Received January 14, 2014
Accepted February 20, 2014

Corresponding author: Byung-Kun Kim
Department of Neurology, Eulji General
Hospital, Eulji University College of
Medicine, 68 Hangeulbiseok-ro,
Noweon-gu, Seoul 139-872, Korea

Tel. +82-2-970-8312

Fax. +82-2-974-7785

E-mail; jungju2@unitel.co.kr

Recurrent Seizures Following Focal Motor Status
Epilepticus in a Patient with Non-Ketotic Hyperglycemia
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Focal motor status epilepticus (FMSE) is often associated non-ketotic hyperglycemia (NKH). There are
no previous reports describing FMSE with NKH that was accompanied by an acute cerebral infarction
and its long term follow-up result. We describe the case of a patient having focal motor status epilepticus
(FMSE) associated with non-ketotic hyperglycemia (NKH) and acute cerebral infarction who later
developed recurrent unprovoked seizures. A small acute infarct was observed in the left frontal
subcortical area on diffusion-weighted images (DWI). FMSE was initially controlled with short term
antiepileptic drugs and strict glucose control. Two years later, recurrent seizures occurred, and
long-term antiepileptic drug treatment was administered. DWI should be considered for acute cerebral
infarction in patients having FMSE associated with NKH, and careful follow-up should be conducted for
such patients. (2014;4:28-30)
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Introduction

Focal motor status epilepticus (FMSE) is characterized by repetitive
and persistent myoclonic, clonic, or tonic contractions of the arm,
face, or neck that can affect an entire side of the body, with or
without alteration of mental functions. FMSE can be associated with
several medical conditions including brain tumors, metabolic disturbances
such as hyponatremia or a hyperosmolar state, and focal cerebral
lesions resulting from stroke."”

FMSE is often related to non-ketotic hyperglycemia (NKH) and
accompanied by an underlying localized brain lesion.** However, we
are unaware of any report describing FMSE with NKH that was
accompanied by an acute cerebral infarction. Furthermore, little is
known as to whether it is epileptogenic or not. Here, we report the
case of a patient who presented with FMSE associated with NKH and
a magnetic resonance image (MRI)-documented acute cerebral
infarction, and later developed recurrent seizures.

Case

A 46-year-old woman presented with sudden and progressive
erratic movements of the right hand and arm that had developed 3
days before visiting our hospital. On inspection, initial myoclonus of
the right hand turned into a tonic contraction that spread to the wrist
and forearm and persisted for approximately 30 seconds. The
frequency of seizures gradually increased from once an hour at initial
symptom onset, to once every 5 minutes 3 days later. She reported
feeling tingling sensations in her right hand and arm prior to seizure
onset. She was having diabetes mellitus for more than 15 years, but
reported no previous stroke or seizure. The patient was alert and
oriented. No focal neurological abnormality, other than partial
seizures, was observed. Serum glucose level, osmolality, and sodium
level were 690 mg/dL, 312 mOsm/L, and 128 mEq/L, respectively.
Test for ketone bodies was negative.

Electroencephalogram (EEG) was normal during the ictal phase.
MRI demonstrated a small focal acute infarction in the left frontal
subcortical area on a diffusion-weighted image (DWI). A focal
cortical hyperperfusion in the left central area was observed on
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Figure 1. Axial (A) and coronal (B) views of diffusion-weighted images show a small focal infarct in the left frontal subcortical area. 99m-Tc ECD SPECT
shows a focal hyperperfusion (grey arrow) in the left central area (C), which disappeared 2 weeks later (D). Severe atherosclerotic stenosis is indicated in the

transfemoral cerebral angiography (E).

99m-Tc ECD single photon emission computed tomography (SPECT),
which disappeared 2 weeks later. Magnetic resonance angiogram
(MRA) and transfemoral cerebral angiogram (TFCA) revealed ather-
oscleratic stenosis of the left internal carotid artery (ICA) (Fig. 1).

We administered antiepileptic drugs (carbamazepine CR [600
mg/d after loading with 20 mg/Kg] and valproate [1,000 mg/d]) for 2
weeks and maintained her glucose levels below 250 mg/dL with
insulin. The clinical seizures were not observed after 2 days, and she
was discharged without sequel. After discharge, glucose control was
performed at the Department of Endocrinology.

Two years later, she visited the Department of Neurology because
of recurrent generalized tonic-clonic seizures. During the previous
month, she had experienced 2 seizures while sleeping. Her fasting
and 2-hour postprandial glucose levels were 125 mg/dL and 198
mg/dL, respectively. HbATc level was 7.5% (2.7-5.8%). Routine
chemistry and assays for electrolytes and serum osmolality did not
indicate any abnormality, except for mild elevation of serum
creatinine level (1.4 mg/dL). A follow-up MRI failed to indicate
recurrent strokes or lesions other than a previous small infarction,
and interictal EEG was normal. She has been seizure-free for 3 years
with carbamazepine treatment.

Discussion

Seizures associated with NKH are well documented. Such seizures
can be a presenting symptom of hyperglycemia without ketoacidosis.”
Increased metabolism of gamma-aminobutyric acid triggered by
hyperglycemia may lower seizure threshold.® Associated metabolic
disturbances, such as mild hyperosmolality and mild hyponatremia,
may contribute to the seizures.*” Ketosis is known to have an
anticonvulsant effect, and the direct stabilizing effect of ketone
bodies and accompanying acidosis may play an important role in
preventing seizures.® Therefore, seizures are more frequently
developed in patients with NKH than in patients with diabetic
ketoacidosis. Even though the underlying mechanisms are not fully
understood, seizures associated with NKH are not rare in clinical
practice.

Focal manifestation is difficult to explain. Clinical symptoms
typically originate from a focal cerebral lesion, whereas hypergly-
cemia affects the entire brain. These symptoms may result from
previous underlying structural lesions that are more susceptible to
the proconvulsant effects of NKH. A previous study reported that the
majority of patients examined showed evidence of localized
structural cerebral lesions.* In contrast, pre-existing or acute
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structural lesions were not found in other case reports.”*'* O

patient had a small focal subcortical infarct, as revealed by DWI, the
location of which was relevant to the patient’s symptoms. In previous
reports, DWI was not used for evaluation, and small acute infarctions
could have been missed on CT or routine MRI. DWI is essential to
reveal accompanying cerebral infarctions in patients with FMSE.

Limb shaking resulting from transient ischemic attacks (TIAs)
should be differentiated from FMSE in patients who have carotid
artery disease. In our case, this differentiation can be made with
several points. Firstly, limb-shaking TIAs usually do not present with
Jacksonian march as the attack experienced by our patient did.
Secondly, TIA symptoms persist less than 5 minutes and are often
accompanied by hemiparesis, which was inconsistent with our
patient's symptoms.™"* Moreover, brain SPECT showed hyperper-
fusion in the area relevant to the patient's seizures. Based on the
above findings, the abnormal arm movements observed in our
patient appear unrelated to TIA.

EEG is a useful diagnostic tool for detection and classification of
seizures. However, conventional ictal scalp EEG often fails to detect
seizure activities in FMSE because of a limited discharges originated
" In these cases, myoclonus-locked EEG back-
averaging technique may be helpful in demonstrating the correlation
of the myoclonus with paroxysmal discharges in the motor cortex.'®
However, typical clinical manifestations with relevant SPECT finding
of our patient are sufficient for the diagnosis.

Patients with histories of status epilepticus have a higher risk of
recurrent unprovoked seizures, and the risk is much higher in patients
with acute structural brain lesions than in patients with metabolic
disturnbances.'”"® We usually administer antiepileptic drugs during
the acute period of status epilepticus. However, long-term pro-
phylactic antiepileptic treatment is not generally recommended
because evidence for effectiveness of such long-term treatment in
preventing epileptogenesis is still lacking.'®'""

In conclusion, our patient experienced acute symptomatic FMSE
and subsequent recurrent unprovoked seizures, that is, epilepsy. On
the basis of our experience, we suggest that patients with NKH and
FMSE may have small cerebral infarctions, and DWI is crucial for
detecting such lesions. Furthermore, clinicians should pay careful
attention to the emergence of epilepsy during follow-up.

ur

from central sulcus.

References

1. Schomer DL. Focal status epilepticus and epilepsia partialis continua

Copyright (©) 2014 Korean Epilepsy Society

10.

12.

14.

15.

16.

17.

18.

19.

in adults and children. £pilensia 1993;34(suppl 1):529-S36.
Alexopoulos AV, Dinner DS. Focal motor seizures, epilepsia partialis
continua, and supplementary sensorumotor seizures. In: Wyllie E, Gupta
A, Lachhwani DK, eds. 7he treatment of epilevsy: principles and practice.
Philadelphia, PA: Lippincott Williams and Wilkins, 2006:257-77.
Singh BM, Strobos RJ. Epilepsia partialis continua associated with
nonketotic hyperglycemia: clinical and biochemical profile of 21 patients.
Ann Neuro/ 1980;8:155-60.

Lammouchi T, Zoghlami F, Ben Slamia L, et al. Epileptic seizures in
non-ketotic hyperglycemia. Aeurophysiol Clin 2004;34:183-7.
Maccario M, Meissis CP, Vastola EF. Focal seizures as a manifestation
of hyperglycemia without ketoacidosis. a report of seven cases with
review of the literature. Mewrology 1965;15:195-206.

Hennis A, Corbin D, Fraser H. Focal seizures and non-ketotic hyper-
glycaemia. / Neurol Neurosurg Psychiatry 1992;55:195-7.

Cokar O, B Aydin B, Ozer F. Non-ketotic hyperglycaemia presenting as
epilepsia partialis continua. Seizure 2004;13:264-9.

Prasad AN, Stafstrom CF, Holmes GL. Alternative epilepsy therapies:
the ketogenic diet, immunoglobulins, and steroids. £pileosia 1996;37
(suppl 1):585-S91.

Kumar S. Epilepsia partialis continua stopped by insulin. / R Soc Med
2004;97:332.

Grant C, Warlow C. Focal epilepsy in diabetic non-ketotic hyper-
glycaemia. AW/ 1985;290:1204-5.

. Moien-Afshari F, Téllez-Zenteno JF. Occipital seizures induced by hy-

perglycemia: a case report and review of literature. Seizure 2009;18:
382-5.

Huang CW, Hsieh YJ, Pai MC, et al. Nonketotic hyperglycemia-related
epilepsia partialis continua with ictal unilateral parietal hyperper-
fusion. £pilepsia 2005;46:1843-4.

. Persoon S, Kappelle U, Klijn CJ. Limb-shaking transient ischaemic at-

tacks in patients with internal carotid artery occlusion: a case-control
study. Brain 2010;133:915-22.

Baquis GD, Pessin MS, Scott RM. Limb shaking-a carotid TIA. Stroke
1985;16:444-8.

Biraben A, Chauvel P. Epilepsia partialis continua. In: Engel J, Pedley
TA, eds. £pilensy: a comprehensive textbook. Philadelphia PA: Lippincott
Williams and Wilkins, 1998;2447-54.

Shibasaki H, Kuroiwa Y. Electroencephalographic correlates of myo-
clonus. Fectroencephalogr Clin Neuraphysiol 1975;39:455-63.
Hesdorffer DC, Logroscino G, Cascino G, Annegers JF, Hauser WA.
Risk of unprovoked seizure after acute symptomatic seizure: effect of
status epilepticus. Ann Neuro/ 1998;44:908-12.

Beleza P. Acute Symptomatic Seizures: A Clinically Oriented Review.
Neurologist 2012;18:109-19.

Temkin NR. Antiepileptogenesis and seizure prevention trials with an-
tiepileptic drugs: meta-analysis of controlled trials. £piepsia 2001;42:
515-24.




<<
  /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


