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Abstract
Tardive dyskinesia (TD) is a serious and often permanent complication usually seen after the long-term use
of antipsychotic medications, and multiple other classes of medications have been reported to cause TD or
TD-like syndromes. TD can affect any part of the body, but it most commonly affects the mouth, lips, and
tongue. We present a case of oral-buccal-lingual dyskinesia in an 86-year-old female from the long-term use
of levetiracetam for a seizure disorder. The patient was started on levetiracetam four years before admission
and was noted to have an acute onset of oral-buccal-lingual dyskinesia that was so severe it interrupted the
patient’s speech and feeding. The patient’s dyskinesias are completely resolved after cross-tapering
levetiracetam 500 mg twice a day with valproic acid 750 mg daily. Additionally, there was a global recovery
of the patient’s mood and psychosis after the cross-taper. Our case highlights the potential implications of
levetiracetam in dyskinetic movements and neuropsychiatric symptoms, and it warrants close monitoring
of patients taking this medication especially elderly with multiple comorbidities and compromised renal
function. Moreover, the case suggests the reversible nature of both neuropsychiatric symptoms
and dyskinesias.
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Introduction
Tardive dyskinesia (TD) are abnormal, involuntary movements of the tongue, jaw, trunk, or extremities
associated with the chronic use of dopamine receptor-blocking drugs (DRBDs). Per the Diagnostic and
Statistical Manual of Mental Disorders-V-Text Revision (DSM-V-TR) published in 2022, there must be a
history of the use of the offending agent for at least three months (or one month in individuals of 60 years or
older) and the movements should be present over at least four weeks [1]. TD can affect any part of the body,
but it most commonly affects the mouth, lips, and tongue.

Antipsychotic drugs are most associated with TD, with an estimated prevalence of 20-30% among patients
taking these medications [2]. Other drug classes, including those with no dopaminergic activity, have also
been linked to TD, although mainly in case reports or series [3]. These include antidepressants [4],
antiepileptics [5], anticholinergics [6], and calcium channel blockers [7].

Although generally well-tolerated, antiepileptic drugs such as levetiracetam have rarely been associated
with various movement disorders such as tremors, ataxia, and dyskinesias [8,9]. We present a case of oral-
buccal-lingual dyskinesia and neuropsychiatric symptoms in an elderly female with a long history of
levetiracetam-treated seizure disorder that resolves after the discontinuation of levetiracetam.

This case report highlights the potential link between the long-term use of antiepileptic drugs, particularly
levetiracetam, and the development of TD. It underscores the importance of recognizing and managing the
side effects of these medications promptly.

Case Presentation
An 86-year-old African American female with a complex medical history was admitted to the emergency
department with chest pain, shortness of breath, fatigue, and dark stool. Her past medical history included
refractory hypertension, chronic anemia, chronic kidney disease, coronary artery disease, heart failure with
preserved ejection fraction, chronic myeloid leukemia in remission, and seizure disorder. She was taking
multiple medications for these conditions; please refer to Table 1 for the list of the patient's medications at
the time of admission. The patient used to be on phenytoin but was switched to levetiracetam around four
years ago after she was incidentally found to have high phenytoin levels.
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Medications Dosage

Allopurinol 300 mg daily

Calcitriol 0.5 mcg daily

Carvedilol 25 mg twice a day

Clonidine 0.2 mg three times a day

Clopidogrel 75 mg daily

Escitalopram 5 mg daily

Furosemide 40 mg daily

Gabapentin 300 mg twice a day

Iron 325 mg twice a day

Levetiracetam 500 mg twice a day

Levothyroxine 100 mcg daily

Nifedipine 90 mg daily

Pantoprazole 40 mg daily

TABLE 1: List of medications the patient was taking at the time of admission.

Upon admission, she was found to have an acute-on-chronic kidney injury, bleeding duodenal arteriovenous
malformations, and community-acquired pneumonia. She received treatment including antibiotics and a
blood transfusion. However, she developed acute agitation and altered mental status, leading to a
consultation with psychiatry.

The patient received haloperidol 0.5 mg two doses and one dose of quetiapine 25 mg at bedtime in the first
three days of admission for agitation, but both were later discontinued because of corrected QT (QTc)
prolongation as noted in the ECG (Figure 1).

FIGURE 1: Patient's ECG showing QTc prolongation of 493 (reference
range for females is 360-460).
ECG: Electrocardiogram; QTc: Corrected QT Interval

Diagnostic workup, including vitamin B12 and folate levels, thyroid-stimulating hormone, HIV, and rapid
plasma regain (RPR), was unremarkable. Brain CT showed no acute findings but revealed calcifications
within her basal ganglia, microvascular ischemic changes, and generalized atrophy with involutional
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changes (Figure 2).

FIGURE 2: CT scan of the head without contrast showing calcifications
within her basal ganglia and generalized atrophy with involutional
changes.

She was medically stabilized before being transferred to the senior behavioral health unit (SBHU) on hospital
day 13.

On evaluation at the SBHU, she exhibited choreoathetosis of the tongue, described as repetitive, irregular,
nonrhythmic tongue protrusion, and lip-smacking, which was a new development. The dyskinesias are
severe enough to interfere with speech and eating. Along with dyskinesia, she has psychomotor agitation,
combativeness, active hallucinations, and delusional thinking. Given the potential implications of
levetiracetam in her symptoms, the medication was cross-titrated to divalproex sodium 750 mg
(serum trough level: 77 mcg/mL). A steady reduction and complete disappearance of abnormal involuntary
movements and agitation were noted after completing the cross-titration.

Discussion
Levetiracetam is commonly prescribed because of its broad spectrum efficacy for various types of seizures
and relative tolerability. However, it is associated with well-documented neuropsychiatric side effects. The
highest rates of psychiatric and behavioral side effects for levetiracetam were reported in a review of 4,085
patients, with a rate of 22.1% compared to other antiepileptic drugs [10]. Despite being outlined in the
medication’s package insert related to post-marketing experience [11], there is limited literature on the
dyskinetic effects of levetiracetam. One prior case report described levetiracetam-induced chorea in a 28-
year-old woman with seizures from brain metastasis attributed to spinal cord glioblastoma, which resolved
upon switching from levetiracetam to a combination of lorazepam and phenytoin [8], and there is also
contrary evidence where levetiracetam was effective in reducing TD that was developed from chronic
neuroleptic use [9]. Elderly or people with preexisting mental illnesses may be more prone to
neuropsychiatric side effects including dyskinesia from levetiracetam, but there is no evidence necessitating
further research.

Various theories exist about the pathogenesis of TD, including chronic exposure to drugs causing
upregulation of dopamine receptors and dysfunctional gamma-aminobutyric acid (GABA) neurons leading
to an imbalance in basal ganglia pathways [12,13]. Neurodegenerative changes to the basal ganglia may
increase susceptibility [14] to TD, as demonstrated in our patient with basal ganglia calcifications noted on
CT (Figure 1). Levetiracetam's inhibition of synaptic vesicle glycoprotein 2A and alteration of GABA
metabolism and turnover in the striatum may contribute to dyskinesia by influencing striatal dopamine
release [15].

Our patient had a previous episode of involuntary movement when gabapentin was missed, suggesting a
potential link between GABAergic agents and dyskinesia. Despite a recent meta-analysis negating a
relationship between levetiracetam dose and adverse effects [16], there are independent case reports
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highlighting dose-dependent neuropsychiatric effects [17] including worsening depression and suicidal
behaviors [18], and aggression [19]. Genetic variants, gender, underlying cognitive impairment,
hypertension, and microvascular ischemic changes (Figure 1) are known risk factors for TD [3].

It is important to consider alternative explanations for tongue dyskinesia, such as spontaneous dyskinesia,
movement disorders secondary to renal failure, and subclinical seizures, which may have been undetected
without EEG monitoring. Although the dose and frequency of haloperidol or quetiapine are insufficient to
cause TD, it may still need to be considered as a risk factor.

Conclusions
The patient in this case showed a significant improvement in dyskinetic movements and psychiatric
symptoms after switching from levetiracetam to valproic acid. Patients may have developed these adverse
effects from the chronic use of levetiracetam or precipitated by acute-on-chronic renal failure, and the
elderly or people with preexisting mental illnesses may be more prone to neuropsychiatric side effects
including dyskinesia, but more research is needed to prove this association. This case highlights the
potential implications of levetiracetam in neuropsychiatric symptoms and dyskinetic movements and
warrants close monitoring of patients taking this medication, especially the elderly with multiple
comorbidities and compromised renal function. Our case also suggests the reversible nature of dyskinetic
movements and neuropsychiatric symptoms.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Kamalakar Surineni, Danielle Jones, Vy Le

Acquisition, analysis, or interpretation of data:  Kamalakar Surineni, Danielle Jones

Drafting of the manuscript:  Kamalakar Surineni, Danielle Jones, Vy Le

Critical review of the manuscript for important intellectual content:  Kamalakar Surineni, Vy Le

Supervision:  Kamalakar Surineni

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Vy Le and Kamalakar Surineni contributed equally to the work and should be considered as co-first authors.

References
1. American Psychiatric Association: Bipolar and related disorders. Diagnostic and Statistical Manual of

Mental Disorders, Fifth Edition, Text Revision. American Psychiatric Association, Washington, DC; 2022.
123-54.

2. D'Abreu A, Akbar U, Friedman JH: Tardive dyskinesia: epidemiology. J Neurol Sci. 2018, 389:17-20.
10.1016/j.jns.2018.02.007

3. Cornett EM, Novitch M, Kaye AD, Kata V, Kaye AM: Medication-induced tardive dyskinesia: a review and
update. Ochsner J. 2017, 17:162-74.

4. Raveendranathan D, Rao SG: Sertraline induced acute mandibular dystonia . J Neurosci Rural Pract. 2015,
6:586-7. 10.4103/0976-3147.169804

5. Harrison MB, Lyons GR, Landow ER: Phenytoin and dyskinesias: a report of two cases and review of the
literature. Mov Disord. 1993, 8:19-27. 10.1002/mds.870080104

6. Klawans HL, Rubovits R: Effect of cholinergic and anticholinergic agents on tardive dyskinesia . J Neurol
Neurosurg Psychiatry. 1974, 37:941-7. 10.1136/jnnp.37.8.941

7. Dressler D: Tardive dystonic syndrome induced by the calcium-channel blocker amlodipine . J Neural
Transm (Vienna). 2014, 121:367-9. 10.1007/s00702-013-1108-8

8. Yim SH, Choi YH, Heo K, Cho KH: A case of dyskinesia after levetiracetam administration . BMC Neurol.

2024 Surineni et al. Cureus 16(6): e62692. DOI 10.7759/cureus.62692 4 of 5

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dsm.psychiatryonline.org/doi/book/10.1176/appi.books.9780890425787
https://dx.doi.org/10.1016/j.jns.2018.02.007
https://dx.doi.org/10.1016/j.jns.2018.02.007
https://pubmed.ncbi.nlm.nih.gov/28638290/
https://dx.doi.org/10.4103/0976-3147.169804
https://dx.doi.org/10.4103/0976-3147.169804
https://dx.doi.org/10.1002/mds.870080104
https://dx.doi.org/10.1002/mds.870080104
https://dx.doi.org/10.1136/jnnp.37.8.941
https://dx.doi.org/10.1136/jnnp.37.8.941
https://dx.doi.org/10.1007/s00702-013-1108-8
https://dx.doi.org/10.1007/s00702-013-1108-8
https://dx.doi.org/10.1186/s12883-019-1519-8


2019, 19:292. 10.1186/s12883-019-1519-8
9. Zhou DJ, Pavuluri S, Snehal I, Schmidt CM, Situ-Kcomt M, Taraschenko O: Movement disorders associated

with antiseizure medications: a systematic review. Epilepsy Behav. 2022, 131: 10.1016/j.yebeh.2022.108693
10. Woods SW, Saksa JR, Baker CB, Cohen SJ, Tek C: Effects of levetiracetam on tardive dyskinesia: a

randomized, double-blind, placebo-controlled study. J Clin Psychiatry. 2008, 69:546-54.
10.4088/jcp.v69n0405

11. Chen B, Choi H, Hirsch LJ, Katz A, Legge A, Buchsbaum R, Detyniecki K: Psychiatric and behavioral side
effects of antiepileptic drugs in adults with epilepsy. Epilepsy Behav. 2017, 76:24-31.
10.1016/j.yebeh.2017.08.039

12. Waln O, Jankovic J: An update on tardive dyskinesia: from phenomenology to treatment . Tremor Other
Hyperkinet Mov (N Y). 2013, 3:10.7916/D88P5Z71

13. Teo JT, Edwards MJ, Bhatia K: Tardive dyskinesia is caused by maladaptive synaptic plasticity: a hypothesis .
Mov Disord. 2012, 27:1205-15. 10.1002/mds.25107

14. Kostić VS, Petrović IN: Brain calcification and movement disorders. Curr Neurol Neurosci Rep. 2017, 17:2.
10.1007/s11910-017-0710-9

15. Contreras-García IJ, Cárdenas-Rodríguez N, Romo-Mancillas A, et al.: Levetiracetam mechanisms of action:
from molecules to systems. Pharmaceuticals (Basel). 2022, 15:10.3390/ph15040475

16. Mahmoud SH, Zhou XY, Ahmed SN: Managing the patient with epilepsy and renal impairment . Seizure.
2020, 76:143-52. 10.1016/j.seizure.2020.02.006

17. Verrotti A, Prezioso G, Di Sabatino F, Franco V, Chiarelli F, Zaccara G: The adverse event profile of
levetiracetam: a meta-analysis on children and adults. Seizure. 2015, 31:49-55.
10.1016/j.seizure.2015.07.004

18. Kaufman KR, Bisen V, Zimmerman A, Tobia A, Mani R, Wong S: Apparent dose-dependent levetiracetam-
induced de novo major depression with suicidal behavior. Epilepsy Behav Case Rep. 2013, 1:110-2.
10.1016/j.ebcr.2013.07.002

19. Zhang JF, Piryani R, Swayampakula AK, Farooq O: Levetiracetam-induced aggression and acute behavioral
changes: a case report and literature review. Clin Case Rep. 2022, 10: 10.1002/ccr3.5586

2024 Surineni et al. Cureus 16(6): e62692. DOI 10.7759/cureus.62692 5 of 5

https://dx.doi.org/10.1186/s12883-019-1519-8
https://dx.doi.org/10.1016/j.yebeh.2022.108693
https://dx.doi.org/10.1016/j.yebeh.2022.108693
https://dx.doi.org/10.4088/jcp.v69n0405
https://dx.doi.org/10.4088/jcp.v69n0405
https://dx.doi.org/10.1016/j.yebeh.2017.08.039
https://dx.doi.org/10.1016/j.yebeh.2017.08.039
https://dx.doi.org/10.7916/D88P5Z71
https://dx.doi.org/10.7916/D88P5Z71
https://dx.doi.org/10.1002/mds.25107
https://dx.doi.org/10.1002/mds.25107
https://dx.doi.org/10.1007/s11910-017-0710-9
https://dx.doi.org/10.1007/s11910-017-0710-9
https://dx.doi.org/10.3390/ph15040475
https://dx.doi.org/10.3390/ph15040475
https://dx.doi.org/10.1016/j.seizure.2020.02.006
https://dx.doi.org/10.1016/j.seizure.2020.02.006
https://dx.doi.org/10.1016/j.seizure.2015.07.004
https://dx.doi.org/10.1016/j.seizure.2015.07.004
https://dx.doi.org/10.1016/j.ebcr.2013.07.002
https://dx.doi.org/10.1016/j.ebcr.2013.07.002
https://dx.doi.org/10.1002/ccr3.5586
https://dx.doi.org/10.1002/ccr3.5586

	A Case of Oral-Buccal-Lingual Dyskinesia and Neuropsychiatric Symptoms After Prolonged Levetiracetam Exposure
	Abstract
	Introduction
	Case Presentation
	TABLE 1: List of medications the patient was taking at the time of admission.
	FIGURE 1: Patient's ECG showing QTc prolongation of 493 (reference range for females is 360-460).
	FIGURE 2: CT scan of the head without contrast showing calcifications within her basal ganglia and generalized atrophy with involutional changes.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


