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Non-convulsive status
epilepticus characterised
exclusively by a language
disorder induced by
non-ketotic hyperglycaemia
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ABSTRACT – Non-ketotic hyperglycaemia is an endocrine emergency
characterised by elevated blood glucose levels and high plasma osmo-
larity. While hypoglycaemia-induced seizures are usually generalised,
hyperglycaemia-induced seizures are often focal and secondary to the pres-
ence of brain lesions. Moreover, in the few studies in which language
disorders of epileptic origin have been reported as a clinical manifesta-
tion of non-ketotic hyperglycaemia, the disorders were usually not isolated
but were followed by partial motor seizures. We describe a patient who
presented with non-convulsive partial status epilepticus and whose only
sign was a fluctuating language disorder induced by non-ketotic hyper-

nying brain lesions and the patient
urophysiological EEG evaluation was

ia, partial status epilepticus, transient

While hypoglycaemia-induced sei-
zures, which are usually gene-
ralised, have been extensively
described in the literature, hyper-
glycaemia-induced seizures are
often focal and secondary to
glycaemia. There were no accompa
responded optimally to diazepam. Ne
fundamental for the diagnosis.
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Non-ketotic hyperglycaemia (NKH)
is an endocrine emergency charac-
terised by elevated serum glucose
levels and high plasma osmolarity,
but without, or only very slight,
ketoacidosis. NKH may initially
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manifest through a wide range of
neurological symptoms, including
headache, somato-sensory dis-
turbances, visual hallucinations,
choreoathetosis, hemiballismus,
coma and seizures (Chung et al.,
2005).

brain lesions in cases of cortical
venous infarction, although the
exact mechanism of focal motor
seizures without a localised lesion
is unknown (Stahlman et al., 1988).
Epilepsia partialis continua with an
ictal EEG manifestation, believed to
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riginate in the frontal lobe, has previously been
escribed in NKH in one patient with a temporal
pileptic focus (Cokar et al., 2004). Some cases with
ocal origin from the occipital origin have also been
escribed (Moien-Afshari and Tellez-Zenteno, 2009).
nly one case presenting pure alexia with agraphia

nd without motor manifestations, although with tran-
ient brain alterations, has been published to date
Kutluay et al., 2007).

e describe a patient affected by NKH presenting with
on-convulsive partial status epilepticus whose only
ymptom was a fluctuating language disorder. There
ere no accompanying brain lesions and the patient

esponded very well to diazepam.

ase study

52-year-old male patient was admitted to our hospital
fter three days of transient, short episodes of lan-
uage disturbance and incoherent speech. The patient
ad a low educational level (five years) and a history
f an impulse-control disorder, including compulsive
ambling and the purchasing of sweets, as reported
y his wife. Moreover, there was no history of pre-,
eri- or postnatal causative factors known to influence
rain insults or developmental deficits. In the year
rior to hospitalisation, several routine blood exami-
ations had shown a slight increase in the patient’s
lycaemia (130-150 mg/dL); he had thus started treat-
ent with oral anti-diabetic drugs, although the level

f compliance and dietary control were poor.
hen the patient was first examined upon admis-

ion to the emergency room, he was awake and
ooperative, but displayed incoherent speech and an
ggressive attitude. When questioned, he was able
o understand and execute simple verbal orders, but
e could not repeat words or sentences. This distur-
ance fluctuated, with moments in which the patient’s
peech worsened or ceased completely, alternating
ith short spells of normal verbal output. When ver-
al output was normal, the patient, if questioned, was

ucid and oriented. The rest of the neurological exami-
ation was unremarkable. Blood samples showed
yperglycaemia (350 mg/dL) with slightly increased
smolarity (290 mOsm/L) and with an increase in
lycated haemoglobin (12.8%). Chest X-rays, cere-
ral computed tomography (CT), magnetic resonance

maging (MRI) and carotid ultrasound were all normal.
94

he hyperglycaemia was treated with subcutaneous
nsulin (V IU//tid) until glycaemic control was achieved.
he day following the patient’s admission, the lan-
uage disturbance persisted with the same fluctuating
haracteristics of short periods of complete speech
rrest, alternating with incoherent speech and appa-
ent language normality. Comprehension, as assessed

r
a
p
T
o
T
m

y the responses to verbal orders, when possible, was
reserved. Following a psychiatric examination which
evealed some degree of persecutory ideation and in
iew of the patient’s clinical history, a presumptive
iagnosis of a psychiatric disorder was made and the
atient was given haloperidol (5 mg i.v.) twice, four
ours apart, although with no beneficial effect. Blood
lucose had, by then, dropped to 135 mg/dL.
standard EEG (S/EEG) was then performed. After ini-

ially detecting only a slight slowing of the background
ctivity at rest, an electroclinical seizure was recorded
fter two minutes of hyperventilation (figure 1). The
eizure, which lasted 60 seconds, was characterised
y the presence of fast activity over the left temporal
egion with a frequency of 14-15 Hz (figure 1A), fol-
owed by high voltage, irregular sharp and slow waves
figure 1B) and an abrupt termination with minimal EEG
ackground slowing and gradual recovery (figure 1C).
he patient presented speech arrest during EEG
pileptic discharges, as described above, with recovery
fter almost one minute following discharge termina-
ion. Given the fluctuating nature of the symptoms,
hich never totally resolved, the patient underwent

ontinuous EEG monitoring, aimed at quantifying the
pileptic activity immediately thereafter. A total num-
er of 202 epileptic discharges, with a mean discharge
uration of 120±90 seconds and a total duration of
09.55 minutes, were recorded over a period of 15
ours (900 minutes). No other alteration was observed
uring interictal phases. Given the total duration of the
EG discharges, non-convulsive partial status epilep-
icus was diagnosed and the following morning (i.e.
n the third day) the patient was given a bolus of
iazepam (10 mg i.v. over 3 minutes), while still under
EG monitoring and in the presence of persisting fluc-
uating symptoms. Following the administration of the
enzodiazepine, EEG-documented regression of the
pileptic activity was observed after one minute from
he end of injection and speech gradually improved
ntil it completely recovered. Although this episode
as interpreted as an acute symptomatic seizure,
iven the outcome of the psychiatric examination,
he patient was placed on carbamazepine monothe-
apy, titrated up to final dosage of 600 mg/day. The
hoice of this therapy was based, in part, on the
ffects it has on mood stabilisation. At discharge, the
atient’s neurological examination and S/EEG were
ompletely normal with good representation of back-
round alpha rhythm, his blood glucose levels had
Epileptic Disord, Vol. 13, No. 2, June 2011

eturned to normal (120 mg/dL) and hypoglycaemic
gents combined with strict dietary control were again
rescribed.
en months later, the patient was seizure-free, with-
ut any language disorders, and had a normal S/EEG.
he patient was compliant to therapy and carba-
azepine fell within the therapeutic range (6.8 ng/mL).
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Hyperglycaemia-induced status epilepticus
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Figure 1. Ictal EEG during hyperventilation showing fast activity over the left temporal region, with a frequency of 14-15 Hz (A), followed
by high voltage and irregular sharp-and-slow waves (B) and an abrupt termination (arrow) (C). No differences in speech disturbance
were present during the epileptic discharge. Recovery was not prompt after the end of discharge, requiring almost one minute.
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he patient’s blood glucose levels ranged from
60 to 185 mg/dL, although compliance with the
ietary restrictions and oral anti-diabetic treatment
emained poor. Neuropsychological testing, including
he Bender-Gestalt test, Toulouse-Pieron test, WAIS-

test and Rorschach test, revealed a low intellectual
evel (IQ: 70), with “reduced criticism and reaction
o external stimuli and normal verbal output”. No
ompulsive gambling, shopping or other psychiatric
ymptoms were reported by his wife.

iscussion

yperglycaemia in diabetic patients may induce
pileptic seizures, especially of focal origin (Stahlman
t al., 1988). Epileptic seizures occur in up to 25% of
ases of non-ketotic hyperglycaemia, and in 50% of
ases at the onset of diabetes, with blood glucose
evels ranging widely from 265 to 900 mg/dL (Scherer,
005).
eizures are usually resistant to antiepileptic drugs if
lood glucose is not kept under control (Lavin, 2005).
ome authors have suggested that a focal cerebral

esion (pre-existing or acute) is a predisposing factor
or focal seizures in patients with non-ketotic hyper-
lycaemia (Siddiqi et al., 2002). However, Schwechter
t al. (2003) documented that hyperglycaemia may per
e be proconvulsant, even in the absence of organic
rain lesions. A decrease in GABA levels and KATP
hannel conduction during hyperglycaemia, followed
y an increase in neuronal excitability induced by
igh extracellular glucose concentrations, have been
ypothesized as precipitating factors (Moien-Afshari
nd Tellez-Zenteno, 2009).
he patient we describe presented non-ketotic
yperglycaemia with partial non-convulsive status
pilepticus clinically characterised exclusively by a
uctuating language disorder. With regards to the pos-
ible pathogenesis of this disorder, it should be borne
n mind that the patient did not present any organic
rain lesion, as demonstrated by normal CT and MRI.
he episode presented by our patient may thus be

nterpreted as a case of acute recurrent symptomatic
eizures, secondary to non-ketotic hyperglycaemia.
hanges in neurotransmitter-mediated mechanisms
oupled with cerebral metabolic dysfunction might
nduce these epileptic manifestations in a patient with
96

n alteration in glycaemia, but would not be sufficient
o induce a stupor or coma.

ur case is a very rare presentation of non-convulsive
tatus epilepticus characterised exclusively by a lan-
uage disorder. To our knowledge, there is only
ne previous description of NKH-induced partial sta-

us epilepticus characterised solely by a language

S
a
2

S
f
1

isorder. In 2007, Kutluay et al. described a man with
ure alexia without agraphia. The brain MRI scan, per-

ormed upon admission, revealed cortical swelling and
n increased signal in the temporo-occipital and mid-
le temporal gyrus FLAIR sequences. A follow-up brain
RI scan, performed one month later, was normal. The

ransient MRI abnormalities observed in this patient
ere probably due to the partial status epilepticus

tself.
n such cases, the differential diagnosis between
pileptic and non-epileptic seizures may be difficult
or both the neurologist and the psychiatrist: in our
atient, for example, the paroxystic fluctuating lan-
uage disturbance was initially misinterpreted as a
sychotic state. We recommend that an EEG evalu-
tion, particularly by means of serial or continuous
ecordings, be performed to identify non-convulsive
tatus epilepticus, particularly in cases with procon-
ulsant factors such as NKH, even in the absence of
rganic brain lesions. �

isclosure.
one of the authors has any conflict of interest or financial

upport to disclose.

eferences

hung SJ, Lee JH, Lee SA, No YJ, Im JH, Lee MC. Co-
ccurrence of seizure and chorea in a patient with nonketotic
yperglycemia. Eur Neurol 2005; 54: 230-2.

okar O, Aydin B, Ozer F. Non-ketotic hyperglycemia pre-
enting as epilepsia partialis continua. Seizure 2004; 13:
64-9.

utluay E, Pakoz B, Yuksel A, Beydoun A. Nonconvulsive sta-
us epilepticus manifesting as pure alexia (alexia without
graphia). Epilepsy Behav 2007; 10: 626-8.

avin JM. Hyperglycemic hemianopsia: a reversible compli-
ation of non-ketotic hyperglycemia. Neurology 2005; 65:
16-9.

oien-Afshari F, Tellez-Zenteno JF. Occipital seizures
nduced by hiperglycemia: A case report and review of lite-
ature. Seizure 2009; 18: 382-5.

cherer C. Seizures and non-ketotic hyperglycemia. Presse
ed 2005; 34: 1084-6.

chwechter EM, Veliskova J, Velisek L. Correlation between
xtracellular glucose and seizure susceptibility in adult rat.
nn Neurol 2003; 53: 91-101.
Epileptic Disord, Vol. 13, No. 2, June 2011

iddiqi ZA, Van Landingham KE, Husain AM. Reflex seizures
nd non-ketotic hyperglycemia: an unresolved issue. Seizure
002; 11: 63-6.

tahlman GC, Auerbach PS, Strickland WG. Neurologic mani-
estations of non-ketotic hyperglycemia. J Tenn Med Assoc
988; 81: 77-80.



<<
  /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


