
Articles © The authors   |   Journal compilation © J Neurol Res and Elmer Press Inc™   |   www.neurores.org
This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License, which permits 

unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited
81

Case Report J Neurol Res. 2016;6(4):81-84

ressElmer 

A Case of MRI Negative Metronidazole-Induced 
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Abstract

Metronidazole-induced encephalopathy (MIE) is an uncommon 
disease, presenting potentially with reversible acute developing en-
cephalopathy due to the use of metronidazole. A 68-year-old female 
presented with a history of 1-week progressive confusion under met-
ronidazole treatment. After discontinuation of metronidazole, her 
consciousness nearly totally recovered and normalization of electro-
encephalography (EEG) findings was ensured. On the basis of this pa-
tient, the diagnosis of MIE will be emphasized even in circumstances 
of negative magnetic resonance imaging (MRI) results. Dramatic 
recovery of EEG findings after treatment (solely discontinuation of 
metronidazole) will be demonstrated.
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Introduction

Metronidazole is an antimicrobial agent which has been avail-
able for clinical use for more than 40 years and still plays an 
important role in the treatment of anaerobic infections as well 
as protozoan infections [1]. Metronidazole is accepted among 
blood-brain barrier penetrant antibiotics [2] and it causes vari-
ous metronidazole-induced neurological side effects such as 
seizures, ataxia, encephalopathy and peripheral neuropathy [3, 
4]. In addition, a recent report by Cantador et al demonstrated 
a patient with non-convulsive status epilepticus (NCSE) de-
veloping as a result of 10-day metronidazole therapy who had 
recovered after discontinuation of treatment [1]. On the other 
hand, metronidazole-induced encephalopathy (MIE) is a very 
rare complication especially occurring as a result of metronida-
zole usage exceeding 2 g/day dosages for prolonged periods [5]. 
Although cranial magnetic resonance imaging (MRI) findings 

of this rare disease have been reported several times consisting 
of reports of small case series, electroencephalography (EEG) 
findings of MIE has not been previously mentioned in literature. 
Here, I present a patient diagnosed with MIE who totally re-
covered clinically and rapid normalization of EEG was supplied 
after discontinuation of metronidazole. Here, value of EEG, as 
an early indicator for diagnosis, will be discussed and also the 
necessity of MRI findings in the diagnostic algorithms will be 
questioned.

Case Report

A 68-year-old female who was diagnosed with cirrhosis associ-
ated with nonalcoholic steatohepatitis about 10 years ago was 
admitted to our center due to 1-week history of progressive con-
fusion and ataxia. Umbilical hernia operation was performed 10 
days before and 3 days after the operation, oral metronidazole 
500 mg three times daily was started due to diarrhea. At pres-
entation, her vital signs were in normal ranges. On neurologi-
cal examination, she was confused and disoriented in time and 
place, which were evaluated as encephalopathy. Not any abnor-
mal focal or lateralized features were detected on neurological 
evaluations. Biochemical screening results (serum electrolytes, 
arterial ammonia, arterial blood gas, and complete blood count) 
were unremarkable except moderate hyponatremia (125 mEq/L) 
which was evaluated as chronic hyponatremia. Cranial MRI re-
vealed bilateral pallidal hyperintensity on T1 sequences which 
were evaluated as imagining changes due to chronic cirrhosis 
(Fig. 1). Routine EEG recording showed diffuse, continuous 
theta-delta rhythm compatible with encephalopathy (Fig. 2). 
Although neuroimaging findings were unremarkable (except 
chronic effects of cirrhosis), the possible diagnosis of MIE was 
considered. Hence, metronidazole was discontinued and intra-
venous hydration therapy (saline) was started for hyponatremia. 
In the following days, her neurological examination gradually 
recovered and on the fourth day of treatment, she was com-
pletely oriented and cooperative. Simultaneous EEG revealed 
parietooccipital alpha rhythm (Fig. 3). However, laboratory in-
vestigations revealed continuation of hyponatremia which was 
evaluated as chronic hypervolemic hyponatremia (126 mEq/L). 
The only change was the discontinuation of metronidazole ther-
apy in the interval period. Taken together, the diagnosis of MIE 
was made and she was discharged after achievement of a slight 
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improvement in hyponatremia with fluid restriction therapy.

Discussion

Here, a rare patient with MIE was reported presenting with 
encephalopathy who totally recovered in a short time interval 
clinically and electroencephalographically recovery was shown 
after stopping metronidazole treatment. Interestingly, cranial 
MRI findings were unremarkable; nonetheless, dramatic recov-
ery of both clinical and EEG findings after solely discontinua-
tion of metronidazole enabled to make the diagnosis of MIE.

MIE is an uncommon and potentially reversible disease 
presenting with acute developing encephalopathy due to the 
use of metronidazole [6]. Although underlying mechanisms 
still remain to be clarified, there are some possible theories 
focused on. One of these theories was that metronidazole com-
petes with nuclear thiamin leading to inhibition of its phos-
phorylation and the neurological complications occur via in-
hibition of intestinal thiamin absorption [7]. Ahmet et al, who 
described the first reversible MRI findings of MIE, explained 

the reversibility of the lesions via the mechanism of axonal 
swelling with increased water content rather than an underly-
ing demyelination [3]. Also, imagining studies on patients with 
MIE frequently demonstrated both high diffusion-weighted 
imaging (DWI) and apparent diffusion coefficient (ADC) val-
ues in lesion sites which can be attributed to vasogenic edema, 
on the other hand, decreased ADC values were also found in 
a lower frequency of patient groups [8]. Affected areas report-
ed include cerebellar dentate nucleus, midbrain, dorsal pons, 
medulla, and bilateral splenium of corpus callosum; however, 
the most commonly mentioned lesion sites among them are 
cerebellar dentate nuclei and inferior colliculus [3, 4]. On the 
other hand, EEG findings of a patient with MIE have not been 
reported before. Only, in a unique report, EEG findings of a 
patient with metronidazole-induced NCSE were demonstrated 
[1]. Hence, this report constitutes the first report demonstrating 
EEG findings of a patient with MIE in literature, hence pre-
sents very critical information emphasizing EEG as a crucial 
alternative tool in diagnosis of MIE in early phase.

Nonetheless, an important argument in this case may be 
the possible contributions of hyponatremia and chronic cir-

Figure 1. MRI showing bilateral globus pallidus T1 hyperintensities. 

Figure 2. EEG at admission showed diffuse slowing in delta-theta rhythm. 
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rhosis in the manifestation of encephalopathy. Hyponatremia 
is one of the most common electrolyte abnormalities, affect-
ing 2.5% of hospitalized patients [9]. Slowing of the poste-
rior basic rhythm in hyponatremia has been reported at early 
phase of encephalopathy as well as more diffuse slowing in 
the delta range in subsequent periods [10]. Remarkably, it has 
been reported that EEG may remain abnormal for a while even 
after prompt correction of the hyponatremia [11]. Additively, 
EEG findings do correlate basically with alternation of serum 
sodium rather than absolute serum sodium levels [10]. In this 
case, laboratory investigations 1 week before symptom onset 
had revealed hyponatremia (127 mEq/L) and also at the time 
of totally clinical recovery (4 days after admission), hypona-
tremia (126 mEq/L) still continued. In light of these clinical 
data, it can be interpreted that there was not any correlation 
between serum sodium levels and patient’s clinical course and 
EEG findings which pointed out sodium as an innocent agent 
in the clinical manifestations of the patient.

On the other hand, hepatic encephalopathy (HE) which is a 
syndrome observed in patients with cirrhosis or hepatic failure 
may constitute another differential diagnosis. The diagnosis re-
quires impaired liver functions and exclusion of an alternative 
explanation for the symptoms. The pathophysiology underlying 
HE has been explained, to some extent, by the effect of neuro-
toxic substances occurring in the setting of cirrhosis [12]. Overt 
HE occurs in about 30-45% of patients with cirrhosis [12]. Se-
rum ammonia levels can be useful in the diagnosis and it may 
be elevated in 90% of HE patients. EEG may not show any sig-
nificant abnormalities in initial phase, but triphasic waves over 
frontal lobes can be seen in encephalopathy stages 1-3 as well as 
slow delta waves in most advanced stages [13]. Although serum 
ammonia level was normal in our case, a possible contributor 
effect of HE aggravated by hyponatremia still cannot be totally 
excluded. Nonetheless, EEG background rhythm was extremely 
slow which rapidly recovered after solely metronidazole cutoff, 
and serum sodium level was stabile during follow-up; moreover, 
there was not any factor suggestive to induce HE.

The patient had a history of metronidazole treatment for 7 
days (total dosage: 10.5 g) due to post-surgery diarrhea. EEG at 
admission confirmed the diagnosis and after discontinuation of 
metronidazole, nearly totally improvement was achieved clini-

cally and the normalization of EEG was shown in the fourth 
day of follow-up. MRI did not show any findings that could 
be associated with MIE. Most brain lesions induced by metro-
nidazole are reversible and resolve within several weeks after 
cutout of metronidazole [6]. Nonetheless, the longer duration 
of metronidazole usage with more cumulative doses is known 
to increase the risk of toxicity and worsen the prognosis [6, 7]. 
The patient was admitted to our clinic on the initial stage of en-
cephalopathy (seventh day of metronidazole usage) and I think 
that MRI lesions had not occurred due to the intervention at the 
early disease course. In literature, only a few reports have men-
tioned about MIE patients with unremarkable imaging findings 
[14, 15]. One possibility may be that several patients with MIE 
might have been undiagnosed based on the unremarkable neu-
roimaging results performed in the early phase of the disease 
as in this case. Hence, the patient presented in this report may 
give crucial points regarding the knowledge of MIE. I suggest 
that clinicians should keep in mind metronidazole as a prob-
able cause of encephalopathy in circumstances of a history of 
metronidazole usage, even in the cases of normal cranial MRI 
results. However, future studies with larger case series have to 
be conducted to clarify these arguments which may add crucial 
perspectives in the evaluation of these patients.
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Figure 3. Follow-up EEG 4 days later from admission showed normal parietooccipital alpha rhythms. 
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