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Abstract

This study presents a first case of multiple peripheral typical carcinoid tumors associated with sclerosing
hemangiomas in the lung. A 52-year-old male presented with incidentally detected multiple pulmonary nodules on
a simple chest X-ray during routine health check-up. A computed tomography (CT) scan of the chest showed
multiple nodular lesions in the middle and lower lobes of the right lung. These were initially suspected as
inflammatory lesions due to miliary tuberculosis. However, possibility of malignancy could not be excluded and
right lower lobe lobectomy was performed. Histopathologically, some nodules including two largest nodules were
composed of small round to spindle shaped cells with fine chromatin pattern, whereas the rest of the sclerotic
nodules were composed of two epithelial cell types- surface cells and round cells. The final diagnosis of this case
was multiple peripheral typical carcinoid tumors associated with sclerosing hemangiomas of the lung. For past
three years of post-surgery follow up period, no new lesions or changes in the right middle lobe have been identified.

Virtual Slides: The virtual slide(s) for this article can be found here: http://www.diagnosticpathology.diagnomx.eu/vs/
1511610609725790.
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Background
Pulmonary sclerosing hemangioma (PSH) is an uncom-
mon lung tumor, characterized as alveolar pneumocytoma.
Since the first report in 1956 by Liebow and Hubbel [1],
PSH has been considered to be a benign pulmonary tumor
occurring predominantly in females that usually presents
as peripheral solitary lesions [2]. Despite several studies
of PSH, its clinical behavior and histogenesis still remains
ambiguous. However, the histologic characteristic of PSH
is well known to show papillary, sclerotic, solid, and
hemorrhagic patterns with two cell types [2]. Multiple
studies report cases about PSH with unconventional
histological morphologies: PSH presenting in multiple
nodules of atypical adenomatous hyperplasia, PSH con-
taining adenocarcinoma-like portion, coexistence of PSH
with primary adenocarcinoma, and PSH with metastatic
hereditary non-polyposis colorectal cancer [3-6]. How-
ever, there has never been a publication about multiple
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typical carcinoids found simultaneously with sclerosing
hemangiomas within the same lobe of the lung. This study
reports a first case of multiple peripheral typical carcinoids
associated with sclerosing hemangiomas within the same
lobe of the right lung.
Case presentation
A 52-year-old man with 2 years history of right lung lesion,
which was incidentally detected on a chest X-ray, visited
our hospital for further investigation and follow up. Patient
had a past history of 40 pack years of cigarette smoking,
frequent alcohol drinking, and pulmonary tuberculosis
as a child. Patient was asymptomatic and there were no
abnormal findings on physical examination, laboratory
investigation and pulmonary function test. Chest computed
tomography (CT) of the lung showed diffuse reticulonodular
densities, tiny calcified nodules, and several larger conflu-
ent nodules in the right middle and lower lobes (Figure 1).
These findings were equivalent to previous results from
2 years ago. Tuberculosis culture of the sputum and the
bronchial aspiration fluids were performed, but there was
no organism growth observed and both were negative
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Figure 1 Preoperative chest computed tomography. (A, B) CT shows numerous nodules with some calcifications in the right middle and lower lobes.
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for TB-PCR. Stable miliary tuberculosis was the initial
clinical impression for this case. However, since possibility
of malignancy could not be excluded, video-associated
right lower lobe lobectomy was performed for a defini-
tive diagnosis.
Gross examination of the right lower lobe showed

multiple well-circumscribed gray-red and white nodules
inside the lung parenchyma, interlobar fissure, and also
on the visceral pleura (Figure 2). These nodules were
not encapsulated and were variable in size ranging in
diameter from 5 mm to 26 mm. The largest nodule of
these was located inside the lung parenchyma, measur-
ing 26 × 20 mm in size.
Microscopically, nodules were comprised of monotonous

small ovoid to spindle cells with “salt-and pepper” chroma-
tin pattern without necrosis and mitosis (Figure 3A-B).
The tumor cells were positive for pancytokeratin (CK)
and strongly positive for neuroendocrine markers;
CD56 (Figure 3C), synaptophysin (Syn) (Figure 3D) and
chromogranin (CG) (Figure 3E), but were negative
Figure 2 Postoperative macroscopic examination of the lung.
On gross examination, the tumors were white to pink in color,
variable in size, with some calcifications and hemorrhages. They
were well circumscribed round shaped tumors without fibrous
capsule. The arrows indicate carcinoid tumors.
for thyroid transcription factor-1 (TTF-1) (Figure 3F).
These demonstrate typical morphologic features of carcin-
oid tumor (Figure 3A-F). There were no proliferating
pulmonary neuroendocrine cells confined within the
bronchial and bronchiolar epithelium, which indicates
that there was no evidence of diffuse idiopathic pul-
monary neuroendocrine cell hyperplasia (DIPNECH). The
other nodules in the lung parenchyma showed two dif-
ferent histologic types. Some nodules showed solid and
sclerotic patterns composed of surface cuboidal cells
and sheets of round cells forming small tubule like
architectures (Figure 4A-B). The surface cuboidal cells
had mild nuclear atypia with vacuolated foamy cytoplasm.
The round cells showed uniform medium-sized polygonal
nuclei with slightly pale eosinophilic or clear cytoplasm.
Other nodules showed papillary structures which were
composed of hyalinized stalks lined by surface cuboidal
cells. Necrosis or mitotic figures were not observed
(Figure 4B). On immunohistochemical staining, the
surface cuboidal cells were positive for CK, epithelial
membrane antigen (EMA), and TTF-1, but the round
cells were positive for EMA, TTF-1 and negative for
CK (Figure 4C-D). Both types of cells were negative
for these neuroendocrine markers: Syn (Figure 4E), CG
(Figure 4F) and CD56. This morphology represents clas-
sical features of PSH (Figure 4A-F). The distribution
pattern of these nodules was random and the carcinoid
tumors and PSHs were completely separate from each
other. Generally, the nodules of carcinoid tumors were
larger than the nodules of the PSH. Other pulmonary
parenchymal diseases were not seen.
Integrating all the findings from above, the pathological

diagnosis of this case was made as multiple peripheral typ-
ical carcinoid tumors associated with sclerosing hemangi-
omas in the lung. The patient did not receive any further
treatments post-operation. The size of the residual nod-
ules in the right middle lobe remains unchanged and
no new lesion or recurrence has been detected for past
3 years of follow-up period.



Figure 3 Postoperative microscopical findings of lesion in the carcinoid portion. (A) The tumor showed trabecular arrangement. (B) The tumor
composed of monotonous small ovoid to spindle cells with “salt-and pepper” chromatin pattern without mitosis. The tumor cells were positive for
CD56 (C), synaptophysin (D), chromogranin (E), but negative for TTF-1 (F). (A. Original magnification of H&E staining at 20 X; B. Original magnification
of H&E staining at 400 X; C-F. Original magnification of immunohistochemical staining at 200 X).
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Discussion
Carcinoid tumor is a malignant neuroendocrine neoplasm
that rarely presents in the lungs. Such rare pulmonary
carcinoids presenting as multiple carcinoids in a lung is
an extremely unusual case [7]. Pulmonary carcinoid tumor
cells are believed to originate from Kulchistsky cells,
located in the bronchial epithelial layer. Multiple car-
cinoid tumors are thought to be associated with diffuse
neuroendocrine cell hyperplasia or carcinoid tumorlets
that may cause small airway obstruction [8]. However,
there are also some cases that report about multiple
peripheral carcinoid tumors or tumorlets without under-
lying neuroendocrine cell hyperplasia [9]. In this patient’s
specimen, there were no findings of diffuse neuroendo-
crine cell hyperplasia or carcinoid tumorlets. These find-
ings suggest that the neuroendocrine cell hyperplasia is
not an obligate preneoplastic lesion of multiple carcinoids.
The underlying mechanism of multiple tumors develop-
ing synchronously in the lung remains uncertain. One
study reports a case about multiple carcinoid tumors or
tumorlets in the lung. Patients in this study had a past
history of various malignancies such as breast cancer,
endometrial adenocarcinoma, colon adenocarcinoma, thy-
roid papillary carcinoma and malignant melanoma [9].
Primary carcinoid tumors found in combination with
different types of tumors in other organs, such as in
kidney or colon, have been reported in several studies
[10-13]. However, a case about carcinoid tumors found
in combination with different types of tumor within a
lung has never been reported. The prognoses of mul-
tiple carcinoid tumors are unpredictable. Kayser et al.
describes that typical carcinoid tumors without lymph
node metastasis show a good prognosis [14].
In this case study, synchronous tumors found together

with the carcinoid tumors were PSH. Majority of PSH
occur as solitary lesion [15-17]. Occasionally they can
present as multiple lesions and several studies have
reported such cases [18-23]. One paper describes a case of
unilateral multiple PSH, where large nodules measuring
up to 3 cm surrounded with small nodules measuring
from less than 1 cm up to 2.5 cm were observed [18].
Moreover, few cases of bilateral PSH have been reported
[20-23]. All of these unilateral and bilateral multiple PSH
cases had no events of recurrence or changes throughout
the follow up period of 15 months to 9 years post-surgery.
Although PSH is usually considered as benign, several

literatures report about metastasizing PSH [3,24-29].
They describe about metastasis involving single, regional
or mediastinal lymph nodes. Distant metastasis from
the PSH has not yet been reported but a case of local



Figure 4 Postoperative microscopical findings of lesion in the PSH portion. (A, B) The tumor shows papillary structures which are composed of
hyalinized stalks lined with surface cuboidal cells which shows mild atypical nuclei with vacuolated and foamy cytoplasm. The sclerosing lesion
contained round cells with uniform nuclei with pale, eosinophilic or clear cytoplasm. (C) On immunohistochemical stain, surface cuboidal cells
were positive for pancytokeratin but round cells were negative for it. Both surface cuboidal cells and round cells were positive for TTF-1 (D) and
negative for synaptophysin (E) and chromogranin (F). (A. Original magnification of H&E staining at 20 X; B. Original magnification of H&E
staining at 400 X; C-F. Original magnification of immunohistochemical staining at 400 X).
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recurrence of PSH from the previous wedge-resection
site 10 years post-surgery has been reported [30]. Clin-
ical behaviors of multiple PSH, whether the tumors have
developed multicentrically or have metastasized from
the primary tumor, remain unknown.
Cases of PSH coexisting with other tumors or diseases

have been reported in other papers. These include PSH
presenting in combination with: atypical alveolar hyperpla-
sia (AAH), alveolar adenoma, primary pulmonary adeno-
carcinoma, metastatic hereditary non-polyposis colorectal
cancer, and primary adenocarcinoma within the same lobe
of the lung [3-6,31]. The authors hypothesized that the
AAH or adenocarcinoma-like lesion may be a precursor
lesion leading to PSH. There have been two cases, where a
carcinoid tumorlet was found within the PSH. Additional
two cases report about multiple carcinoid tumorlets
ranging in size from 1 mm up to 2.5 mm found adjacent
to PSH [16,18]. In this current study, multiple PSHs com-
bined with considerably larger carcinoid tumors, sizes
ranging from 5 mm up to 26 mm were found. These two
types of tumors presented as separate lesions and the
distribution pattern was random. The underlying rela-
tionship between the PSH and co-existing disease remains
uncertain. It is difficult to clarify the characteristics of
PSH due to its rarity and various biological behaviors.
Some studies describe that the round cells and the
surface cells in PSH express different immunoreactivity.
Both the round cells and the surface cells are positive
for TTF-1 and EMA. The surface cells are positive for
CK and negative for ER, PR, and Syp while the round
cells are negative for CK and can be positive for ER, PR,
and Syp. In this current study, the round cells of the
PSH showed immuno-positivity for TTF-1 and were
negative for Syp. Literature suggests that the positivity
of TTF-1 and Syp indicates cells originating from the
primitive respiratory cells [6]. Syp is usually positive in
neuroendocrine tumors such as in carcinoid tumors.
Thus, the author suggests hypothesis that the presence
of Syp in the PSH may be involved in the development
of typical carcinoid arising from the PSH [20].
Conclusion
There are few reports about PSH presenting as a single
lesion with adjacent carcinoid tumorlets. However, a case
of multiple carcinoid tumors presenting together with
multiple PSHs have never been reported in the literature.
This paper is the first case report of multiple typical car-
cinoid tumors associated with multiple sclerosing hem-
angiomas of the lung.



Kim et al. Diagnostic Pathology 2013, 8:97 Page 5 of 5
http://www.diagnosticpathology.org/content/8/1/97
Consent
Written informed consent was obtained from the patient
for publication of this Case Report and any accompany-
ing images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

Competing interest
The authors declare that they have no competing interest.

Authors’ contributions
YK participated in the design of the study, the sequence alignment, and drafted
the manuscript. BJK assisted in drafting the manuscript. IJO and SYS made
contributions to acquisition of clinical data. JHN and CSP made contributions
for analysing the histological features of this case by H&E staining and
immunohistochemical staining. YDC revised manuscript critically for important
intellectual content. All authors read and approved the final manuscript.

Author details
1Department of Pathology, Chonnam National University Medical School,
5 Hak-dong, Dong-gu, 501-746 Gwangju, Republic of Korea. 2Tissue
Pathology and Diagnostic Oncology, Royal Prince Alfred Hospital, Sydney,
Australia. 3Department of Internal Medicine, Chonnam National University
Medical School, Gwangju, Republic of Korea. 4Department of Thoracic and
Cardiovascular Surgery, Chonnam National University Medical School, Gwangju,
Republic of Korea. 5Brain Korea 21 project, Center for Biomedical Human
Resources at Chonnam National University, Gwangju, Republic of Korea.

Received: 19 April 2013 Accepted: 5 June 2013
Published: 17 June 2013

References
1. Liebow AA, Hubbell DS: Sclerosing hemangioma (histiocytoma,

xanthoma) of the lung. Cancer 1956, 9:53–75.
2. Ttravis WD, Brambilla W, Muller-Hermelink HK, Harris CC: World health

organization classification of tumors: pathology and genetics of tumors of the
lung, pleura, thymus and heart. ICRC Press; 2004.

3. Nicholson AG, Magkou C, Snead D, Vohra HA, Sheppard MN, Goldstraw P,
Beddow E, Hansell DM, Travis WD, Corrin B: Unusual sclerosing
haemangiomas and sclerosing haemangioma-like lesions, and the value
of TTF-1 in making the diagnosis. Histopathology 2002, 41:404–413.

4. Suzuki K, Shiono S, Kato H, Yanagawa N, Sato T: [Small sclerosing
hemangioma combined with primary lung cancer; report of a case].
Kyobu Geka 2006, 59:590–593.

5. Schiergens TS, Khalil PN, Mayr D, Thasler WE, Angele MK, Hatz RA, Jauch KW,
Kleespies A: Pulmonary sclerosing hemangioma in a 21-year-old male
with metastatic hereditary non-polyposis colorectal cancer: report of a
case. World J Surg Oncol 2011, 9:62.

6. Liu W, Tian XY, Li Y, Zhao Y, Li B, Li Z: Coexistence of pulmonary
sclerosing hemangioma and primary adenocarcinoma in the same
nodule of lung. Diagn Pathol 2011, 6:41.

7. Yazici U, Gulhan E, Agackiran Y, Tastepe I, Yaran P: Synchronous bilateral
multiple typical pulmonary carcinoid tumors. Ann Thorac Surg 2010,
89:1278–1280.

8. Jang BG, Kim SY, Park SH: Multiple pulmonary atypical carcinoids
presenting with long-standing cushing syndrome masked by pulmonary
tuberculosis. Pathol Int 2009, 59:399–404.

9. Aubry MC, Thomas CF Jr, Jett JR, Swensen SJ, Myers JL: Significance of
multiple carcinoid tumors and tumorlets in surgical lung specimens:
analysis of 28 patients. Chest 2007, 131:1635–1643.

10. Aslam MI, Salha IB, Muller S, Jameson JS: Synchronous ileal carcinoid and
primary colonic neoplasms: a case report. Cases J 2009, 2:8317.

11. Armah HB, Parwani AV: Primary carcinoid tumor arising within mature
teratoma of the kidney: report of a rare entity and review of the
literature. Diagn Pathol 2007, 2:15.

12. Armah HB, Parwani AV, Perepletchikov AM: Synchronous primary carcinoid
tumor and primary adenocarcinoma arising within mature cystic
teratoma of horseshoe kidney: a unique case report and review of the
literature. Diagn Pathol 2009, 4:17.
13. Cioffi U, De Simone M, Ferrero S, Ciulla MM, Lemos A, Avesani EC:
Synchronous adenocarcinoma and carcinoid tumor of the terminal
ileum in a Crohn’s disease patient. BMC Cancer 2005, 5:157.

14. Kayser K, Kayser C, Rahn W, Bovin NV, Gabius HJ: Carcinoid tumors of the
lung: immuno- and ligandohistochemistry, analysis of integrated optical
density, syntactic structure analysis, clinical data, and prognosis of
patients treated surgically. J Surg Oncol 1996, 63:99–106.

15. Katzenstein AL, Gmelich JT, Carrington CB: Sclerosing hemangioma of
the lung: a clinicopathologic study of 51 cases. Am J Surg Pathol 1980,
4:343–356.

16. Rodriguez-Soto J, Colby TV, Rouse RV: A critical examination of the
immunophenotype of pulmonary sclerosing hemangioma. Am J Surg
Pathol 2000, 24:442–450.

17. Kuo KT, Hsu WH, Wu YC, Huang MH, Li WY: Sclerosing hemangioma of the
lung: an analysis of 44 cases. J Chin Med Assoc 2003, 66:33–38.

18. Devouassoux-Shisheboran M, Hayashi T, Linnoila RI, Koss MN, Travis WD:
A clinicopathologic study of 100 cases of pulmonary sclerosing
hemangioma with immunohistochemical studies: TTF-1 is expressed in
both round and surface cells, suggesting an origin from primitive
respiratory epithelium. Am J Surg Pathol 2000, 24:906–916.

19. Niho S, Suzuki K, Yokose T, Kodama T, Nishiwaki Y, Esumi H: Monoclonality
of both pale cells and cuboidal cells of sclerosing hemangioma of the
lung. Am J Pathol 1998, 152:1065–1069.

20. Lee ST, Lee YC, Hsu CY, Lin CC: Bilateral multiple sclerosing hemangiomas
of the lung. Chest 1992, 101:572–573.

21. Soumil VJ, Navin B, Sangeeta D, Na J, Sharma S, Deshpande R: Multiple
sclerosing hemangiomas of the lung. Asian Cardiovasc Thorac Ann 2004,
12:357–359.

22. Hanaoka J, Ohuchi M, Inoue S, Sawai S, Tezuka N, Fujino S: Bilateral
multiple pulmonary sclerosing hemangioma. Jpn J Thorac Cardiovasc Surg
2005, 53:157–161.

23. Maeda R, Isowa N, Miura H, Tokuyasu H, Kawasaki Y, Yamamoto K: Bilateral
multiple sclerosing hemangiomas of the lung. Gen Thorac Cardiovasc Surg
2009, 57:667–670.

24. Chan AC, Chan JK: Pulmonary sclerosing hemangioma consistently
expresses thyroid transcription factor-1 (TTF-1): a new clue to its
histogenesis. Am J Surg Pathol 2000, 24:1531–1536.

25. Tanaka I, Inoue M, Matsui Y, Oritsu S, Akiyama O, Takemura T, Fujiwara M,
Kodama T, Shimosato Y: A case of pneumocytoma (so-called sclerosing
hemangioma) with lymph node metastasis. Jpn J Clin Oncol 1986, 16:77–86.

26. Yano M, Yamakawa Y, Kiriyama M, Hara M, Murase T: Sclerosing hemangioma
with metastases to multiple nodal stations. Ann Thorac Surg 2002, 73:981–983.

27. Chan NG, Melega DE, Inculet RI, Shepherd JG: Pulmonary sclerosing
hemangioma with lymph node metastases. Can Respir J 2003, 10:391–392.

28. Miyagawa-Hayashino A, Tazelaar HD, Langel DJ, Colby TV: Pulmonary
sclerosing hemangioma with lymph node metastases: report of 4 cases.
Arch Pathol Lab Med 2003, 127:321–325.

29. Kim GY, Kim J, Choi YS, Kim HJ, Ahn G, Han J: Sixteen cases of sclerosing
hemangioma of the lung including unusual presentations. J Korean Med
Sci 2004, 19:352–358.

30. Wei S, Tian J, Song X, Chen Y: Recurrence of pulmonary sclerosing
hemangioma. Thorac Cardiovasc Surg 2008, 56:120–122.

31. Noguchi M, Kodama T, Morinaga S, Shimosato Y, Saito T, Tsuboi E: Multiple
sclerosing hemangiomas of the lung. Am J Surg Pathol 1986, 10:429–435.

doi:10.1186/1746-1596-8-97
Cite this article as: Kim et al.: Multiple peripheral typical carcinoid tumors
of the lung: associated with sclerosing hemangiomas. Diagnostic Pathology
2013 8:97.


	Abstract
	Virtual Slides

	Background
	Case presentation

	Discussion
	Conclusion
	Consent
	Competing interest
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [595.440 793.440]
>> setpagedevice


