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Introduction
Background
Metronidazole is commonly used as an antibacterial and antiprotozoal agent belonging to the 
nitroimidazole class of antibiotics, which is particularly useful in the treatment of anaerobic 
infections.1 Furthermore, it is frequently used in the management of hepatic encephalopathy,2,3,4 
Clostridioides (formerly clostridium) difficile-associated diarrhoea,5,6 Helicobacter pylori eradication,7 
suppurative complications of inflammatory bowel disease (IBD) and in the prevention of the 
postoperative re-occurrence of IBD.8,9 The adverse effects of metronidazole include nausea, 
vomiting, diarrhoea, abdominal cramping, anorexia, hypersensitivity, a metallic taste and 
a  disulfiram-type reaction with ethanol. Neurological adverse effects include a peripheral 
neuropathy, optic neuropathy, autonomic neuropathy, seizures, encephalopathy and cerebellar 
toxicity.

Case presentation
A 68-year-old male, with no prior comorbidities, was referred to our institution with hepatic 
cirrhosis for further management and evaluation for liver transplantation. His work-up revealed 
the most likely aetiology for his cirrhosis to be a combination of alcoholic and non-alcoholic fatty 
liver disease. Whilst under our care he was admitted with decompensated cirrhosis manifested 
by hepatic encephalopathy, and responded favourably to treatment with lactulose and rifaximin. 
After being discharged, he subsequently presented with a week history of progressive ataxia and 
imbalance. He admitted to self-medicating with metronidazole; however, the exact cumulative 
dose and duration of treatment remained unknown.

He described that the ataxia fluctuated during the day but, in general, was worsening. Upon 
clinical examination, he appeared to be generally well with voluntary ptosis and slurred speech. 
He had an intention tremor and mild dysdiadochokinesia with severe ataxia. He was considered 
to have an acute onset of ataxia, which was thought to be most likely because of drugs or toxins. 
Wernicke’s encephalopathy was excluded. Inflammatory and structural causes were considered 
as a differential diagnosis, which prompted us to image the brain with magnetic resonance 
imaging (MRI).

The MRI brain sequences included T2 turbospin echo, fluid attenuated inversion recovery (FLAIR) 
and echo-planar diffusion-weighted sequences, which all showed increased signal in the dentate 
nuclei (Figure 1). These changes were not seen on a previous MR brain scan, obtained 3 weeks 
earlier for non-specific headaches. The diffusion signal in the dentate nuclei showed no restriction 
on the apparent diffusion coefficient (ADC) map and was suggestive of vasogenic oedema. 
Diffusion signal was, however, also noted in the splenium of the corpus callosum, which showed 
no discernible T2 or FLAIR signal, and in this location there was evidence of diffusion restriction 
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with low signal on the ADC map suggesting cytotoxic 
oedema (Figure 2). No abnormal enhancement was noted 
postcontrast. No signal change was observed in the posterior 
pons or midbrain, which has been described previously in 
cases of metronidazole toxicity.10

A follow-up scan approximately 7 weeks later (Figures 3–4), 
after cessation of metronidazole, showed complete clearing 
of the previous signal in the dentate nuclei and splenium of 
the corpus callosum. No interval atrophy of the splenium, 
cerebral hemispheres or cerebellum was observed. This 
was  mirrored by clinical resolution of his signs and 
symptoms.

Discussion
The role of antibiotics in the management of hepatic 
encephalopathy has been described with the proposed 
mechanism of effect being a reduction in gut-derived 
neurotoxins, endotoxins and inflammation. Antimicrobial 
agents used in the management of hepatic encephalopathy 
include metronidazole, neomycin, vancomycin, paromomycin 
and rifaximin.11 Metronidazole has been shown to be equally 
efficacious to neomycin in small studies2 and a newer study 
has shown comparable efficacy to rifaximin in acute hepatic 
encephalopathy.4 Its use, however, is limited by its side effect 
profile, which may be compounded by its reduced elimination 

amongst patients with cirrhosis.12 Despite this, it is still 
commonly used, particularly in resource-limited settings 
where access to newer agents may be limited.

Metronidazole-induced neurotoxicity is likely an under-
recognized and under-reported entity, with its true incidence 
remaining unknown. Despite this, a number of case reports 
documenting both metronidazole-induced peripheral 
neuropathies13 and encephalopathy14,15,16,17,18 have been 
published. A recent systematic review identified 136 patients  
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b

FIGURE 1: Fluid attenuated inversion recovery (a) and T2 turbospin echo 
sequence (b) demonstrating high signal intensity in the dentate nuclei bilaterally 
(white arrows).

a

b

FIGURE 2: Diffusion-weigthed imaging (a) indicating increased signal in the 
splenium of the corpus callosum and corresponding apparent diffusion 
coefficient map (b) showing a decreased signal in this area in keeping with 
restriction.
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with metronidazole-induced encephalopathy.19 In this study, 
encephalopathy was reported across a wide range of age 
groups; although, most case studies were documented in 
patients above the age of 40. The average cumulative dose 
amongst these patients was found to be 125.7 g. However, a 
broad range in the cumulative dose was noted, with the 
lowest documented dose being as low as 5 g. Similarly, the 
duration of metronidazole used also varied from 2 days to 
several years.19 In contrast, smaller literature reviews 
suggested that neurotoxicity was related to the prolonged 
use of metronidazole and high cumulative doses.20 The total 
cumulative dose in our patient remains unknown but 
prolonged use of metronidazole was reported. Amongst 
patients with metronidazole-induced peripheral 
neuropathies, most had received a cumulative dose of > 42 g 
in a systematic review.13

Whilst the exact pathogenetic mechanism underlying the 
development of encephalopathy remains unknown, several 
mechanisms have been hypothesised. Early work postulated 
the binding of metronidazole or metabolites to ribonucleic 
acid (RNA) in neurons with the resultant degeneration of 
axons.21 Furthermore, the generation of superoxide radicals 
leading to myelin oedema and vacuolation is thought to 
be  contributory.22 Other proposed mechanisms include 
focal  ischaemia and the possible role of mitochondrial 
dysfunction.23

Most patients with metronidazole-induced encephalopathy 
present with cerebellar signs, the most frequent being 
dysarthria, gait instability and ataxia.19 Patients may less 

commonly present with changes in mental state, vertigo, 
dizziness, seizures and lateralising signs.19,20 Other conditions 
such as Wernicke’s encephalopathy, toxic encephalopathies, 
other drug encephalopathies, enteroviral encephalomyelitis, 
hepatic encephalopathy and some leukodystrophies should 
be considered in the differential diagnosis.

Radiological imaging plays an important role in the diagnosis 
of metronidazole-induced encephalopathy. Furthermore, 
imaging studies may be useful in excluding other causes 
of  neurological dysfunction. Magnetic resonance imaging 
changes are typically bilateral and symmetrical, with 
hyperintensities on T2-weighted images in the cerebellar 
dentate nuclei being the most commonly involved area.19,10 
Other locations commonly involved include the splenium 
of the corpus callosum, the midbrain, the pons and the medulla. 
Involvement of splenium with T2-weighted hyperintensities 

FIGURE 3: Fluid attenuated inversion recovery imaging at the 7-week follow-up 
imaging, demonstrating resolution of the previous dentate nuclei high signal; 
compare with Figure 1.

FIGURE 4: (a) Diffusion sequence showing resolution of the splenium lesion at 
follow up (b) Apparent diffusion coefficient map showing complete resolution 
of the splenium lesion at follow up imaging; compare with Figure 2.
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b

http://www.sajr.org.za


Page 4 of 5 Case Report

http://www.sajr.org.za Open Access

warrants the exclusion of other conditions, such as 
epilepsy,  Marchiafava–Bignami disease, acute disseminated 
encephalitis, infective encephalitis, extra-pontine myelinolysis, 
systemic lupus erythematosus, renal failure and vitamin B12 
deficiency.23 The subcortical white matter and basal ganglia are 
less commonly involved.19,10 The findings on diffusion-
weighted imaging (DWI) and the ADC vary according to the 
anatomical areas involved, suggesting cytotoxic oedema in 
some areas and vasogenic oedema in others.19,10

The majority of patients with metronidazole-induced 
encephalopathy have clinical resolution within 2 weeks of 
drug cessation.16,18,19,20 In addition, the majority of patients 
with clinical resolution have some degree of radiological 
improvement. Radiological resolution upon drug withdrawal 
may thus further support the diagnosis. A small percentage 
of  patients (4%) had documented residual neurological 
deficits in a systematic review.19 Amongst these patients, the 
total cumulative dose was not related to residual 
symptomatology; however, all were found to have white 
matter hyperintensities on the initial MRI. Failure of 
radiological improvement may be related to the anatomical 
areas involved and in instances with a low ADC and diffusion 
restriction.23 Death was uncommon (5%) and unlikely 
to  be  primarily attributed to metronidazole-induced 
encephalopathy, with most of the deceased having significant 
premorbid conditions.19

Conclusion
The true incidence of metronidazole-induced neurotoxicity 
remains unknown. Despite under-recognition, the disease is 
rare and largely confined to case reports, case series and 
systematic reviews. To our knowledge, this is the first 
documented case report in South Africa. Metronidazole is a 
commonly used antimicrobial agent especially in resource 
constraint areas where access to other newer agents is limited. 
Awareness of this important side effect is essential for its 
early diagnosis and management. The importance of 
recognising the condition early is emphasised by the 
resolution of disease, in the majority of cases, with drug 
cessation. Metronidazole remains to be an effective 
therapeutic agent, which should be judiciously prescribed 
where indicated and cautiously used in those with significant 
co-morbid illnesses.

Acknowledgements
Competing interests
The authors declare that they have no financial or personal 
relationships that may have inappropriately influenced 
them in writing this article.

Authors’ contributions
V.G.L. was the primary author. All other authors, B.B., M.H., 
P.K. and A.M., contributed equally to this work.

Ethical considerations
This article followed all ethical standards for research.

Funding information
This research received no specific grant from any funding 
agency in the public, commercial or not-for-profit sectors.

Data availability
Data sharing is not applicable to this research article as no 
new data were created or analysed in this study.

Disclaimer
The views and opinions expressed in this article are those of 
the authors and do not necessarily reflect the official policy of 
any affiliated agency of the authors.

References
1.	 Edlund C, Löfmark S, Nord CE. Metronidazole is still the drug of choice 

for  treatment of anaerobic infections. Clin Infect Dis. 2010 Feb 1;​
50(Supplement_1):S16–S23. https://doi.org/10.1086/647939

2.	 Morgan MH, Read AE, Speller DC. Treatment of hepatic encephalopathy with 
metronidazole. Gut. 1982 Jan;23(1):1–7. https://doi.org/10.1136/gut.23.1.1

3.	 Maddrey WC. Role of antibiotics in the management of hepatic encephalophathy. 
Rev Gastroenterol Disord [serial online]. [cited 2020 Apr 09]. 2005;5(SUPPL. 1):​
S3–S9. Available from: http://www.scopus.com/inward/record.url?eid=2-s2.0-
20544439543&partnerID=​40&md5=17acc1a161910c17ddf22e2f42b3613e 

4.	 Mekky MA, Riad AR, Gaber MA, et al. Rifaximin versus metronidazole in 
management of acute episode of hepatic encephalopathy: An open labeled 
randomized clinical trial. Arab J Gastroenterol. 2018;19(2):76–79. https://doi.
org/10.1016/j.ajg.2018.06.001

5.	 McDonald LC, Gerding DN, Johnson S, et al. Clinical practice guidelines for 
Clostridium difficile infection in adults and children: 2017 update by the Infectious 
Diseases Society of America (IDSA) and Society for Healthcare Epidemiology of 
America (SHEA). Clin Infect Dis. 2018;66(7):e1–e48. https://doi.org/10.1093/cid/
cix1085

6.	 Gupta A, Cifu AS, Khanna S. Diagnosis and treatment of Clostridium difficile 
infection diagnosis and treatment of Clostridium difficile infection diagnosis 
and  treatment of Clostridium difficile infection. JAMA. 2018 Sep 11;320(10):​
1031–1032. https://doi.org/10.1001/jama.2018.12194

7.	 Chey WD, Leontiadis GI, Howden CW, et al. ACG clinical guideline: Treatment of 
Helicobacter pylori infection. Am J Gastroenterol. 2017;112(2):212–239. https://
doi.org/10.1038/ajg.2016.563

8.	 Nitzan O, Elias M, Peretz A, et al. Role of antibiotics for treatment of inflammatory 
bowel disease. World J Gastroenterol. 2016 Jan 21;22(3):1078–1087. https://doi.
org/10.3748/wjg.v22.i3.1078

9.	 Glick L, Sossenheimer P, Hirsch A, et al. Low-dose metronidazole is associated with 
a decreased rate of endoscopic recurrence of Crohn’s disease after ileal resection. 
Gastroenterology. 2017;152(5):774–775. https://doi.org/10.1016/S0016-5085​
(17)32687-2

10.	 Kim E, Na DG, Kim EY, et al. MR imaging of metronidazole-induced encephalopathy: 
Lesion distribution and diffusion-weighted imaging findings. Am J Neuroradiol. 
2007 Oct 1;28(9):1652–1658. https://doi.org/10.3174/ajnr.A0655

11.	 Patidar KR, Bajaj JS. Antibiotics for the treatment of hepatic encephalopathy. 
Metab Brain Dis. 2013 Jun;28(2):307–312. https://doi.org/10.1007/s11011-013-
9383-5

12.	 Loft S, Sonne J, Døssing M, et al. Metronidazole pharmacokinetics in patients with 
hepatic encephalopathy. Scand J Gastroenterol. 1987 Jan;22(1):117–123. https://
doi.org/10.3109/00365528708991867

13.	 Goolsby TA, Jakeman B, Gaynes RP. Clinical relevance of metronidazole and 
peripheral neuropathy: A systematic review of the literature. Int J Antimicrob 
Agents. 2018;51(3):319–325. https://doi.org/10.1016/j.ijantimicag.2017.08.033

14.	 Farmakiotis D, Zeluff B. Metronidazole-associated encephalopathy. N Engl J Med. 
2016;374(15):1465. https://doi.org/10.1056/NEJMicm1505174

15.	 Neki NS, Joshi N, Rana D, et al. Metronidazole toxicity presenting with cerebellar 
ataxia. Int J Curr Res Med Sci. 2017;3(5):10–13. 

16.	 Clements A. Case report of metronidazole-induced encephalopathy. WMJ. 
2015;116(5):65–68. PMID: 29357212

17.	 Agarwal A, Kanekar S, Sabat S, et al. Metronidazole-induced cerebellar toxicity. 
Neurol Int. 2016;8(1):4–6. https://doi.org/10.4081/ni.2016.6365

18.	 Sarna JR, Brownell AKW, Furtado S. Reversible cerebellar syndrome caused 
by  metronidazole. CMAJ. 2009;181(9):611–613. https://doi.org/10.1503/cmaj.​
090591

http://www.sajr.org.za
https://doi.org/10.1086/647939
https://doi.org/10.1136/gut.23.1.1
http://www.scopus.com/inward/record.url?eid=2-s2.0-20544439543&partnerID=40&md5=17acc1a161910c17ddf22e2f42b3613e
http://www.scopus.com/inward/record.url?eid=2-s2.0-20544439543&partnerID=40&md5=17acc1a161910c17ddf22e2f42b3613e
https://doi.org/10.1016/j.ajg.2018.06.001
https://doi.org/10.1016/j.ajg.2018.06.001
https://doi.org/10.1093/cid/cix1085
https://doi.org/10.1093/cid/cix1085
https://doi.org/10.1001/jama.2018.12194
https://doi.org/10.1038/ajg.2016.563
https://doi.org/10.1038/ajg.2016.563
https://doi.org/10.3748/wjg.v22.i3.1078
https://doi.org/10.3748/wjg.v22.i3.1078
https://doi.org/10.1016/S0016-5085(17)32687-2
https://doi.org/10.1016/S0016-5085(17)32687-2
https://doi.org/10.3174/ajnr.A0655
https://doi.org/10.1007/s11011-013-9383-5
https://doi.org/10.1007/s11011-013-9383-5
https://doi.org/10.3109/00365528708991867
https://doi.org/10.3109/00365528708991867
https://doi.org/10.1016/j.ijantimicag.2017.08.033
https://doi.org/10.1056/NEJMicm1505174
https://doi.org/10.4081/ni.2016.6365
https://doi.org/10.1503/cmaj.090591
https://doi.org/10.1503/cmaj.090591


Page 5 of 5 Case Report

http://www.sajr.org.za Open Access

19.	Sørensen CG, Karlsson WK, Amin FM, et al. Metronidazole-induced 
encephalopathy: A systematic review. J Neurol. 2020;267(1):1–13. https://doi.
org/10.1007/s00415-018-9147-6

20.	 Patel K, Green-Hopkins I, Lu S, et al. Cerebellar ataxia following prolonged use 
of metronidazole: Case report and literature review. Int J Infect Dis. 2008;12(6):​
E111–E114. https://doi.org/10.1016/j.ijid.2008.03.006

21.	 Ahmed A, Loes DJ, Bressler EL. Reversible magnetic imaging findings in 
metronidazole-induced encephalopathy. Neurology. 1995;45(3):588–589. https://
doi.org/10.1212/WNL.45.3.588

22.	 Rao DN, Mason RP. Generation of nitro radical anions of some 5-nitrofurans,  
2- and 5-nitroimidazoles by norepinephrine, dopamine, and serotonin. A  
possible mechanism for neurotoxicity caused by nitroheterocyclic drugs. J Biol 
Chem. 1987;262(24):11731–11736. https://doi.org/10.1016/S0021-9258(18)​
60872-5

23.	 Roy U, Panwar A, Pandit A, et al. Clinical and neuroradiological spectrum of 
metronidazole induced encephalopathy: Our experience and the review of 
literature. J Clin Diagn Res. 2016 Jun;10(6):OE01–OE09. https://doi.org/10.7860/
JCDR/2016/19032.8054

http://www.sajr.org.za
https://doi.org/10.1007/s00415-018-9147-6
https://doi.org/10.1007/s00415-018-9147-6
https://doi.org/10.1016/j.ijid.2008.03.006
https://doi.org/10.1212/WNL.45.3.588
https://doi.org/10.1212/WNL.45.3.588
https://doi.org/10.1016/S0021-9258(18)60872-5
https://doi.org/10.1016/S0021-9258(18)60872-5
https://doi.org/10.7860/JCDR/2016/19032.8054
https://doi.org/10.7860/JCDR/2016/19032.8054

