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ABSTRACT

Metronidazole, a nitroimidazole compound, is a frequently utilised antimicrobial medication employed in the management of a
wide range of bacterial and protozoal infections. Metronidazole can rarely cause neurological side effects such as encephalo-
pathy, cerebellar dysfunction, and peripheral neuropathy. This case report describes a 62-year male who developed cerebellar
ataxia after five weeks of metronidazole treatment for an amoebic liver abscess. MRI findings showed hyper-intense signals in the
bilateral dentate nuclei of the cerebellum. Discontinuation of metronidazole led to rapid symptom improvement within 48-72
hours, with complete resolution of MRI abnormalities after eight weeks. In Pakistan, metronidazole stands as an easily accessible
and frequently used over-the-counter (OTC) medication. Despite its extensive utilisation, a considerable number of its adverse
effects remain under-recognised. This case underscores the importance of recognising metronidazole-induced neurotoxicity to

avoid unnecessary investigations and ensure timely management.
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INTRODUCTION

Metronidazole, a nitroimidazole compound, is a frequently
utilised antimicrobial medication used in the management of
awide range of bacterial and protozoal infections. Nitroimida-
zoleis categorised as a pro-drug, necessitating reductive acti-
vation under the conditions of reduced-oxygen tension. This
activation process results in the fragmentation of the imida-
zole moiety, contributing to its cytotoxic effects.’ The neuro-
logical manifestations associated with metronidazole encom-
pass encephalopathy, cerebellar dysfunction, and peripheral
neuropathy, with an estimated incidence rate of approxi-
mately 0.25% among the exposed individuals.” The classical
magnetic resonance imaging (MRI) brain findings associated
with metronidazole-induced neurotoxicity include bilateral
symmetrical hyper-intense lesions within the cerebellar
nuclei, genu, and splenium of the corpus callosum on T2-
weighted images.’ The mechanism underlying the develop-
ment of neurological toxicity includes inhibition of thiamine
phosphorylation, inhibition of neural protein synthesis, and
oxidation of catecholaminesleading to quinone radical forma-
tionand celldeath.* In Pakistan, metronidazole is easily acces-
sible and is frequently used over-the-counter (OTC) medica-
tion. Despite its extensive utilisation, its adverse effects
remain under- recognised.’
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Inthis context, we report a case highlighting a reversible cere-
bellar syndrome as a side effect associated with the use of this
medicine.

CASE REPORT

A 62-year male, a professional driver with no known comor-
bidities or addictions, presented to the emergency depart-
ment reporting sudden onset of speech and walking difficul-
ties for two days. Speech impairment included slurred and
fragmented speech, while walking difficulty involved balance
issuesand lateral swaying. Five weeks earlier, the patient had
been hospitalised for an amoebic liver abscess and was on
metronidazole (2.4 g/day).

Neurological examination revealed intact higher cognitive
functions, normal cranial nerves, and absence of meningeal
irritation signs. However, the patient exhibited a wide-based
gait and difficulty with tandem walking. Motor and sensory
functions were normal. A plain computed tomography (CT)
scan of the brain showed age-related cerebral atrophy but no
evidence of haemorrhagic stroke. The cerebrospinal fluid
(CSF) analysis yielded normal results. Bilateral carotid
Dopplerand echocardiogram (ECHO) examinations were also
within normal limits. The patient was initiated on antiplatelet
therapy; however, within the subsequent 48 hours, his condi-
tion deteriorated. He developed incomprehensible speech
and had difficulty maintaining posture even while seated. MRI
of the brain was performed, revealing hyper-intense signals
on T2-weighted and FLAIR images in the bilateral dentate
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nucleiofthecerebellum (Figure 1). Metronidazole administra-
tion was stopped, leading to immediate improvement, with
significant resolution of symptoms over 48-72 hours. After
eightweeks, arepeatMRIbrainshowed resolutionof hyper-in-
tensesignalsinthe cerebellum (Figure2).

DISCUSSION

Drug-induced cerebellar ataxia can result from various
classes of medications. The most common groups associated
withthisadverseeffectareantiepilepticmedications, benzodi-
azepines,andanti-neoplasticmedicines. Severalreportsiden-
tify metronidazole as a significant causative agent of cere-
bellar syndrome among antimicrobial drugs. The manifesta-
tions comprise dysarthria and ataxia, often accompanied by
peripheral neuropathy. The adverse effects appear to corre-
late with the cumulative dose administered.® Metronida-
zole-induced neurotoxicity wasfirst reportedin 1977, in which
a young female experienced disorientation and memory loss
after treatment with metronidazole for trichomonas
infection.” Symptom onset typically occurs around 6-7 weeks
onaverage, although wide variability exists, as demonstrated
in the present case where the patient presented after five
weeks of treatment. The median cumulative dose reported is
65.49, yet considerable variability exists, ranging from
5-2000g. In the current case, the cumulative dose was 84 g.
Although symptom recovery typically occurs within two
weeks on average, individual patient responses are contin-
gentupon multiple variables, including the involvement of the
central, peripheral, or autonomic nervous systems.*® Recent
literature related to MRI brain findings in metronidazole-
induced neurotoxicity suggests that all patients showed
symmetricalhyper-intenselesionsinthe dentate nucleionT2-
weighted images. Additionally, the midbrain, corpus
callosum, pons, medulla, basal ganglia, and supratentorial
white matter may be involved. True diffusion restriction was
seeninthe corpus callosumin a few cases. Symptoms usually
resolve in the majority of patients after stopping the drug.”
Consistent with the literature, our patient's MRI brain
exhibited similar findings with complete resolution in interval
imaging. In this case, the patient experienced rapid symptom
resolution, with almost complete resolution within 72 hours of
medicine cessation. Given the rarity of cases with a classical
presentation, we deemed it pertinenttoreportthis case.

Figure 1: MRI brain prior to stopping metronidazole demonstrating
hyper-intense signals in the dentate nuclei on T2-weighted axial (a),
sagittal (b),andFLAIRimages(c).

Figure 2: MRI repeated at 8 weeks after stopping metronidazole
showed resolution of hyper-intense signals of the dentate nuclei in T2-
weightedaxial (a), sagittal (b),and FLAIRimages (c).

In conclusion, physicians should be mindful that metronida-
zole, as one of the most commonly utilised OTC medicine in
thiscountry, cancauseararebutreversibleside effect of cere-
bellar toxicity. This consideration is particularly important to
preventunnecessary investigations.

PATIENT’S CONSENT:
Writteninformed consentwas obtained fromthe patient.

COMPETING INTEREST:
Theauthorsdeclared no conflictinterest.

AUTHORS’ CONTRIBUTION:

RK, FS,JL: Contributed to the design, drafting, and critical revi-
sionofthe manuscript.

Allauthors approved the final version of the manuscript to be
published.

REFERENCES

1. Dingsdag SA, Hunter N. Metronidazole: An update on
metabolism, structure-cytotoxicity and resistance
mechanisms. | Antimicrob Chemother 2018; 73(2):265-79.
doi: 10.1093/jac/dkx351.

2. Daneman N, Cheng Y, Gomes T, Guan J, Mamdani MM,
Saxena FE, et al. Metronidazole-associated neurologic
events: A nested case-control study. Clin Infect Dis 2021;
72(12):2095-100. doi: 10.1093/cid/ciaa395.

3. Ahmed A, Loes DJ, Bressler EL. Reversible magnetic reso-
nance imaging findings in metronidazole-induced ence-
phalopathy. Neurology 1995; 45(3 Pt 1):588-9. doi: 10.
1212/wnl.45.3.588.

4. lwadate D, Sato K, Kanzaki M, Komiyama C, Watanabe C,
Eguchi T, et al. Thiamine deficiency in metronidazole-
induced encephalopathy: A metabolic correlation? J Neurol
Sci 2017; 379:324-6. doi: 10.1016/j.jns.2017.06.042.

5. Khan K, Zaman A, Hashmi FK, Khan R. A population based
study on self-medication practice in Pakistan. Al-Kindy Col
Med J 2022; 18(2):90-5. doi: 10.47723/kcmj.v18i2.847.

6. van Gaalen J, Kerstens FG, Maas RP, Harmark L, van de
Warrenburg BP. Drug-induced cerebellar ataxia: A
systematic review. CNS Drugs 2014; 28(12):1139-53. doi:
10.1007/s40263-014-0200-4.

7. Giannini AJ. Side effects of metronidazole. Am J Psychiatry
1977; 134(3):329-30. doi: 10.1176/ajp.134.3.329-d.

8. Quickfall D, Daneman N, Dmytriw AA, Juurlink DN.
Metronidazole-induced neurotoxicity. Can Med Assoc |
2021; 193(42):E1630. doi: 10.1503/cmaj.201671.

JCPSP Case Reports 2025, Vol. 3(1):5-7



Metronidazole-induced cerebellar dysfunction

9. Park KI, Chung JM, Kim ]Y. Metronidazole neurotoxicity: 10. Patel L, Batchala P, AlImardawi R, Morales R, Raghavan P.
Sequential neuroaxis involvement. Neurol India 2011; Acute metronidazole-induced neurotoxicity: An update on
59(1):104-7. doi: 10.4103/0028-3886.76882. MRI findings. Clin Radiol 2020; 75(3):202-8. doi: 10.1016/j.

crad.2019.11.002.

JCPSP Case Reports 2025, Vol. 3(1):5-7

S7



