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Clinical commentary with video sequences
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ABSTRACT – Syncope is a condition often misdiagnosed as epilepsy. Syn-
cope caused by cardiac disturbance is a life-threatening condition and
accurate diagnosis is crucial for patient outcome. We present a case study
of a 71-year-old woman who was referred to our epilepsy centre with a diag-
nosis of refractory epilepsy. We diagnosed convulsive syncope caused by
malignant cardiac arrhythmia based on the presence of cardiac asystole last-
ing for 20-30 seconds, which was caused by sick sinus syndrome combined
with third-degree atrioventricular block. The most prominent feature of this
syncope was atypical trunk (abdominal or thoracoabdominal) convulsions,
which were accompanied by other motor signs (head and eye deviation and
brief jerks of the extremities). In the periods between attacks, all investiga-
tions, including standard 12-lead ECG and 24-hour ECG monitoring, were
normal. This case study highlights the challenge in differential diagnosis of

hed with video sequences]

ythmia, asystole, trunk convulsion,
enerators

sometimes referred to as a reflex
(vasovagal syncope, carotid sinus
syncope, and situation syncope),
caused by orthostatic hypotension,
cardiac arrhythmias, structural car-
diac or pulmonary disease, or
orrespondence:

ˇ

sudden loss of consciousness. [Publis

Key words: syncope, epilepsy, arrh
sick sinus syndrome, central pattern g

The misdiagnosis of epilepsy is a
relatively common occurrence. Of
patients diagnosed with epilepsy
who were referred to epilepsy cen-
tres, 20-30% were found to be
misdiagnosed (Benbadis, 2009). The
pileptic Disord, Vol. 15, No. 2, June 2013 171
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most common conditions misdiag-
nosed as epilepsy were psychogenic
non-epileptic attacks, followed by
syncope (Benbadis, 2009). Five basic
mechanisms to describe the gene-
sis of syncope have been described:
syncope may be neurally mediated,

mediated by the central nervous
system (ictal bradycardic syncope)
(Crompton and Berkovic, 2009). Car-
diac arrhythmias, in particular, can
cause life-threatening events.
We present a case study of a patient
who was referred to our epilepsy
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entre with a diagnosis of intractable epilepsy and later
iagnosed with syncope and atypical trunk convul-
ions induced by malignant arrhythmia.

ase study

e present the case of a 71-year-old female who was
reated for coronary artery disease, arterial hyperten-
ion, and type 2 diabetes mellitus. Her family and
ocial history were insignificant. The first episode of
nconsciousness occurred at the age of 70 without
ny triggering factors. Witnesses reported a sudden
oss of consciousness, accompanied by brief jerks
f the extremities and contractions of the abdomi-
al wall. The patient was admitted to a local hospital,
here physical examination and other investigations

basic laboratory examination, 12-lead ECG, 24-hour
CG monitoring, EEG, and brain CT) were performed.
he laboratory examination and ECG monitoring
ere described to be normal. On EEG, there was a
reater representation of theta waves in both tem-
oral regions, but this was interpreted to be normal
ased on the age of the patient. Based on CT,

here was only mild cortical atrophy with moderate
schaemic/degenerative changes of white matter. The
requency of seizures was approximately one seizure
er month. After the second attack, antiepileptic
edication with lamotrigine (LTG) was started, but was

neffective. Carbamazepine (CBZ) and levetiracetam
LEV) were then introduced without any significant
nfluence on seizure frequency.
72

ne year later, the frequency of seizures suddenly
ncreased and started to appear daily. For this reason,
he patient was hospitalised in a local hospital and
hen referred to our epilepsy centre with a diagno-
is of intractable epilepsy. She was admitted to our
ideo-EEG unit in the late afternoon for urgent care
nd during the first night, three habitual paroxysmal
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Fp2 - O2
EKG - Ref

igure 1. EEG during heart asystole.
he heart asystole is followed by the deceleration and subsequent at
uscular artefacts.

D

T
f
i
t
o

vents were recorded. For video-EEG monitoring,
tandard scalp electrode positions (10-20 system), one-
hannel ECG, and simultaneous video recordings were
erformed.
he attacks always started with heart asystole,
ollowed by diffuse slowing-down and attenuation of
EG, accompanied by muscle and movement arte-
acts (figure 1). Within approximately 10 seconds, the
atient lost consciousness. Head and eye deviation
ppeared, followed by brief jerks of the upper and
ower extremities, and subsequently distinct abdom-
nal or thoracoabdominal convulsions developed.
hese convulsions lasted for 3-5 seconds. After
pontaneous restitution of heart activity, the patient
lmost immediately regained consciousness without
ny signs of confusion, but nausea and occa-
ional vomiting were present at the end (video
equence 1). We recorded one seizure in which
nly abdominal/thoracoabdominal contractions were
resent (video sequence 2). The duration of asystole
anged from 20 to 30 seconds. The patient was imme-
iately admitted to our cardiology department. Based
n the 12-channel ECG results, she was diagnosed
ith sick sinus syndrome, probably combined with

hird-degree atrioventricular block, and was urgently
mplanted with a Biotronic Talos DR pacemaker. After
ischarge from the hospital, the antiepileptic medica-

ion was withdrawn. The patient has now been free
f syncopal attacks without any antiepileptic drugs for
lmost two years.
Epileptic Disord, Vol. 15, No. 2, June 2013

1s

tenuation of background activity. The EEG is contaminated with

iscussion

his case study highlights the challenge in dif-
erential diagnosis of a loss of consciousness. An
ncorrect diagnosis may have severe consequences;
he patient may not be treated appropriately, more-
ver, some antiepileptic drugs can be potentially



E

h
s
c
c
t
(
T
t
r
v
w
d
I
h
a
s
t
i
d
T
f
m
a
m
t
c
r
c
p
r
A
r
i
l
l
a
l
s
b
t
I
a
d
a
a
B
o
h
I
k
I
n

o
a
e
m
f
s
n
2
T
t
o
c
o
s
c
a

A
W
t
E
f
N

armful to patients with cardiac disease. The use of
odium channel blockers (for example, phenytoin and
arbamazepine) in patients with cardiac-related syn-
ope may worsen undetected heart disease through
heir negative chronotropic and dromotropic effects
Kenneback et al., 1991).
he percentage of syncopes with motor manifesta-
ions is reported to vary; some convulsions were
eported in 12% of blood donors who experienced
asovagal syncope, compared with 45% of patients
ith malignant ventricular arrhythmias and implanted
efibrillators (Lin et al., 1982; Aminoff et al., 1988).

n a study by Lempert et al. (1994), almost 90% of
ealthy volunteers, in whom syncope was provoked
rtificially by hyperventilation, squatting, and Val-
alva manoeuvre, presented with syncope with some
ype of convulsion. However, we presume that this
s an over-representation, influenced by the study
esign.
he pattern of movement usually consists of multi-
ocal arrhythmic jerks of the extremities, generalised

yoclonus, and some additional movements such
s head turns, oral automatisms, and righting move-
ents (Crompton and Berkovic, 2009). In our patient,

he most prominent motor characteristics were atypi-
al trunk convulsions (we were unable to distinguish
eliably between abdominal and thoracoabdominal
ontractions based on video recordings), a synco-
al feature which has probably not been previously
eported. Other similar reports include those of
mbrosetto et al. (2009) and Gasparini et al. (2011) who

eported case studies of syncope with bipedal activ-
ty and gestural automatisms. The underlying patho-
ogical mechanism is believed to be the release, most
ikely disinhibition, of central pattern generators by
noxic cortical inactivation. Central pattern generators
ocated at the subcortical level (mainly the brain-
tem and spinal cord) are responsible for rhythmic
ehaviour and are “normally” under neocortical con-

rol (Tassinari et al., 2009).
n the literature, the characteristics of patient history
nd description of attacks, which enable physicians to
ifferentiate between syncope and epileptic seizures,
s well as identify different aetiologies of syncope,
re summarised (Sheldon et al., 2002; Crompton and
pileptic Disord, Vol. 15, No. 2, June 2013

erkovic, 2009). We would like to point out that history
r physical signs of cardiac disease should lead to a
igh suspicion of cardiac aetiology (Alboni et al., 2001).

n our patient, a history of coronary artery disease was
nown.
t is important to stress that establishing a correct diag-
osis can be complicated by the possible coexistence
Syncope with convulsions and malignant arrhythmia

f syncope and seizure within one attack (Crompton
nd Berkovic, 2009). Attacks in which an initial syncopal
vent triggers an epileptic seizure are rare and occur
ainly in children (Horrocks et al., 2005). Conversely,

ocal-onset seizures can cause bradycardia-induced
yncope as a result of the disruption of cardiac auto-
omic neural discharges (Crompton and Berkovic,
009).
his case study is an illustrative example of the impor-
ance of differential diagnosis in patients with loss
f consciousness. The differential diagnosis is cru-
ial mainly in cases with atypical course progression
r clinical manifestation and in elderly patients with
omatic comorbidities. In our patient, establishing a
orrect diagnosis and the subsequent implantation of
cardiac pacemaker were probably lifesaving. �
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Legends for videosequences

Video sequence 1

00:00 development of asystole
00:10 head and eye deviation to the left, followed by
brief myoclonus of right-sided extremities
00:14 trunk convulsions
00:24 heart rate reappears spontaneously
00:29 patient regains consciousness and is oriented

Video sequence 2

00:00 development of asystole
00:10 trunk convulsions
00:20 heart rate reappears spontaneously
00:23 patient regains consciousness and is oriented

Key words for video research on
www.epilepticdisorders.com

Syndrome: non epileptic paroxysmal disorder
173

Etiology: syncope (cardiac)
Phenomenology:
head deviation;
motor seizure (complex);
nonepileptic paroxysmal event
Localization: not applicable

http://www.epilepticdisorders.com/
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. Doležalová, et al.

eferences

lboni P, Brignole M, Menozzi C, et al. Diagnostic value of
istory in patients with syncope with or without heart dis-
ase. J Am Coll Cardiol 2001; 37: 1921-8.

mbrosetto G, Montagna P, Vetrugno R, Cortelli P. Paroxys-
al bipedal activity during syncope related to carotid body

umor. Epilepsy Behav 2009; 15: 388-90.

minoff MJ, Scheinman MM, Griffin JC, Herre JM. Elec-
rocerebral accompaniments of syncope associated with

alignant ventricular arrhythmias. Ann Intern Med 1988; 108:
91-6.

enbadis S. The differential diagnosis of epilepsy: a critical
74

eview. Epilepsy Behav 2009; 15: 15-21.

rompton DE, Berkovic SF. The borderland of epilepsy:
linical and molecular features of phenomena that mimic
pileptic seizures. Lancet Neurol 2009; 8: 370-81.

asparini S, Ferlazzo E, Cianci V, et al. Gestural automa-
isms during syncope related to cervical malignancy. Epilepsy
ehav 2011; 20: 566-8.

S
t
2

T
a
t
R

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

nduced by syncopes. Arch Dis Child 2005; 90: 1283-7.

enneback G, Bergfeldt L, Vallin H, Tomson T, Edhag O.
lectrophysiologic effects and clinical hazards of carba-
azepine treatment for neurologic disorders in patients with

bnormalities of the cardiac conduction system. Am Heart J
991; 121: 1421-9.

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

in JTL, Ziegler DK, Lay CW, Bayer W. Convulsive syncope in
lood donors. Ann Neurol 1982; 11: 525-8.
Epileptic Disord, Vol. 15, No. 2, June 2013

heldon R, Rose S, Ritchie D, et al. Historical criteria
hat distinguish syncope from seizures. J Am Coll Cardiol
002; 40: 142-8.

assinari CA, Cantalupo G, Högl B, et al. Neuroethological
pproach to frontolimbic epileptic seizures and parasomnias:
he same central pattern generators for the same behaviours.
ev Neurol 2009; 165: 762-8.



<<
  /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 true
  /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 ()
  >>
  /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


