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Case report
A 45-year-old male patient presented with sudden onset of vertigo, 
ataxia and slurring of speech since 2 days. The patient was a 
known case of liver abscess and was treated with percutaneous 
pigtail catheter drainage elsewhere and oral as well as parenteral 
antibiotics and was discharged after improvement in symptoms. 
He was treated with intravenous metronidazole in a dose of 800ml 
intravenous three times a day for 5 days followed by 800mg orally 
three times a day for 3 weeks as per his discharge summary. After 
one month, he came to our hospital with cerebellar symptoms as 
described above. On examination the patient had staccato speech, 
restriction of lateral gaze of both eyes and positive cerebellar signs 
like dysdiadochokinesia and positive Romberg’s sign. The patient 
was referred to Radiology department for MRI brain which showed 
symmetrical hyperintensities in bilateral dentate nuclei and tectum 
on T2W & FLAIR sequences [Table/Fig-1-3].

Follow up MRI done three days after cessation of the drug showed 
significant resolution of the lesions [Table/Fig-4,5]. The patient was 
also clinically better and was discharged after doing an ultrasound 
which showed a resolving liver abscess.

Discussion
Metronidazole, an antiparasitic and antibacterial compound, is 
one of the world's most widely used drugs [1]. Liver abscesses 
are caused by bacterial, parasitic, or fungal infection [2]. Out of 
these amoebic and pyogenic abscesses are most common. For 
pyogenic liver abscesses, it is recommended that empirical broad 
spectrum parenteral antibiotic treatment should be started as 
soon as an abscess is diagnosed which should include penicillin, 
an aminoglycoside, and metronidazole. Ninety five per cent of 
uncomplicated amoebic abscesses resolve with metronidazole 
alone [2]. Hence metronidazole is the mainstay of antibiotic 
treatment of liver abscesses. However, inappropriate use of 
metronidazole in excessive doses can give rise to neurological 
problems such as ataxia, seizures, peripheral neuropathies, 
cerebellar signs and symptoms, and encephalopathy [3].

Metronidazole is widely used in the treatment of a variety of 
infections. Some therapeutic indications require prolonged 
treatment with metronidazole [4].  It has few adverse reactions, 
most commonly nausea, dry mouth, vomiting, and diarrhea. 
Neurotoxicity is rare and includes peripheral neuropathy, 
headache, dizziness, syncope, vertigo, and confusion. Cerebellar 
toxicity is a very unusual manifestation of metronidazole therapy 
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ABSTRACT
Metronidazole is a very widely used drug for the treatment of multiple ailments caused by anaerobic bacteria as well as some protozoan 
parasites. Though its usual side effects are not very serious, yet sometimes it may cause profound adverse effects like neurotoxicity. 
We present here a case of liver abscess. The patient was treated for a long time with metronidazole and developed sudden onset 
neurotoxicity which was diagnosed by MRI. The present case also highlights the need of vigilant monitoring of patients on metronidazole 
for symptoms of neurotoxicity and the usefulness of MRI for diagnosis of the same.     

[Table/Fig-1]: T2W axial image showing hyperintensity in bilateral dentate nuclei [Table/Fig-2]: FLAIR axial image showing hyperintensity in bilateral dentate nuclei [Table/Fig-3]: FLAIR axial image showing 
symmetrical hyperintensity in tectum [Table/Fig-4]: FLAIR axial image taken three days after cessation of drug showing significant resolution of hyperintensity in bilateral dentate nuclei [Table/Fig-5]: FLAIR 
axial image taken two days after cessation of drug showing significant resolution of hyperintensity in tectum
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[5]. The duration of treatment with metronidazole before cerebellar 
symptoms manifest is variable, and cumulative doses range from 
25 g to 110 g [6].

The imaging findings of metronidazole toxicity were first described 
by Ahmed et al., as fairly symmetric abnormal signal within 
supratentorial white matter, including the corpus callosum, and 
within the cerebellum, including the cerebellar deep gray matter 
nuclei [7]. It has been proposed that axonal swelling with increased 
water content causes the MRI changes due to T2 prolongation, 
hence accounting for the rapid reversibility of the changes upon 
cessation of the drug [7]. Binding of metronidazole to RNA, 
DNA and inhibitory neurotransmitters, as well as inducing both 
vasogenic and cytotoxic ooedema are the speculated mechanisms 
for neurotoxicity [8]. Genetic susceptibility may play a role [9]. 

MRI plays an important role in the diagnosis and follow-up of 
these cases. Increased signal intensity is observed on T2W/
FLAIR sequences [3] as seen in our patient.  It may also have 
a prognostic value in predicting the symptomatic improvement. 
Since our patient had few lesions without involvement of 
corpus callosum, he improved within three days of cessation of 
metronidazole. The typical locations of lesions in metronidazole 
induced encephalopathy are the cerebellar dentate nuclei, tectum, 
red nucleus, and tegmentum around periaqueductal gray matter, 
dorsal pons and medulla and splenium of corpus callosum. The 
lesions are bilaterally symmetrical [8]. The inferior olivary nucleus 
and the white matter of the cerebral hemispheres are uncommon 
locations [10]. Our patient had lesions only in the dentate nuclei 
bilaterally and tectum. The signal intensity changes observed on 
the diffusion weighted images most likely represent interstitial 
oedema except for the splenium of corpus callosum where it could 
represent cytotoxic oedema [11].

The differential diagnosis of bilateral symmetric T2 hyperintense 
lesions in dentate nuclei is methyl bromide intoxication, maple 
syrup urine disease and enteroviral encephalomyelitis [3].

The diagnosis of metronidazole encephalopathy is made by MRI 
findings in conjunction with clinical findings and treatment history 
of patient.  With cessation of metronidazole treatment, the imaging 
findings and clinical symptoms resolve [12].  Metronidazole should 
be used with some caution and with clear indications especially 
during prolonged courses and when prescribed in relatively large 

doses [13]. Since patients with liver dysfunction are more prone for 
the neurotoxicity of metronidazole, physicians should pay attention 
to this possible neurological side effect [14].

CONCLUSION
It is very important to monitor patients who are on high dose 
metronidazole therapy for a long time for neurotoxicity. MRI is an 
indispensable tool for the diagnosis of the same. It is also very 
important to keep in mind the neurotoxicity of the drug and prevent 
unjudicious use as much as possible.
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