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Rhythmic heart beat artefacts
mimicking an ictal EEG pattern
with abundant interictal
epileptiform activity in both
mother and child
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ABSTRACT - We present the EEG findings in a two-year-old girl with cryp-
togenic localisation-related epilepsy. The electroencephalogram showed
fronto-temporal spike-wave discharges. In addition, the EEG repeatedly
showed activity at different electrodes consisting of spikes with varying
amplitude, rhythmicity and frequency, mimicking polyspikes. Both low-and
high-amplitude spikes were generated from the same electrodes, however,
only the low-amplitude spikes coincided with features of the child’s elec-
trocardiogram. Video monitoring showed the child’s head resting on her
mother’s chest. This spike pattern was shown to be a heart beat artefact
originating from the mother, as implied by the rhythmicity and the shift
to other electrodes by moving the child’s head, causing electrocardio-
gram artefacts on the posterior electrodes. This case study underscores
the importance of routine use of simultaneous electroencephalogram and
video monitoring. [Published with video sequences]

Key words: heart beat artefact, EEG artefact, electrocardiogram, interictal,
ictal EEG pattern

Correspondence:

P.J. Van den Berg

Department of Neurology,

St. Elisabeth Hospital,
Hilvarenbeekseweg 60,

5022 GC Tilburg,

The Netherlands
<Lennie.vd.Berg@elisabeth.nl>

We present an electroencephalo-
gram (EEG) with intermittent rhyth-
mic epileptiform discharges which
simultaneously showed rhythmic
electrocardiogram (ECG) artefacts
that could be confused with an
ictal pattern. One of the most com-
mon pitfalls of EEG interpretation is
to mistakenly identify non-cerebral

potentials as originating from the
brain. ECG artefacts are easily recog-
nized by their rhythmicity, regularity
and coincidence with the ECG chan-
nel. Small artefacts reflect mainly the
R wave, whereas larger artefacts are
more difficult to differentiate when
they do not coincide with the ECG,
as in this case report.
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Case study

A two-year-old girl with a history of frequent febrile
seizures and developmental delay underwent an EEG.
Her history was otherwise unremarkable. The family
history was negative for epilepsy and febrile seizures.
EEG monitoring with simultaneous ECG and video
recording showed normal background activity and
a normal cardiac sinus rhythm. The interictal EEG
showed 3-Hertz (Hz) spike-wave discharges with
regional spread involving the frontal and temporal
lobes, bilaterally (figure 1A; see video sequence).
No difference was seen in spike pattern between the
left and right fronto-temporal areas. At times, this acti-
vity gradually increased in amplitude and rhythmicity.
The activity ended with a short attenuation postictally.
These intermittent rhythmic epileptiform discharges
were not accompanied by overt clinical manifestations
of a seizure.

As well as these epileptiform discharges, the EEG
showed two periodic diphasic monomorphic spike
patterns with a frequency of 14-16 Hz with different
amplitudes; one with low amplitude and one with
high amplitude. These patterns repeatedly appeared
at the same electrodes and were not associated with
clinical manifestations. The patterns were rhythmic,
with a clear difference in frequency and rhythmi-
city between low- and high-amplitude spikes. This
different rhythmicity mimicked the frequency of
polyspikes.

The low-amplitude spikes occurred consistently with
R waves in the ECG, contrary to the high-amplitude
spikes. The child rested with the right side of her
head on her mother’s chest. By turning the child’s
head to the left, the spikes changed in amplitude
and distribution with a maximum amplitude over the
left occipital lobe and a downward deflection. Again,
the low-amplitude spikes, and not the high-amplitude
spikes, occurred consistently with the R waves in the
ECG (see video sequence).

After the child’s head turned completely to the
left, diphasic monomorphic spikes were seen in the
left temporal lobe with a downward deflection in
the source montage (figure 1B). These spikes were
rhythmic, with a clear difference in frequency and
rhythmicity compared to the aforementioned spike
patterns. Each first spike, unlike each second spike,
occurred consistently with the R waves in the ECG.
These elements of the graph mimicked the frequency
of slow spike-wave discharges in the left midtemporal
area.

The back of the child’s head was resting on her
mother’s chest (see video sequence). The rhythmi-

city and shift to other electrodes, by moving the
head, implied that this second spike patternwas a heart
beat artefact which originated from the mother.

The girl was diagnosed with cryptogenic localisation-
related epilepsy in the bilateral temporal and frontal
lobes and received anticonvulsant treatment.

Discussion

EEG with simultaneous ECG and video recording is
important in the evaluation of loss of conscious-
ness. It can be helpful in the differential diagnosis
of cardiac and cerebral dysrhythmias. Although the
EEG is aimed at recording cerebral activity, signals
can be recorded as artefacts originating from various
sources.

ECG artefacts are quite common and are easily recog-
nized by their rhythmicity, regularity and coincidence
with the ECG channel. This recognition becomes
more difficult when cerebral abnormal activity (e.g.
epileptiform activity) is mixed with EEG artefacts. The
artefacts can than be mistaken for epileptiform activity.
The QRS-complex, which represents the electrical
component of the contraction of the heart, is seen
slightly ahead of the pulse waves (with a 200-300 milli-
second delay) (Brittenham, 1990). Small artefacts
reflect mainly the R wave of the ECG, which appear
maximally over the left posterior head regions as pos-
itive sharply contoured waveforms. They appear over
the right anterior head region as a negative polarity
with loweramplitude (Fisch, 1999). Larger artefacts may
reflect additional components of the ECG. Their inter-
mittent occurrence in the absence of an ECG may give
the impression of abnormal posterior sharp waves or
rhythmic delta activity. These artefacts are more diffi-
cult to differentiate when they do not coincide with
the ECG, as was the case in this EEG recording. Simul-
taneous video recording is very useful to differentiate
artefact from cortically generated elements of the
graph.

One of the most common pitfalls of EEG interpreta-
tion is to mistakenly identify non-cerebral potentials
as originating from the brain. ECG artefacts may dis-
rupt the background activity in the EEG to resemble
epileptiform discharges. ECGs usually vary less in
amplitude, contour, duration and location. It can be
difficult to distinguish between heart beat artefacts
and cerebral activity if the ECG beat is not monitored
and when no simultaneous video is recorded, espe-
cially in an EEG with interictal epileptiform discharges
and ECG artefacts not resulting from the patient.
We therefore endorse simultaneous video and EEG
recording. O
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Figure1. A) Interictal EEG in the source montage, calibration 100 uV, 1 second. Pattern of generalised 3-Hertz slow spike-wave discharges
with an anterior maximum, not associated with clinical manifestations.

B) Interictal EEG in the source montage, calibration 100 uV, 1 second.

Rhythmic artefacts may be confused with ictal patterns; monomorphic rhythmic spikes of high amplitude with a clear difference in
frequency and rhythmicity between the first and second spike at the T3, T5 and O1 electrodes. Each first spike occurred consistently
with the R wave in the ECG. This pattern mimicked the frequency of slow spike-wave discharges in the left midtemporal area.
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Legend for video sequence

Rhythmic artefacts may be confused with ictal
patterns; monomorphic rhythmic spikes of high
amplitude with a clear difference in frequency and
rhythmicity between the first and second spike
at the P3, O1 and T3 electrodes. Each first spike
occurred consistently with the R wave in the ECC.
This pattern mimicked the frequency of slow spike-
wave discharges in the left midtemporal area.

References

Brittenham DM. Artifacts. Activities not arising from the
brain. In: Daly DD, Pedley TA, eds. Current Practice of Clin-
ical Electroencephalography. New York: Raven Press, 1990:
85-105.

Fisch BJ. Artifacts. In: Fisch BJ. EEG Primer. Amsterdam:
Elsevier Science BV, 1999: 107-122.

180

Epileptic Disord, Vol. 13, No. 2, June 2011




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier (FOGRA27)
  /Description <<
    /FRA <>
    /ENU <FEFF00530065007400740069006e006700730020006f00660020004a004c00450020002d002d00200043006f0072006c00650074005f00500072006500730073005f00560038>
  >>
  /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 true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


