
CASE REPORT

INTRODUCTION

Psammoma bodies are well-circumscribed round,
concentrically laminated calcospherites ranging
from 5 to 100 μm in diameter, and can be seen in

a range of conditions (1,2). They may indicate cer-
tain types of tumors including papillary carcinoma
of the thyroid (2,3), meningioma (4,5), duodenal
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Psammoma cisimleri çap› 5-100 mikrometre aras›nda de¤iflen yuvarlak, konsantrik tabakal› kalkosferitlerdir. Tiroidin papiller
karsinomu, menengiom ve overin papiller seröz tümörleri dahil olmak üzere belirli tümör tiplerini iflaret edebilirler; daha az bir
oranda gastrointestinal sistemdeki leiomyomlar ve anjiomlarda bulunabilirler. Mide kanserlerinde diffüz kalsifikasyon nadirdir ve
ya diffüz ya da psammomatöz formda görülürler. Diffüz tip kalsifikasyon, genellikle ilerlemifl müsinöz adenokarsinomlarda müsin
gölcükleri içinde görülür. Bunun tersine, psammomatöz kalsifikasyonlar müsin üretmeyen karsinomlarla iliflkilidir ve sadece kar-
sinomatöz glandlar›n lümeninde de¤il, ayr›ca stromada da saptan›r. Orta derecede diferansiye intestinal tip adenokarsinomu bu-
lunan 74 yafl›ndaki erkek ve 54 yafl›ndaki kad›n hastan›n total gastrektomi materyallerinde, s›ras›yla diffüz ve psammomatöz kal-
sifikasyon saptand›. Diffüz tip kalsifikasyon iyi bilinmesine ra¤men bugüne kadar müsin üretmeyen intestinal tip gastrik karsi-
nomlarda bildirilmemifltir. Ek olarak, psammomatöz tip oldukça nadir görülür ve literatürde bugüne kadar 6 olgu bildirilmifltir;
sundu¤umuz olgu yedinci olgudur.

Anahtar kelimeler: Gastrik karsinom, diffüz kalsifikasyon, psammomatöz kalsifikasyon

Psammoma bodies are round, concentrically laminated calcospherites ranging from 5 to 100 μm in diameter. They may indicate
certain types of tumors including papillary carcinoma of the thyroid, meningioma and papillary serous tumors of the ovary, and to
a lesser extent may be found in leiomyomas and angiomas of the gastrointestinal tract.  Dystrophic calcification is uncommon in
gastric cancer and displays either diffuse or psammomatous pattern. Diffuse type calcification is generally seen within the pools of
mucin in advanced mucinous adenocarcinoma. Conversely, psammomatous calcification is associated with non-mucin- producing
carcinomas and detected not only within the carcinomatous glandular lumina but also in the stroma. Total gastrectomy specimens
of a 74-year-old male and a 54-year-old female with moderately differentiated intestinal type adenocarcinomas revealed diffuse and
psammomatous calcification, respectively. Although diffuse type calcification is well-documented, to date it has not been reported in
non-mucin-producing intestinal gastric carcinoma. Moreover, the psammomatous type is exceptionally rare, and only six such ca-
ses have been reported in the literature; the current patient represents the seventh case.
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‹ntestinal t›p gastrik adenokarsinomda diffüz ve psammomatöz kalsifikasyon:
‹ki olgu eflli¤inde literatürün gözden geçirilmesi



carcinoid (also called adupoma) (6), odontogenic
cysts (7), soft tissue neoplasms (e.g. fibrous pse-
udotumor) (8), and especially common in the fema-
le, genital tract neoplasms (e.g. papillary serous
tumor of the ovary, adenocarcinoma of the endo-
metrium) (9,10). In addition, they can be seen in
tumors originating from other organs such as the
breast, lung, kidney, pituitary gland, colon (11),
and stomach (12-17). Dystrophic calcification is
uncommon in gastric cancer and displays either
mucin pool diffuse calcifications or psammomato-
us pattern (17). Diffuse type calcification is gene-
rally seen within the pools of mucin in advanced
diffuse type mucinous adenocarcinoma. Conver-
sely, psammomatous calcification is associated
with non-mucin-producing intestinal type carcino-
mas and detected not only within the carcinomato-
us glandular lumina but also in the stroma
(17,18). Heterotropic ossification, another type of
calcification, is associated with well-differentiated
adenocarcinoma and may be seen in primary and
metastatic localization (18). Here, we present two
cases of gastric calcification - one diffuse and one
psammomatous - which developed in intestinal
type gastric adenocarcinomas, and we discuss the
cases together with the literature.

CASE REPORTS 

Case 1

Endoscopic examination of a 74-year-old man who
presented with loss of appetite, nausea, epigastric
pain, and vomiting exhibited a tumoral mass com-
mencing just below the Z line, mainly located in
the lesser curvature. Multiple endoscopic biopsies
were taken. Abdominal X-ray examination and
computerized tomography (CT) of the whole abdo-
men was unremarkable. Routine laboratory tests
including serum calcium and phosphate were in
normal limits. Subsequent to pathologic diagnosis
of adenocarcinoma, subtotal gastrectomy was per-
formed. Gross examination revealed a 7x5x2.5 cm
tumor, white to gray in appearance and infiltra-
ting the esophagus. Microscopic examination sho-
wed atypical columnar cells with eosinophilic
cytoplasm, hyperchromatic nuclei and prominent
nucleoli forming glandular structures containing
widespread diffuse dystrophic calcification, parti-
cularly in necrotic areas (Figure 1A). The tumor
invaded the entire gastric wall including the sero-
sa. Of nine metastatic lymph nodes, no calcificati-
on was seen. Liver metastasis developed after se-
ven months and the patient was lost to follow-up.
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Case 2

A 54-year-old woman presented with loss of appe-
tite, weight loss and epigastric pain. Endoscopic
examination revealed a tumor with ulceration and
necrosis extending along the lesser curvature, and
multiple biopsies were taken. Abdominal X-ray
examination and CT of the whole abdomen were
unremarkable. Routine laboratory tests including
serum calcium and phosphate were in normal li-
mits. Subsequent to pathologic diagnosis of adeno-
carcinoma, the patient underwent total gastrec-
tomy and omentectomy. On gross examination, a
6x4.5x2 cm tumor with firm consistency involving
the entire lesser curvature, invading the anterior
and posterior gastric wall, esophagus and serosa
was observed. Microscopically, moderately diffe-
rentiated intestinal type gastric adenocarcinoma
was detected demonstrating glandular structures,
some of which were aberrant, containing atypical
columnar cells with eosinophilic cytoplasm,
hyperchromatic nuclei and prominent nucleoli,
and infiltrating the whole cut surface including
the serosa. Basophilic, round-to-oval psammoma
bodies with central lamination and irregular mar-
gins were noted confined in the tumor, particu-
larly congregating in the more central areas of the
glands (Figure 1B) stained with von Kossa (Figu-
re 1C). No mucin production was perceived. Of ni-
ne metastatic lymph nodes, neither psammoma
bodies nor other type of calcification was seen. Li-
ver metastasis developed after eight months and
the patient was lost to follow-up at 10 months.

DISCUSSION

Although several theories have been proposed, the
process of the pathologic calcification in gastric
adenocarcinoma has not been identified exactly
(19-21). It has been presumed that the decrease in
cellular respiration and carbon dioxide production
due to insufficient blood supply secondary to ische-
mia and necrosis in the stomach results in relati-
ve alkalinity, and since calcium salts are hardly
soluble in alkaline solutions, subsequent precipi-
tation of calcium salts (18-20,22). It has also been
suggested that mucin, a glycoprotein, has a predi-
lection for calcification that may act as a nidus
(19,20). Because of the similarity of glycoprotein
consistency in mucin-containing gastric adenocar-
cinoma and epiphyseal cartilage of the growing bo-
ne, which is believed to play an important role in
calcification (23), ontogenetic calcification has also
been considered in calcified mucinous gastric car-
cinomas. Prolonged vomiting as noted in the cur-
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rent case (Case 1) is another cause of increased
stomach pH and may therefore cause calcification
(20). Although calcification in gastric carcinomas
may be detected by plain X-ray of the abdomen,
barium study, CT scan, and conventional ultraso-
und (19,24) particularly in diffuse calcification, de-
monstrating psammomatous calcifications by the-
se conventional imaging devices is often difficult
due to their small size and requires advanced
techniques including endoscopic ultrasonography
(25).  In both of the presented cases, CT and X-ray
findings were all unremarkable.

Whatever the cause, it remains controversial as to
why some gastric cancers calcify while most do
not. On the other hand, it is evident from the lite-
rature that calcium-producing mucinous gastric
cancers cause only diffuse calcification and not
psammomatous (10,16,17,19,24,26).  In the Eng-
lish literature, diffuse calcification has not been
reported in non-mucin-producing intestinal gas-
tric carcinoma. To our knowledge, Case 1 repre-
sents the first such case.

The exact mechanism involved in psammoma body
formation in intestinal type gastric carcinoma has
not been elucidated (13,16), although ultrastructu-
ral studies have suggested intracytoplasmic origin
(16). However, psammoma bodies may originate
from necrotic or degenerating tumor cells after a
crystal nidus is formed in the lumens of the glands
(1,2). Correspondingly, psammoma bodies as well
as accompanying hyaline globules seen in some ca-
ses of gastric adenocarcinomas were considered as
degenerative changes of neoplastic cells by some
authors (11). It has been suggested that psammo-
matous calcification in meningioma and desmoid
tumor is a result of direct mineralization of round,
whorled collagen bodies, which have been sugges-
ted as the precursor lesion of psammoma bodies
(27,28). It has also been proposed that the initial
foci of mineralization in psammoma bodies are ex-
tracellular matrix vesicles derived from cellular
degeneration with hydroxyapatite within matrix
vesicles by ultrastructural study of psammoma bo-
dies in meningocytic whorl (29). Mitochondria ha-

FFiigguurree  11.. AA:: Course calcification in glandular lumen (arrow) in moderately differentiated non-mucinous adenocarcinoma (Case 1). BB:
Psammomatous calcification in gastric adenocarcinoma (arrows).  CC:: von Kossa stain (arrow) in psammomatous calcification.
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ve been considered then as the initial focus of in-
tracytoplasmic calcification (28). However, ultras-
tructural observation of needle-like crystalline de-
posits other than mitochondrial calcification was
made by several investigators, particularly in pa-
pillary carcinoma of the endometrium, duodenal
carcinoma and non-mucinous carcinoma of the sto-
mach (6,16,30,31). 

Osteopontin protein produced by macrophages has
been reported to play a significant role in the de-
velopment of psammomatous and non-psammo-
matous calcification in human neoplasms (13,14,
32,33). Psammomatous calcification was also fo-
und to produce a parathyroid hormone (PTH)-like
substance, suggesting a potential role in the pat-
hogenesis of the psammomatous calcification (16).
Metastatic calcification is theoretically feasible in
cases with persistent hypercalcemia (13). Thus,
PTH-producing tumors may cause metastatic cal-
cification (34). Murayama et al. (16) reported that
a high level of PTH-like substance was noted in
the tissue extract of their gastric carcinoma with
psammomatous calcification, but serum calcium
level and PTH were normal and the mechanism of
calcification was different from metastatic calcifi-
cation. Bone morphogenetic protein may be anot-
her potential contributor in the formation of psam-
moma bodies (14). 

Psammomatous calcification is generally observed
in the lumina of gastric cancer, and rarely in tu-
moral stroma, but not in non-neoplastic tissues
adjacent to the tumor (15). In contrast to diffuse
calcification occurring within the pools of mucin in
mucinous gastric carcinoma (17), psammoma bodi-

es are extremely rare in gastric carcinoma, with
only six published cases (13-17,25). Case 2 repor-
ted herein is the seventh such case. All cases with
psammomatous calcification including the present
case are summarized in Table 1. All tumors were
non-mucin-producing intestinal type adenocarci-
nomas with psammoma bodies in gland lumens.
The case reported by Imai et al. (17) displayed so-
me unique features: there were stromal psammo-
ma bodies as well as those in glandular lumens,
and psammoma bodies were present both in pri-
mary cancer and in metastatic lymph nodes.

It has been proposed that patients with mucinous
gastric cancer showing diffuse type of calcification
are relatively young in age and probably have a
better survival than those gastric cancer cases
without calcification (18). However, it is unclear
whether the calcification type –diffuse or psammo-
matous - is important due to the limited number of
cases with psammomatous calcification. In serous
adenocarcinoma of the ovary, a significantly hig-
her survival rate has been found in cases with
psammoma bodies than in those without. Howe-
ver, the presence and number of psammoma bodi-
es are not statistically significant prognostic indi-
cators in papillary carcinoma of the thyroid (35).
Therefore, the significance, if any, of calcification,
particularly psammomatous type, in gastric ade-
nocarcinoma remains undetermined. 

In conclusion, calcification of gastric cancer is an
uncommon but interesting entity. Each case sho-
uld be reported in detail to conceive a comprehen-
sive data and to determine its pathogenetic mec-
hanisms as well as prognostic significance.

Psammoma bodies
Author Age Sex Location Primary Metastasis
Yasuma et al. (25) 45 F Antrum (+): G (-)

Imai et al. (17) 62 M GEJ (+): G & S (+): LN

Murayama et al. (16) 62 M Pyloantrum (+): G (-)

Niwa et al. (15) 51 M GEJ (+): G (-)

Park et al. (13) 49 M Prepyloric antrum (+): G (-)

Kawahara et al. (14) 82 F GEJ (remnant stomach) (+): G (-)

Present case (Case 2) 54 F Cardia-corpus (+): G (-)

F: Female. M: Male. GEJ: Gastroesophageal junction. G: Gland. S: Stroma. LN: Lymph node.

Table 1. Reported cases of intestinal type gastric carcinoma with psammomatous calcification

REFERENCES
1. Anderson HC. Calcific diseases. A concept. Arch Pathol Lab

Med 1983; 107: 341-8.

2. Olsen JL, Penney DP, Averill KA. Fine structural studies
of a human thyroid adenoma, with special reference to
psammoma bodies. Hum Pathol 1977; 8: 103-11.

417



YILDIRIM ERDO⁄AN  et al.

418

3. Johannessen JV, Sobrinho-Simoes M. The origin and signi-
ficance of thyroid psammoma bodies. Lab Invest 1980; 43:
287-96.

4. Kepes J. Electron microscopic studies of meningiomas. Am
J Pathol 1961; 39: 499-510.

5. Budka H. Hyaline inclusions (Pseudopsammoma bodies) in
meningiomas: immunocytochemical demonstration of epit-
hel-like secretion of secretory component and immunoglo-
bulins A and M. Acta Neuropathol 1982; 56: 294-8.

6. Murayama H, Imai T, Kikuchi M, Kamio A. Duodenal car-
cinoid (apudoma) with psammoma bodies: a light and elec-
tron microscopic study. Cancer 1979; 43: 1411-7.

7. Jensen JL, Erickson JO. Hyaline bodies in odontogenic
cysts: electron microscopic observations. J Oral Pathol
1974; 3: 1-6.

8. Jeong HS, Lee GK, Sung R, et al. Calcifying fibrous pseudo-
tumor of mediastinum--a case report.  J Korean Med Sci
1997; 12: 58-62.

9. Cameron RI, McCluggage WG. Extensive psammomatous
calcification of the uterus and cervix associated with a ute-
rine serous carcinoma. J Clin Pathol 2004; 57: 888-90.

10. Frenczy A, Talens M, Zoghby M, Hussain SS. Ultrastructu-
ral studies on morphogenesis of psammoma bodies in ova-
rian serous neoplasia. Cancer 1977; 39: 2451-9.

11. Nakayama H, Okumichi T, Nakashima S, et al. Papillary
adenocarcinoma of the sigmoid colon associated with psam-
moma bodies and hyaline globules: report of a case. Jpn J
Clin Oncol 1997; 27: 193-6.

12. Nokubi M, Kavanova K, Kawata H, et al. Extremely well
differentiated adenocarcinoma of the gastric cardia: a uni-
que case with columnar cells and laminated stones. Pathol
Int 2004; 54: 854-60.

13. Park SY, Ko GH, Kim VH, Kim YI. Papillary adenocarcino-
ma of the stomach with psammoma bodies: report of two
cases. J Korean Med Sci 1999; 14: 213-6.

14. Kawahara K, Niguma T, Yoshino T, et al. Gastric carcino-
ma with psammomatous calcification after Billroth II re-
construction: case report and literature review. Pathol Int
2001; 51: 718-22.

15. Niwa Y, Goto H, Hayakawa T, et al. Early gastric cancer
with psammomatous calcification. Hepatogastroenterology
1998; 45: 1527-30.

16. Murayama H, Kamio A, Imai T, Kukuch› M. Gastric carci-
noma with psammomatous calcification: report of case with
reference to calculogenesis. Cancer 1982; 49: 788-96.

17. Imai T, Murayama H, Arima S. Heterotopic ossification
and psammomatous calcification in gastric carcinoma: case
report and review of literature. Acta Pathol Jap 1979; 29:
975- 84.

18. Balestreri L, Canzonieri V, Morassut S. Calcified gastric
cancer--CT findings before and after chemotherapy. Case
report and discussion of the pathogenesis of this type of cal-
cification. Clin Imaging 1997; 21: 122-5.

19. Rotondo A, Grassi R, Smaltino F, et al. Calcified gastric
cancer: report of a case and review of literature. Br J Radi-
ol 1986; 59: 405-7.

20. D'Altorio RA. Calcification in a gastric mucinous adenocar-
cinoma. Am J Dig Dis 1973; 18: 419-22.

21. De Carvalho JC, Francishetti EA, De Barros Filho GA,
Cerda JJ. Calcified mucinous adenocarcinoma of the sto-
mach. Am J Gastoenterol 1978; 69: 481-4.

22. Khilnani MT. Calcifying mucous-cell carcinoma of the sto-
mach. Report of a case. Am J Dig Dis 1960; 5: 479-83.

23. Batlan LE. Calcification within the stomach wall in gastric
malignancy; case report and review of literature. Am J Ro-
entgenol Radium Ther Nucl Med 1954; 72: 788-94.

24. Nishimura K, Togashi K, Tohdo G, et al. Computed tomog-
raphy of calcified gastric carcinoma. J Comput Assist To-
mogr 1984; 8: 1010-1.

25. Yasuma T, Hashimoto K, Miyazawa R,  Hiyama Y. Bone
formation and calcification in gastric cancer-case report
and review of literature. Acta Pathol Jap 1973; 23: 155-72.

26. Adachi Y, Mori M, Kido A, et al. A clinicopathologic study
of mucinous gastric carcinoma. Cancer 1992; 69: 866-71.

27. Bennington JL, Smith JV, Lagunoff D. Calcification in
psammoma bodies of the human meningioma. Lab Invest
1970; 22: 241-4.

28. Lee YS, Sen BK. Dystrophic and psammomatous calcifica-
tion in a desmoid tumor. A light microscopic and ultras-
tructural study. Cancer 1985; 55: 84-90.

29. Kubota T, Hirano A, Sato K, Yamamoto S. Fine structure
of psammoma bodies in meningocytic whorls. Further ob-
servations. Arc Pathol Lab Med 1984; 108: 752-4.

30. Hameed K, Morgan DA. Papillary adenocarcinoma of endo-
metrium with psammoma bodies. Histology and fine struc-
ture. Cancer 1972; 29: 1326-35.

31. Albrecht S, Gardiner GW, Kovacs K, et al. Duodenal soma-
tostatinoma with psammoma bodies. Arch Pathol Lab Med
1989; 113: 517-20.

32. Hirota S, Nakajima Y, Yoshimine T, et al. Expression of bo-
ne related protein messenger RNA in human meningiomas:
possible involvement of osteopontin in development of
psammoma bodies. J Neuropat Exp Neur 1995; 54: 698-
703.

33. Hirota S, Ito A, Nagoshi J, Takeda M, et al. Expression of
bone matrix protein messenger ribonucleic acid in human
breast cancers: possible involvement of osteopontin in de-
velopment of calcifying foci. Lab Invest 1995; 72: 64-9.

34. Pogla JP, Balikian JP. Partially calcified functioning pa-
rathyroid adenoma. Radiology 1971; 99: 55-6.

35. Rosai J, Carcangiu ML, DeLellis RA. Papillary carcinoma.
In: Atlas of Tumor Pathology, 3rd series, Fascicle 5, “Tu-
mor of the Thyroid”. Washington D.C.: Armed Forces Insti-
tute of Pathology, 1992; 65-121.



<<
  /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


