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Abstract 

Background and Objectives: Studies on Multiple Sclerosis (MS) in Asian populations reveal that the 
clinical and profi le of MS is different from the classical prototypic MS described in the West. This 
study aimed to identify the epidemiology, presentations and radiological features and MS patients in 
Sri Lanka. 
Methods: This was a retrospective cross sectional study in patients presenting with MS to the Institute 
of Neurology, National Hospital of Sri Lanka from January 2007 to October 2011. The diagnosis of MS 
was based on the 2010 revised McDonald’s criteria. Patients with NMO spectrum disorder is excluded 
in the study. Results: The study population consisted of 27 patients. Of these 17 were females (63%). 
The mean age at fi rst presentation was 33.8 years. Presentations were cerebral motor defi cits (20), 
optic neuritis (15), cerebellar syndrome (14), cerebral sensory defi cits (11), transverse myelitis (9), 
and brainstem syndromes (8). Relapsing and remitting was the commonest pattern of disease (16/27). 
MRI analysis revealed signifi cant periventricular (33.78%) and juxtacortical (29.72%) involvement.
Conclusion: When NMO spectrum disorder is excluded, the clinical and radiological manifestations 
of MS in this study population in Sri Lanka share many features similar to the prototypic MS seen 
in the West.
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INTRODUCTION

Multiple sclerosis (MS) is an immune mediated 
infl ammatory disease which leads to neuronal 
demyelination in the central nervous system 
with lesions disseminated in time and space. The 
median estimated prevalence of MS worldwide is 
around 30/100,000 population.1 However MS is a 
relatively uncommon disease in Asian countries.2 
There is paucity of data available for Sri Lanka 
which is regarded to have a low prevalence for 
the disease.2

 Studies on MS in Asian populations reveal 
that the clinical profi le of MS is different from 
the classical prototypic MS described in Western 
countries. Apart from the low prevalence of MS 
in Asian countries, there is higher female to male 
ratio and lower familial occurrence. Furthermore 
there is higher proportion of spinal cord and optic 
nerve involvement with these lesions being more 
severe.3 This has led to the emergence of the 
intensely debated optico-spinal variant of MS 
(OSMS). Asian patients also tend to have a lower 

frequency of brain and cerebellar lesions.4 When 
considering the disease course the progressive 
form occurs in a lower frequency.3 The radiological 
patterns of MS are also different in Asian patients 
when compared to the classical prototypic MS 
seen in the Western world. Asian patients have 
fewer lesions in the brain and cerebellum but the 
spinal cord lesions tend to be longer and more 
severe.4 The MRI fi ndings are also less likely to 
fulfi ll the McDonalds criteria on dissemination 
in space.4 
 The nature of MS in Sri Lanka remains largely 
unstudied. There is paucity of data available 
at present on the prevalence, epidemiology, 
presenting features and prognosis of MS in Sri 
Lankan patients. This descriptive study aims to 
identify the demography, clinical presentation and 
radiological features of MS patients in Sri Lanka. 
This will help to characterize the nature of MS 
in Sri Lanka and relate it to fi ndings observed in 
other Asian countries.
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METHODS

The study was carried out as a retrospective 
descriptive study in patients diagnosed with 
MS presenting to the Institute of Neurology at 
the National Hospital of Sri Lanka. This is the 
largest tertiary care referral center for patients 
with neurological disorders in Sri Lanka. Readily 
accessible MRI facilities which are scarce at other 
centers makes the Institute of Neurology the fi nal 
referral point for the diagnosis of patients with 
MS from most parts of the country. 
 Patient records were retrospectively analyzed. 
The study included patient records from January 
2007 to October 2011. The diagnosis of MS was 
made according to the 2010 revised McDonald’s 
criteria.5 Patients who had positive vascular 
risk factors (such as coronary heart disease and 
hyperlipidaemia) or who had combined clinical 
and serological evidence of underlying collagen 
vascular disorder were excluded from the study as 
these patients were potential MS mimics. Patients 
with a diagnosis of NMO spectrum disorder were 
also excluded.
 Detai ls  regarding the  demographic 
characteristics, clinical features and other 
investigations including CSF analysis and 
visual evoked potentials were collected using 
a questionnaire from the clinical records of 
the patient. The clinical presentations were 
categorized in to 6 components. These were as 
follows: optic neuritis, cerebral motor defi cits, 
cerebral sensory defi cits, cerebellar, brainstem and 
spinal cord. The above categories were defi ned 
as follows:

Optic neuritis: Presence of either clinical evidence 
of papillitis/ optic atrophy accompanied by 
positive visual evoked potential (VEP) studies or 
positive VEP studies alone (subclinical)
Cerebral motor defi cits: Motor defi cits localizing 
to brain
Cerebral sensory: Sensory defects localizing to 
the cortex/ thalamus

Brainstem: Cranial nerve dysfunction except ON 
localizing to the brainstem
Cerebellar: Clinical features compatible with 
cerebellar syndrome
Spinal cord: Paraplegia, quadriplegia or Brown-
Sequard syndrome with sensory level, with or 
without sphincter involvement. 

 All patients underwent MRI of brain and 
whole spine with contrast. Radiological analysis 
was performed using the MRI scans of the 
study population by a Consultant Radiologist. 
After tabulation of the MRI fi ndings, further 
analysis of the MRI fi ndings of patients were 
made in accordance with both the 2005 and 
2010 McDonald’s MRI criteria to look for 
compatibility.
 Statistical analysis was done using SPSS 
version 17.

RESULTS

The study population consisted of 27 patients. 
Of these 17 (63%) of patients were female. The 
mean age at fi rst presentation was 33.8 years. 
None of the patients in the series had a positive 
family history for MS. 
 The categories of initial clinical presentations 
observed are listed in Table 1. As shown the 
commonest manifestations were cerebral motor 
deficits and optic neuritis. The frequency 
of transverse myelitis was less common in 
comparison. Of the study population 16/27 
patients were of the relapsing remitting subtype, 
5/27 patients was of the primary progressive 
subtype, 3/27 was of the secondary progressive 
subtype, 1/27 had clinically isolated syndromes. 
The remaining 2 patients could not be classifi ed 
into a subtype.
 The MRI fi ndings of the patients in our case 
series based on the region of demyelination are 
listed in Table 2. As shown, there were a high 
proportion of patients with demyelinating plaques 
in the brain and cerebellum with a cumulative 
percentage of 85.1%. Table 3 shows the 

Table 1: Initial clinical presentations of the multiple sclerosis patients (N=27)

Presentation Frequency

Cerebral motor defi cits 20
Optic Neuritis 15
Cerebellar 14
Cerebral sensory defi cits 11
Transverse myelitis 9
Brainstem syndromes 8
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compatibility with the 2005 and 2010 McDonald’s 
MRI criteria for defi nite MS, in dissemination in 
space and dissemination in time.

DISCUSSION

This study reports the largest published series 
of patients with MS from Sri Lanka. The age 
and gender distribution observed in our series 
is consistent with observations made in other 
studies performed in Asian populations with MS. 
The lack of positive family history, and the less 
frequent occurrence of progressive form of MS 
were also in keeping with the observations from 
the other regions in Asia.2

 The clinical presentations of MS observed 
in our study showed a predominance of cortical 
motor manifestations and optic neuritis. The 
spinal cord involvement by comparison was less 
common. This clinical pattern is similar to that 
observed in the West. The initial case reports on 
MS in a Sri Lankan population also alluded to 
this clinical feature.6 Furthermore the common 
occurrence of OSMS is mainly reported in Eastern 
Asian countries with studies from India showing 
a lower prevalence.7,8

 The MRI fi ndings of our patients are compatible 
to the above observed clinical pattern. Our 
patients had a predominance of periventricular 
and juxtacortical demyelination. In other Asian 
populations, the brain lesions tend to be less in 
number, lesions in the cerebellum are rare, with 
longer and more severe spinal lesions.4 However 
in our series the MRI fi ndings refl ect the clinical 
picture showing an abundance of brain and 

cerebellar lesions with a low incidence of spinal 
cord lesions.
 It is evident from the above characteristics 
that after exclusion of NMO spectrum disorders, 
our MS patients share many features similar to 
the prototypic MS patients in the West. Direct 
comparison with other Asian studies may be 
inappropriate, as many of the Asian studies often 
use the older criteria which include the NMO 
spectrum disorders. 
 A genetic background for the phenotype in MS 
has been previously investigated by Yamasaki et 
al9 where it was found that the DR2-associated 
DRBI1501 allele and DRB50101 allele were 
associated with Western-type MS among the 
Japanese patients. Yamasaki et al9 also reported 
a changing trend in the clinical presentation of 
MS in Japan with the conventional type becoming 
more common over time. The genetic makeup of 
the Sri Lankan MS patients need to be explored 
to explain the difference in clinical presentation 
from other Asian studies.  
 Previous studies have shown a low sensitivity 
of the McDonalds criteria for identifying 
dissemination in space in the Asian MS patients.4 
These studies have been performed using the 2005 
criteria. When comparing the sensitivity of the 
McDonald’s criteria for detecting dissemination in 
space in our patients, there was an improvement 
when using the 2010 criteria. However our study 
is limited by the small sample size. Further larger 
scale studies are required to assess the sensitivity 
and specifi city of the 2010 McDonald’s criteria 
in an Asian population.

Table 3: Compatibility of the study patients with the 2005 and 2010 McDonald’s MRI criteria for 
defi nite multiple sclerosis

 2005 criteria 2010 criteria

Dissemination in space 9/14 12/14

Dissemination in time 14/14 14/14

Table 2: MRI fi ndings of the multiple sclerosis patients (N=27)

Region Lesion burden Percent

Periventricular 25 33.8
Juxtacortical 22 29.7
Infratentorial 16 21.6
Spinal 11 14.9
Longitudinal extensive transverse myelitis 3 4.1
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 In conclusion, when NMO spectrum disorder 
is excluded, the clinical and radiological 
manifestations of MS in Sri Lanka share many 
features similar to the MS seen in the West.

DISCLOSURE

Confl icts of Interest: None 

REFERENCES
 1. World Health Organization: Atlas - Multiple Sclerosis 

resources in the world: WHO 2008:14
 2. Wasay M, Khatri IA, Khealani B, Sheerani M. MS 

in Asian countries. The International MS Journal 
2006; 13:58-65.

 3. Chong HT, Li PCK, Ong B, et al. Severe spinal 
cord involvement is a universal feature of Asians 
with multiple sclerosis: A joint Asian Study. Neurol 
J Southeast Asia 2002; 7:35-40.

 4. Chong HT, Ramli N, Lee KH, et al. Magnetic 
resonance imaging of Asians with multiple sclerosis 
was similar to that of the West. Neurol Asia 2004; 
9:47-53.

 5. Polman CH, Reingold SC, Banwell B, et al. Diagnostic 
criteria for multiple sclerosis: 2010 revisions to the 
McDonald Criteria. Ann Neurol 2011;69:292-302.

 6. Senanayake B, Ranawaka U, Wijesekara J. Multiple 
sclerosis in Sri Lanka. Ceylon Med J 2001; 46:159-60.

 7. Gangopadhyay G, Das SK, Sarda P, et al. Clinical 
profi le of multiple sclerosis in Bengal. Neurol India 
1999; 47:18-21.

 8. Jain S, Maheshwari MC. Multiple sclerosis: Indian 
experience in the last thirty years. Neuroepidemiology 
1985; 4: 96–107.

 9. Kira J, Yamasaki K, Horiuchi I, Ohyagi Y, Taniwaki 
T, Kawano Y. Changes in the clinical phenotypes of 
multiple sclerosis during the past 50 years in Japan. 
J Neurol Sci 1999; 166(1):53-7.



<<
  /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 /CMYK
  /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 0.15
    /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

  /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 <>
    /POL <>
    /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.)
  >>
  /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


