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ABSTRACT – Ictal vomiting is a rare condition easily misdiagnosed as a
common disease. We report two children presenting with retching and
vomiting as the main ictal manifestation. Patient 1 was a four-year-old girl
with a history of daily nocturnal vomiting for two months, first interpreted
as a functional disorder, then as a viral infection. She presented with vom-
iting accompanied by focal right-sided hemifacial clonic jerking, occurring
multiple times per day. Video-EEG demonstrated ictal discharges associated
with the retching and vomiting, over a normal background, and occasional
interictal focal spikes. MRI was normal. PET demonstrated left-sided oper-
cular hypometabolism. Patient 2 was a girl with a history of focal epilepsy,
secondary to a right central dysembryoplastic tumour, first resected with
subsequent seizure freedom at the age of three years. At five years of age,
she presented with recurrent episodes of retching and vomiting initially
diagnosed as migraine. Video-EEG showed ictal discharges, clinically corre-
lating with retching, vomiting and clonic facial jerking, with normal interictal
activity. Brain MRI showed a progression of the tumour. A second resec-
tion resulted in seizure freedom. Ictal vomiting often goes undiagnosed,

ent delays. An ictal origin should be
sodes are recurrent and stereotyped.

emiology, autonomic seizure, video-
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especially in children, causing treatm
considered, particularly when the epi
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Recurrent retching and vomiting
in children can be caused by a
large spectrum of disorders, from
a simple infectious gastroenteritis
or migraine, to intracranial hyper-
tension, meningoencephalitis, toxic
encephalopathies, and brain haem-

orrhage. However, vomiting can
be the sole or main manifesta-
tion of a seizure. Ictal vomiting
is a rare condition, easily mis-
diagnosed as a common disease
(Shuper and Goldberg-Stern, 2004;
Parisi et al., 2014). Ictal vomiting
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as been identified in different types of focal epilepsy.
t has been reported in the context of Panayiotopou-
os syndrome in children with normal development
r neurological examination, experiencing rare, often
ne-time, prolonged seizures with vomiting, dysauto-
omic signs and other focal features such as eye devi-
tion and impaired consciousness (Panayiotopoulos,
988). Ictal nausea/retching/vomiting has also been
escribed in adults and children with temporal lobe
pilepsy and frontal lobe epilepsy (Kramer et al., 1988;
anayiotopoulos, 2004: Tarnutzer et al., 2018). Similar
o other types of autonomic seizures, ictal vomiting
as shown to originate from the anterior part of the

emporal lobe, in the amygdala or in the insula. Early
tudies associated nausea and hypersalivation with
nsular onset (Penfield and Faulk, 1955; Fiol et al., 1988),
nd those findings have been subsequently confirmed
Russo et al., 2019). In ictal vomiting, the epileptic
ctivity can originate from either the left or the right
emisphere, albeit more frequently from the domi-
ant hemisphere (Tarnutzer et al., 2018; Sokolov et al.,
019).
e present two children who suffered from ictal retch-

ng and vomiting for several months before the correct
iagnosis was made.

ase studies

previously healthy, right-handed four-year-old girl
resented to the emergency room with a history of
efractory vomiting, which had occurred once or twice
very night for the past two months, unrelated to meals
r specific food intake. Family history was negative

or epilepsy, migraine or other paroxysmal manifesta-
ions. Her development was normal; she walked and
poke her first words by one year of age. The episodes
ere first interpreted as functional disorder associated
ith her sister’s birth, then as viral infection. There
as no history of fever. Three days before admission,
aroxysmal episodes of vomiting became more fre-
uent, occurring up to 10 times a day. Anti-emetic
rugs had no effect. Upon admission, it was noticed

hat the events were stereotyped, characterized by
etching and vomiting, often followed by clonic jerks
f the right hemiface. Clinical and neurological exami-
ation, as well as behaviour, were normal between the
vents. Fundoscopic examination was normal. Due to
he stereotyped nature of the events, ictal vomiting was
24

uspected, and sublingual oral lorazepam was adminis-
ered, resulting in the disappearance of the hemifacial
lonic phase. Nevertheless, the episodes of retching
nd vomiting persisted and progressively increased in
requency, up to every 10 minutes. The patient devel-
ped right-sided central facial paralysis and became
isoriented.

f
e
t
c
w
u
d

ong-term video-EEG showed a normal organization
f the brain activity during wakefulness and sleep,
s well as rare interictal left fronto-central spikes.
n addition, fronto-central bilateral and synchronous
ast rhythms with higher amplitude over the left
emisphere were observed during sleep. Ictal EEG
as characterized by rhythmic fast spikes with left

ronto-central predominance, rapidly propagating to
he same regions contralaterally (figure 1). Seizures
asted between 40 and 70 seconds with increasing fre-
uency, evolving into focal status epilepticus. Seizures
ere stereotyped, occurring with the same semiol-
gy during wakefulness and sleep (video sequence
). During sleep, seizures were characterized by sud-
en awakening, followed by retching, vomiting and
apid return to sleep. The onset of clinical manifes-
ations was not always time-locked with the surface
EG ictal discharge, and could precede it by 5 to
5 seconds. The child was unable to talk during
he events but was able to interact. Extensive blood
nd CSF testing was uninformative, and urinary toxic
creening was negative. Anti-NMDA and anti-MOG
ntibodies were negative. 3-T brain MRI was negative.
-[18F]-fluoro-2-deoxy-D-glucose positron emission
omography (18F-PET) demonstrated left opercular and
rontal cortical hypometabolism (figure 2).
ntravenous (IV) levetiracetam (LEV) (50 mg/kg load-
ng dose followed by 40 mg/kg/day) reduced seizure
requency, from every 10 minutes to every hour. Oral
lobazam (CLB) (0.25 mg/kg) failed due to repetitive
omiting. Two loads of IV phenytoin (PHT) (20 mg/kg
ollowed by 8.5 mg/kg/day) further reduced seizure
requency to one-two per day. Sublingual 0.1 mg/kg
orazepam (LZP) was added with disappearance of
omiting, while episodes of retching persisted. Car-
amazepine (CBZ) was introduced at 22 mg/kg/day,

eading to seizure freedom within days. The patient
as discharged on oral LEV (42 mg/kg/day), PHT

6.3 mg/kg/day), and CBZ (22 mg/kg/day). After eight
onths of follow-up, the child remained seizure-free

n CBZ monotherapy, with normal neurological exam-
nation and development.
atient 2 was a right-handed, five-year-old girl with neg-
tive family history. Her development was normal; she
tarted walking at 12 months, and her first words were
t 18 months. She first presented at 2.5 years of age
ith left-sided focal clonic seizures due to a right cen-

ral dysembryoplastic neuroepithelial tumour (DNET),
esected at three years of age. After one year of seizure
Epileptic Disord, Vol. 22, No. 6, December 2020

reedom post-surgery, she presented with recurrent
pisodes of sudden retching and vomiting, unrelated
o meals or specific food intake. While there was no
omplaint of headache, she was initially diagnosed
ith migraine. The episodes lasted one to two min-
tes with increasing frequency, up to several times a
ay. Home videos showed the presence of retching
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Ictal retching and ictal vomiting
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Figure 1. (A-C) Ictal EEG sequence during sleep. Prodromal phase (A) with sudden awakening and chewing showing the occurrence
o edom
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f rhythmic fast activity and polyspikes with left fronto-central pr
*). Retching starts about 15 seconds later (**) and lasts about 2 m
EG (B). At the end of the seizure, the patient falls back asleep afte
n both hemispheres but persist longer on the left fronto-cent
ynchronous fronto-central fast rhythms with higher amplitude

nd hypersalivation followed by focal clonic jerking
f the right hemiface. Video-EEG demonstrated the
pileptic nature of the episodes that recurred with a
tereotyped semiology. The ictal discharges consisted
f right parietal rhythmic theta arising on the surface
EG with homolateral centro-parietal propagation only
5 seconds after the onset of symptoms, concomitantly
ith the left hemiface clonic jerks (video sequence 2).

nterictal EEG was normal. MRI showed a parietal non-
nhancing progression of the tumour residue at the
dge of the right parietal post-operative cavity, extend-

ng to the right thalamus. Tractography demonstrated
he involvement of the pyramidal tract. A second sur-
ical resection, including a posterior insulectomy, was
erformed and led to seizure freedom. Histology con-
rmed a WHO Grade 1 DNET.

iscussion
pileptic Disord, Vol. 22, No. 6, December 2020

isdiagnosis and costly mismanagement of epilep-
ic disorders, including unnecessary investigations
nd inappropriate treatments, can be avoided by
arly recognition. Since vomiting is a common symp-
om in children, autonomic seizures can be easily
nterpreted as migraine, gastro-enteritis or gastroe-
ophageal reflux (Parisi et al., 2014; Sowell and Youssef,

a
I
b
i
O
1
h

inance, rapidly propagating to the same regions contralaterally
s with increased frequency and amplitude of ictal discharges on
hing stops, and epileptiform discharges progressively disappear
gion (C). (D) Interictal EEG during sleep showing bilateral and

the left hemisphere (20 seconds/page; amplitude: 10 �V/mm).

016). Furthermore, autonomic status epilepticus
an be misdiagnosed and treated as encephali-
is (Panayiotopoulos, 2004). In our two patients,
espite relatively dramatic symptomatology, seizures
emained undiagnosed for months. However, the
tereotyped features of the events, which followed the
ame sequence and the same timing, pointed to an ictal
rigin. Sudden awakening and rapid return to sleep
lso suggested an ictal event.
n ictal vomiting/retching, interictal EEG can be normal,
nd abundant movement artefacts may prevent the
ecognition of seizure onset (Shuper and Goldberg-
tern, 2004; Sureshbabu et al., 2017; Russo et al., 2019).
n our patients, retching and vomiting were the main
ctal manifestations. Interestingly, the hemifacial clonic
erks were initially overlooked, not reported by the
amily, and disappeared with the administration of ben-
odiazepines. Therefore, video-EEG recording should
e performed as soon as possible, before adminis-

ration of any anti-seizure drug, in order to obtain
825

ccurate seizure characterization.
n both patients, clinical symptoms tended to occur
efore the onset of EEG discharge, suggesting a deep

ctal origin.
ur first patient had a negative MRI. However,

8F-PET revealed left opercular frontal cortical
ypometabolism, suggesting an underlying focal
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igure 2. Fused 3D FLAIR MRI sequence with brain F18-FDG PET
t the level of the left supramargical gyrus (white arrows), withou

ortical dysplasia (FCD). In patients with MRI-negative
ocal epilepsy, PET and SPECT techniques may detect
reas of altered metabolism, which tend to be larger
han the seizure onset zone and may represent
he functional deficit zone in epilepsy (Goffin et
l., 2008). In particular, 18F-PET/MRI co-registration
rovides add-on value. A recent study showed that the

ntegration of electroclinical data with 18F-PET/MRI
ontributes to the localization of FCD type 2 in a high
ercentage of MRI-negative patients (Desarnaud et
l., 2018).

onclusion

hile vomiting is a common symptom of various
llnesses in children, it may represent an ictal man-
26

festation. Since vomiting can be quite dramatic,
ssociated symptoms, such as myoclonia or tran-
ient neurological focal deficit, may be overlooked
y the family. Therefore, especially in children,

he diagnosis is often delayed or missed, which
ay result in significant harm. The stereotyped

nd very similar characteristics, as well as noctur-
onstrates clear interictal pathological cortical hypometabolism
evidence of underlying anatomical architecture remodelling.

al awakenings, should prompt prolonged EEG-video
ecording in order to capture the events and allow
iagnosis. �

Legend for video sequences

Video sequence 1.

Patient 1 is sleeping. The EEG abnormalities appear
about 10 seconds before retching as rhythmic fast
activity and polyspikes, originating from the left
frontal and central regions, and rapidly propagat-
ing to the same regions contralaterally. The patient
experiences sudden awakening and chewing fol-
lowed by severe retching with preserved alertness.

Video sequence 2.
Epileptic Disord, Vol. 22, No. 6, December 2020

Patient 2 is awake and conscious. Suddenly, she
experiences intense retching followed by tiny
palpebral myoclonia and left hemiface clonic jerks.
Ictal EEG shows right parietal rhythmic theta dis-
charges with homolateral centro-parietal propa-
gation.
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Phenomenology: vomiting (ictal), retching (ictal)
Localisation: multifocal
Syndrome: focal, non-idiopathic (localization not
specified)
Aetiology: tumour (brain)

isclosures.
one of the authors have any conflict of interest to declare.

eferences

esarnaud S, Mellerio C, Semah F, et al. 18F-FDG PET
n drug-resistant epilepsy due to focal cortical dysplasia
ype 2: additional value of electroclinical data and coreg-
stration with MRI. Eur J Nucl Med Mol Imaging 2018; 45:
449-60.

iol ME, Leppik IE, Mireles R, Maxwell R. Ictus emeticus and
he insular cortex. Epilepsy Res 1988; 2(2): 127-31.

offin K, Dedeurwaerere S, Van Laere K, Van Paesschen W.
euronuclear assessment of patients with epilepsy. Semin
ucl Med 2008; 38(4): 227-39.

ramer RE, Lüders H, Goldstick LP, et al. Ictus emeti-
us: an electroclinical analysis. Neurology 1988; 38(7):
048-52.

TEST YOURSELF
EDUCATION

Panayiotopoulos CP. Autonomic seizures and autonomic
status epilepticus peculiar to childhood: diagnosis and man-
agement. Epilepsy Behav 2004; 5(3): 286-95.

Parisi P, Pacchiarotti C, Ferretti A, et al. Gastroesophageal
reflux disease vs Panayiotopoulos syndrome: an under-
estimated misdiagnosis in pediatric age? Epilepsy Behav
2014; 41: 6-10.

Penfield W, Faulk ME. The insula: further observations on its
function. Brain 1955; 78: 445-70.

Russo A, Arbune AA, Bansal L, Mindruta I, Gobbi G,
Duchowny M. The localizing value of epileptic auras: pit-
falls in semiology and involved networks. Epileptic Disord
2019; 21(6): 519-28.

Sokolov E, Selway R, Brunnhuber F. Ictal vomiting; a dominant
hemisphere phenomenon as demonstrated by intracranial
depth electrode seizure mapping. Seizure 2019; 72: 46-8.

Sowell MK, Youssef PE. The comorbidity of migraine and
epilepsy in children and adolescents. Semin Pediatr Neurol
2016; 23(1): 83-91.

Shuper A, Goldberg-Stern H. Ictus emeticus (ictal vomiting).
Pediatr Neurol 2004; 31(4): 283-6.

Sureshbabu S, Nayak D, Aggarwal V, Peter S, Khanna L, Mittal
G. Intractable ictal vomiting: a new form of reflex epilepsy?
Epileptic Disord 2017; 19(2): 212-6.

Tarnutzer AA, Mothersill I, Imbach LL. Ictal nausea and vom-
iting - Is it left or right? Seizure 2018; 61: 83-8.
pileptic Disord, Vol. 22, No. 6, December 2020

(1) What syndrome is associated with ictal vomiting?

(2) What is the value of routine EEG and interictal finding

Note: Reading the manuscript provides an answer to all q
website, www.epilepticdisorders.com, under the section
Ictal retching and ictal vomiting

anayiotopoulos CP. Vomiting as an ictal manifestation of
pileptic seizures and syndromes. J Neurol Neurosurg Psy-
hiatry 1988; 51(11): 1448-51.
827

s in the diagnosis of ictal vomiting?

uestions. Correct answers may be accessed on the
“The EpiCentre”.

http://www.ncbi.nlm.nih.gov/pubmed?term=18F-FDG PET in drug-resistant epilepsy due to focal cortical dysplasia type 2: additional value of electroclinical data and coregistration with MRI
http://www.ncbi.nlm.nih.gov/pubmed?term=Ictus emeticus and the insular cortex
http://www.ncbi.nlm.nih.gov/pubmed?term=Neuronuclear assessment of patients with epilepsy
http://www.ncbi.nlm.nih.gov/pubmed?term=Ictus emeticus: an electroclinical analysis
http://www.ncbi.nlm.nih.gov/pubmed?term=Vomiting as an ictal manifestation of epileptic seizures and syndromes
http://www.ncbi.nlm.nih.gov/pubmed?term=Autonomic seizures and autonomic status epilepticus peculiar to childhood: diagnosis and management
http://www.ncbi.nlm.nih.gov/pubmed?term=Gastroesophageal reflux disease vs Panayiotopoulos syndrome: an underestimated misdiagnosis in pediatric age?
http://www.ncbi.nlm.nih.gov/pubmed?term=The insula: further observations on its function
http://www.ncbi.nlm.nih.gov/pubmed?term=The localizing value of epileptic auras: pitfalls in semiology and involved networks
http://www.ncbi.nlm.nih.gov/pubmed?term=Ictal vomiting; a dominant hemisphere phenomenon as demonstrated by intracranial depth electrode seizure mapping
http://www.ncbi.nlm.nih.gov/pubmed?term=The comorbidity of migraine and epilepsy in children and adolescents
http://www.ncbi.nlm.nih.gov/pubmed?term=Ictus emeticus (ictal vomiting)
http://www.ncbi.nlm.nih.gov/pubmed?term=Intractable ictal vomiting: a new form of reflex epilepsy?
http://www.ncbi.nlm.nih.gov/pubmed?term=Ictal nausea and vomiting - Is it left or right?


<<
  /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
  /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

  /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


