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Abstract. We report a case of Kearns-Sayre syndrome in 10-year-old boy, who presented with epilepsia partialis continua.
Laboratory investigations revealed an elevated creatine kinase, serum lactate and cerebrospinal fluid protein. The subject was
treated with multiple antiepileptic medications and megavitamins and the seizures decreased over a period of 2 wk.
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1. Introduction

Kearns-Sayre syndrome (KSS) is characterized by
pigmentary retinopathy, opthalmoparesis, cerebellar
ataxia, myopathy, conduction blocks and elevated cere-
brospinal fluid (CSF) protein. It is attributed to deletions
in the mitochondrial deoxyribonucleic acid [1]. The
exact incidence of KSS is not known [2]. An epilepsia
partialis continua (EPC) is a type of partial status epilep-
ticus with motor manifestations for more than 1 h
restricted to one body part and recurring at regular
intervals. The incidence of EPC is estimated to be at
1 per million populations, which itself is a rare entity
[3]. We report a rare case of epilepsia partialis continua
secondary to KSS.

2. Case report

A 10-year-old boy presented with convulsions of
4 days duration. Seizures were focal confined to right
side, lasting for 2-3 h. He had 3-4 attacks per d. After
day 5 of convulsions the child had persistent right
focal convulsions involving right upper limb predomi-
nantly hand, around 7 to 8 episodes per day, each last-
ing for 2 to 3 h without any loss of consciousness.
There was no significant family history. Development
of the child was normal with no significant past ill-
ness. He was born at term following anormal vaginal
delivery. No family history suggestive of weakness,
deafness, headache, and epilepsy. On examination,
his anthropometry was within normal limits. He had
bilateral ptosis with restriction of all extraocular
movements with right sided hemi paresis (power
4/5-Medical Research Council grade). He had dysme-
tria, ataxia and dysdiadochokinesia. Fundus shows
pigmentary degeneration in peripheral retina.
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Based on the above clinical findings intracranial
space-occupying lesion like tuberculoma, neurocysti-
cercosis or brain tumor was suspected. T2-weighted
magnetic resonance imaging (MRI) of brain shows
hyper intense signal changes involving the bilateral
external capsule, optic radiation and cortex of the pos-
terior part of left temporal lobe (Fig. 1). Fluid attenua-
tion and inversion recovery (Fig. 1A) and diffusion
weighted images shows restriction at the bilateral
external capsules and parietooccipital lobes (Figs. 1B
and 1C). Apparent diffusion coefficient image shows
low apparent diffusion coefficient values at the bilateral
external capsules (Fig. 1D). His serum creatine phos-
phokinase (964 U/L) and arterial lactate (7.8 mmol/L)
were increased. Serum ammonia (41 µmol/L), electro-
cardiography, electrocardiogram (ECG), and arterial
blood gas analysis were normal. Lumbar puncture
showed increased CSF protein (140 mg/dL) and lactate
(5.2 mmol/L). CSF glucose was normal without any
cells. Electroencephalography (EEG) shows slow
waves (2–3 Hz, 100–300 µV) on left hemisphere (C4,
T4, and P4). Visual evoked potentials were normal.
Muscle biopsy was normal. We suspected KSS, based

on cerebellar ataxia, ptosis with external opthalmople-
gia, retinitis pigmentosa, increased arterial lactate and
increased CSF protein. We have not done genetic test
for KSS due to non-affordability. He was treated with
injection lorazepam 0.1 mg/kg two times, later loading
dose of phenytoin 20 mg/kg followed by 8 mg/kg/d
in two divided doses. Later he was given injection
phenobarbitone, loading dose of 20 mg/kg followed
by 6 mg/kg/d in two divided doses. He was not
responding for above medicines, so we started injection
levetiracetam 30 mg/kg loading followed by 30 mg/kg/
d and increased to maximum dose of 60 mg/kg/d over
5 days duration. Later added oral carbamazepine was
started at 10 mg/kg/d then gradually increased to
30 mg/kg/d over 10 d period. He later received tablet
clobazam 10 mg once in 12 h. His seizures gradually
decreased over a period of 15 days with above medica-
tions. Patient also received megavitamins, cornitine and
coenzyme Q. After 6 mo of follow up, his power on
right side improved (Medical Research Council grade
- 4+/5), had persistent cerebellar ataxia and external
opthalmoplegia

3. Discussion

Primary mitochondrial diseases are a group of clini-
cally and genetically heterogeneous disorders that
result in decreased energy production of the respira-
tory chain in the form of adenosine triphosphate. In
primary mitochondrial disease, the organ systems
requiring the most adenosine triphosphate to function
properly present with evidence of energy failure.
Therefore, the energy-demanding nervous system is
frequently affected, especially in childhood. Brain
and muscle, along with vision and hearing, are typi-
cally involved, bringing that child to the attention of
the child neurologist [4].

Epilepsy is the main childhood manifestation of
mitochondrial encephalopathy. Epilepsy may be the
presenting feature of mitochondrial disease. Common
findings in epilepsy that should raise the suspicion of
mitochondrial disease include EPC, myoclonus, and
status epilepticus, especially if the seizures are
explosive in onset [5]. Seizures are quite common in
mitochondrial disease, with a reported incidence of
35–60% in patients with biochemical or molecularly
confirmed mitochondrial disease. Patients with epi-
lepsy and mitochondrial disease have mixed seizure
types. One review of patients with confirmed

Fig. 1. Axial fluid attenuation and inversion recovery image at the
level basal ganglia shows there is hyperintense signal involving
the bilateral external capsule (→) optic radiation (black >) and cor-
tex of the posterior part of left temporal lobe (+) (A); Diffusion
weighted images shows restriction at the external bilateral capsules
(white >) and parietooccipital lobes (=>) (B, C); apparent diffusion
coefficient image shows low apparent diffusion coefficient values at
the bilateral external capsules (*) (D).
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respiratory chain defects revealed a spectrum of epi-
lepsy phenotypes ranging from Ohtahara syndrome
to Landau-Kleffner syndrome, with seizure types ran-
ging from generalized to partial [6]. Another review of
patients with seizures and mitochondrial disease, epi-
lepsy phenotypes ranged from neonatal refractory sta-
tus epilepticus with multi organ failure to infantile
spasms, myoclonic epilepsy, recurrent status epilepti-
cus, and EPC [7].
KSS is a rare disorder usually appears before 20 yr

of age, presents with muscle weakness, ptosis, and
opthalmoplegia. Involvement of the central nervous
system can manifest as encephalopathy, ataxia, deaf-
ness, cognitive deficits and night blindness. EPC has
been reported in mitochondrial disorders like Alpers
disease, mitochondrial encephalopathy with lactic
acidosis and stroke like episodes, and others like cere-
bral neoplasia, cortical dysplasia, infections and vascu-
lar lesions. KSS presenting as epilepsia partialis
continua has not been reported yet.
Our patient presented before the age of 20 with

epilepsy, cerebellar ataxia, retinitis pigmentosa, and
external ophthalmoplegia. Investigations showed an
increase in creatine phosphokinase, lactate and CSF
protein. We diagnosed KSS based on triad of onset
before 20 yr of age, progressive external ophthalmo-
plegia, and pigmentary retinopathy, in addition to cer-
ebellar syndrome with elevation of CSF protein [8].
MRI of the brain in KSS is reported to show sub

cortical white matter lesions with involvement of tha-
lamus, basal ganglia, brainstem with cerebral and cer-
ebellar atrophy [9]. This was however, not seen in the
present case. Atypical MRI findings in this case will
be helpful in creating awareness of variable phenotype
of KSS. Muscle biopsy may reveal ragged red fibers
in KSS. ECG shows conduction blocks with pro-
longed PR interval. Muscle biopsy and ECG were
however, normal in this child probably due to early
stage of disease and child may develop these changes

later. EEG was normal in our child as it was done
after convulsions subsided. This is the limitation of
our report as bedside EEG facility was not available.

Management is predominantly supportive, consists
of physiotherapy, coenzyme Q, carnitine and other
megavitamins. EPC is treated with antiepileptic drugs.
KSS should be suspected in any child presenting with
epilepsia partialis continua with cerebellar signs,
opthalmoplegia, and retinitis pigmentosa.

In conclusion, mitochondrial disorders including
KSS should be suspected in any child presenting
with EPS.

References

[1] Remes AM, Majamaa-Voltti K, Kärppä M, Moilanen JS,
Uimonen S, Helander H, et al. Prevalence of large-scale
mitochondrial DNA deletions in an adult Finnish population.
Neurology 2005;64(6):976–81.

[2] Schaefer AM, McFarland R, Blakely EL, He L, Whittaker
RG, Taylor RW, et al. Prevalence of mitochondrial DNA dis-
ease in adults. Ann Neurol 2008;63(1):35–9.

[3] Cockerell OC, Rothwell J, Thompson PD, Marsden CD,
Shorvon SD. Clinical and physiological features of epilepsia
partialis continua. Cases ascertained in the UK. Brain 1996;
119(Pt 2):393–407.

[4] Goldstein A, Bhatia P, Vento JM. Update on nuclear mito-
chondrial genes and neurologic disorders. Semin Pediatr
Neurol 2012;19(4):181–93.

[5] Rahman S. Mitochondrial disease and epilepsy. Dev Med
Child Neurol 2012;54(5):397–406.

[6] Parikh S, Cohen BH, Gupta A, Lachhwani DK, Wyllie E,
Kotagal P. Metabolic testing in the pediatric epilepsy unit.
Pediatr Neurol 2008;38(3):191–5.

[7] El Sabbagh S, Lebre AS, Bahi-Buisson N, Delonlay P,
Soufflet C, Boddaert N, et al. Epileptic phenotypes in children
with respiratory chain disorders. Epilepsia 2010;51(7):
1225–35.

[8] Saneto RP, Friedman SD, Shaw DW. Neuroimaging of mito-
chondrial disease. Mitochondrion 2008;8(5–6):396–413.

[9] DiMauro S, Schon EA, Rowland LP. Mitochondrial encepha-
lomyopathies. In: Rowland LP, editor. Merritt’s textbook of
neurology. 9th ed. Philadelphia, PA; Williams and Wilkins;
p. 615–22.

V.K.N. Gowdat et al. / KSS presenting as epilepsia partialis continua 261



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


