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Abstract

Introduction: Electroencephalography (EEG) remains the most important investigative modality in the diagnostic evaluation
individuals with epilepsy. Although the diagnosis of epilepsy is clinical, EEG helps establish the diagnosis of epilepsy, distinguish
epileptic seizures from other non-epileptic events, determine the site of seizure origin and the classification of epilepsy and
epilepsy syndromes.

Aim: The aim was to study the role of EEG in localizing the lesion in partial seizure and to identify clinical clues which predict
a structural lesion in partial seizure.

Materials and Methods: Prospective observational study was conducted in Department of Neurology, Government Rajaji
Hospital, Madurai. Detailed history and clinical examination are carried out to ensure the organic nature of epilepsy. EEG
and computed tomography (CT) were done; results are critically analyzed for the presence of focal, localized, or generalized
changes by montage-wise analysis.

Conclusion: Even though yield of EEG in making a diagnosis in epilepsy is low-lateralizing changes and localizing if present

gives more idea of the presence of a structural lesion in the brain.
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INTRODUCTION

Partial seizures are those in which in general the first
clinical and electroencephalographies (EEG) changes
indicate initial activation of a system of neurons limited
to patt of one cerebral hemisphere.! Many investigations
have suggested that people with partial seizures are more
likely to have recurrence than generalized seizures. In the
evaluation of partial seizure, we the physician utilize various
tools.” First and foremost is the history of illness and
then EEG and neuroimaging. The incidence of structural
abnormality in partial seizure is relatively high when
compared to generalized seizure, and it is about 78% in a

Access this article online

Month of Submission : 03-2017
Month of Peer Review : 04-2017
Month of Acceptance : 05-2017
Month of Publishing : 05-2017

Y SS

www.ijss-sn.com

study by Misra ¢ a/. EEG helps us to identify the functional
site of epileptogenesis even though the yield is low and
also helps us to identify the mirror focus.” In the era of
epilepsy surgery, a clinical approach which mixes the skillful
history elicitation, EEG, neuroimaging together helps us
to localize the site of origin of seizure and thereby helps
us to have a better cure rate.

Aim

The aim was to study the role of EEG in localizing the
lesion in partial seizure and to identify clinical clues which
predict a structural lesion in partial seizure.

MATERIALS AND METHODS

Prospective observational study was conducted in
Department of Neurology, Government Rajaji Hospital,
Madurai. Detailed history and clinical examination are
carried out to ensure the organic nature of epilepsy. EEG
was done; results are critically analyzed for the presence of
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focal, localized, or generalized changes by montage-wise
analysis. Individual abnormalities are recorded in the pro
forma. Radiologist’s opinion obtained, abnormalities noted.

RESULTS

In our study, 76 patients of which 3 did not turn up for
EEG, so a drop out of 3 cases. Finally, the study included
73 cases, in them detailed history, clinical examination, and
investigations were completed. In our study population,
children under 13 years were 28 in number. Adults
<45 years were 38 in number. Adults more than 45 years
were 7 in number. Among the total 73 cases, 29 patients
had simple partial seizures, 42 patients had complex partial
seizure, and 2 patients had both simple and complex
partial attacks. Duration of illness before reporting for
medical advice was <1 week - 18, <1 month - 33, and
more than 1 month - 22. Right focal seizure was noted as
43 patients and left focal seizure is 30 patients. When we
analyzed the symptomatology, patient’s headache was the
most frequent symptom and it was reported in 25 cases.
Thirty-one patients out of the 73 cases had clinical signs
of deficit (42.5%).

EEG was abnormal in 40 cases (54.79%). Among
these, generalized changes were present in 14 patients
(19%) and lateralizing changes were present in 26 cases
(35.6%) (Table 1). Among the patients with granuloma,
EEG was positive in 16 cases. Sixteen patients had EEG
abnormality (61.5%). Interestingly, 15 patients had shown
lateralizing EEG abnormalities (93.75%). Predominantly,
granulomas were seen in younger population. Among
the 26 cases, 23 cases were at or under 18 years of age,
3 were in their 20-35 years of age group. Infarct was seen
in 10 cases here to parietal lobe was the most common
site. 8/10 cases shown die infarct in the parietal lobe
(Figure 1). EEG was abnormal in 4 cases (40%), of
which 3 had lateralizing EEG changes and one showed
generalized changes. Among the 4 cases with mass lesion,
EEG was abnormal in 2 cases both of them showed
generalized changes. Patient with tuberous sclerosis
also showed generalized EEG changes. Patient with
arteriovenous malformations showed lateralizing EEG
changes. Patient with calcification and gliosis did not
show any EEG abnormality. Postictal edema is reported
in 2 cases, both in young age group. Both did not show
any EEG abnormality.

EEG was abnormal in 40 cases (56.2%). Lateralizing EEG
changes were noted in 26 cases; among the patients, CT
brain was abnormal in 20 cases (76.92%). Bilateral changes
were noted in 14 cases; among these, CT was abnormal in

4 cases (35.7%) (Table 2).

DISCUSSION

Opverall, we have studied 73 cases. Clinical history is taken
as the tool for the diagnosis. Strictly conversion and
other seizure mimics have been excluded from the study.
EEG which is available in our department was utilized
in the study. Generalized EEG epileptiform activity
and lateralizing EEG abnormalities were particularly
scrutinized. Among the lateralizing changes, phase reversal
is defined as abnormal waveforms of opposite polarity in
adjacent bipolar montages. Focal spikes and sharp waves
are defined by the duration <70 m/s and 70-200 m/s,
respectively. Slow waves as defined by frequency <8/s were
taken into consideration while interpreting the abnormality.
CT of the brain was done in all 73 cases. Both plain and
contrast CT brain axial section with normal window
length/breadth with 10 mm anterior and 5 mm postetior
cuts were taken. Rajashekhar? criteria for NCC utilized.
Ring-enhancing lesion is defined as peripheral thin rim of
enhancement with central hypodensity and disc-enhancing
lesion is defined as uniform enhancing lesion in entirety.
Mass lesions are not categorized into individual tumor. The
incidence of partial seizures is almost equally distributed
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Figure 1: Etiologies of partial seizure in various age groups

Table 1: EEG abnormalities

EEG abnormalities

Number of patients

Phase reversal 1"
Bilateral spike, sharp waves 14
Focal or unilateral sharp waves 8
Focal slow waves 7

EEG: Electroencephalography

Table 2: Lateralizing EEG changes in predicting CT
brain lesions

Lateralizing EEG changes CT brain lesions Total
Present Absent

Present 20 6 26

Absent 27 20 47

EEG: Electroencephalography, CT: Computed tomography
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Table 3: Generalized EEG changes in predicting
CT brain lesions

Generalized EEG changes CT brain lesions Total
Present Absent

Present 5 9 14

Absent 42 17 59

EEG: Electroencephalography, CT: Computed tomography

Table 4: Distribution of EEG abnormalities

Lesion EEG abnormality (%)
Contrast-enhancing granuloma 62
Infarct 40
Mass 50
Others 43

among male and female population. Complex partial motor
seizure was the most common entity. Incidence of partial
seizure is more common in younger population than in
older. More frequent in young adults and children. Among
the 73 cases studied, EEG was abnormal in 40 cases
(56.2%). 25 out of 40 patients with EEG abnormality had
CT brain lesions (62.5%). This is almost comparable to an
Indian study done in 2003 by Baheti ¢ a/° In their study,
57.9% of cases with EEG abnormality had abnormal CT
brain. Generalized EEG changes were noticed in 14 cases
and lateralizing EEG changes in 26 cases (Table 3). We
have analyzed the statistical significance of both these
changes independently in predicting structural lesion in the
CT brain.® Analysis showed that EEG showing lateralizing
changes are more specific in picking up structural lesion
than EEG with generalized changes. Patients with
generalized EEG changes have a sensitivity of 10.6%
and specificity of 65.3% in predicting a structural lesion.’
Hence, in general, patients with EEG changes in partial
seizure are more likely to have structural lesion than those
who do not. However, in specific patient with lateralizing
changes have more chance of having structural lesion than
generalized changes. Among the localized EEG changes,
phase reversal is more predictive of structural lesion (81%)
followed by focal spike, sharp, and slow waves accounting
for about 70%. In the etiological aspect, contrast-enhancing

granuloma was the most frequent lesion. We have observed
that patients with granulomatous contrast-enhancing
lesions have more chance of their EEG being abnormal
when compared to other patients with structural lesions.
Incidence of lateralizing EEG abnormality was also more
in patients with granulomatous lesions (Table 4).°

Overall, 34 cases out of the 47 cases with structural lesion
had their lesion in the parietal lobe (72.3%). Hence, it shows
that parietal lobe lesions are the most common cause of
partial motor seizure.

CONCLUSION

Majority of the epilepsy patients give normal EEG
recording and routine EEG has little role in the diagnosis
and management of partial seizure due to its low sensitivity.
Although EEG is an essential tool for investigating epilepsy,
diagnosis does not completely rely exclusively on its
reading. Even though yield of EEG in making a diagnosis
in epilepsy is low-lateralizing changes and localizing if
present gives more idea of the presence of a structural
lesion in the brain.

REFERENCES

1. Dreifuss F. Classification of the epileptic seizures and the epilepsies and
their differential diagnosis. J Epilepsy 1996;10:3-9.

2. Engel J. Clinical aspects of epilepsy. Epilepsy Res 1991;10:9-17.

3. Misra S, Verma R, Lekhra OP, Misra NK. CT observations in partial
seizures. Neurol India 1994;42:24-7.

4. Rajashekhar V. Solitary cerebral cysticercus granuloma. Epilepsia
2003;44:25-8.

5. Baheti R, Gupta BR, Baheti R. A study of CT and EEG findings in patients
with generalized or partial seizures in Western Rajasthan. J Indian Acad
Clin Med 2003;4:25-9.

6. Krauss GL, Abdallah A, Lesser R, Thompson RE, Niedermeyer E. Clinical
and EEG features of patients with EEG wicket rhythms misdiagnosed with
epilepsy. Neurology 2005;64:1879-83.

7. Rugg-Gunn FJ, Boulby PA, Symms MR, Barker GJ, Duncan JS. Whole-
brain T2 mapping demonstrates occult abnormalities in focal epilepsy.
Neurology 2005;64:318-25.

8. Li LM, Fish DR, Sisodiya SM, Shorvon SD, Alsanjari N, Stevens JM. High
resolution magnetic resonance imaging in adults with partial or secondary
generalised epilepsy attending a tertiary referral unit. J Neurol Neurosurg
Psychiatry 1995;59:384-7.

Partial Seizures. Int J Sci Stud 2017;5(2):87-89.

Source of Support: Nil, Conflict of Interest: None declared.

How to cite this article: Sriramakrishnan V, Kannan B, Kannan A, Anandan H. Clinical use of Electroencephalography in the Diagnosis of

89 L International Journal of Scientific Study | May 2017 | Vol 5 | Issue 2 J





<<
  /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


