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and limb dyskinesia in a patient with autism
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SUMMARY

Methylphenidate is the first-line pharmacological agent used in the treatment of children with Autism Spectrum
Disorder (ASD) and comorbid Attention-Deficit Hyperactivity Disorder (ADHD); however, it may rarely cause movement
disorders. This case report presents a 9-year-old male patient who developed acute orofacial and limb dyskinesia fol-
lowing the initiation of high-dose modified-release methylphenidate, four weeks after the abrupt discontinuation of
aripiprazole treatment. The dyskinesia completely regressed upon cessation of the stimulant therapy and did not recur
during subsequent gradual dose titration. The case is discussed in the context of the hypothesis that dopaminergic
hypersensitivity resulting from antipsychotic withdrawal may lower the threshold for stimulant-induced dyskinesia.
Furthermore, the importance of careful dose titration and close clinical monitoring when re-initiating stimulant therapy
is emphasized, particularly in patients with neurodevelopmental disorders who have a history of recent antipsychotic
discontinuation.
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INTRODUCTION structure of ASD can present unique challenges.
Unlike typically developing children, individuals

Attention-Deficit Hyperactivity Disorder (ADHD) W_ith _ASD often exhibit dysfunctions in dope‘lminer-
is commonly seen in children with Autism i signaling (10) and abnormal basal ganglia func-

Spectrum Disorder (ASD) (1), with reported tioning (11). These neurodevelopmental characte-

comorbidity rates ranging from 50% to 70% (2). ristics may lead to a ‘neurobiological vulnerability’,

The co-occurrence of ASD and ADHD is associa-  lowering the threshold for adverse motor events
ted with greater impairment in adaptive function- such as dyskinesias when central dopaminergic

ing and poorer quality of life (3). Psychiatric medi- pa.thw'ays are stimulate.d.'"l."her'efore, 'understar.ld'ing
cation prescription rates are increasing in ASD (4), this biological susceptibility is crucial for clinical
and ADHD is the most common psychiatric disor- management.

der contributing to this trend (5).

Dyskinesia is characterized by involuntary, repeti-
tive, abnormal muscle movements that often affect

The  current literature  suggests  that . .
the face, limbs, and trunk. It is often caused by

methylphenidate (MPH) is the first-line treatment

in children and adolescents with ASD and ADHD ~ medications,  neurological = disorders  like
(6,7). The side effects associated with Parkinson's and Huntington's diseases, metabolic

methylphenidate include reduced appetite, insom- 1mba'lanf:es, anfi ge‘netlc. prec.h.spo.smons.
nia, headaches, anxiety, weight loss, abdominal Medications associated with this condition include

pain, irritability, and increases in heart rate and antipsychotics, antidepressants, mood stabilizers,
blood pressure (8). Most side effects are mild anticonvulsants, antiemetics, and many other drugs

often transient, and can be alleviated through dose 1(12)' Se\{erall case reports 1nd1cat§: thgt MPHhcan
adjustment (9). However, the neurobiological ead to involuntary movement disorders such as
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tics, chorea, and dyskinesia in a wide range of child-
ren, from healthy children to those with multiple
developmental disabilities (13-16). However, while
reports describing these adverse motor events
specifically in the ASD population are limited, they
are particularly clinically relevant given the unique
neurobiological susceptibility of these patients. To
date, only a few cases of stimulant-induced orofa-
cial dyskinesia have been described in children and
adolescents with ASD (17, 18).

This case report describes acute orofacial and limb
dyskinesia developing in a boy treated with
methylphenidate for ADHD. To our knowledge,
this is one of the rare reports in the literature with
methylphenidate induced both orofacial and limb
dyskinesia in children and adolescents with ASD,
highlighting the importance of careful titration and
monitoring in this vulnerable group.

Case Presentation

A 9-year-old male with ASD was referred to our
child and adolescent psychiatry clinic by the pedi-
atric emergency department due to abnormal and
involuntary movements. His birth history indicated
that he was born following an uneventful pregnancy
and delivery, and there were no known medical
conditions or psychiatric disorders in the family.
There was no family history of any movement di-
sorder. His developmental milestones were
delayed: he spoke his first words at 18 months,
began using two-word phrases at four years, and
walked independently at 20 months. He achieved
toilet training at the age of five. At two years old,
he received a diagnosis of ASD due to limited
social communication and interaction, including
poor eye contact, failure to respond to his name,
and sensory sensitivities. Two years ago, he was
diagnosed with ADHD and mild intellectual di-
sability according to the fifth edition of the
Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) criteria at another child and
adolescent psychiatry clinic. Although standardized
psychometric tests were not available at presenta-
tion, the diagnosis was confirmed based on clinical
assessment of adaptive functioning and develop-
mental history according to DSM-5 criteria.
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His treatment regimen had included modified-
release methylphenidate (MPH) at 30 mg/day and
aripiprazole at 7.5 mg/day for approximately one
year. Four weeks prior to admission, his mother
had abruptly discontinued all medications, due to
perceived improvement. At the end of a 4 week
drug-free period, his mother restarted treatment
(MPH 30 mg/day, Modified-Release formulation)
because of a significant increase in inattention and
hyperactivity symptoms without medical consulta-
tion. On the morning of admission, he received the
first dose of MPH after the four-week discontinua-
tion and developed involuntary movements
approximately 2 hours after taking the medication.
Four hours after taking the medication, he presen-
ted to the pediatric emergency department due to
persistent symptoms.

Physical examination revealed a generally well-
developed child with stable vital signs. His cooper-
ation was limited. He used single purposeful words
in verbal communication occasionally. Notably, he
exhibited abnormal involuntary movements affect-
ing the orofacial region and limbs, including facial
grimacing, lip licking, tongue rolling, and involun-
tary shaking of the bilateral arms and legs. These
involuntary movements were characterized as non-
rhythmic, rapid, and uncontrollable, clearly distin-
guishing them from the patient's usual stereotypies
associated with ASD.

A detailed neurological examination was per-
formed to exclude other underlying pathologies.
There was no rigidity or spasticity in muscle tone.
Deep tendon reflexes were bilaterally normoactive,
and no pathological reflexes were observed.
Cerebellar ~ function  tests were intact.
Extrapyramidal system examination revealed no
resting tremor, bradykinesia, or dystonic posturing.
Sensory and cranial nerve examinations were nor-
mal. Consequently, the clinical presentation pri-
marily suggested isolated dyskinesia. His mother
stated that they used MPH only and did not use any
other drug, herbal product or substance. There was
no recent history of infection. The clinical presen-
tation was assessed as dyskinesia. Total Abnormal
Involuntary Movement Scale (AIMS) score was 22
points, indicating moderate-to-severe dyskinesia.
This severity was accompanied by functional
impairment, particularly limiting the patient's abil-
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ity to cooperate and communicate verbally.

The patient was monitored in the 24-hour observa-
tion unit without any intervention. Approximately
10 hours after medication ingestion, a decrease in
involuntary movements was observed, and the
AIMS score decreased to 6 points, reflecting a
marked clinical improvement to mild severity.
Dyskinetic symptoms resolved completely by the
following day. MPH was discontinued, and the
patient was discharged. During the pediatric neu-
rology follow-up, cranial magnetic resonance imag-
ing (MRI) and electroencephalogram (EEG)
results were normal. No dyskinetic movements
were observed during the one-month follow-up at
the child and adolescent psychiatry clinic. During
the subsequent visit, it was reported that the
patient had some problems due to attention and
hyperactivity problems. The family requested the
re-initiation of MPH treatment. After discussing
the possible risks, the family expressed their prefe-
rence for reinitiating treatment, given the patient’s
previous positive response to MPH. His body
weight was 28 kg. MPH was re-initiated at 10
mg/day and was gradually titrated up to 30 mg/day
over a period of 3 months. According to the
Clinical Global Impression-Improvement (CGI-I)
rating scale, his attention and hyperactivity symp-
toms showed moderate to much improvement dur-
ing the three months of treatment. During the sub-
sequent six-month follow-up, the patient under-
went systematic evaluation using the AIMS. The
AIMS score was 0, indicating a complete absence
of dyskinetic movements. Although video docu-
mentation was not obtained during follow-up, the
consistency between clinician assessments and
caregiver reports supports the conclusion of non-
recurrence. Written informed consent was
obtained from his parents for the publication of
this case report.

DISCUSSION

In our case report, a 9-year-old male with ADHD
and ASD developed orofacial and limb dyskinesia
immediately after the first dose of MPH 30 mg/day.
Subsequently, MPH was discontinued, and dyski-
netic symptoms resolved completely after the ces-
sation of the medication. One month later, MPH
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was reinitiated with the dose titration regimen, and
dyskinesia did not recur. Assessment using the
Naranjo Adverse Drug Reaction Probability Scale
yielded a score of 8 that shows probable adverse
drug reaction (19). However, due to the recent
complexity of the patient’s recent psychotropic re-
gimens, causality attribution based on solely on the
scale should be interpreted with caution. A high
score primarily reflects a significant temporal rela-
tionship between drug intake and dyskinesia,
rather than potential confounding factors, such as
the possible contributing role of dopaminergic
hypersensitivity following aripiprazole discontinua-
tion.

Establishing an accurate diagnosis required a sys-
tematic differential diagnostic approach to exclude
other movement disorders. First, acute dystonia
was ruled out due to the absence of sustained mus-
cle contractions, and the presence of normal mus-
cle tone on neurological examination. Second,
stereotypies were excluded as the observed move-
ments were acute in onset, non-rhythmic, and dis-
tinguishable from the patient’s baseline repetitive
behaviors. Third, epileptic phenomena and struc-
tural lesions were excluded based on normal find-
ings in both the EEG and cranial MRI. Fourth, a
tic disorder was not considered a primary diagnosis
due to the absence of a past history of tics, the con-
tinuous and involuntary nature of the movements,
and the clear temporal relationship with drug
intake.

Another critical issue in this case is the potential
neuroadaptive changes that may occur during the
4-week period following the abrupt discontinuation
of aripiprazole. Aripiprazole is an atypical antipsy-
chotic with partial agonist effects on D2 receptors
(20). It has a mean elimination half-life of 75 hours,
whereas its active metabolite, dehydroaripiprazole,
has a half-life of approximately 94 hours (21).
Although pharmacokinetic studies in children and
adolescents indicate that psychotropic drugs reach
peak concentrations more rapidly, accumulation
and elimination processes are comparable to those
in adults and maintain prolonged D2 receptor
occupancy (22). Consequently, the physiological
washout period, during which the drug and its
active metabolites are cleared and receptor occu-
pancy decreases, can extend up to 2-3 weeks.
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Furthermore, chronic antipsychotic use may lead to
the upregulation of postsynaptic dopamine recep-
tors, resulting in receptor supersensitivity manifest-
ing as hypersensitivity to dopaminergic stimulation
(23). We hypothesize that the patient’s dopaminer-
gic system was in a state of supersensitivity due to
the discontinuation of aripiprazole four weeks
prior. The re-administration of methylphenidate at
a relatively high dose (30 mg/day; 1.07 mg/kg for a
28 kg child) likely resulted in a sudden and substan-
tial increase in synaptic dopamine levels. This
dopamine surge, acting upon the already hypersen-
sitive D2 receptors, likely precipitated the acute
dyskinetic movements.

Dyskinesias can be categorized into two groups
based on the time between the initiation of stimu-
lant therapy and the onset of dyskinetic symptoms.
The first group is characterized by cases in which
dyskinesia develops immediately after the initiation
of stimulant therapy, and involuntary movements
resolve completely on the same day (13, 16, 24).
The second group describes patients who develop
dyskinesia a few weeks after initiation of stimulant
therapy, which may persist for months after discon-
tinuation (25). The underlying mechanisms of
these two groups of dyskinesias differ: The first
group is associated with overstimulation of
dopamine receptors due to higher serum levels of
the stimulant, while the second group is associated
with hypersensitivity of dopamine receptors (13). A
review of the literature on methylphenidate-
induced dyskinesia in patients with ASD highlights
heterogeneity regarding the potential underlying
mechanisms across reported cases. For instance,
Baweja et al. (17) described late-onset dyskinesia
occurring after prolonged use, whereas Lee et al.
(18) reported a case report of acute-onset dyskine-
sia. Our case also underscores the specific contri-
bution of antipsychotic withdrawal within this het-
erogeneity. In contrast to previous reports, the
presence of a pronounced aripiprazole washout
period leads to a hypersensitivity model, suggesting
that dyskinesia may also be the result of a sensi-
tized dopaminergic system. It is crucial for clini-
cians to recognize that stimulant-induced move-
ments in ASD can often be multifactorial in nature.

In the literature, it has been reported that, depen-
ding on the severity of dyskinetic symptoms, ma-
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nagement may involve conservative observation or
pharmacological intervention with biperiden (26)
or diphenhydramine (15). In our case, no pharma-
cological treatment was initiated because the dysk-
inetic symptoms were not severe and showed a ten-
dency to subside spontaneously. Previous case
reports of dyskinesia in patients with ASD have
indicated that dyskinesia spontaneously resolved
after discontinuation of methylphenidate (17, 18).
Methylphenidate treatment in patients with ASD
has been reported to be associated with lower effi-
cacy and more adverse side effects compared to
individuals with typically developing ADHD (27).
Therefore, cautious dose titration in small incre-
ments with frequent reassessment has been recom-
mended to improve tolerability in the treatment
with methylphenidate in this group (28). In our
case, dyskinesia did not recur when we restarted
methylphenidate with gradual dose titration.

Finally, the findings cannot be generalized to the
entire ASD population, primarily because this is a
single case report with a complex pharmacological
history where medication changes were caregiver-
driven rather than clinician-controlled, introducing
uncertainty regarding exact dosing intervals.
However, this case report underscores an impor-
tant clinical implication that the "safety margin" for
pharmacological manipulations in neurodevelop-
mental disorders is narrow. Clinicians should con-
sider that adverse motor movements may not be
solely the side effects of a single agent but rather
result of complex neuroadaptive interactions, par-
ticularly the interaction between antipsychotic
withdrawal and stimulant re-introduction.

Correspondence address: M.D., Hanim Hulya Alinay,
Bagaksehir Cam and Sakura City Hospital, Department Of
Child and Adolescent Psychiatry, Istanbul, Turkiye
hnmozkan@gmail.com

149



Alnay HH, Seker H.

REFERENCES

1. Rosellé R, Martinez-Raga J, Mira A, Pastor JC, Solmi M,
Cortese S. Cognitive, social, and behavioral manifestations of
the co-occurrence of autism spectrum disorder and attention-
deficit/hyperactivity disorder: a systematic review. Autism.
2022;26(4):743-60.

2. Rong Y, Yang CJ, Jin Y, Wang Y. Prevalence of attention-
deficit/hyperactivity disorder in individuals with autism spec-
trum disorder: a meta-analysis. Res Autism Spectr Disord.
2021;83:101759.

3. Sikora DM, Vora P, Coury DL, Rosenberg D. Attention-
deficit/hyperactivity disorder symptoms, adaptive functioning,
and quality of life in children with autism spectrum disorder.
Pediatrics. 2012;130(Suppl 2):S91-7.

4. Kamimura-Nishimura K, Froehlich T, Chirdkiatgumchai V,
Adams R, Fredstrom B, Manning P. Autism spectrum disorders
and their treatment with psychotropic medications in a nation-
ally representative outpatient sample: 1994-2009. Ann
Epidemiol. 2017;27(7):448-53.e1.

5. Jobski K, Hofer J, Hoffmann F, Bachmann C. Use of psy-
chotropic drugs in patients with autism spectrum disorders: a
systematic review. Acta Psychiatr Scand. 2017;135(1):8-28.

6. National Institute for Health and Care Excellence (NICE).
Attention deficit hyperactivity disorder: diagnosis and manage-
ment [NG87]. London: NICE; 2018. Available from:
https://www.nice.org.uk/guidance/ng87

7. Cortese S, Adamo N, Del Giovane C, Mohr-Jensen C, Hayes
AlJ, Carucci S, Atkinson LZ, Tessari L, Banaschewski T, Coghill
D, Hollis C, Simonoff E, Zuddas A, Barbui C, Purgato M,
Steinhausen HC, Shokraneh F, Xia J, Cipriani A. Comparative
efficacy and tolerability of medications for attention-deficit
hyperactivity disorder in children, adolescents, and adults: a sys-
tematic review and network meta-analysis. Lancet Psychiatry.
2018;5(9):727-38.

8. Graham J, Coghill D. Adverse effects of pharmacotherapies
for attention-deficit hyperactivity disorder: epidemiology, pre-
vention and management. CNS Drugs. 2008;22(3):213-37.

9. Santosh PJ, Taylor E. Stimulant drugs. Eur Child Adolesc
Psychiatry. 2000;9(Suppl 1):127-43.

10. Pavdl D. A dopamine hypothesis of autism spectrum disor-
der. Dev Neurosci. 2017;39(5):355-60.

11. Prat CS, Stocco A, Neuhaus E, Kleinhans NM. Basal ganglia
impairments in autism spectrum disorder are related to abnor-
mal signal gating to prefrontal cortex. Neuropsychologia.
2016;91:268-81.

12. Correll CU, Kane JM, Citrome LL. Epidemiology, preven-
tion, and assessment of tardive dyskinesia and advances in treat-
ment. J Clin Psychiatry. 2017;78(8):1136-47.

13. Baldzs J, Besnyd M, Géddoros J. Methylphenidate-induced
orofacial and extremity dyskinesia. J Child Adolesc
Psychopharmacol. 2007;17(3):378-82.

14. Yilmaz AE, Donmez A, Orun E, Tas T, Isik B, Sonmez FM.
Methylphenidate-induced acute orofacial and extremity dyski-
nesia. J Child Neurol. 2013;28(6):781-3.

15. Waugh JL. Acute dyskinetic reaction in a healthy toddler fol-

150

lowing  methylphenidate Pediatr  Neurol.

2013:49(1):58-60.

16. Senecky Y, Lobel D, Diamond GW, Weitz R, Inbar D.
Isolated orofacial dyskinesia: a methylphenidate-induced move-
ment disorder. Pediatr Neurol. 2002;27(3):224-6.

17. Baweja R, Mills S, Waxmonsky J. Dexmethylphenidate
extended release-associated orofacial dyskinesia in an adoles-
cent with autism spectrum disorder after prolonged use. J Child
Adolesc Psychopharmacol. 2018;28(6):423.

18. Lee M, Wang L. Methylphenidate-induced orofacial dyski-
nesia: report of two school-age boys in Taiwan. HK J Paediatr
(New Series). 2017;22(2):107-9.

ingestion.

19. Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts
EA, Janecek E, Domecq C, Greenblatt DJ. A method for esti-
mating the probability of adverse drug reactions. Clin
Pharmacol Ther. 1981;30(2):239-45.

20. Tuplin EW, Holahan MR. Aripiprazole, a drug that displays
partial agonism and  functional selectivity.  Curr
Neuropharmacol. 2017;15(8):1192-207.

21. Caccia S. Pharmacokinetics and metabolism update for
some recent antipsychotics. Expert Opin Drug Metab Toxicol.
2011;7(7):829-46.

22. Findling RL, Kauffman RE, Sallee FR, Carson WH, Nyilas
M, Mallikaarjun S, Pikalov A. Tolerability and pharmacokinet-
ics of aripiprazole in children and adolescents with psychiatric
disorders: an open-label, dose-escalation study. J Clin
Psychopharmacol. 2008;28(4):441-6.

23. Chouinard G, Samaha AN, Chouinard VA, Peretti CS,
Kanahara N, Takase M, Iyo M. Antipsychotic-induced
dopamine supersensitivity psychosis: pharmacology, criteria,
and therapy. Psychother Psychosom. 2017;86(4):189-219.

24. Hollis CP, Thompson A. Acute dyskinesia on starting
methylphenidate after risperidone withdrawal. Pediatr Neurol.
2007;37(4):287-8.

25. Lipkin PH, Goldstein 1J, Adesman AR. Tics and dyskinesias
associated with stimulant treatment in attention-deficit hyperac-
tivity disorder. Arch Pediatr Adolesc Med. 1994;148(8):859-61.

26. Arslan EA, Arslan E, Kiling A, Goksu 0. Effect of biperiden
treatment in acute orofacial and extremity dyskinesia with
methylphenidate therapy. Pediatr ~ Emerg  Care.
2018;34(11):e217-¢8.

27. Stigler KA, Desmond LA, Posey DJ, Wiegand RE,
McDougle CJ. A naturalistic retrospective analysis of psychos-
timulants in pervasive developmental disorders. J Child Adolesc
Psychopharmacol. 2004;14(1):49-56.

28. Mahajan R, Bernal MP, Panzer R, Whitaker A, Roberts W,
Handen B, Hardan A. Clinical practice pathways for evaluation
and medication choice for attention-deficit/hyperactivity disor-
der symptoms in autism spectrum disorders. Pediatrics.
2012;130(Suppl 2):S125-38.

Turkish J Clinical Psychiatry 2026;29:146-150



