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An Unusual Etiology of Cerebellar Ataxia
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Abstract
Cerebellar ataxia, which is the lack of coordination, has a number of causes none of which are as uncommon or unheard of as
Scrub typhus. Scrub typhus very rarely presents itself with CNS manifestations. Here, we present the case of a 7-year-old girl from
the Hooghly district in West Bengal, who presented to us with the history of fever, cerebellar signs, and sudden onset of visual
loss. She was ultimately diagnosed with scrub typhus cerebellitis.
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Ataxia is defined as the inability to make smooth accurate and

coordinated movements because of a dysfunction of the cer-

ebellum, its inputs or outputs, its sensory pathways in the

posterior columns of the spinal cord, or a combination of

these.1 The causes of Cerebellar Ataxia can be congenital,

metabolic, toxin related, neoplastic, vascular, infectious/post-

infectious or inflammatory (cerebellar abscess, acute labyr-

inthitis, acute cerebellar ataxia, acute demyelinating

encephalomyelitis. Infectious causes include Coxsackie,

Diphtheria, Echovirus, Epstein–Barr, mumps, mycoplasma,

rubella).2

SCRUB TYPHUS is a Rickettsial disease caused by

Orientia tsutsugamushi that generally presents with nonspe-

cific symptoms of fever, headache, and myalgia with signs

of generalized lymphadenopathy and hepatosplenomegaly

and in some cases meningitis and encephalitis. However,

cerebellar involvement by this organism is very rare. In

India, such a presentation has been reported previously on

very few occasions.3-5

Discussion

Scrub Typhus is transmitted to mammals including humans by

bite of the Chigger larvae of trombiculide mite. When the

Chigger larvae feeds on skin, there is regurgitation of infected

saliva. Man is an accidental host, as these mites generally bite

rats and other small mammals. Transovarial transmission

among mites is the major mechanism of maintenance in nature.

In India, epidemics have been reported from northern, eastern,

and southern states and from both rural and urban areas.

According to unpublished data obtained from our hospital

and other institutes in the city, recently there seems to be a

reemergence of this infection in both urban and rural areas,

possibly due to more widespread presence of the organism and

vector in the environment, poor living conditions in terms of

people walking barefoot in villages, and people living in close

proximity to rats. Also, there is a higher index of suspicion

among physicians leading to routine testing of patients present-

ing with typical features.

Orientia causes infection of vascular endothelium, leading

to maculopapular lesions, petechia or palpable purpura, and

immune-mediated inflammation leading to end-organ injury

in severe cases. Orientia also infects the reticuloendothelial

system. Clinical manifestations include fever of 9 to 11 days

duration, regional or generalized lymphadenopathy and GI

symptoms such as abdominal pain, vomiting, and diarrhea.

Single painless eschar may be seen at the site of Chigger bite

(in 7%-68% cases) along with a generalized rash. Complica-

tions include pneumonitis, meningoencephalitis, acute renal
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failure, disseminated intravascular coagulation and

myocarditis.6

Neurological manifestations such as Cerebellitis may be due

to invasion of vascular endothelial cells by the organism itself.

Autopsy of patients with scrub typhus have revealed focal vas-

culitis and lymphocytic infiltration of blood vessels.7

Laboratory findings include leukocytosis (in 40% cases) and

thrombocytopenia (one quarter to one-third cases), elevated

transaminases, and hypoalbuminemia. Most commonly used

test in indirect immunofluorescence for detecting scrub typhus

immunoglobulin M (IgM). It has 90% sensitivity when com-

bined with history of 11 days plus fever.6

For treatment, the recommended regimen is Doxycycline

4 mg/kg/d in 2 divided doses for up to 7 days. This also applies

for children who are less than 8 years (as tooth discoloration is

dose-dependent). Alternatives include azithromycin, clarithro-

mycin, and chloramphenicol.8

Case Report

A 7-year-old girl, from the district of Hooghly district in West

Bengal, with no significant past history presented to us with

fever for 15 days, difficulty in walking for last 4 days, and

impairment of vision for 1 day. The fever was high grade

(102.4�F on initial presentation) and intermittent in nature with-

out chills, rigor, or rash. It used to subside on taking antipyretics.

The fever was associated with headache and few episodes of

projectile vomiting. Four days before presentation, the patient

started having difficulty in walking with a tendency to fall to any

one side and over the course of 4 days, she was not able to walk.

Visual impairment was suddenly onset, with the child having

difficulty in reading books and was associated with diplopia. The

child had no history of spectacle use for refractive errors. There

was neither any history of seizures, loss of consciousness, altered

sensorium, trauma, low back pain, or any weakness nor of tin-

nitus, vertigo, or ear discharge. There was also no history of eye

pain or redness. Bladder and bowel habit was normal. There was

no history of similar disease in the family or of any develop-

mental delay or regression. All immunizations were up-to-date,

with no recent history of vaccination.

On further evaluation, child was febrile, irritable, and sick

looking. There was no other abnormal finding on general sur-

vey, no apparent rash or neurocutaneous marker noted. No

eschar was noted after thorough examination of entire body

surface, including flexural areas, external genitalia, and scalp.

Pulse was 120/min, with no special character. Blood pressure

was 117/80, which is just above the 95th percentile for age, sex,

and height. Respiratory rate was 24/min.

Neurological examination: Higher functions were normal

with no impairment in memory, speech, or language. Patient

was well oriented to time, place, and person. There was no

muscle weakness or hyper/hypotonia. Tendon reflexes were

normal as were the superficial reflexes. There was no impair-

ment in smell or taste. Visual acuity testing could not be done

initially as the child was not cooperative. On reexamination

after stabilization, visual acuity testing was 6/6 in both unaided

eyes. Cranial nerve VI was affected, with latent squint of right

eye manifested on asking the child to look toward the right.

We suspected that the apparent impairment of vision and

abducens nerve involvement were due to raised intracranial

tension. All other cranial nerves were within normal limit.

Sensory system examination revealed no impairment in fine

touch, pain, temperature, position, and vibration sense. Rom-

berg test was within normal limit. Cerebellar examination

revealed unsteady gait with inability to walk in a straight line

and tendency to fall to one side along with past pointing on

finger nose test and dysdiadochokinesia. Neck rigidity was

present, but Kernig’s and Brudzinski’s signs were negative.

Fundoscopic examination did not reveal any signs of papille-

dema. There was no organomegaly on abdominal examina-

tion. Cardiovascular and respiratory systems were within

normal limit.

Investigations: There was moderate anemia with Hb—7.2 g/

dl with microcytosis and hypochromia, probably due to nutri-

tional iron deficiency. Leukocytosis was present (TLC– 15010/

cmm), with neutrophilic predominance (N62 L32 M4 E2 B0).

Malarial parasite was negative on peripheral blood smear;

malarial parasite dual antigen testing was negative. Liver func-

tion and kidney function tests and electrolytes were also normal

for age and sex.

Tests for dengue and typhoid, Japanese encephalitis, Herpes

simplex, and human immunodeficiency virus were performed

as per routine investigations for fever, all of which were neg-

ative. Blood culture revealed no growth. Urinalysis was normal

and urine culture revealed no growth. Blood for Scrub typhus

was IgM-Positive.

Cerebrospinal fluid– Cell type and count– 102 cells/cmm,

92% being mononuclear, 8% being polymorphs. Glucose -59

mg/dL. Cerebrospinal fluid protein was elevated to 119 mg/dL.

Cerebrospinal fluid Gram’ stain showed no white blood

cells, no microorganisms, and no growth after 48 hours incuba-

tion. Cerebrospinal fluid serology revealed Scrub typhus IgM/

immunoglobulin G Positive. Magnetic resonance imaging

brain showed no abnormality.

The patient was initially given intravenous fluid and anti-

biotic injection, Ceftriaxone as per standard recommendations

on an empirical basis, after blood samples were drawn and

lumbar puncture was done. We also started management of

raised intracranial tension with head end elevation, control of

fever with antipyretics, and hypertonic saline infusion at

0.5 mL/kg/h. This was continued for 24 hours till there was

resolution of irritability, hypertension, improvement of vision,

and subsidence of squint. On receiving the Scrub typhus

reports, we started oral doxycycline at 5 mg/kg/d which led

to dramatic improvement in 48 hours, with steadying of gait.

Doxycycline was continued for a total of 7 days, following

which the general condition improved and child became afeb-

rile. She now had a visual acuity of 6/6, no sensorimotor or

cognitive deficit and no problem with balance and coordina-

tion. We then discharged the child after a stay of 8 days after

documenting the favorable neurological outcome.

2 Child Neurology Open



Acknowledgments

The authors would like to thank Prof Dr Kalpana Datta, our guide,

mentor, and teacher, for inspiring us into taking up this interesting

case for reporting as well as the invaluable guidance in formulating the

manuscript. The authors would also like to thank everyone involved in

the care of this patient, from consultant to interns, without whom this

favorable outcome would not have been possible. Lastly the authors

would like to thank the patient and her family for having faith in our

clinical judgment and our skills.

Author Contributions

R.S.K. contributed to acquisition and analysis, drafted manuscript.

A.K. contributed to conception, contributed to acquisition. O.R. con-

tributed to acquisition and interpretation. S.D. contributed to analysis

and interpretation. K.D. contributed to interpretation, gave final

approval. R.S.K. and S.D. contributed to conception and design.

O.R. and K.D. contributed to design. S.D. and K.D. critically revised

manuscript. All authors agrees to be accountable for all aspects of

work ensuring integrity and accuracy

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, authorship,

and/or publication of this article.

ORCID iD

Ryan Sohail Kaiser https://orcid.org/0000-0002-2217-3127

Ethical Approval

As this is a case report, ethical approval was not taken. Care has been

taken to avoid any breach of privacy of the patient.

References

1. Morrison P, Mink J. Ataxias. In: Nelson Textbook of Pediatrics.

21st ed. Vol 2; 2019:3150.

2. Morrison P, Mink J. Ataxias. In: Nelson Textbook of Pediatrics.

21st ed. Vol 2; 2019:3151. Table 615.2.

3. Ghosh A, Sharma S, Choudhury J. Acute cerebellar ataxia in a

3-year-old Bengali girl: a novel presentation of scrub typhus in

pediatric age group. Int J Contemp Pediatr. 2017;4(7):652-654.

4. Bhoil R, Kumar S, Sood RG, Bhoil S, Verma R, Thakur R. Cere-

bellitis as an atypical manifestation of scrub typhus. Neurology.

2016;86(22):2113-2114. doi:10.1212/WNL.0000000000002717.

5. Mahajan SK, Sharma S, Kaushik M, et al. Scrub typhus present-

ing as acute cerebellitis. J Assoc Physicians India. 2016;64(2):

69-70.

6. Reller M, Dumler J. Scrub typhus (Orientia tsutsugamushi). In:

Nelson Textbook of Pediatrics. 21st ed. Vol. 1; 2019:1628.

7. Didel S, Basha MA, Biswal M, Suthar R, Sankhyan N. Acute

cerebellitis in a child with scrub typhus. Pediatr Infect Dis J.

2017;36(7):696-697. doi:10.1097/INF.0000000000001524.

8. Chanta C, Phloenchaiwanit P. Randomized controlled trial of azi-

thromycin versus doxycycline or chloramphenicol for treatment of

uncomplicated pediatric scrub typhus. J Med Assoc Thai. 2015;

98(8):756-760.

Kaiser et al 3

https://orcid.org/0000-0002-2217-3127
https://orcid.org/0000-0002-2217-3127
https://orcid.org/0000-0002-2217-3127


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /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 /Unknown

  /CreateJDFFile 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 [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


