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ABSTRACT

We report a case of metronidazole induced CNS as well as peripheral nervous system toxicity with clinical and radiological findings which resolved
following stoppage of metronidazole. She had history of metronidazole intake for liver abscess.A high index of clinical suspicion,temporal
relationship and characterstic MRI and supportive NCV findings helped to make the diagnosis.
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INTRODUCTION

Metronidazole is commonly used nitroimidazole antimicrobial agent
for wide variety of anaerobic and parasitic infections.Commonly it
doesnot cause any serious side effects.However in some patients
toxicity can be seen with higher predilection in those with longer
duration of treatment(average period 6-7weeks) like liver abcess or
higher cumulative dose(5-2000g).1t easily penetrates the blood brain
barrier and accumulates leading to toxicity. Toxicity has a wide
spectrum from CNS and peripheral nervous system manifestations and
arereversible.

Case Summary

A 53 year old female patient rthanded housewife, without any Figure 2 Axial Flair Mri Shows Symmetric Hyperintensities In
comorbidity presented with c/o Gradual onset symmetrical sensory Bilateral Subthal Amus, Basal Ganglia,corpus Callosum,
motor parapareisis distal>proximal since one year.On examination she Midbrain, And Pons

had decreased bulk in distal upper limb&lower limb,POWER-5/5 in
upper limb Lower limbs 4/5 hip joint and 3/5 knee joint ANKLE-
dorsiflex 3/5and planterflex 2/5 .B/L ankle jerks were absent, planter-
mute b/l.Decreased pain and temperature by 20% below knees.She had
history of liver abscess lyear ago patient took tab metronidazole
(1600mg daily for 30days) along with pigtail catheter insitu for 7days.
After]l month of metronidazole (c.d.around48gm) Patient was
admitted for recurring vomiting followed by altered sensorium which
recovered in 2-3 days . MRIbrain 14/9/2021 Symmetric restricted
diffusion in subthalamus,midbrain,dentate nucleus and anterior and
posterior part of corpus callosum ??toxic metabolicen-
cephalopathy>>>Wilsondisease. Wilsons disease workup was
negative. Patient was managed as wernickes encephalopathy.
Metronidazole dose tapered off 800mg for 4months.Patient is off
metronidazole since four months.Her baseline including TSH/
B12/CPKNAC normal.NCV S/O sensorimotor axonal
polyneuropathy. EMG NORMAL STUDY..MRI BRAIN:22/07/22
Residual bilateral symmetric faint 51gna1'alter‘at1‘on of medulla DISCUSSION
oblongata and genu of corpus callosum.Radiologic improvement of
previously noted acute metabolic toxic encephalopathy. MRI
CERVICAL SPINE normal.

Figure 3 Axial Dwi Images Showing Diffusion Restriction Corpus
Callosum And Midbrain.

Metonidazole is widely used antiparasitic and antibacterial
agent,mostly for anaerobic infections.It is a nitroimidazole antibiotic
and has been available for clinical use for more than 30 years. In
case—control study, the incidence of neurologic events was 0.25%,
although this is likely an

underestimate.'

Common adverse reactions,include nausea, dry mouth, vomiting, and
diarrhea. Neurotoxicity israre features include ataxia, dysarthria and
altered mental status, but rarer manifestations such as seizures,
encephalopathy and cerebellar dysfunction have also been described.”
Patients with central nervous system abnormalities have coexisting
peripheral neuropathy in roughly one-third of cases manifesting as
diminished sensation, numbness and neuropathic pain. Average
duration of treatment before symptom onset is 6—7 weeks,but can
appear within days of initiation.™

Figure 1 AXTAL T2W MRI Shows Symmetric Hyperintensities In
Bilateral Subthal Amus, Midbrain, And Pons Patients receiving metronidazole for inflammatory bowel disease,
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osteomyelitis and large, undrained abscesses are at greatest risk of
neurotoxicity due to long exposure. A review of 110 adult cases with
metronidazole induced encephalopathy found the median cumulative
dose was 65.4 g, although there was wide variability (range 5-2000 g).’
The duration of treatment with metronidazole before cerebellar
sympton}s manifest is variable, and cumulative doses range from 25 g
toll0g.

MR imaging in patients with MIE are the cerebellar dentate nuclei,
midbrain (tectum, red nucleus, and tegmentum around periaqueductal
gray matter), dorsal pons (the vestibular nucleus, a focal tegmental
lesion of the superior olivary nucleus, and the abducens nucleus),
dorsal medulla, and corpus callosum (splenium); and these lesions
were always bilateral and symmetric. Uncommon locations were the
inferior olivary nucleus and the white matter of the cerebral
hemispheres.’

Axonal swelling has been suggested as one possible mechanism for
CNS findings likely a result of localized vasogenic edema, as opposed
to ischemia or demyelination’.High doses in rats induce lesions in
cerebellum; these alterations were topographically comparable to
central nervous system lesions induced by thiamine deficiency in rats
and in Wernicke's encephalopathy in humans. Studies in dogs have
found Purkinje cell lesions after prolonged metronidazole
administration and other studies in mice have revealed carbon-labeled
metronidazole detected in the cerebellum®’

Toxic neuropathies generally result in length dependent axonal
neuropathy with the exception of diphtheria and a few toxic
neuropathies. They are often misdiagnosed as no easily available
specific or biological tests for diagnosis. They are suspected on basis of
clinical examination and electrodiagnostic features. The Bradford Hill
criteria define a systematic approach for assessing the issue of
causation. Before an agent is implicated to cause neuropathy, there
must be strong association between the toxin and neuropathy, temporal
relationship, dose response relationship, improvement following
removal from exposure, animal model, a consistent clinical spectrum
across studies, and biological possibility. More the criteria are met;
stronger is the association between the toxin and neuropathy. The
diagnosis of toxic neuropathy may be complicated by progression of
neuropathy for weeks or months even after cessation of exposure
which is known as coasting effect.’In animal experiments, Bradley et
al. found that metronidazole and its metabolic product could bind to
RNA and inhibit protein synthesis, resulting in axonal denervation in
nerve fibers’.Metronidazole should be used with caution and clear
indications, particularly during prolonged courses and when
prescribed in large doses. We suggest that a careful neurological
examination and EMG study should be performed in patients who
complain of symptoms of peripheral neuropathy during treatment with
metronidazole™

Management consists of withholding metronidazole and changing to
alternative therapy fepending on culture and sensitivity.

However where a 5-nitroimidazole is indispensable, replacement with
other 5-nitroimidazole like tinidazole or ornidazole may be tried,
similar side effects have been observed with these drugs too.Though
there has been a positive report of diazepam as a measure to shorten
time of recovery in dogs, no such reports are published in case of
human beings." In few cases methylprednisolone has been tried where
patient detiorated following stoppage of metronidazole,however
further research is needed to confirm role of steroids in metronidazole
toxicity.

CONCLUSION

Metronidazole should be used with caution and clear indications,
particularly during prolonged courses and when prescribed in large
doses. We suggest that a careful neurological examination and EMG
study should be performed in patients who complain of symptoms of
peripheral neuropathy during treatment with metronidazole. Wherever
in doubt, a trial of withdrawal is a rational approach, unless there is dire
indication, as early stoppage of this drug may lead to complete
recovery as opposed to patients in whom there is substantial delay in
withholding therapy with metronidazole.
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