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Introduction

Many protozoal and anaerobic infections are commonly
treated by metronidazole, a 5-nitroimidazole antibiotic.
Although it is a safe drug, a patient may experience serious
neurologic side effects during acute and chronic use. The
common neurologic effects are peripheral neuropathy, cere-
bellar dysfunction, visual impairment, seizures, and enceph-
alopathy.1,2 Our case is unique in that it occurred in a
pediatric patient after a short course of metronidazole.

Case Report

An 11-year-old boy was admitted to the pediatric intensive
care unit with acute-onset encephalopathy/altered sensori-
um following an episode of acute gastroenteritis. On ad-
mission, he was afebrile, heart rate was 134/min,

respiratory rate 20/min, blood pressure 110/70mm Hg,
and SpO2 98% in room air. On central nervous system
(CNS) examination, he was disoriented, confused with
slurring of speech. Glasgow coma scale was 13/15 (E-3 V-
4 M-6), and the examination of motor, sensory, cranial
nerves, skull, and spines were normal, and there were no
meningeal signs. There was a history of ingestion of outside
food 2 days prior to this episode, following which he
developed diarrhea and vomiting and was admitted to a
local hospital and treated with intravenous fluids and anti-
biotics (ceftriaxone 1.5 g twice daily and metronidazole
500mg thrice daily for 2 days). After 2 days of treatment,
he developed altered sensorium (confusion and slurring of
speech) for which the patient was referred to our hospital.
He was admitted with a provisional diagnosis of acute
encephalitis syndrome and further evaluation was done.
His preliminary reports revealed a total leukocyte count
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Abstract Metronidazole-induced encephalopathy is a rare cause of toxic encephalopathy in
children. Although many cases have been reported in adults, it is rarely reported in the
pediatric population. Here, we report a case of an 11-year-old boy who presented with
acute-onset encephalopathy with slurring of speech after receiving metronidazole for
treatment of acute gastroenteritis. Neuroimaging is the cornerstone in the diagnosis of
this entity with typical involvement of cerebellum, brain stem, and splenium of the
corpus callosum. In our case, magnetic resonance imaging of the brain revealed
hyperintensity of the splenium of the corpus callosum on the fluid-attenuated inversion
recovery sequence along with diffusion restriction in the diffusion-weighted imaging
and apparent diffusion coefficient images. Rapid complete neurological and radiologi-
cal recovery with supportive treatment is key in making the diagnosis. Although a safer
and commonly used drug, new-onset encephalopathy after the use of metronidazole
must be considered.
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9,600 (N-86%, L-10, M-4), hemoglobin 14.1 g/dL, platelet
count 15,700, and C-reactive protein 450mg/L. Renal func-
tion showed serum urea 81mg/dL, creatinine 1.81 with
normal electrolytes, and liver function test revealed trans-
aminitis (serum glutamic-pyruvic transaminase and serum
glutamic-oxaloacetic transaminase 143/82). He was treated
conservatively with intravenous fluids, 3% saline, ceftriax-
one, and acyclovir. Cerebrospinal fluid (CSF) study was
normal (five cells, all lymphocyte, protein 45mg/dL, glucose
80mg/dL, culture sterile). CSF polymerase chain reaction for
viral panel was negative. Other causes of infection such as
malaria, typhoid, and scrub typhus were excluded, and
blood and stool cultures were sterile. Electroencephalogram

was done to rule out nonconvulsive status epilepticus,
which showed diffuse slowing without epileptic discharges.
Magnetic resonance imaging (MRI) of the brain revealed
hyperintensity of splenium of corpus callosum in fluid-
attenuated inversion recovery (FLAIR) sequence (►Fig. 1a)
along with diffusion restriction in diffusion-weighted imag-
ing (DWI) and apparent diffusion coefficient (ADC) image,
suggestive of cytotoxic edema (►Fig. 2a, b). Considering the
specific MRI finding and exclusion of other possible etiologies
with rapid clinical improvement led to the diagnosis of met-
ronidazole-induced encephalopathy (MIE). The patient was
discharged after 7 days with complete neurological recovery.
Repeat MRI after 4 weeks revealed complete resolution of

Fig. 1 (a, b) Fluid-attenuated inversion recovery image in initial magnetic resonance imaging shows hyperintensity in the splenium of corpus
callosum, which appears to be resolved in the follow-up scan.

Fig. 2 (a, b) Initial MRI. DWI and ADC images show diffusion restriction in splenium of corpus callosum, suggestive of cytotoxic edema. ADC,
apparent diffusion coefficient; DWI, diffusion-weighted imaging; MRI, magnetic resonance imaging.
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signal abnormalities, which again confirmed our diagnosis
(►Figs. 1b and 3a, b).

Discussion

Metronidazole is a rare cause of toxic encephalopathy and
the exact incidence of MIE is not known.3 There is no sex
predisposition and majority of reports are found in adult,

though there have been a few pediatric cases as well.4,5

Median duration of development of complications from
treatment initiation is 2 weeks (range: 1–90 days) and
average cumulative dose is 93.4g (range: 0.25–1,095 g).6 In
our case, symptoms developed after 48 hours and cumulative
dose is 3 g. Recent evidence indicates that the neurotoxicity
does not depend on the amount, duration, or route of
administration (oral or intravenous or topical).1,7

Fig. 3 (a, b) Follow-up MRI. DWI and ADC images show complete resolution of the cytotoxic edema in splenium of corpus callosum. ADC,
apparent diffusion coefficient; DWI, diffusion-weighted imaging; MRI, magnetic resonance imaging.

Table 1 Summary of metronidazole-induced encephalopathy

Risk factors Prolonged administration, high doses, high cumulative doses of metronidazole, use of metronidazole
in CNS cases

Sign and symptoms Cerebellar dysfunction (dysarthria, dysmetria, ataxia, nystagmus), altered mental status, and seizures

Imaging Area involved are cerebellar dentate nuclei (most common), brain stem, splenium of corpus callosum,
basal ganglia, thalamus, white matter
MRI of the brain revealed hyperintensity of area involved in T2-weighted FLAIR sequence along with
diffusion restriction in DWI and ADC image, suggestive of cytotoxic edema

Treatment Withdrawal of offending drugs, supportive treatment, steroid in some resistant cases

Abbreviations: ADC, apparent diffusion coefficient; CNS, central nervous system; DWI, diffusion-weighted imaging; FLAIR, fluid-attenuated inversion
recovery; MRI, magnetic resonance imaging.

Table 2 Differential diagnosis of MIE includes

Metabolic Maple syrup urine disease, Leigh’s syndrome, Canavan’s disease, glutaric aciduria type 1, hypoglycemia,
hyponatremia

Infectious Enteroviral encephalomyelitis, acute disseminated encephalomyelitis

Autoimmune Systemic lupus erythematosus

Neurological Wernicke’s encephalopathy, stroke, hypertensive encephalopathy

Drug induced Methotrexate and 5-fluorouracil

Others Pre-eclampsia, renal failure, high altitudinal edema, methyl bromide intoxication

Abbreviation: MIE, metronidazole-induced encephalopathy.
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Cerebellar dysfunction (75%) is the most common mani-
festation followed by altered mental status (33%) and seiz-
ures (13%). Among cerebellar dysfunction, dysarthria, ataxia,
dysmetria, and nystagmus were the most common.6 Altered
mentation ismainly due to encephalopathy, but it can be due
to nonconvulsive status as well.8

The mechanism of metronidazole-induced CNS toxicity is
multifactorial and includes inhibition of protein synthesis by
binding with neural RNA, alteration of inhibitory neuro-
transmitters gamma-aminobutyric acid receptor within the
cerebellum, reversible mitochondrial dysfunction, and vaso-
genic and cytotoxic edema.9,10

he most common area of involvement is symmetrical T2-
weighted (T2W) or FLAIR hyperintensities in the areas of
cerebellar dentate nucleus (most characteristic), followed by
brain stem and splenium of the corpus callosum.11 Restriction
inDWIwithhighor normalADCpoints towardaxonal swelling
or vasogenic edema, whereas low ADC (cytotoxic oedema) or
“true” restriction points toward ischemic process.12 Summary
of the case including risk factors, presentation, imaging find-
ings, and management is presented in ►Table 1.

Differential diagnosis of T2W hyperintensity of the sple-
nium of corpus splenium and other areas involved in MIE are
summarized in ►Table 2.13

Diagnosis is often difficult due to lack of any specific
criteria and needs a high index of suspicion. Neuroimaging
is the cornerstone in the diagnosis of metronidazole toxicity,
and it mainly involves cerebellum, brain stem, and corpus
callosum.12 The presence of characteristic imaging findings
with partial or complete resolution after withdrawal of the
offending agent is helpful inmaking the diagnosis of this rare
entity.13

Withdrawal of the offending agent, supportive therapy,
and treatment of underlying disease is the only proven
measure. In majority of cases, there is clinical improvement
after discontinuation of the drug.6 However, reversibility is
not a rule. Groothoff et al reported irreversible encephalop-
athy with metronidazole resulting into mortality.14 The
timing of clinical and radiological improvement occurs after
withdrawal of the drug and goes hand in hand. The most
remarkable feature of this disease is total or near-total
resolution of the original lesions on follow-up.11

Conclusion

Although a safer and commonly used drug, new-onset en-
cephalopathy after the use of metronidazole is an alarm for
clinician to consider MIE. Increasing awareness among
physicians may enable early recognition of this potentially

reversible neurotoxicity and avoid unwarranted prescription
of such medications. The use of metronidazole in CNS cases
needs extra caution. Whenever in doubt, better to withdraw
themedication and look for reversibility of findings. Our case
is unique in that it occurred in the pediatric population after
a short course of metronidazole, in a developing country like
India.
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