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Background and Purpose: The aim of the current study is to review the clinical features, surgery outcomes 
and parental satisfaction of children with destructive encephalopathy who underwent epilepsy surgery 
due to medically intractable seizures.
Methods: 48 patients who underwent epilepsy surgery from October 2003 to August 2011 at Severance 
Children’s Hospital have been reviewed. The survey was conducted for functional outcomes and 
parental satisfaction at least 1 year after the surgery.
Results: Epileptic encephalopathy including Lennox-Gastaut syndrome and infantile spasms was more 
prevalent than symptomatic focal epilepsy. Hypoxic ischemic injury accounted for most of the underlying 
etiology of the destructive encephalpathy, followed by central nervous system infection and head 
trauma. 27 patients (56.3%) underwent resective surgery and 21 patients (43.7%) underwent palliative 
surgery. 16 patients (33.3%) achieved seizure free and 27 parents (87.5%) reported satisfaction with the 
outcome of their children’s epilepsy surgery. In addition, 14 parents (77.8 %) whose children were not 
seizure free reported satisfaction with their children’s improvement in cognitive and behavior issues.
Conclusions: Epilepsy surgery in destructive encephalopathy was effective for controlling seizures. 
Parents reported satisfaction not only with the surgical outcomes, but also with improvement of cognitive 
and behavior issues. (2013;3:48-53)
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Introduction

Intractable epilepsy can lead the children who are affected to a 

catastrophic course, because the seizures are so difficult to control 

and they are strongly linked to mental retardation.1,2 The major goal 

of epilepsy surgery in children with intractable epilepsy should be to 

control seizures, prevent the downhill course of the epileptic ence-

phalopathy (EE), and promote developmental capacities. Therefore, 

epilepsy surgery should be an early treatment option for the pediatric 

epilepsy patients with medically refractory seizures, especially in 

regards to prevention of irreversible cognitive decline and disabilities.3-5

As many other etiological classifications such as malformation of 

cortical development (MCD), hippocampal sclerosis (HS), tumors and 

malformation of vascular development, destructive brain lesions in-

cluding traumatic brain injury, stroke and infections can cause in-

tractable epilepsy. Some of the patients with brain insults suffer not 

only from intractable seizures, but they also may suffer from the addi-

tional global cerebral dysfunction beyond what might be expected 

from the underlying brain injury alone. Therefore, children with in-

tractable epilepsy caused by destructive encephalopathy can be sur-

gical candidates based on the removal or disconnection of destruc-

tive lesions which suspected to be “epileptogenic” after brain 

insult.6,7

The aim of the current study was to evaluate the clinical features 

and the seizure outcome in pediatric intractable epilepsy surgery 

cases of destructive encephalopathy, which were not frequently 

discussed etiological candidates of epilepsy surgery in children 

previously. Furthermore, the important changes of the functional 
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Table 1. Characteristics of patients

Parameter (n=48) Number of patients (%)

Etiology Hypoxic ischemic brain injury (n=32) 32 (66.7)

  Diffuse hypoxic ischemic injury 17

  Periventricular leukomalacia 7

  Hemorrhagic infarction 5

  Focal ischemic infarction 3

Central nervous system infection (n=12) 12 (25.0)

  Encephalitis 9

  Meningitis 3

  Head trauma (n=4) 4 (8.3)

Epilepsy classification Lennox-gastaut syndrome 33 (68.8)

Symptomatic focal epilepsy 13 (27.1)

Infantile spasms 2 (4.1)

Surgical procedure Corpus callosotomy 21 (43.8)

Functional hemispherectomy 15 (31.3)

Multilobar resection  9 (18.8)

Cortisectomy 2 (4.2)

Unilobar resection 1 (2.1)

Mental retardation Before epilepsy onset 22 (43.8)

Before surgery 48 (100.0)

Past treatment history History of Ketogenic diet 21 (43.8)

History of Steroid therapy  5 (10.4)

Median (range: 25-75p)

AEDs prior to surgery 4,0 (3.0-4.8)

Age at insult (yr) 0.4 (0.0-1.7)

Age at seizure onset (yr) 2.1 (1.0-4.6)

Age at surgery (yr)  9.1 (4.9-13.3)

Lead time from insult to epilepsy (yr) 0.8 (0.0-3.0)

Epilepsy duration (yr) 5.1 (2.2-8.1)

Follow up duration (yr) 2.7 (1.8-4.5)

outcome and parental satisfaction were considered and assessed in 

pediatric epilepsy surgery cases.8-11

Methods

48 patients who underwent epilepsy surgery for the treatment of 

intractable epilepsy with destructive brain lesions at the Severance 

Children’s Hospital in Seoul, Korea, from October 2003 to August 

2011 were indentified. We included the patients whose preoperative 

magnetic resonance imaging (MRI) findings were compatible with 

destructive lesions, and we followed up our patients at least 1 year 

after surgery. One mortality due to immediate postoperative compli-

cation was excluded. 

48 patients' information were analyzed; the medical records for 

demographic data, insult history, presurgical findings, postoperative 

electroencephalogram (EEG) results and the seizure outcomes. 

Seizure outcomes were classified according to Engel class; Engel 

class I-absence of seizures or presence of auras only, or presence of 

seizures only during drug withdrawal; class II-rare disabling seizures 

or nocturnal seizures only; class III-worthwhile improvement; and 

class IV-no improvement. 

Intellecutal function was measured using an age-appropriated 

Wechsler test (K-WISC, K-WAIS) and was presented by verbal IQ 

(VIQ), performance IQ (PIQ) and full-scale IQ (FSIQ) tests. Infants and 

severely delayed patients were assessed by the social maturation 

scale (SMS) composed of the social age (SA) and social quotient (SQ) 
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Table 2. Seizure outcome according to surgical procedures

No. of seizure free (%)* No. of overall improvement (%)†

Corpus callosotomy (n=21) 6 (28.6) 16 (76.2)

Functional hemispherectomy (n=15) 7 (46.7) 15 (100.0)

Lobectomy (n=10) Multilobar (n=9) 2 (22.2)  8 (88.9)

Unilobar (n=1) 0 (0.0)  1 (100.0)

Cortisectomy (n=2) 1 (50.5)  2 (100.0)

Statistics were evaluated by linear by linear association. 
*p=0.397. †p=0.038.

using Bayley scales. 

The functional outcome of the 31 patients and their parental sat-

isfactions by telephone interview, at least 1 year after the surgery, 

was obtained. The functional outcome in cognition/behavior, motor 

skills of the patient and parental satisfaction to surgery were scored 

and classified into five groups: Much improved/very satisfied, im-

proved/satiesfied, no change/with reservation, worsened/unsatisfied 

and much worse/regret. The postoperative outcome in aspects of the 

seizure outcome, functional outcome and overall satisfaction of pa-

rents were also analyzed .

Statistical analyses were performed with SPSS 18.0 software and 

group differences in demographic and presurgical factors were test-

ed using independent sample t test, paried t test, Pearson chi-square 

and Fisher exact tests at the 0.05 level. 

Results

Clinical features

Clinical features and demographics were shown in Table 1. 

Median age at epilepsy was 2.1 years and the age at surgery was 9.1 

years. Epilepsy duration to surgery was 5.1 years and median time of 

follow-up for the patients was 2.7 years. Lead time from the insult to 

onset of epilepsy was 0.8 years. 45 (93.8%) patients had suffered 

from daily frequent seizures. Due to the intractability of seizures, 21 

(43.8%) of them had a ketogenic diet and 5 (10.4%) patients had 

steroid treatment at our institution. In terms of clinical spectrum of 

epilepsy, 33 patients (68.7%) were classified as Lennox-Gastaut 

syndrome (LGS), 13 patients (27.1%) were in symptomatic focel 

epilepsy (SFE), and 2 patients (4.1%) were classified with infantile 

spasms. In terms of etiologic subclassification, the most common 

etiologies were 32 patients (66.7%) of hypoxic ischemic ence-

phalopathy (HIE), further divided by 17 patients with diffuse hypoxic 

ischemic encephalopathy (HIE), 7 patients with periventricular 

leukomalacia (PVL), 8 patients with infarction, followed by 12 (25.0%) 

with central nervous system (CNS) infection, which was composed of 

3 meningitis, and 4 (8.3%) with head trauma.

According to results of magnetic resonance imaging (MRI) lesions, 

half of the patients had bilateral abnormalities and other half 

patients had lesions confined to one hemisphere, further divided by 

22 multifocal lesions and 2 focal lesions. 

Surgical procedures

As shown in Table 2, 27 patients (56.3%) underwent resective 

surgery; 15 patients of functional hemispherectomy, 9 patients of 

multilobar resection, 2 patients of cortisectomy, and 1 of unilobar 

resection. 21 patients (43.8%) underwent palliative surgery, corpus 

callosotomy. Re-operations were performed in 4 patients (8.3%). 

Seizure outcome

16 patients (33.3%) were categorized as Engel class I, 9 patients 

(18.8%) were Engel class II, 10 were Engel class III (20.8), and 13 

were Engel class IV (27.1%). 42 patients had also categorized as 

‘overall improvement’, which was from Engel Class I to IVa.

Among 35 patients classified as epileptic encephalopathy (EE) 

such as Lennox-Gastaut syndrome (LGS) and infantile spasms, 13 pa-

tients (37.1%) achieved an Engel class I outcome. Resective surgery 

showed relatively higher proportion of Engel class I outcomes com-

pared to palliative surgery procedures. Even considering the overall 

improvement group, there was a significant difference (26 patients 

(96.3%) of resective surgery,16 (76.2%) palliative surgery, p= 

0.038). There was no significant difference in seizure outcome 

according to etiology (p=0.818).

Intellectual outcome

As shown in Table 3, before the onset of epilepsy, 22 patients 

(45.8%) already had mental retardation caused by brain insults and 

all the patients had mental retardation before surgery. 20 patients 

(41.6%) were available to compare both pre- and post-operative 



So Young Park, et al. Epilepsy Surgery in Pediatric Intractable Epilepsy with Destructive Encephalopathy 51

www.kes.or.kr

Table 3. Neuropsychological test

        Preoperative Postoperative p-value
*Wechsler test (n=8) 

  Seizure free (n=4)

    FSIQ 46.5 (38.0-54.3) 35.0 (29.0-46.3) 0.068

    VIQ 51.5 (49.5-59.5) 44.5 (35.8-63.0) 0.273

    PIQ 47.5 (35.8-54.0) 35.0 (31.3-39.5) 0.068

  Seizure not free (n=4)

    FSIQ 37.0 (30.0-74.8) 34.5 (23.0-42.3) 0.285

    VIQ 46.5 (39.0-76.5) 41.5 (29.0-51.0) 0.285

    PIQ 36.0 (32.5-77.8) 36.0 (29.8-49.0) 0.285

Social Maturation Scale (n=12) 

  Seizure free (n=6) 

    SA 2.9 (2.3-3.4) 3.9 (3.0-5.8) 0.028†

    SQ 50.8 (29.0-73.0) 50.3 (27.3-79.6) 0.463

  Seizure not free (n=6) 

    SA 5.33 (0.8-11.0) 4.4 (1.4-7.1) 0.345

    SQ 49.3 (28.8-75.1) 34.0 (25.9-50.0) 0.116

Statistical significance was evaluated by Wilcoxon signed rank test. 
FSIQ, Full Scale IQ; VIQ, Verbal IQ; PIQ, Performance IQ; SA, social age; SQ, social quotient.
*Wechsler test=KISC-III, K-WPPSI, K-WAIS. †Median (range, 25p-75p). 

cognitive functionality. 8 patients were assessed by Wechsler test, 

4 patients from Engel class I had 46.5 full-scale IQ (FSIQ) and 4 

patients from Engel class II-IV had 37.0 FSIQ. Among 12 patients 

assessed by SMS, 6 patients from Engel class I had postoperative 

50.3 Social quotient (SQ), and 6 patients from Engel class II-IV had 

34.0. Regarding changes between pre- and post-operative cognitive 

function, the improvement of Social age (SA) in Engel class I patients 

(N=6) was statistically significant(p=0.028), but other parameters 

such as FSIQ and SQ in each group were not significantly changed.

Telephone interview showed that 27 parents out of 31 (87.1%) 

represented overall satisfaction to surgery. All parents of the seizure 

free group were satisfied with the surgery, and among the remaining 

18 parents of seizure present children, 14 (77.8%) were satisfied 

with the surgery due to improvement in alertness, hyperactivity, 

concentration, facial expression and responsiveness. And in view of 

surgical procedures, the satisfaction rate was 83.3% in resective 

surgery and 92.3% in palliative surgery. 

Discussion

Engel class I’s (15 patients, 31.2%) outcome of the current study 

was a somewhat lower percentage compared to recently reported 

other surgical series,12-15 but to date, there hasn’t been any one study 

to analyze epilepsy surgery outcomes focusing on destructive brain 

lesions. Most of the lesions were bilateral or multifocal MRI abnor-

malities (46 patients, 95.8%) and a high rate of patients had pallia-

tive surgeries (21 patients, 43.8%). However, 42 patients (87.5%) 

achieved a substantial reduction in seizure frequency and intensity 

presented as Engel I to IVa. Also, among 35 patients who had EE, 28 

patients (80.0%) had achieved resolution of interictal electro-

encephalogram (EEG) abnormalities such as hypsarrthymia, general-

ized slow spike and waves (GSSW), and generlaized paroxysmal 

fast activities (GPFA), which was one of the causes for the mental 

deterioration of childhood onset EE. Based on these observations, it 

could infer that even patients who could not achieve an Engel class I 

outcome could lower their epileptic burden by either lowered seizure 

frequency and intensity or improvement of interictal EEG abnor-

malities.16-18

Epilepsy surgery is not indicated for patients with severe diffuse 

bilateral cortical damage caused by HIE, but there is an increasing 

interest and number of children who benefit from epilepsy surgery 

from post HIE damage such as porencephaliccysts and watershed 

lesions.19

The extent of the brain lesions were different in each patient from 

focal lesions, multifocal lesions limited in one hemisphere, or bilateral 

lesions such as periventricular leukomalacia (PVL). Functional 



52 Journal of Epilepsy Research Vol. 3, No. 2, 2013

Copyright ⓒ 2013 Korean Epilepsy Society

Table 4. Postoperative survey

Much improved/Very 
satisfied

Improved/Satisfied
No change/With 

reservation
Worse/Unsatisfied Much worse/Regret

Resective surgery (n=18) 

 Cognition/Behaviors 10 2 4 2 0

 Motor skills 2 1 5 7 3

 Satisfaction to surgery 9 0 6 1 2

Palliative surgery (n=13) 

 Cognition/Behaviors 4 4 4 0 1

 Motor skills 0 3 10 0 0

 Satisfaction to surgery 5 6 1 0 1

hemispherectomy or mutilobar resections were often conducted to 

multifocal lesions in one hemisphere, palliative procedures for 

bilateral lesions such as PVL, although curative surgeries were com-

monly conducted for other structural focal epilepsy. According to the 

extended location of the lesion, the most appropriate surgical pro-

cedure was carefully chosen for each patient.

Destructive brain lesions in pediatrics can be presented by in-

tractable epilepsy. 35 of the patients presented with LGS or infantile 

spasms, the well known childhood onset epileptic encephalopathy. 

All had mental retardation as presented by a low IQ score (lower 

than 70) or DQ (developmental quotient) score (lower than 100) 

before surgery. This is, as mentiond by Freitag and Tuxhorn,7 the high 

rate of early onset of epilepsy (=onset within the first and second 

year of life, 32 patients, 66.7%) and longer duration of the epilepsy 

(mean 5.1 years) could be the reason for mental retardation in the 

current study. However, less than half (22 patients, 45.8%) had 

become mentally retarded due to the destructive lesion itself, and all 

of them had multifocal and bilateral diffused brain lesions. In other 

words, 26 patients had additionally become retarded after the onset 

of severe epilepsy. Therefore, if presented as intractable epilepsy 

caused by destructive brain lesions, more consideration could be 

needed for patients who additionally had epileptic burdens caused 

after the brain insult. In conclusion, it is important to have the proper 

treatment including epilepsy surgery available to them. 

In the current study, quantitative changes in cognition or devel-

opment after the surgery assessed by formal neurophsychological 

tests (IQ or SQ) showed no significant differences in even Engel class I 

outcome patients like other studies.18,20,21 However, as several 

studies supported, the current study showed improvements in social 

functioning and behavioral outcomes by their parents’ reports.14,15 In 

addition, as we could affirm with the phone surgery as shown in 

Table 4, 87.5% of parents reported satisfaction with the outcome of 

their children’s epilepsy surgery in regards to cognition, social 

function and behavior by our structured telephone survey. Even the 

77.8% of parents whose children were not seizure free were also 

satisfied with the epilepsy surgery, influenced by their children’s 

improvement in alertness, hyperactivity, concentration, facial ex-

pression, decreased demand for special care needs and decrease in 

falling injuries. 

Limitations of the current study were a small sample size and an 

inability to telephone survey for all patients. Another limitation was 

that we had not used the measurements such as the Quality of Life of 

Children with Epilepsy (QOLCE)13 and the Health-Related Quality 

of Life in Children with Epilepsy (HRQOLC)14 which could be suitable 

for evaluating epilepsy-related domains of quality of life, but the 

current study used our form of survery based on the experience of 

our institute for telephone survey. 

Acknowledgement

The authors have no financial conflicts of interest. We have read 

the Journal’s position on issues involved in ethical publication and af-

firm that this report is consistent with those guidelines.

References

1. Bailet LL, Turk WR. The impact of childhood epilepsy on neurocognitive 
and behavioral performance: a prospective longitudinal study. Epilepsia 
2000;41:426-1.

2. Tromp SC, Weber JW, Aldenkamp AP, Arends J, vander Linden I, 
Diepman L. Relative influence of epileptic seizures and of epilepsy 
syndrome on cognitive function. J Child Neurol 2003;18:407-2.

3. Smith ML, Elliott IM, Lach L. Cognitive skills in children with intract-
able epilepsy: comparison of surgical and nonsurgical candidates. 
Epilepsia 2002;43:631-7.



So Young Park, et al. Epilepsy Surgery in Pediatric Intractable Epilepsy with Destructive Encephalopathy 53

www.kes.or.kr

4. Oguni H, Mukahira K, Tanaka T, et al. Surgical indication for refractory 
childhood epilepsy. Epilepsia 2000;41 Suppl 9:21-5.

5. Snead OC 3rd. Surgical treatment of medically refractory epilepsy in 
childhood. Brain Dev 2001;23:199-207.

6. Kubova H, Lukasiuk K, Pitkanen A. New insight on the mechanisms 
of epileptogenesis in the developing brain. Adv Tech Stand Neurosurg 
2012;39:3-44.

7. Loscher W, Brandt C. Prevention or modification of epileptogenesis af-
ter brain insults: experimental approaches and translational research. 
Pharmacol Rev 2010;62:668-700.

8. Van Schooneveld MM, Braun KP. Cognitive outcome after epilepsy 
surgery in children. Brain Dev 2013;35:721-9.

9. Freitag H, Tuxhorn I. Cognitive function in preschool children after 
epilepsy surgery: rationale for early intervention. Epilepsia 2005;46: 
561-7.

10. Spencer S, Huh L. Outcomes of epilepsy surgery in adults and children. 
Lancet Neurol 2008;7:525-37.

11. Mukahira K, Oguni H, Awaya Y, et al. Study on surgical treatment of 
intractable childhood epilepsy. Brain Dev 1998;20:154-64.

12. Sabaz M, Lawson JA, Cairns DR, et al. The impact of epilepsy surgery 
on quality of life in children. Neurology 2006;66:557-61.

13. Smith ML, Elliott IM, Lach L. Cognitive, psychosocial, and family func-
tion one year after pediatric epilepsy surgery. Epilepsia 2004;45:650-60.

14. van Empelen R, Jennekens-Schinkel A, van Rijen PC, Helders PJ, van 
Nieuwenhuizen O. Health-related quality of life and self-perceived 
competence of children assessed before and up to two years after 
epilepsy surgery. Epilepsia 2005;46:258-71.

15. Lee YJ, Lee JS, Kang HC, et al. Outcomes of epilepsy surgery in child-
hood-onset epileptic encephalopathy. Brain Dev 2013;doi:10.1016/ 
j.braindev.2013.06.010.

16. Gilliam F, Wyllie E, Kashden J, et al. Epilepsy surgery outcome: com-
prehensive assessment in children. Neurology 1997;48:1368-74.

17. Cross JH. Epilepsy surgery in childhood. Epilepsia 2002;43 Suppl 
3:65-70.

18. Bjornaes H, Stabell KE, Heminghyt E, Roste GK, Bakke SJ. Resective 
surgery for intractable focal epilepsy in patients with low IQ: pre-
dictors for seizure control and outcome with respect to seizures and 
neuropsychological and psychosocial functioning. Epilepsia 2004;45: 
131-9.

19. Holthausen H, Pieper T, Kudernatsch M. Towards early diagnosis and 
treatment to save children from catastrophic epilepsy-Focus on epi-
lepsy surgery. Brain Dev 2013;35:730-41.

20. Paolicchi JM, Jayakar P, Dean P, et al. Predictors of outcome in pedia-
tric epilepsy surgery. Neurology 2000;54:642-7.

21. Cossu M, Lo Russo G, Francione S, et al. Epilepsy surgery in children: 
results and predictors of outcome on seizures. Epilepsia 2008;49:65-72.



<<
  /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


