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When patients with epilepsy or “epilepsy”
might need a pacemaker
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ctal asystole means cardiac standstill during an epilep-
ic seizure, as in the woman described by Guldiken
t al., (2015) in this issue. If the asystole lasts long
nough – more than 6 seconds – then a syncope
esults (Bestawros et al., 2015). This is a situation in
hich a patient with definite epilepsy might need a car-
iac pacemaker, but only after careful thought (Benditt
t al., 2015).
uch more common is the scenario in which a

atient is treated for “epilepsy” but instead has
on-epileptic reflex syncope with or without cardiac
systole (Stephenson, 1990; Petkar et al., 2012).
t seems worthwhile to discuss how one should make
ne or other diagnosis, how one should treat, and
specially whether a cardiac pacemaker might be

ndicated.
he first question for the clinician is whether the
atient has pure syncope, an uncomplicated epilep-

ic seizure or a combination of the two. Although
n important consideration in early life (Horrocks et
l., 2005) we may leave the phenomenon of anoxic-
pileptic seizures – in which a syncope induces an
pileptic seizure – because these are extremely rare in
dults. The converse – syncope induced by an epileptic
eizure – is of course the focus of the report (Guldiken
t al., 2015) accompanying this editorial.
here are many descriptions of the phenomenology
f syncope (such as Stephenson, 1990; Lempert et al.,
994; Jackson et al., 2015) but for most doctors the best
eview is Lempert (1996) which aims to teach clinicians
ow to recognise syncope, particularly in contrast to a
eneralised tonic-clonic epileptic seizure.
s Lempert (1996) points out, loss of conscious-
ess and falling are the key features of pure
yncope, albeit the falling may be either flaccid or
tiff. Common accompaniments include tonic and
rrhythmic myoclonic muscle activity, eye deviations,
pileptic Disord, Vol. 17, No. 3, September 2015

utomatisms, vocalizations and hallucinations (in the
ecovery period). Flushing at the end is also common
Stephenson, 1990).

hen a syncope is induced by an epileptic seizure –
hat is, ictal syncope – then the seizure type is com-
lex partial, commonly with origin in the temporal

obe or specifically the insula (Catenoix et al., 2013).
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uch patients are not expected to fall when the seizure
oes not induce syncope. Thus, in epilepsy with com-
lex partial seizures, falling with or without bilateral

imb movements suggests ictal syncope (Ghearing et
l., 2007).
ctal syncope has features very similar to non-epileptic
yncope including early and late myoclonus and flush-
ng at the conclusion (Nguyen-Michel et al., 2014).
lmost all reported ictal syncopes have been associ-
ted with ictal asystole but there is one convincing
ublished example of ictal syncope with no asystole: in

his case vasoplegia with systemic arterial hypotension
as presumed (Nguyen-Michel et al., 2014). A pace-
aker would not help here (Benditt et al., 2015).
fter asystole EEG activity commonly disappears (flat
EG) so it is not surprising that when there is ictal syn-
ope the duration of the seizure is less than when there
s only braycardia (Moseley et al., 2011b). Thus, ictal
yncope may paradoxically be of benefit as a seizure-
erminating mechanism (Benditt et al., 2015).
n patients with ictal asystole cardiac pacing has
een reported to lead to a marked reduction in the
umber of falls (Moseley et al., 2011a), but in some
entres most such patients are not paced (Nguyen-
ichel et al., 2014). If there was evidence that ictal

systole is a causal precursor of SUDEP (sudden unex-
ected and unexplained death in epilepsy) that would
e an argument for pacing. However, no such evi-
ence exists (Nguyen-Michel et al., 2014, Benditt et al.,
015).
n conclusion, it may be wise to regard ictal syncope
ith or without asystole as being as benign as non-
pileptic reflex syncope (Nguyen-Michel et al., 2014)
nd to manage accordingly.

eferences
209

enditt DG, van Dijk G, Thijs RD. Ictal asystole: life-
hreatening vagal storm or a benign seizure self-termination

echanism? Circ Arrhythm Electrophysiol 2015; 8(1): 11-4.

estawros M, Darbar D, Arain A, et al. Ictal asystole and ictal
yncope: insights into clinical management. Circ Arrhythm
lectrophysiol 2015; 8(1): 159-64.

http://www.ncbi.nlm.nih.gov/pubmed?term=Ictal asystole: life-threatening vagal storm or a benign seizure self-termination mechanism?
http://www.ncbi.nlm.nih.gov/pubmed?term=Ictal asystole and ictal syncope: insights into clinical management


Journal Identification = EPD Article Identification = 0769 Date: September 4, 2015 Time: 5:38 pm

2

J

C
R
2

G
J
2

G
i
D

H
e
i

J
t
o
S

L
S

L
y
1

M
t
2

M
s
2

N
i

.B. Stephenson

atenoix H, Mauguière F, Guénot M, Isnard J, Ryvlin P.
ecording the insula during ictal asystole. Int J Cardiol
013; 169(2): e28-30.

hearing 1. GR, Munger TM, Jaffe AS, Benarroch EE, Britton
W. Clinical cues for detecting ictal asystole. Clin Auton Res
007; 17(4): 221-6.

uldiken B, Hartl E, Remi J, Noachtar S. Ictsl asystole mimick-
ng seizure deterioration in temporal lobe epilepsy. Epileptic

isord 2015; 17(3): 332-5.

orrocks IA, Nechay A, Stephenson JB, Zuberi SM. Anoxic-
pileptic seizures: observational study of epileptic seizures

nduced by syncopes. Arch Dis Child 2005; 90(12): 1283-7.
10

ackson A, Bower S, Seneviratne U. Semiologic, elec-
roencephalographic and electrocardiographic correlates
f seizure-like manifestations caused by cardiac asystole.
eizure 2015; 29: 15-9.

empert T. Recognizing syncope: pitfalls and surprises. J R
oc Med 1996; 89(7): 372-5.

f

P
t
n
6

S
1

empert T, Bauer M, Schmidt D. Syncope: a videometric anal-
sis of 56 episodes of transient cerebral hypoxia. Ann Neurol
994; 36(2): 233-7.

oseley BD, Ghearing GR, Munger TM, Britton JW. The
reatment of ictal asystole with cardiac pacing. Epilepsia
011a; 52(4): e16-9.

oseley BD, Ghearing GR, Benarroch EE, Britton JW. Early
eizure termination in ictal asystole. Epilepsy Res 2011b; 97(1-
): 220-4.

guyen-Michel VH, Adam C, Dinkelacker V, et al. Character-
zation of seizure-induced syncopes: EEG, ECG, and clinical
Epileptic Disord, Vol. 17, No. 3, September 2015

eatures. Epilepsia 2014; 55(1): 146-55.

etkar S, Hamid T, Iddon P, et al. Prolonged implantable elec-
rocardiographic monitoring indicates a high rate of misdiag-
osis of epilepsy–REVISE study. Europace 2012; 14(11): 1653-
0.

tephenson JBP. Fits and faints. London: Mac Keith Press,
990.

http://www.ncbi.nlm.nih.gov/pubmed?term=Recording the insula during ictal asystole
http://www.ncbi.nlm.nih.gov/pubmed?term=Clinical cues for detecting ictal asystole
http://www.ncbi.nlm.nih.gov/pubmed?term=Ictsl asystole mimicking seizure deterioration in temporal lobe epilepsy
http://www.ncbi.nlm.nih.gov/pubmed?term=Anoxic-epileptic seizures: observational study of epileptic seizures induced by syncopes
http://www.ncbi.nlm.nih.gov/pubmed?term=Semiologic, electroencephalographic and electrocardiographic correlates of seizure-like manifestations caused by cardiac asystole
http://www.ncbi.nlm.nih.gov/pubmed?term=Recognizing syncope: pitfalls and surprises
http://www.ncbi.nlm.nih.gov/pubmed?term=Syncope: a videometric analysis of 56 episodes of transient cerebral hypoxia
http://www.ncbi.nlm.nih.gov/pubmed?term=The treatment of ictal asystole with cardiac pacing
http://www.ncbi.nlm.nih.gov/pubmed?term=Early seizure termination in ictal asystole
http://www.ncbi.nlm.nih.gov/pubmed?term=Characterization of seizure-induced syncopes: EEG, ECG, and clinical features
http://www.ncbi.nlm.nih.gov/pubmed?term=Prolonged implantable electrocardiographic monitoring indicates a high rate of misdiagnosis of epilepsy--REVISE study


<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /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 false
  /GrayImageMinResolution 150
  /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 false
  /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 (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
  >>
  /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


