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ABSTRACT

Cerebellar ataxia is an uncommon side effect of metronidazole. Here, we present a case of cerebellar
ataxia and bilateral cerebellar dentate nucleus lesions following the long-term use of metronidazole;
these symptoms and imaging findings resolved rapidly after discontinuing use of the drug. A 67 year-
old man, who was admitted because of a brain abscess, intravenously received ceftriaxone (2 g) every
12 hours and metronidazole (500 mg) every 6 hours after admission. After 64 days of metronidazole
treatment, severe dysarthria, ataxia, down-beat nystagmus in all directions, and distal paresthesia in 4
limbs developed. Brain magnetic resonance imaging (MRI) showed hyperintense lesions over
bilateral cerebellar dentate nuclei on T2-weighted, fluid-attenuated inversion-recovery, diffusion-
weighted, and apparent diffusion coefficient images, with mild T1 gadolinium contrast enhancement.
The patient’s cerebellar symptoms completely resolved within 12 days after discontinuing the use of
metronidazole. Follow-up MRI 27 days later revealed complete resolution of the aforementioned
findings. However, the numbness and tingling sensation over the 4 distal limbs persisted at a 6-week
follow-up consultation. Prolonged use of metronidazole can lead to reversible cerebellar ataxia and
dentate nucleus lesions, from which total resolution can be expected upon drug discontinuation.
When the symptoms of metronidazole toxicity develop, clinicians should discontinue using the drug
immediately. Specific MRI findings are suitable tools that facilitate diagnosing metronidazole-
induced central nervous system toxicity.

INTRODUCTION

Metronidazole is a nitroimidazole antimicrobial
agent that is widely used for treating anaerobic infection,
amebiasis, giardiasis, and trichomoniasis, and eradicating
Helicobacter pylori [1]. The typical side effects are
gastrointestinal symptoms including nausea, anorexia,
abdominal cramping, diarrhea, and vomiting [2].
Metronidazole is generally used for a short duration of 10—
14 days. Long-term use can cause neurotoxicity, including
cerebellar ataxia, encephalopathy, seizure disorder,
peripheral neuropathy, autonomic neuropathy [3], and
optic neuropathy [4]. In this paper, we report a case of
brain abscess with cerebellar ataxia and bilateral cerebellar
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dentate nucleus lesions resulting from the long-term use of
metronidazole; these symptoms and imaging findings
resolved rapidly after discontinuing use of the drug.

Case report

A 67 year-old man had a medical history of
hypertension, hyperlipidemia, and previous lacunar stroke.
He was admitted because of a brain abscess. The initial
symptoms were fever and mildly slurred speech without
obvious focal weakness or sensory impairment. He
intravenously received ceftriaxone (2 g) every 12 hours
and metronidazole (500 mg) every 6
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hours after admission. He retained normal renal and
hepatic functions. Progressive dizziness, nausea, an
unsteady gait (he experienced a falling accident), severe
slurred speech, and distal paresthesia in 4 limbs developed
after 64 days of antibiotic treatment. A neurologic
examination  revealed  bilateral  finger-nose-finger
dysmetria, bilateral heel-knee-shin  ataxia, severe
dysarthria, down-beat nystagmus in all directions, a
rebound phenomenon, pendular knee jerk, and hypoalgesia
in a glove and stocking distribution, as well as preserved
joint position sense, normal deep tendon reflex, and full
muscle power. Brain magnetic resonance imaging (MRI)
showed hyperintense lesions over bilateral cerebellar
dentate nuclei on T2-weighted images, fluid-attenuated
inversion-recovery (FLAIR) images, diffusion-weighted
images (DWI), and apparent diffusion coefficient (ADC)
maps, with mild T1 gadolinium contrast enhancement.
(Figure 1). A nerve conduction study revealed decreased

amplitudes and normal latencies of the sensory action
potentials in the bilateral median, ulnar, and sural nerves as
well as relatively normal motor action potentials.
Temperature threshold testing showed increased warm and
cold thresholds over the thenar eminences and dorsolateral
feet, indicating small-fiber neuropathy. According to the
aforementioned findings, we suspected metronidazole
toxicity. We discontinued the use of metronidazole.
Nystagmus disappeared 4 days after discontinuing
metronidazole treatment. Twelve days after discontinuing
metronidazole, the aforementioned symptoms, except the
distal paresthesia in 4 limbs, completely resolved. Follow-
up MRI 27 days later revealed complete resolution of the
aforementioned findings (Figure 2). However, the
numbness and tingling sensation over 4 distal limbs
persisted for 6 weeks, and partial recovery was observed
after 12 weeks of follow-up.

dentate nuclei were also noted, indicating vasogenic edema.

Figure 1 MRI at the onset of the cerebellar symptoms. T2 FLAIR (A) and T2-weighted (B) images revealed
symmetrical hyperintense lesions over bilateral cerebellar dentate nuclei, with mild T1 gadolinium contrast
enhancement (C). Slightly high DWI signal intensity (D) and a corresponding high ADC value (E) over bilateral
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Figure 2 Follow-up MRI 27 days after metronidazole discontinuation. Complete resolution of the lesion over bilateral

cerebellar dentate nuclei was noted in all sequences. T2 FLAIR image (A), T2-weighted image (B), T1 with gadolinium
contrast (C), DWI (D), and ADC (E)
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DISCUSSION

Cerebellar ataxia is not a typical side effect in
patients using metronidazole. We described a case of brain
abscess accompanied by cerebellar ataxia, dysarthira,
down-beat nystagmus, and distal paresthesia in 4 limbs
following long-term metronidazole use; these symptoms
resolved rapidly after discontinuing the use of the drug,
and the lesion over bilateral cerebellar dentate nuclei that
was observed using MRI was reversible.

According to previous reports, cerebellar toxicity
is related to wide ranges in the total dose (from 25 to 1080
g) [5] and therapeutic duration (from 5-730 days) of
metronidazole use [6]. Deenadayalu et al described a 50-
year-old a man who developed ataxia and dysarthria after
taking a metronidazole dose even lower than that
mentioned in previous studies (7.5 g total, 500 mg orally 3
times daily for 5 days) [7]. Both intravenously and orally
administering metronidazole at a daily dose averaging 1.6
g can lead to neurologic toxicity; most reported cases were
treated by administering metronidazole orally [6]. Our
patient received intravenous metronidazole (2 g) daily for
64 days, and the total dose was 126.5 g.

The dentate nucleus is a common target for
metronidazole-induced central nervous system (CNS)
toxicity. In a previous study, symmetrical hyperintense
dentate nucleus lesions were observed on the MRI T2-
weighted and FLAIR images of 85% of the patients [8].
Less common locations include the midbrain, corpus
callosum (splenium), pons, medulla, cerebral subcortical
white matter, and basal ganglia [8,9]. Diffusion-weighted
magnetic resonance imaging is used widely in evaluating
acute cerebral ischemia [10]. DWI and ADC are
considered useful in differentiating between cytotoxic
edema and vasogenic edema. A high DWI signal intensity
and a reduced ADC value indicate cytotoxic edema,
whereas a low, iso, or slightly high DWI signal intensity
with a normal or elevated ADC value indicates vasogenic
adema [11,12]. The mechanisms of metronidazole-induced
neurotoxicity in gray matter and white matter lesions may
differ [8]. Previous reports have indicated that vasogenic
edema was noted in the cerebellar dentate nuclei, midbrain,
pons, and medulla (involving mainly gray matter) [13,14],
and cytotoxic edema was noted in the splenium of corpus
callosum, subcortical white matter, internal capsule, and
anterior commissure (involving white matter) [15].
However, Lee et al. presented a 76-year-old woman who
developed bilateral cerebellar dentate nucleus lesions
according to MRI using a high DWI signal intensity and a
corresponding low ADC value, indicating cytotoxic edema
following prolonged use of metronidazole [16]. Our patient
exhibited a slightly high DWI signal intensity and a
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