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Dementia as the presenting manifestation of
neurocysticercosis: A report of two patients
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Abstract

Neurocysticercosis (NCC) is the commonest parasitic disease of central nervous system and an endemic
problem in India. Its clinical manifestations are varied, non specific and pleomorphic, depending on
number and topography of lesions. We report two patients of NCC, who presented only with dementia.
Dementia improved in both of them, by using steroids as cerebral decongestant. Since NCC mimic
large number of neurological disorders, it is important that clinicians should be familiar with these
rare presentations to avoid delay in diagnosis and management. This report further suggests the utility
of decongestive therapy in multiple NCC. It also heralds that dementia can sometimes be a reversible

syndrome, if diagnosis and its etiology is established early and correctly.

INTRODUCTION

Neurocysticercosis (NCC) is the most common
helminthic infestation of the nervous system
in developing countries including India.'?
Clinical manifestations are varied, non specific
and pleomorphic, depending on number and
topography of lesions. Besides seizures, which
are commonest, other clinical features include
raised intracranial pressure, syndromes of
cerebellopontine angle lesion, dementia and
variety of strokes.*® We report two patients
of NCC presenting with dementia as the only
predominant manifestation.

CASE REPORT 1

A 45-year-old male shopkeeper, non alcoholic,
educated up to college, presented with bouts
of severe headache, vomiting and gradually
progressive decline in cognitive functions of 3
months duration. His decline in cognition was
hampering his daily routine activities. He forgot
taking meals, remained unconcerned for personal
care and misplaced things easily. He made gross
errors in calculations and collecting payment from
customers. There was difficulty in concentrating
on his business, resulting in heavy financial loss.
He could not easily recollect the names of his
close relatives. All these behavioral changes made
him very irritable, depressed and anxious. The
wife got alarmed when he forgot his way home
and was brought home by his neighbors, who
informed that he was behaving like a drunk, and

had left the shop without closing it properly. His
wife consulted a psychiatrist who referred him to
our tertiary care centre.

On examination he was unkempt and clothes
were untidy. The general physical and systemic
examination was normal. Although he was
conscious and alert, he was resisting evaluation.
He declined that he was ill and required help.
There was significant cognitive decline and
dementia as his Folstein’s Mini Mental Status
Examination (MMSE) score was 20. The speech
was normal. There were no focal neurological
deficits and the cranial nerves were intact. The
fundus examination was normal. Hemogram,
hepatorenal function and electrolytes were normal.
Thyroid function tests and vitamin B-12 levels
were within normal range. Electroencephalogram
(EEG) was normal. Magnetic resonance imaging
(MRI) revealed multiple cysts involving the
whole of cerebral cortex (Figure 1). Some of the
cysts had prominent scolex suggestive of NCC.
There was no evidence of ventricular dilatation
or intracerebral edema. A short course (10 days)
of prednisolone 1 mg/kg/day was given initially,
followed by acetazolamide 250 mg thrice a day
for 3 months. Headache and vomiting subsided
completely over 10 days. The dementia improved
(MMSE score elevated to 24) over initial 2 weeks,
but later remained stationary for other one year.
The MMSE score returned to normal by the end
of 2 years (Tablel) when he was able to look
after himself and his occupation independently.
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Figure 1. T, weighted contrast MRI sequence revealing multiple ring enhancing lesions, diffusely scattered throughout
both the cerebral hemispheres in cortical and sub cortical white matter with eccentric scolex.

CASE REPORT 2

A 42-year-old graduate, businessman by
profession, presented with progressive headache
with nausea and vomiting of 5 months and
forgetfulness of 3 months duration. He made
gross errors in day to day activities, like forgetting
whether he has consumed meals or not, important
tax files, and delay in recognizing relatives. The
relatives got alarmed when he made gross errors
in calculation related to his business. He started
behaving like an alcoholic, whereas he was a
teetotaler. He took lots of time in recollecting
whereabouts of his belongings. Initially he helped
his children in their school assignments, but then
he started making constant errors and blunders. A

psychiatric consultation was sought after which he
was referred for neurological consultation.

The general and systemic examination
was normal. Except for a decreased score in
MMSE (18), there was no neurological deficit.
Investigations for complete hemogram, renal and
liver function tests, thyroid function tests, Vitamin
B12 level and electrolytes were within normal
limits. EEG was normal. Cranial MRI showed
diffused and widespread cysts with prominent
scolex (Figure 2). The patient was treated with
steroids initially, followed by acetazolamide.
His MMSE score improved to 26 and symptoms
of headache and vomiting disappeared within 2
weeks. (Table 1) He could perform his routine

Table 1: Follow up MMSE Score of both patients with neurocysticercosis

Base line 2 weeks 6 months 12 months 18 months 24 months
Case 1 20 24 24 29 30
Case 2 18 26 25 28 30
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Figure 2. T, weighted image revealing multiple ring enhancing lesions with prominent hypointensity in center
surrounded by hyper intensity at the periphery with eccentric scolex scattered throughout grey and white
matter. They are also present in the lateral ventricles and periventricular regions.

activities and look after his family and business
independently

DISCUSSION

The diagnosis of NCC in both our patients was
confirmed on the basis of clinical, radiological and
epidemiological criterias*®, after excluding other
etiologies mimicking NCC, like tuberculomas,
fungal granulomas or toxoplasmosis.

The interesting features in both patients
were dementia as the presenting symptom and
absence of seizure or any focal neurological
deficit. Though infectious diseases represent an
important cause of behavioral changes including
dementia, there are only few isolated reports of
NCC presenting with cognitive disturbances as
the sole manifestation.”!°

Despite extensive involvement and multiple
NCC, there was no edema or gliosis apparent from
conventional imaging in both the cases. There are
numerous MR imaging techniques like diffusion-
weighted (DW) imaging with apparent diffusion
coefficient (ADC), FLAIR (Fluid Attenuation

Inversion Recovery) and magnetization transfer
magnetic resonance imaging (MT sequence),
which are more specific for evaluation and
differentiation of perilesional edema and reactive
gliosis in NCC. However, due to technical reasons,
they were not performed.

Both the cases were managed with steroids and
decongestive therapy. No cysticidal drug was given
since it may sometimes be detrimental, especially
in patient like ours." There were multiple lesions
and sudden anaphylactic reaction and deaths
are reported to be more common in multiple
NCC, when treated with cysticidal drug.'” The
Cochrane Database review on drugs for treating
NCC concludes, that there is insufficient evidence
to assess whether cysticidal therapy in NCC is
associated with beneficial effects.'* Parenchymal
NCC can resolve on imaging studies without
being treated with antiparasitic drugs.'*'> Acute,
severe brain inflammation result from cysticidal
drugs and their use is reported to be unnecessary
because parenchymal brain cysticercosis follow
a benign course and cysts will degenerate and
heal by natural evolution of the disease.”'" In
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both the cases there were multiple ring enhancing
lesions suggestive of heavy infection burden with
degenerating cysts, so high-dose steroids and
osmotic diuretics were started and antiparasitic
treatment was deferred.?

There is conflicting evidence to support use of
steroids as the primary treatment in NCC. However
in subarachnoid cysts, chronic meningitic form or
in case of multiple cysts, steroid should be given
with cysticidal drugs.

Both our patients became asymptomatic and
showed resolution of dementia within 2-3 weeks.
They were followed up for another 2 years using
MMSE to help evaluate the mental function. The
radiological follow up is equally important as the
perilesional edema may not always subside with
treatment, and may at times be present around
apparently calcified foci. Perilesional gliosis
may also persists predicting long term AED
requirement.?!

Dementia observed in patients with NCC is
possibly due to the combined effect of multiple
factors, viz; multiple parasitic lesions, vascular
involvement, disruption of frontal-parietal-
temporal networks, raised intracranial tension®
and inflammatory injury of brain parenchyma.?
Dementia in NCC is reversible as was evident
in both patients, similar to earlier reports.?
An interesting observation in both patients
was that even in the absence of clinical or
radiological changes of raised intracranial
tension, decongestant therapy led to reversal of
dementia. Other potential mechanism, postulated
for cognitive decline is inflammatory reaction
that accompanies the death of parasite with
edema and dysfunction of perilesional tissue or
mass effect’*? which may explain the cognitive
impairment in these patients. Earlier reports have
stated that patients with old age, lower educational
level, increased number of parasitic lesions and
involvement of the frontal, parietal and temporal
lobes are more likely to develop dementia due to
NCC.2

This case report highlights the protean
manifestations of NCC and also underscores
the importance of early diagnosis of NCC in
patients with dementia from endemic areas. It is
important to be aware of this rare presentation
to avoid erroneous diagnosis and delay in
management. This report further suggests the
utility of decongestive therapy in multiple NCC.
It also shows that dementia can sometimes be a
reversible syndrome, if diagnosis and its etiology
is established early.

86

April 2010

REFERENCES

1. Pal DK, Carpio A, Sander JWAS. Neurocysticercosis
and epilepsy in developing countries. J Neurol
Neurosurg Psychiatry 2000; 68:137-43.

2. Wallin MT, Kurtzke JF Neurocysticercosis in the
United States: review of an important emerging
infection. Neurology 2004; 63:1559-64.

3. Del Brutto OH, Rajshekhar V, White AC, et al.
Proposed diagnostic criteria for Neurocysticercosis.
Neurology 2001; 57:177-83.

4. Garcia HH, Del Brutto OH. Imaging findings in
neurocysticercosis. Acta Trop 2003; 87:71-8.

5. Jha S, Kumar V. Neurocysticercosis presenting as
stroke. Neurol India 2000; 48:391-4.

6. Carpio A, Escobar A, Allen Hauser W. Cysticercosis
and Epilepsy: A Critical Review. Epilepsia 1998;
39:1025-40.

7. Tavares Jr AR. Psychiatric disorders in
neurocysticercosis [letter]. Br J Psychiatry 1993;
163:839.

8. Dixon HBF, Lipscomb FM. Cysticercosis: an analysis
and follow-up of 450 cases. Medical Research Council
Special Report Series No 299. London: Her Majesty’s
Stationery Office, 1961:1-58.

9. Sotelo J, Guerrero V, Rubio F. Neurocysticercosis:
a new classification based on active and inactive
forms. Arch Intern Med 1985; 145:442-5.

10. Varma A, Gaur KJ. The clinical spectrum of
neurocysticercosis in the Uttaranchal region. J Assoc
Phys India 2002; 50:1398-400.

11. Carpio A. Neurocysticercosis: an update. Lancet
Infect Dis. 2002; 2:751-62

12. DeGiorgio CM, Houston I, Oviedo S, SorvilloF.
Deaths associated with neurocysticercosis. report
of three cases and review of literature. Neurosurg
Focus 2002; 12:1-4.

13. Salinas R. Prasad K. Drugs for treating
neurocysticercosis (tapeworm infection of
brain). Cochrane Database Syst Rev 2000; (2):
CDOO00215

14. Miller B, Grinnell V, Goldberg MA, Heiner D.
Spontaneous radiographic disappearance of cerebral
cysticercosis: three cases. Neurology 1983;33:1377-9.

15. Mitchell WG, Crawford TO. Intraparenchymal
cerebral cysticercosis in children: diagnosis and
treatment. Pediatrics 1988; 82:76-82.

16. Carpio A, Santillan F, Leon P, Flores C, Hauser
WA. Is the course of neurocysticercosis modified by
treatment with antihelminthic agents? Arch Intern
Med 1995; 155:1982-8.

17. Kramer LD. Antihelminthic therapy for
neurocysticercosis. Arch Neurol 1990; 47:1059-60.

18. Kramer LD. Medical treatment of cysticercosis—
ineffective. Arch Neurol 1995; 52:101-2.

19. Kramer LD, Locke GE, Byrd SE, Daryabagi J.
Cerebral cysticercosis: documentation of natural
history with CT. Radiology 1989; 171:459-62.

20. Garcia HH, Evans CA, Nash TE, et al. Current con-
sensus guidelines for treatment of neurocysticercosis.
Clin Microbiol Rev 2002; 15:747-56.

21. TarunDua,S. Aneja.Neurocysticercosis: Management
Issues. Indian Pediatrics 2006; 43:227-35.



22.

23.

24.

25.

Ramirez Bermudez J, Higuera J, Sosa AL, Lopez-
Meza E, Lopez-Gomez M, Corona TJ. Is dementia
reversible in patients with NCC? J Neurol Neurosurg
Psychiatry 2005; 76:1164-6.

Biswas A, Prasad A, Anand KS. Cysticercal Dementia.
J Assoc Physicians India 1998; 46:569.

Kongel P, Luders H, Moris HH, Dinner DS, Wyllie
E, Godoy J, Rothner AD. Dystonic posturing in
complex partial seizures of temporal onset. A new
lateralizing sign. Neurology 1989; 39:196-201.
Cardoso F. Infectious and transmissible movement
disorders. In: Jankovic J, Tolosa E, eds: Parkinson’s
disease and movement disorders, 3" ed. Baltimore:
Williams and Wilkins. 1998: 945-65.

87




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 0.15
    /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


