using the Abnormal Involuntary Movement 
Scale (AIMS).7 The current recommenda-
tions include assessment every 6 months 
for patients receiving first-generation anti-
psychotics, and every 12 months for those 
receiving second-generation antipsychot-
ics.7 Prescribers should also carefully assess 
for any pre-existing involuntary move-
ments before prescribing a DRBA.7

Which of the following are FDA-approved 
treatments for tardive dyskinesia?

a) gingko biloba
b) vitamin E

Clinical Point

A key feature 
differentiating a 
tardive syndrome is 
the persistence of the 
movement disorder 
after the DRBA is 
discontinued

Table 2

AAN guidelines for the treatment of tardive dyskinesia
Insufficient evidence Weak evidence Moderate evidence FDA-approved

Withdrawal of DRBA Amantadine Ginkgo biloba Valbenazine

Switching from FGA to SGA Tetrabenazine Clonazepam Deutetrabenazine

Vitamin E Galantamine

Bromocriptine

AAN: American Academy of Neurology; DRBA: dopamine receptor blocking agents; FGA: first-generation antipsychotic; 
SGA: second-generation antipsychotic

Source: Reference 8
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Clinical Point

In B’s case, 
bromocriptine was 
used to counter the 
dopamine-blocking 
effects of risperidone 
and his parkinsonian 
features improved

c) valbenazine and deutetrabenazine
d) bromocriptine and clonazepam

The authors’ observations

In 2013, the American Academy of 
Neurology (AAN) published guidelines 
on the treatment of tardive dyskinesia. 
According to these guidelines, at that time, 
the treatments with the most evidence sup-
porting their use were clonazepam, ginkgo 
biloba, amantadine, and tetrabenazine.8 
Other medications, including bromocrip-
tine, baclofen, botulinum toxin, and vita-
min E, did not show sufficient evidence to 
be recommended or refuted as treatment 
options.8 Botulinum toxin has long been 
utilized to treat focal and cervical dystonias, 
although there is no clear consensus on its 
role in treating tardive syndromes because 
of the conflicting results of prior studies.8 

Table 28 (page 61) outlines the AAN guide-
lines for treating tardive dyskinesia.

In 2017, valbenazine and deutetrabena-
zine became the first FDA-approved treat-
ments for tardive dyskinesia in adults. Both 
medications block the vesicular mono-
amine transporter 2 (VMAT2) system, 
which results in decreased synaptic dopa-
mine and dopamine receptor stimulation. 
Both VMAT2 inhibitor medications have 
a category level A supporting their use for 
treating tardive dyskinesia.8-10

Currently, there are no published treat-
ment guidelines on pharmacologic man-
agement of tardive dystonia. In B’s case, 
bromocriptine, a dopamine agonist, was 
used to counter the dopamine-blocking 
effects of risperidone on the nigrostriatal 
pathway and improve parkinsonian fea-
tures of B’s presentation, including bra-
dykinesia, stooped forward posture, and 
masked facies. Bromocriptine was found to 
be effective in alleviating parkinsonian fea-
tures; however, to date there is no evidence 
demonstrating its effectiveness in counter-
ing delayed dystonic effects of DRBAs. 

 OUTCOME  Improvement of 
dystonia symptoms
One week after discharge, B is seen for a fol-
low-up visit. He continues taking bromocrip-
tine, 1.25 mg twice daily, with meals after 
discharge. On examination, he has some evi-
dence of tardive dystonia, including flexion 
of left wrist and posturing while ambulating. 
B’s parkinsonian features, including stooped 

Bottom Line
Tardive dystonia is a possible iatrogenic adverse effect for patients receiving 
long-term dopamine receptor blocking agent (DRBA) therapy. Tardive syndromes 
encompass delayed-onset movement disorders caused by long-term blockade of 
the dopamine receptor by antipsychotic agents. Tardive dystonia can be contrasted 
from acute dystonic reaction based on the time course of development as well as 
by the persistence of symptoms after DRBAs are withheld.

Related Resources 
•  American Academy of Neurology. Summary of evidence-based 

guideline for clinicians: treatment of tardive syndromes. https://
www.aan.com/Guidelines/Home/GetGuidelineContent/613. 
Published 2013.

•  Dystonia Medical Research Foundation. https://dystonia-
foundation.org/.

Drug Brand Names

Amantadine • Gocovri,  
   Symmetrel
Amoxicillin • Amoxil
Baclofen • Kemstro,  
   Liroesal
Benztropine • Cogentin
Bromocriptine • Parlodel
Clonazepam • Klonopin

Deutetrabenazine • Austedo
Galantamine • Razadyne
Quetiapine  • Seroquel
Risperidone • Risperdal
Tetrabenazine • Xenazine
Trihexyphenidyl • Artane,  
   Tremin
Valbenazine • Ingrezza
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we employ the circuits of our brain where 
wisdom putatively resides11 and which may 
develop further (via neuroplasticity) with the 
conduct of psychotherapy.12 Those brain cir-
cuits include:

• prefrontal cortex (for emotional regula-
tion, decision-making, and value relativism)

• lateral prefrontal cortex (to facilitate 
calculated, reason-based decision-making)

• medial prefrontal cortex (for emo-
tional valence and pro-social attitudes and 
behaviors).

However, being human, it is quite likely 
that our amygdala may “seep through” and 
color our judgment and decisions. But let us 
try to cast a vote that is not only good for the 
country but also good for our patients, many 
of whom may not even be able to vote. Election 
season is a time to make a positive difference 
in our patients’ lives, not just ours. Let’s hope 
our brains exploit this unique opportunity.

Henry A. Nasrallah, MD
Editor-in-Chief
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forward posture, masked facies, and cog-
wheel rigidity of the left wrist muscle, have 
resolved. B is now able to walk on his own 
without unsteadiness. Bromocriptine is dis-
continued after 1 month, and his symptoms 
of dystonia continue to improve. 

Two months after hospitalization, B is 
started on quetiapine, 25 mg twice daily, for 
behavioral aggression. Quetiapine is chosen 
because it has a lower dopamine receptor 
affinity compared with risperidone, and theo-
retically, quetiapine is associated with a lower 
risk of developing tardive symptoms. During 
the next 6 months, B is monitored closely for 
recurrence of tardive symptoms. Quetiapine is 
slowly titrated to 25 mg in the morning, and 
50 mg at bedtime. His behavioral agitation 
improves significantly and he does not have a 
recurrence of tardive symptoms.
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Clinical Point

B was started on 
quetiapine, which has 
a lower dopamine 
receptor affinity 
compared with 
risperidone 
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Election season is 
a time to make a 
positive difference 
in our patients’  
lives, not just ours


