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Spasticity is a common complication after an upper motor neuron lesion
and can involve a single or multiple muscle groups. When spasticity involves
muscles around the foot, the typical pattern is ankle plantar flexed and
inverted and toes flexed and adducted, giving rise to equinovarus defor-
mity [1]. This pattern occurs due to the involvement of several muscles
working in combination. Spasticity of the gastrocnemius, soleus and toe
flexor muscles causes the ankle to plantarflex while the posterior tibialis
muscle adds to the inward turn of the foot [2, 3].

Spasticity can also occur in a single muscle in the foot, for example
spasticity of the extensor hallucis longus (EHL), also known as hitchhiker’s
toe. This condition, albeit focal, occasionally causes pain and discomfort
and is worth treating. However, spasticity involving a single muscle group
such as the ankle dorsiflexors is rare and the complications are unknown.
We report on a patient diagnosed with transverse myelitis presenting an
unusual pattern of lower limb spasticity involving unilateral ankle dorsi-
flexor muscles. The spasticity resulted in foot deformity and difficulty
wearing shoes, impairing gait, causing discomfort and generating disabil-
i ties in activities of daily living (ADL).

The patient is a 59-year-old woman diagnosed with transverse myelitis
following symptoms of acute lower limb weakness and incontinent bladder
and bowel. The patient’s initial clinical findings revealed flaccid tone and
areflexia with Medical Research Council (MRC) grade 0/5 motor power in
both of the lower limbs. Both upper limbs were intact neurologically. Pin
prick sensation was impaired bilaterally from spinal level T8 downwards.
Magnetic resonance imaging of the spinal cord disclosed a hyperintense
area from the level of T9 vertebra to the conus medullaris. She was treated
with 1 g of intravenous (IV) methylprednisolone for 5 days and three
courses of intravenous immunoglobulin. 

The patient’s neurological impairments improved gradually after treat-
ment. At 18 months, her right lower limb tone was normal with MRC grade
4/5 power. Her left lower limb tone was flaccid proximally. Distally, there
was increased tone with ankle dorsiflexors showing Modified Ashworth
Scale (MAS) grade 2 spasticity and toe extensors with MAS grade 3 spas-
ticity (Figure 1). Her hip flexion had MRC grade 3/5, knee flexion and exten-
sion had MRC grade 2/5, whereas ankle dorsiflexion and plantarflexion
had MRC grade 1/5. Pin prick sensation improved markedly with only
impairment over bilateral lower legs remaining. Functionally, she was able
to stand and walk therapeutically using a walking frame.

The patient complained that her left foot and toes spontaneously hyper-
extended when she tried to move her left leg. This became more promi-
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nent when she was standing. As a result, she had
difficulties balancing herself standing and had to
bear weight on her left heel during the stance
phase of walking. With her foot and toes hyperex-
tended, she was only able to take ten steps before
complaining of tiredness and severe discomfort on
her left heel. She had to sit on a wheelchair to
perform ADL that require standing. She also had
difficulty performing lower body dressing because
the hyperextended foot got in the way when she
tried to put on her pants. She was also unable to
put on her shoes due to the foot deformity. These
complications caused severe disabilities and im -
paired her independence.

The patient was treated with intramuscular
injections of botulinum toxin type A (BTX-A) to the
left tibialis anterior, EHL and extensor digitorum
longus (EDL) under electromyography guidance
followed by a programme of intensive stretching
and strengthening exercises. The BTX-A dosages
given were 50, 25 and 25 units to each muscle
respectively without any complications. One month
post-injection, the spasticity decreased a half grade
for ankle dorsiflexors (MAS grade 1+) and one grade
for toe extensors (MAS grade 2) when examined at
rest. When assessed during standing and walking,
her spasticity decreased significantly with the left
foot achieving plantigrade position. Performing
lower body dressing was not as cumbersome as
before and she could wear shoes comfortably.

Spasticity is a common complication following
spinal cord lesions from traumatic and non-trau-
matic aetiologies with reported prevalence between
27% and 36% [4, 5]. It normally affects both lower
limbs although the clinical patterns of spasticity are
more varied in cases of incomplete lesions or in -
complete recovery. In our case, the patient develo -
ped an uncommon pattern of ankle spasticity: 
a focal spasticity of unilateral ankle dorsiflexor
muscles (tibialis anterior, EHL and EDL) following
incomplete recovery of acute transverse myelitis.

Problems have been encountered in patients
with ankle spasticity affecting other muscles around
the foot such as ankle plantar flexors, invertors or
EHL alone [2, 3, 6]. In this case, the ankle dorsiflexor
spasticity was causing problems for the patient. Not
only did it affect the standing balance, it also
reduced her walking tolerance and distance. The
discomfort experienced was so severe that it caused
her to compensate using a wheelchair to per form
certain ADL. Treatment with BTX-A to the ankle dorsi-
flexors was useful to correct the abnor mal foot
posture, and thus achieved improved function.

Despite the occurrence of disabling ankle spas-
ticity, the patient has shown a marked overall
recovery in sensory and motor power following
treatment with IV methylprednisolone. Controlled
studies of acute myelitis treatment are lacking but
current expert consensus favours acute treatment
with high-dose corticosteroids for a better outcome
as observed in this case [7]. In cases with incom-
plete myelitis and refractory to steroid therapy, treat-
able causes such as bacterial infection should be
suspected to facilitate appropriate treatments [8].

Spasticity is a common complication after trans-
verse myelitis. However, involvement of unilateral
ankle dorsiflexors is uncommon, so its effect on
daily function is unknown. The treatment decision
to use BTX-A injection relies partly on the pattern
of muscle involvement, the spasticity severity and
whether it causes problems or offers benefits to
patients [9]. BTX-A injection targeting the specific
muscles has been reported to reduce spasticity and
improve the patient’s functional outcome [6, 10],
which is also relevant in this case even though the
spasticity presented is uncommon. 
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Figure 1. Anterior view of lower limbs showing left foot
ankle dorsiflexion and toes hyperextension



Arch Med Sci 5, October / 2012 941

8. Feng Y, Guo N, Liu J, et al.  Mycobacteria infection in incom-
plete transverse myelitis is refractory to steroids: a pilot study.
Clin Dev Immunol 2011; 2011: 501369. 

9. Gormley ME Jr, O’Brien CF, Yablon SA. A clinical overview
of treatment decisions in the management of spasticity.
Muscle Nerve Suppl 1997; 6: S14-20.

10. Dengler R, Neyer U, Wohlfarth K, Bettig U, Janzik HH. Local
botulinum toxin in the treatment of spastic drop foot. 
J Neurology 1992; 239: 375-8. 

Unilateral ankle dorsiflexor spasticity: an uncommon, disabling complication of transverse myelitis



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


