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Metronidazole is a commonly used antibiotic and antiprotozoal medication that is effective
against trichomoniasis, amebiasis, and intra-abdominal and gynecologic infections caused by
anaerobic bacteria.  Common adverse effects include nausea, diarrhea, weight loss, abdominal
pain, vomiting, dizziness, and headaches. In rare cases, its use can cause metronidazole-
induced encephalopathy (MIE).  Patients with MIE usually present with peripheral neuropathy,
which occasionally can progress to cerebellar and brainstem deficits, encephalopathy, or
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seizures.  The diagnosis of MIE is challenging. We present a case of MIE in a patient with a
complex medical history who presented with mixed neurologic and psychiatric changes.

CASE PRESENTATION

A 69-year-old man presented with worsening lower-extremity numbness. He had a history of
Crohn disease and ulcerative colitis, complicated by enterocutaneous fistula, total colectomy
and end ileostomy with ventral and parastomal hernia mesh repairs, as well as uncontrolled
type 2 diabetes mellitus. Over the course of a month, his stable lower-extremity neuropathy of
18 years had progressed up his lower legs, resulting in multiple falls. He had increased his dose
of gabapentin from 300 mg 3 times a day to 1200 mg 3 times a day without relief. During the
month prior to admission, he had become hyperverbose. He had been prescribed
metronidazole, 500 mg 3 times a day, for the past 4 months for prophylactic treatment of his
enterocutaneous fistula.

On physical examination, the patient was hemodynamically stable, with bilateral lower-extremity
sensation deficits to light touch. He had tea-colored urine (Figure 1).
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Figure 1. The patient’s tea-colored urine 4 days after metronidazole discontinuation.

Initial laboratory test results included the following values: white blood cell count, 11,200/µL
(reference range, 4500-11,000/µL); hemoglobin, 9.6 g/dL (reference range, 14-16 g/dL);
aspartate aminotransferase, 124 U/L (reference range, 15-45 U/L); alanine aminotransferase,
59 U/L (reference range, 5-40 U/L); total bilirubin, 4.0 mg/dL (reference range, 0.1-1.2 mg/dL);
alkaline phosphatase, 171 U/L (reference range, 40-125 U/L); international normalized ratio, 1.3
(reference range, 1.0-1.1); and partial thromboplastin time, 46.5 seconds (reference range,
12.1-14.2 seconds).

A computed tomography (CT) scan showed an age-indeterminant lacunar infarct in the pons.
For diagnostic clarity, magnetic resonance imaging (MRI) of the brain was ordered, the results
of which showed symmetric increased T2-weighted fluid-attenuated inversion recovery (FLAIR)
signal within the dentate nucleus, periaqueductal gray, tectum, red nucleus, and splenium of the
corpus collosum, consistent with toxic acquired metabolic encephalopathy (Figures 2 and 3).



Figure 2. Increased T2-FLAIR MRI signal involving the periaqueductal gray and dentate
nucleus.



Figure 3. Symmetric Increased T2-FLAIR MRI signal along the splenium.

The metronidazole was discontinued, and his gabapentin dosage was reduced to his original
home dose of 300 mg 3 times a day. He continued to experience neuropathy and temperature
sensitivity while exhibiting pressured speech with flight of ideas.

After 3 days, the patient’s condition began to improve, and on day 5, the color of his urine
returned to normal. Upon discharge, the man’s psychiatric symptoms resolved, although the
neuropathic symptoms persisted. At 4 months’ follow-up, brain MRI showed resolution of
abnormal findings (Figures 4 and 5). The patient and his wife both reported that he had no
more psychiatric symptoms; however, his baseline peripheral neuropathy, similar to that seen at
discharge, had persisted.



Figure 4. Resolution of increased T2-FLAIR signal described in Figure 2, 4 months after
discontinuation of metronidazole.



Figure 5. Resolution of increased T2-FLAIR signal described in Figure 3, 4 months after
discontinuation of metronidazole.

DISCUSSION

This patient presented neurologic and psychiatric symptoms associated with MIE. Based on the
Naranjo Adverse Drug Reaction Probability Scale,  our patient had a “probable” metronidazole-
related adverse drug reaction. This suggests that the clinical course followed a reasonable
temporal sequence after the medication was introduced, followed a recognized response to the
drug, was confirmed by withdrawal from but not by exposure to the drug, and could not be
reasonably explained by the known characteristics of the patient’s clinical state. However, this
patient had many risk factors predisposing him to complications, including the duration of
therapy, cumulative dosing, and liver dysfunction.

One systematic review showed that symptoms develop at an approximate median time of 15
days (range, 1 to 90 days) after taking metronidazole or with an average cumulative dose of
93.4 g (range: 0.25 to 1095 g).  Our patient had been taking metronidazole for 115 continuous
days, with total exposure of 172.5 g—well above values reported to be associated with
symptoms of neurotoxicity. This dosing likely was exacerbated by his liver dysfunction, given
that 30% to 60% of metronidazole is metabolized by the liver.  Coexisting liver dysfunction with
large amounts of metronidazole explain the patient’s dark urine (Figure 1).  The exact
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mechanism of urine discoloration is thought to be from an azometabolite but lacks other clinical
significance.

Generally, the initial presentation of MIE is vague. In a systematic review, Sørensen and
colleagues reported that the most common symptoms of MIE in 135 cases were dysarthria
(63%), gait instability, limb dyscoordination, encephalopathy, and polyneuropathy.  Roy and
colleagues found that MRI findings of symmetric T2-weighted or FLAIR hyperintensities with
minimal T1-weighted hypointensity in areas of the cerebellar dentate nucleus,
midbrain/periaqueductal region, splenium, dorsal pons, medulla, inferior colliculus, subcortical
white matter, basal ganglia, thalamus, and middle cerebellar peduncles, in decreasing order of
frequency, were highly specific for MIE.  Abnormality of the cerebellar dentate nucleus was the
most specific.

Toxicity is thought to result from high extracellular drug concentrations causing oxidation of
catecholamine derivatives and resulting in superoxide radicals and increased water content and
axonal swelling.  Results of investigations in rat models suggest that changes in brain
monoamines that bind to neuronal RNA contribute to neurologic abnormalities; however, the
exact mechanism remains unclear.  These changes in neurochemistry help to explain the
neurologic and psychologic disturbances in our patient’s case. Metronidazole withdrawal
improves symptoms with varying degrees and corresponds to normalization of subsequent
MRIs as demonstrated in our patient.

CONCLUSION

Metronidazole is a commonly used medication. Clinicians need to maintain a high index of
suspicion for MIE and peripheral neuropathy, especially if patients have been taking the
medication for an extended period, have amassed a high cumulative dose, or have hepatic
dysfunction. Our patient’s case illustrates the importance of monitoring for drug toxicities to
avoid harmful adverse effects.
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