
130International Journal of Scientifi c Study | September 2015 | Vol 3 | Issue 6

Histopathological Spectrum of Central Nervous 
System Tumors: A Single Centre Study of 100 Cases
Sarita Nibhoria1, Kanwardeep Kaur Tiwana1, Richa Phutela2, Akanksha Bajaj2, Sahil Chhabra2, 
Saloni Bansal2

1Associate Professor, Department of Pathology, Guru Gobind Singh Medical College and Hospital, Faridkot, Punjab, India, 2Post-graduate 
Student, Department of Pathology, Guru Gobind Singh Medical College and Hospital, Faridkot, Punjab, India

(males:3.0/100,000; females:2.1/100,000).2 In 2008, the 
rates had risen to 3.8/100,000 in males and 3.1/100,000 
in females, although the incidence rates in developed 
countries (males:5.8/100,000; females:4.4/100,000) still 
remained higher than those in developing countries (males: 
3.2/100,000; females: 2.8/100,000).

In developing countries like India, due to lack of  complete 
registration of  newly diagnosed cases with local cancer 
registries, the exact tumor burden of  such disease 
goes unnoticed and is underestimated. Hospital-based 
prevalence data, therefore, forms the basis for estimating 
the disease load. With increased availability of  diagnostic 
facilities and better healthcare, the incidence of  CNS 
tumors seems to be on the rise in developing countries.3

All the CNS tumors were divided into seven categories: 
Tumors of  neuroepithelial tissue; tumors of  the cranial and 
paraspinal nerves; tumors of  the meninges; lymphomas 

INTRODUCTION

Though central nervous system (CNS) tumors are not 
as frequent as tumors of  many other sites,1 they showed 
a varied histopathologic spectrum. It has been revealed 
by International Agency for Research on Cancer that the 
worldwide incidence rate of  CNS tumors in 2002 was 
3.7/100,000 population among males and 2.6/100,000 
population among females. The incidence rates were 
higher in developed countries (males:5.8/100,000; 
females:4.1/100,000) than in developing countries 
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Abstract

Introduction: Central nervous system (CNS) tumors are not frequent tumors with primary malignant brain tumors accounting 
for 2% of all cancers in the U.S adults. The incidence rates are lower in developing countries like compared to the developed 
countries while increased rates have been observed in both.

Purpose: The aim of the present study is to study the histopathological spectrum of CNS tumors irrespective of age in single 
tertiary care center.

Material and Methods: The present 5 years study from a single tertiary care center, patient clinically diagnosed with CNS 
tumors and registered between 2009 and 2014 in pathology department were included and classifi ed according to WHO 2007 
classifi cation along with grading of the tumor.

Results: A wide range of histopathological spectrum of CNS tumors was observed and was classifi ed according to the recent 
WHO classifi cation system. The primary CNS tumors were graded from Grade 1 to Grade 1V. Overall tumors of neuroepithelial 
tissue (51.7%) was the most common entity followed by the tumors of meninges (34.8%), metastatic tumors (5.6%), tumors of 
peripheral nerves (4.5%), tumors of the sellar region (2.3%), and lymphomas and hematopoietic neoplasm (1.1%).

Conclusion: Rising global trends in the incidence of CNS tumors, irrespective of age have been observed. The present study 
highlights the histological diversity in CNS tumors in both, adult as well as pediatric age groups.
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and hematopoietic neoplasms; germ cell tumors; tumors 
of  the sellar region; and metastatic tumors. The WHO 
classifi cation offers a crude histological grading system, 
in which each CNS tumor is classifi ed as Grades I-1V 
according to its degree of  malignancy. This system can 
provide an estimate for the prognosis of  a patient. In this 
study, age, sex and the histological tumor type and grade 
were systematically recorded.

The spectra of  the malignant tumors were different in the 
pediatric and adult groups. For the adults, astrocytic tumors, 
tumors of  meninges, and metastatic tumors occupied the 
top three places while astrocytic tumors took the lead in 
pediatric cases.

MATERIALS AND METHODS

The present 5 years study from a single tertiary care center, 
the patient diagnosed with CNS tumors and registered 
between 2009 and 2014 in the pathology department 
were consecutively screened. The H and E stained 
histopathological slides of  biopsy received were evaluated. 
The cases were diagnosed and characterized where 
necessary using immunohistochemistry and categorized 
according to the WHO 2007 classifi cation. The inclusion 
criteria were cases of  CNS tumors of  all age groups. The 
tumors of  peripheral nervous system and non-neoplastic 
conditions of  the CNS were excluded. With these criteria, 
a total of  100 cases of  CNS tumors were studied, and their 
histological typing and grading was done.

RESULTS

The present study was conducted during 2009-2014 in 
which 100 cases of  clinically diagnosed CNS tumors 
received in the department of  pathology were studied. 
Out of  the 100 clinically diagnosed CNS tumors, neoplasm 
was seen in 89% of  the cases and 07% showed reactive 
gliosis while biopsy was inadequate or inconclusive in 04%. 
Among the CNS tumors, the majority (95.5%) presented 
as space occupying lesion in the brain and only 4.5% were 
intra-spinal tumors. The CNS tumors showed a slight male 
predominance (Male: Female = 1.2:1) and a broad range 
was found, i.e. 0-70 years with the mean age of  40. The 
pediatric tumors contributed 12.3% of  all CNS tumors 
(Table 1).

A wide range of  histopathological spectrum of  CNS 
tumors was observed and was classifi ed according to the 
recent WHO classifi cation system. The primary CNS 
tumors were graded from I to IV. Overall tumors of  
neuroepithelial tissue (51.7%) was the most common entity 
followed by the tumors of  meninges (34.8%), metastatic 

tumors (5.6%), tumors of  peripheral nerves (4.5%), tumors 
of  the seller region (2.3%), and hemolymphoid neoplasm 
(1.1%)(Figure 1) respectively (Table 2).

The tumors of  neuroepithelial tissue comprised mainly of  
astrocytic tumors (39.32%) followed by oligodendroglial 
tumors (4.50%), (Figure 2) mixed gliomas (2.25%), 
ependymal tumors (2.25%), choroid plexus tumors (2.25%), 
and embryonal tumors (1.12%). Male predominance was 
seen in the ratio of  1.8:1.0 and the mean age was found 
to be 36.4 years. Among the astrocytic tumors, anaplastic 

Table 1: Depicting the age, sex, histological 
subtypes and WHO grading of meningiomas
Age Sex Histologic subtypes WHO grade
45 Female Transitional I
55 Male Transitional I
31 Female Fibroblastic I
50 Female Meningotheliomatous I
50 Female Transitional I
48 Male Meningotheliomatous I
50 Female Transitional I
35 Female Transitional I
49 Female Transitional I
35 Female Meningotheliomatous I
70 Male Fibroblastic I
21 Female Transitional I
45 Female Meningotheliomatous I
42 Female Meningotheliomatous I
55 Female Fibroblastic I
60 Female Transitional I
19 Female Fibroblastic I
71 Male Meningotheliomatous I
65 Female Meningotheliomatous I
24 Female Atypical meningioma II
28 Male Atypical meningioma II
32 Female Atypical meningioma II
58 Male Meningotheliomatous I
30 Male Meningotheliomatous I
62 Female Meningotheliomatous I
49 Female Transitional I
50 Male Meningotheliomatous I

Figure 1: Plasmacytoma (H&E X400)
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Meningiomas (Figure 3) dominated the tumors of  
meninges contributing 30.3% of  the total 34.8% followed 
by mesenchymal, not meningeal tumors (3.4%) and 
occasional tumors of  uncertain histogenesis (1.1%).

The mean age in meningiomas was found to be 45.5 years, 
and family preponderance was seen in the ratio of  1:1.2.

Atypical meningiomas constituted 3.34% of  the total 
meningiomas and occurred in the younger age group with a 
mean age of  28 years. A wide range of  histologic subtypes 
was observed in meningiomas, and WHO grading system 
was applied to them (Table 3).

This was followed by metastatic tumors (Figure 4) that 
constituted 5.6% of  the total tumors with a mean age of  
61 years and slight male preponderance (3:2).

The pediatric tumors were peculiar by their histologic 
diversity with astrocytic tumors (25% of  pediatric tumors) 
taking a lead. The median age in pediatric tumors was 
found to be 9.4 years with equal male to female ratio (1:1). 
(Table 4)

DISCUSSION

The incidence of  CNS tumors is quite low in adults 
while they form the second most common childhood 
tumors after leukemia.4 Adult CNS tumors differ 

Table 2: Percentage breakup of CNS tumors with 
histologic subtypes and WHO grading
Tumor types WHO 

grading
Percentage

Tumor of neuroepithelial tissue 39.3
Astrocytic tumors

Diffuse astrocytoma Grade II
Anaplastic astrocytoma Grade III
Glioblastoma multiforme Grade IV

Oligodendroglial tumors 4.5
Oligodendroglioma Grade II
Anaplastic oligodendroglioma Grade III

Mixed gliomas 2.3
Oligoastrocytoma Grade II
Anaplastic oligoastrocytoma Grade III

Ependymal tumors 2.3
Ependymoma Grade II

Choroid plexus tumors 2.3
Choroid plexus papilloma Grade I
Choroid plexus carcinoma Grade IV

Embryonal tumors 1.1
Medulloblastoma Grade IV

Tumors of peripheral nerves 4.5
Neurofi broma Grade I

Tumors of meninges
Meningiomas 34.8
Meningiomas Grade I
Atypical meningiomas Grade II

Mesenchymal, non-meningothelial tumors 3.4
Lipoma Grade I
Haemangioma Grade I

Tumors of uncertain histogenesis 1.1
Hemangioblastoma Grade I

Lymphomas and haemopoietic neoplasm 1.1
Plasmacytoma Grade IV

Tumors of the sellar region 2.3
Craniopharyngioma Grade I

Metastatic tumors 5.6
CNS: Central nervous system, WHO: World Health Organization

Table 3: Percentage split of astrocytic tumors
Type of astrocytic 
tumor

WHO 
grade

Percentage

Diffuse astrocytoma Grade II 34.3
Anaplastic astrocytoma Grade III 45.7
Glioblastoma multiforme Grade IV 20
WHO: World Health Organization

Figure 2: Oligodendroglioma (H&E X100)

astrocytomas Grade III (45.7%) was the commonest type 
followed be diffuse astrocytoma Grade II (34.3%) and 
glioblastoma multiforme Grade IV (20.0%).

Figure 3: Meningioma (H&E X100)
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signifi cantly from childhood brain tumors in relation 
to their sites of  origin, clinical presentation, tendency 
to disseminate, histological features and their biological 
behavior. Whereas in adults the predominant CNS tumor 
types are metastases, glial neoplasms, and meningiomas, 
in children, besides gliomas, other major tumor types 
including primitive embryonal neoplasms are also 
common. In recent times, an enhanced understanding 
of  these biological differences between adult and 
childhood CNS tumors has led to investigations in 
distinct molecular and genetic pathways and therapeutic 
approaches for each tumor type.

It has been observed worldwide that the incidence of  CNS 
tumors is on a rise. Moreover due to the high mortality seen 
in CNS tumors, they form the most challenging group of  
tumors for neurooncologists.

In the present study comprising of  100 CNS tumors 
irrespective of  age, from a single center, have been 
categorized according to the recent WHO classifi cation.5 
In our study, the most common CNS tumors in the 

descending order are tumors of  neuroepithelial tissue 
(51.7%) followed by tumors of  meninges (34.8%) and 
metastatic tumors (5.6%). This was in concordance with 
the nationwide database in France which revealed the 
proportion of  tumors of  neuroepithelial tissue and the 

Figure 5: Anaplastic Astrocytoma exhibiting vascular 
proliferation. (H&E X400)

Figure 6: Glioblastoma Multiforme (H&E X400)

Figure 4: Metastatic carcinomatous deposits (H&E X100)

Table 4: Distribution of CNS tumors with histologic subtypes among children and teenagers 
(age 0-19 years)
Age Sex Histologic subtype WHO grade Percentage
18 years Female Cavernous hemagioma Grade 1 8.3
10 months Male Choroid plexus carcinoma Grade IV 8.3
8 years Male Medulloblastoma Grade IV 8.3
17 years Female Craniopharyngioma Grade I 8.3
5 years Male Choroid plexus papilloma Grade I 8.3
10 years Male PNST-neurofi broma Grade I 8.3
15 years Male Diffuse fi brillary astrocytoma Grade II 8.3
6 months Male Inadequate biopsy 8.3
14 years Female Anaplastic oligodendroglioma Grade III 8.3
19 years Female Meningioma-fi broblastic Grade I 8.3
11 years Female Glioblastoma multiforme Grade IV 8.3
5 years Female Anaplastic astrocytoma Grade III 8.3
CNS: Central nervous system, PNST: Peripheral nerve sheath tumors, WHO: World Health Organization
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meninges were 53.9% and 28.8%, respectively, from 2004 
to 2008.6 Another population-based report from Central 
Brain Tumor Registry of  the United States (CBTRUS) 
recorded rates of  33.7% and 35.5%, respectively, from 2004 
to 2007.7 The reason for this variation remains unknown 
and requires further investigation.8 For the tumors of  the 
meninges, increasing trends were observed around the 
world,9-15 and improvements in the diagnostic technologies 
are still considered to be the major causal factor. Worldwide 
studies have also demonstrated an apparently increased 
incidence of  metastatic tumors,16 supporting their third 
position in our study.

The tumor spectra varied from adults to children and 
teenagers as well as from males to females. In our study, 
astrocytic tumors (45.7%) were the major tumor entity 
with anaplastic astrocytoma (Figure 5) topping the list 
followed by diffuse astrocytoma (34.3%). This was contrary 
to CBTRUS data, in which glioblastoma (Figrue 6) and 
anaplastic astrocytoma were the most common malignant 
tumors in adults.

The CNS tumors in children and teenagers showed a great 
histologic diversity. The most common CNS tumor in our 
study was astrocytic tumors comprising 25% of  all tumors 
in this age group. This was in concordance with the study 
did by Chen et al. who found astrocytomas to be leading 
tumors (29.2%) in this age group in their 60 years review 
of  cases.8 While in a multi-institutional study did by Jain 
et al. fi nd a slight higher proportion of  astrocytoma (34.7%) 
as compared to our study.3

The incidence of  various CNS tumors in the current study 
falls well within the range seen in the international studies 
for every tumor category.

CONCLUSION

Rising global trends in the incidence of  CNS tumors, 
irrespective of  age have been observed. The present study 

highlights the histologic diversity in CNS tumors in both, 
adult as well as pediatric age groups.

 REFERENCES

1. He J, Gu D, Wu X, Reynolds K, Duan X, Yao C, et al. Major causes of death 
among men and women in China. N Engl J Med 2005;353:1124-34.

2. Ferlay J, Bray F, Pisani P, Parkin DM. GLOBOCAN 2002: Cancer Incidence, 
Mortality and Prevalence Worldwide, Version 2.0. IARC Cancerbase No. 5. 
Lyon: IARC; 2004.

3. Jain A, Sharma MC, Suri V, Kale SS, Mahapatra AK, Tatke M, et al. 
Spectrum of pediatric brain tumors in India: A multi-institutional study. 
Neurol India 2011;59:208-11.

4. Rosemberg S, Fujiwara D. Epidemiology of pediatric tumors of the nervous 
system according to the WHO 2000 classifi cation: A report of 1,195 cases 
from a single institution. Childs Nerv Syst 2005;21:940-4.

5. Louis DN, Ohgaki H, Wiestler OD, Cavenee WK, editors. World Health 
Organization Classifi cation of Tumors of the Central Nervous System. 
Lyon: IARC; 2007.

6. Rigau V, Zouaoui S, Mathieu-Daudé H, Darlix A, Maran A, Trétarre B, et al. 
French brain tumor database: 5-year histological results on 25 756 cases. 
Brain Pathol 2011;21:633-44.

7. CBTRUS Stastical Report: Primary Brain and Central Nervous System 
Tumors Diagnosed in the United States in 2004-2007. Available from: 
http://www.cbtrus.org/2011-NPCR-SEER/WEB-0407-Report-3-3-2011.
pdf.  [Last accessed on 2015 Jul 9].

8. Chen L, Zou X, Wang Y, Mao Y, Zhou L. Central nervous system tumors: 
A single center pathology review of 34,140 cases over 60 years. BMC Clin 
Pathol 2013;13:14.

9. Baldi I, Gruber A, Alioum A, Berteaud E, Lebailly P, Huchet A, et al. 
Descriptive epidemiology of CNS tumors in France: Results from the 
Gironde Registry for the period 2000-2007. Neuro Oncol 2011;13:1370-8.

10. Staneczek W, Jänisch W. Epidemiologic data on meningiomas in East 
Germany 1961-1986: Incidence, localization, age and sex distribution. Clin 
Neuropathol 1992;11:135-41.

11. Hoffman S, Propp JM, McCarthy BJ. Temporal trends in incidence of 
primary brain tumors in the United States, 1985-1999. Neuro Oncol 
2006;8:27-37.

12. Christensen HC, Kosteljanetz M, Johansen C. Incidences of gliomas and 
meningiomas in Denmark, 1943 to 1997. Neurosurgery 2003;52:1327-33.

13. Greig NH, Ries LG, Yancik R, Rapoport SI. Increasing annual incidence 
of primary malignant brain tumors in the elderly. J Natl Cancer Inst 
1990;82:1621-4.

14. Klaeboe L, Lonn S, Scheie D, Auvinen A, Christensen HC, Feychting M, 
et al. Incidence of intracranial meningiomas in Denmark, Finland, Norway 
and Sweden, 1968-1997. Int J Cancer 2005;117:996-1001.

15. Kaneko S, Nomura K, Yoshimura T, Yamaguchi N. Trend of brain tumor 
incidence by histological subtypes in Japan: Estimation from the Brain 
Tumor Registry of Japan, 1973-1993. J Neurooncol 2002;60:61-9.

16. Alexandru D, Bota DA, Linskey ME. Epidemiology of central nervous 
system metastases. Prog Neurol Surg 2012;25:13-29.

How to cite this article: Nibhoria S, Tiwana KK, Phutela R, Bajaj A, Chhabra S, Bansal S. Histopathological Spectrum of Central Nervous 
System Tumors: A Single Centre Study of 100 Cases. Int J Sci Stud 2015;3(6):130-134.

Source of Support: Nil, Confl ict of Interest: None declared.



<<
  /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


