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A 58-year-old woman presented with a 10-month history of
progressive upper and lower extremity sensory loss, gait diffi-
culties, and left eye vision loss. Past medical history was remark-
able for a J-pouch for ulcerative colitis, and right amblyopia with
baseline vision of 20/400 in the right eye. She was being treated
with metronidazole 500 mg PO TID for pouchitis prophylaxis
over the last 2 years. Neurological examination was remarkable
for a visual acuity of 20/400 in each eye and mild bilateral optic
disc edema indicative of optic neuropathy, as well as findings
consistent with cerebellar ataxia and sensory neuropathy.
A subtle right relative afferent pupillary defect was noted on
neuro-ophthalmological assessment, felt to be related to her
dense amblyopia. Visual field testing was limited to the left
eye due to patient preference and revealed a left central scotoma
consistent with optic neuropathy. Intravenous fluorescein
angiogram confirmed true optic disc edema (Figure 1). Nerve
conduction studies showed evidence of length-dependent sen-
sory axonal polyneuropathy involving the hands and lower
extremities. Brain magnetic resonance imaging (MRI) revealed
cerebellar dentate nuclei, inferior colliculi and corpus callosum
T2-hyperintensities, concerning for metronidazole-induced

neurotoxicity.1–3 No signal abnormality of the optic nerves
was observed, but further examination of the visual pathways
identified striking, symmetric optic tract T2-hyperintensity
(Figure 2). Metronidazole was discontinued, and at 3-month
follow-up, her symptoms had all nearly resolved. Left eye visual
acuity improved to 20/25 and was subjectively normal, while
findings of cerebellar ataxia and sensory neuropathy had mark-
edly reduced. Repeat MRI showed resolution of optic tract
T2-hyperintensity and near-resolution of other brain lesions,
including the cerebellar dentate nuclei, corpus callosum, and
inferior colliculi.

Metronidazole is an antimicrobial agent used in the treatment
of several protozoal and anaerobic infections. It is selectively
absorbed and then activated by microbial proteins.4 Once acti-
vated, the reduction product of the drug oxidizes DNA causing loss
of helical DNA structure and strand breakage resulting in protein
synthesis inhibition and subsequent cell death.4 Although gener-
ally safe, adverse nervous system effects have been reported at vary-
ing dose ranges and serum levels. In particular, metronidazole-
induced neurotoxicity causing cerebellar and peripheral nerve dys-
function is well described. Vision loss, however, is a rarer and

Figure 1: Intravenous fluorescein angiogram
confirming true optic disc edema in metronida-
zole-induced neurotoxicity. Late-phase intra-
venous fluorescein angiogram demonstrates
hyperfluorescence of the right (A) and left (B)
optic discs.
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potentially under-recognized phenomenon.5–8 There are sparse
reports of metronidazole-induced optic neuropathy, and a single
previous case reporting neuroimaging evidence of optic tract
involvement. That case described a patient with acute metronida-
zole-induced neurotoxicity and altered sensorium, with no
information provided regarding visual symptoms or neuro-
ophthalmological examination.9 To our knowledge, this is the first
report of optic tract involvement in a patient with more chronic
symptoms of metronidazole-induced neurotoxicity and vision loss.
Neuroimaging abnormality of the optic tracts coupled with clinical
findings of optic neuropathy in our patient suggests the potential
for more diffuse dysfunction of the visual pathways in metronida-
zole-induced neurotoxicity. Recognizing this unique involvement
of the optic tracts on neuroimaging may be a major clue to met-
ronidazole-induced neurotoxicity in the appropriate clinical con-
text and help to diagnose a potentially reversible cause of vision
loss. Our patient experienced symptom resolution upon discon-
tinuation of metronidazole even after ongoing exposure for
months, highlighting the importance of making this diagnosis.

Acknowledgements. None.

Funding. No funding was received for this manuscript.

Conflicts of Interest. The author has no disclosures relevant to the
manuscript.

Statement of Authorship. EN contributed substantially to study concept and
design, data acquisition and analysis, and drafting of themanuscript and figures.
LB contributed substantially to data acquisition and analysis and reviewed the
manuscript for important intellectual content. DAM contributed substantially

to data acquisition and analysis and reviewed the manuscript for important
intellectual content. DMP contributed substantially to data acquisition and
analysis and reviewed the manuscript for important intellectual content. AB
contributed substantially to study concept and design, data acquisition and
analysis, and drafting of the manuscript and figures.

References

1. Roy U, Panwar A, Pandit A, Das SK, Joshi B. Clinical and neuroradiological
spectrum of metronidazole induced encephalopathy: our experience and the
review of literature. J Clin Diagn Res. 2016;10(6):Oe01–9.

2. Kim E, Na DG, Kim EY, Kim JH, Son KR, Chang KH. MR imaging of
metronidazole-induced encephalopathy: lesion distribution and diffu-
sion-weighted imaging findings. AJNR Am J Neuroradiol. 2007;28(9):
1652–8.

3. Lee SS, Cha SH, Lee SY, Song CJ. Reversible inferior colliculus lesion in met-
ronidazole-induced encephalopathy: magnetic resonance findings on diffu-
sion-weighted and fluid attenuated inversion recovery imaging. J Comput
Assist Tomogr. 2009;33(2):305–8.

4. Hernández Ceruelos A, Romero-Quezada LC, Ruvalcaba Ledezma JC, López
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Figure 2: Brain MRI depicting optic tract involvement inmetronidazole-induced neurotoxicity. Coronal and axial T2-FLAIR imaging shows symmetric optic tract hyperintensity (A,
B, arrows). Hyperintensities in other regions characteristically involved in metronidazole-induced neurotoxicity, including the corpus callosum (A, arrowheads), are also present.

Le Journal Canadien Des Sciences Neurologiques 291

https://doi.org/10.1017/cjn.2022.21 Published online by Cambridge University Press

https://doi.org/10.1017/cjn.2022.21

	Neuroimaging Evidence of Optic Tract Involvement in Metronidazole-Induced Optic Neuropathy
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


