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Abstract: Osteosarcoma is the most frequent primary malignant bone tumor. Distinct histological features are distin-
guishable based on the morphology of the tumor. Differences in nuclei size and shape are often observed in os-
teosarcoma reflecting its broad histopathological heterogeneity. This study explores the relevance of two nuclear
parameters in osteosarcoma: large area and round shape. Computerized nuclear morphometry was performed in 56
conventional osteosarcoma preoperative biopsies. The mean patient follow-up time was 35.1 months. Based on the
nuclear area, no significant difference (P = 0.09) in overall survival between patients with large (= 42.5 ym?2) and
small (< 42.5 pm2) tumor nuclei was found. However, when cases with large and round nuclei were analyzed jointly (>
42.5 ym2 and coefficient of nuclear roundness > 0.7), these two parameters together were likely to be a predictive
factor (P = 0.05). Osteosarcoma patients with large and round tumor nuclei had a better outcome than patients with
small and polymorphic (ovoid or spindle-shaped) nuclei. In this study, nuclear morphometry proved to be a useful tool
to shed light on the biology of osteosarcoma showing that some morphometric parameters can be easily applied to

help identifying patients with a good prognosis.
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Introduction

Osteosarcoma is the most frequent primary ma-
lignant bone tumor that primarily affects chil-
dren and adolescents with an incidence of 4-5
per million [1]. Several histological subtypes are
distinguishable based on the morphology of the
tumor. The most common subtype is the con-
ventional osteosarcoma, which accounts for
75% of the cases [2]. During daily routine, a
broad histopathological feature is observed.
Some of them are well known prognostic factor
[3] (e.g., chemotherapy response, tumor size)
and others are still unraveled. The presence of
large tumor nuclei is described in osteosar-
coma, especially in the anaplastic subtype [4].
However its biological relevance is still unclear.
There has been report that cyto- or histomor-
phometric analysis may give reliable histopa-
thological information regarding tumor behav-

iour [5,6]. In 1982 Diamond et al. first used a
measurement of the cell nucleus for estimation
of prognosis in prostate cancer [7]. Later on,
several other studies were carried out to estab-
lish the role of nuclear morphometry as a prog-
nostic factor [6,8,9]. It has been shown that
nuclear morphometry is valid and accurate in
predicting relapse in early-stage renal cell carci-
noma [10] and prognosis in rhabdomyosarcoma
[6]. Taking advantage of the computerized nu-
clear morphometry previously described [6,11],
the aim of this study was to clarify the relevance
of two nuclear parameters: large area and
round shape. In osteosarcoma, large and round
tumor nuclei are likely to predict patient longer
survival.

Materials and methods

56 preoperative biopsies were obtained from
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Figure 1. Computerized nuclear morphometry. A. Osteosarcoma with large tumor nuclei before image processing.
H&E, high power. B. Example of the output after image processing. The color threshold module was used to remove
the background which allowed a precise selection of the nuclei. Nuclear measurements were automatically per-

formed regarding area and roundness.

56 patients with high grade osteosarcoma of
long bones enrolled in the Brazilian osteosar-
coma treatment group study 2000 [12], from
january 2000 to may 2004, and treated in the
Instituto de Oncologia Pediatrica, GRAACC/
UNIFESP (Grupo de Apoio ao Adolescente e a
Crianca com Cancer/Universidade Federal de
Sao Paulo). Patient data were obtained by re-
viewing pathological reports or clinical charts.
All the cases were obtained from the Depart-
ment of Pathology of the Universidade Federal
de S&o Paulo and handled according to the ethi-
cal guidelines of that institution.

All the biopsies were fixed in formalin, decalci-
fied and embedded in paraffin according to the
standard procedures. 4 pupm-thick sections
stained with Hematoxylin and Eosin (H&E) were
used on the nuclear morphometric analysis.

Assessment of patients- and tumor-related vari-
ables

The following variables were evaluated: pres-
ence or absence of metastases at diagnosis,
tumor size (< 12 cm or = 12 cm), histological
subtype, local recurrence, histological response
to preoperative chemotherapy (good or poor
responders) and overall survival. The subtype
was classified following the criteria of the World
Health Organization (WHO) classification for
conventional osteosarcoma [1]. Good responder
was defined as 90% tumor necrosis or more in
the surgical specimen after preoperative che-
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motherapy, and poor responder as less than
90% necrosis [13]. Overall survival was defined
as the time interval between the date of enroll-
ment onto the study and death from any cause,
including secondary malignancies, or the most
recent follow-up contact.

Nuclear morphometry

Nuclear morphometry was performed semiauto-
matically on H&E-stained sections using a com-
puter connected to an Olympus BX 40 micro-
scope with a x40 magnification lens as previ-
ously described [6,11]. The nuclei were manu-
ally selected and automatically measured by
Image) software (NIH Image, Bethesda, MD).
The color threshold module was used to remove
parts of the image that not fall within the nu-
clear color range (Figure 1). For the nuclear
morphometric evaluation the following parame-
ters were measured: 1). Area of cell nucleus
(um?2); 2). Coefficient of nuclear roundness
(CNR) - it defines the degree of similarity of nu-
clear shape to the circle: if the shape of the nu-
cleus is more round, the coefficient is closer to
1.

To reduce bias, the selection of the tumor nuclei
was carried out without knowledge of the clini-
cal or pathological report. For every sample at
least 100 nuclei were evaluated and the mean
of all measured nuclei was used (Table 1). As
the histological response to chemotherapy is a
good prognostic factor in osteosarcoma patients
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Table 1. Distribution of clinicopathological parameters and cross-tabulations with nuclear area and coef-

ficient of nuclear roundness (CNR)

Nuclear Area

Nuclear Area and CNR

Variable No.of Small Large P-value Smalland Large and P-value
cases nuclei nuclei ovoid/spindle-  round
shaped nuclei  nuclei
Roundness coefficient
round nuclei 23 13 10 .00 - - -
non- round nuclei 33 29 4 - -
Necrosis grade
Poor responders 40 34 6 .00 36 4 .01
Good responders 16 8 8 10 6
Tumor size
<12cm 25 17 8 27 19 6 .28
>12cm 31 25 6 27 4
Local recurrence
Yes 33 22 11 .08 26 7 43
No 23 20 3 20 3
Metastasis at diagnosis
Yes 26 22 4 A2 24 2 .06
No 30 20 10 22 8
Death
Yes 26 17 9 A2 27 3 .09
No 30 25 5 19 7

[1], the mean of the nuclear area of the good
responder cases was used as a cut-off to define
the following types of cell nuclei: small nuclei
and large nuclei. Nucleus was considered round
when the roundness coefficient was above
0.70.

Statistical analysis

For all statistical tests, SPSS 16.0 software was
used. Survival curves were plotted using the
Kaplan-Meier procedure and multivariable
analysis was performed by using the Multivari-
ate Cox Regression method. Correlations were
studied by contingency tables and Pearson's chi
-square (x2) test or one-way ANOVA. P-values
<0.05 were considered statistically significant.

Results

Clinical features

The ages of the patients ranged from 8 to 26
years (mean age, 20 years) and 50% of them
(28 of 56) were in the second decade of life. 38

patients were male and 18 were female. In 52
cases the lesion was located in long bones of
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the lower extremity (34 femurs, 17 tibias and 1
fibula). Additionally, twenty-four patients (42%)
had lung metastasis at the time of diagnosis.
The mean follow-up time was 35.1 months
(range, 9 to 74 months).

Pathologic features

Pathological data for each of the 56 patients
are summarized in Table 2. 62.5% of the cases
were subclassified as osteoblastic, 23.2% as
chondroblastic, 5.4% as fibroblastic and 8.9%
as other rare variants. The proportion of good
responders to preoperative chemotherapy was
46% and of poor responders was 54%.

Nuclear morphometry

The mean values of the nuclear morphometry
are summarized in Table 1. No significant differ-
ence in the mean value of nuclear area between
the osteosarcoma subtypes was observed (P =
0.10) (Table 2). Based on the mean of the nu-
clear area of the good responder cases, a cut-
off was used to define cases with large (= 42.5
um2) and small (< 42.5 ym?2) nuclei. 42 os-
teosarcomas (75%) were classified as cases

Int J Clin Exp Pathol 2011;4(2):169-174
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Table 2. Mean values of nuclear morphometry in the histological subtypes of osteosarcoma

Area (Um?2) Coefficient of nuclear roundness
Osteoblastic (n = 35) 35.17+£10.59 0.67+0.03
Chondroblastic (n = 13) 31.47+7.86 0.67+0.03
Fibroblastic (n = 3) 34.91+12.44 0.65+0.02
Others (n =5) 44.77+6.85 0.7240.05

Figure 2. Osteosarcoma can display a variety of histopathological features. A. Osteosarcoma with large and round
tumor nuclei. H&E, high power. B. Osteosarcoma with small tumor cell nuclei. H&E, high power.

with small nuclei and 14 (25%) as cases with
large nuclei (Figure 2). The results are shown in
Table 2.

As nuclear polymorphism is described in o0s-
teosarcoma, in all the studied samples, round,
ovoid and spindle-shaped nuclei were observed.
The coefficient of nuclear roundness was used
to define tumors with round (= 0.70) or non-
round shape (< 0.70). 10 tumors (18%) were
classified as cases with large and round nuclei
(mean area value > 42.5 ym2 and CRN > 0.7)
and 46 (82%) as cases with small and polymor-
phic (ovoid or spindle-shaped) nuclei (median
area value < 42.5 ym2 and CRN < 0.7). The re-
sults are shown in Table 2.

Among the 56 patients analyzed, 30 were alive
at the time of the analysis (53.6%) and 26 had
died (46.4%). No significant difference in overall
survival between patients with large and small
tumor nuclei was seen (P = 0.09) (Figure 3).
However, when cases with large and round nu-
clei were analyzed jointly, these two parameters
together were likely to be a predictive factor (P
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= 0.05) (Figure 4). Osteosarcoma patients with
large and round tumor nuclei had a better out-

Log rank test: P = 0.09
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Figure 3. Kaplan-Meier overall survival curves in all
analysed osteosarcoma patients according to nu-
clear area of tumour cells (large nuclei: = 42.5 pmz;
small nuclei: < 42.5 ym2). No differences in outcome
between the patients was observed.
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Figure 4. Kaplan-Meier overall survival curves in all
analysed osteosarcoma patients according to nuclear
area and coefficient of nuclear roundness (CRN) of
tumour cells (large and round nuclei: > 42.5 ym2 +
CRN = 0.7; small and ovoid/spindle-shaped nuclei: <
42.5 ym2 + CRN < 0.7). Patients with large and round
nuclei had better prognosis.

come than patients with small and polymorphic
(ovoid or spindle-shaped) nuclei (Figure 4). Mul-
tivariate Cox regression analysis showed that
large and round tumor nuclei was not an inde-
pendent predictive factor for the overall survival
of these patients.

Discussion

Computerized nuclear morphometry has been
shown as a good and cheap tool to predict pa-
tient outcome in several tumors [6,8]. During
daily practice, differences in nuclei size and
shape are often observed in osteosarcoma re-
flecting its broad histopathological heterogene-
ity. Large cells, up to 100 uym in diameter, are
described in the anaplastic subtype [14]. How-
ever the relevance of larger nuclei in osteosar-
coma is still unclear. On the other hand, small
cell osteosarcoma has a slightly worse progno-
sis [15]. It has shown that cell size and shape
can predict the effect of chemotherapy in os-
teosarcoma [16].

In this study, large nuclei were not associated to
the chondroblastic subtype indicating that this
feature was present in others variants. Large
nuclei, defined only by the nuclear area, can
have a round-, ovoid- or spindle-shape. The co-
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efficient of nuclear roundness was used to iden-
tify cases with large and round nuclei. The pres-
ence of large and round tumor nuclei in os-
teosarcoma is likely to be associated with
longer survival. Interestingly, only large nuclei
could not predict good outcome. In this series,
patients with large and round nuclei responded
better to the preoperative chemotherapy and
had a longer survival which might indicate that
these tumors were more drug-sensitive. The
association between two nuclear parameters,
large area and round shape, might reflect a sub-
set of poorly differentiated osteosarcoma with
more anaplastic features: abundant eosino-
philic cytoplasm, minimal osteoid and cartilage
production, multiple nucleolated nuclei with
prominent nucleoli. In preoperative biopsy, a list
of differential diagnosis might be considered in
the cases with large and round cell/nuclei with
minimal osteiod formation. This list has to in-
clude malignant lymphoma, malignant mela-
noma (metastatic), metastatic carcinoma and
malignant fibrous histiocytoma. The immunore-
activity for osteocalcin might be useful in diag-
nosing osteosarcomas [14].

In rhabdomyosarcoma, a tumor also derived
from mesenquimal tissue, nuclear morphometry
has shown that the clinical outcome is better if
the nuclei seen in biopsies are more spindle-
shaped and, in the embryonal subtype, patients
with small nuclei had a better outcome then
patients with large nuclei [6]. It suggests that
the relationship between nuclear size and prog-
nosis seems to be tumor specific.

Taken all the findings together, nuclear mor-
phometry proved to be a useful tool to shed
light on the biology of osteosarcoma showing
that some morphometric parameters can be
easily applied to help identifying patients with a
good prognosis.

Acknowledgments

The authors thank the pathology department of
the Federal University of Sao Paulo for the sup-
port and useful discussions. This study was par-
tially supported by CAPES (Brazilian Higher Edu-
cation Staff Training Agency).

Please address correspondence to: Maria Teresa S.
Alves, MD, PhD, Department of Pathology, Universi-
dade Federal de Sao Paulo Rua Botucatu 740, Postal
Code: 04023-900, Sao Paulo, Brazil, Tel: +55 11

Int J Clin Exp Pathol 2011;4(2):169-174



55727501, Fax:

Nuclei and clinical outcome in osteosarcoma

+55 11 55719295, E-mail:

mtsalves@unifesp.br

References

(1]

(2]

(3]

(4]

(6]

(7]

(8]

(9]

174

World Health Organization Classification of
Tumours. Pathology and Genetics of Tumours
of Soft Tissue and Bone. Lyon: IARC Press;
2002.

Unni KK. Osteosarcoma of bone. J Orthop Sci
1998;3:287-94.

Bramer JA, van Linge JH, Grimer RJ, Scholten
RJ. Prognostic factors in localized extremity
osteosarcoma: a systematic review. Eur J Surg
Oncol 2009;35:1030-6.

Dahlin DC, Unni KK. Bone tumors. General as-
pects and data on 8,542 cases. 4 ed. Spring-
field, lllinois: C.C. Thomas Publ.; 1986.

Ishida T, Kikuchi F, Machinami R. Histological
grading and morphometric analysis of cartilagi-
nous tumours. Virchows Arch A Pathol Anat
Histopathol 1991;418:149-55.

Kazanowska B, Jelen M, Reich A, Tarnawski W,
Chybicka A. The role of nuclear morphometry in
prediction of prognosis for rhabdomyosarcoma
in children. Histopathology 2004;45:352-9.
Diamond DA, Berry SJ, Jewett HJ, Eggleston JC,
Coffey DS. A new method to assess metastatic
potential of human prostate cancer: relative
nuclear roundness. J Urol 1982;128:729-34.
Veltri RW, Miller MC, Isharwal S, Marlow C,
Makarov DV, Partin AW. Prediction of prostate-
specific antigen recurrence in men with long-
term follow-up postprostatectomy using quanti-
tative nuclear morphometry. Cancer Epidemiol
Biomarkers Prev 2008;17:102-10.

Bol MG, Baak JP, Rep S, et al. Prognostic value
of proliferative activity and nuclear morphome-
try for progression in TaT1 urothelial cell carci-
nomas of the wurinary bladder. Urology
2002;60:1124-30.

[10]

(11]

(12]

(13]

(14]

[15]

(16]

Carducci MA, Piantadosi S, Pound CR, Marx WL,
Kruse AJ, Bos SD, Kisman O, Voorhorst FJ. Nu-
clear morphometry adds significant prognostic
information to stage and grade for renal cell
carcinoma. Urology 1999;53:44-9.

De Andrea CE, Bleggi-Torres LF, Alves MTS.
Nuclear morphometric analysis: description of
the methodology and the role of image-editing
softwares. J Bras Patol Med Lab 2008;44:51-7.
Benites EC, Paiva MG, Cappellano AM. Clinical,
serum cardiac troponin T and echocardio-
graphic evaluation for prediction of late doxoru-
bicin cardiotoxicity. J Clin Oncol [abstract]
2006;24(18S):9536.

Hauben EI, Weeden S, Pringle J, Van Marck EA,
Hogendoorn PC. Does the histological subtype
of high-grade central osteosarcoma influence
the response to treatment with chemotherapy
and does it affect overall survival? A study on
570 patients of two consecutive trials of the
European Osteosarcoma Intergroup. Eur J Can-
cer 2002;38:1218-25.

Yamamoto T, Marui T, Mizuno K, Kizaki T, Mi-
nami R, Hanioka K, Hayashi Y. Anaplastic os-
teosarcoma with abundant eosinophilic cyto-
plasm and minimal osteoid production. Pathol
Int 2000;50:553-7.

Ayala AG, Ro JY, Raymond AK, Jaffe N, Chawla
S, Carrasco H, Link M, Jimenez J, Edeiken J,
Wallace S. Small cell osteosarcoma. A clinico-
pathologic study of 27 cases. Cancer
1989;64:2162-73.

Apel R, Delling G, Krumme H, Winkler K, Salzer-
Kuntschik M. Nuclear polymorphism in o0s-
teosarcomas as a prognostic factor for the ef-
fect of chemotherapy. A quantitative study.
Virchows Arch A Pathol Anat Histopathol
1985;405:215-23.

Int J Clin Exp Pathol 2011;4(2):169-174




<<
  /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 /CMYK
  /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


