
 

 

Introduction 
 
Urachal adencarcinoma is rare and its metasta-
sis to the ovary is extremely rare with only a few 
such case reports available in the English medi-
cal literature [1-5].  When urachal adenocarci-
noma metastasizes to the ovary, it may mimics 
primary ovarian mucinous carcinoma and this 
can lead to misdiagnosis. I present here a case 
of urachal adenocarcinoma that metastasized 
to the bilateral ovaries and mimicked primary 
ovarian mucinous adenocarcinoma, and I dis-
cuss the differential diagnostic points.  
 
Case report 
 
A 72-year-old female was referred to my hospital 
with a pelvic mass that was found on pelvic ul-
trasonography. She had complaints of vaginal 
spotting for the previous a couple of days. Ab-
dominal computed tomography (CT) revealed a 
huge multiloculated cystic mass in the recto-

uterine pouch that extended to the right pelvic 
cavity, suggesting mucinous or serous cystade-
nocarcinoma of an ovary origin. A 3.9x2.1cm 
sized enhancing solid mass with dot calcifica-
tion was also noted in the anterior pelvic cavity 
at just superior aspect to the bladder, which 
suggested a seeded mass on the pelvic perito-
neum. Bilateral salpingooophorectomy, total 
hysterectomy, omentectomy and excisional bi-
opsy of the peritoneum were performed. At that 
time, the ovarian tumors were diagnosed as 
mucinous cystadenocarcinoma of the bilateral 
ovaries. The patient underwent chemotherapy 
with a combination of docetaxel and car-
boplatin.  
 
Two years postoperatively, the patient was ad-
mitted with hematuria. The kidney CT revealed a 
3.9 x 2.1 cm sized exo- and endophytically grow-
ing heterogenous solid mass with calcification in 
the bladder dome suggesting urachal carci-
noma. Partial cystectomy with umbilectomy was 
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performed. At this time, the bladder tumor was 
diagnosed as urachal adenocarcinoma and the 
previous ovarian tumors were revised as metas-
tatic mucinous adenocarcinoma from urachus.  
 
Immediately after partial cystectomy, the patient 
progressively suffered with abdominal pain that 
suggested mechanical ileus. Seven months af-
ter this, she underwent explo-laparotomy and 
the peritoneal biopsy demonstrated peritoneal 
carcinomatosis. She was managed with conser-
vative therapy for 3 months and she is alive cur-
rently with disease for 36 months after the ini-
tial operation. 
 
Pathologic findings 
 
Both the resected ovaries were markedly 
enlarged and nearly equal in size at about 10cm 
at the greatest diameter. The external surfaces 

of both ovaries were smooth. The sectioned sur-
face of the right ovary was totally multicystic 
(Figure 1A), but the left ovary was predomi-
nantly multicystic along with a 4 cm-sized cir-
cumscribed solid nodule (Figure 1B). The con-
tent of cysts was mucinous. The uterus and 
omentum were unremarkable grossly. Micro-
scopically, both ovaries revealed basically simi-
lar histology and they were mainly composed of 
dilated and markedly cystic glands (Figure 2A) 
that were lined by columnar, mucin-producing, 
single layered or stratified epithelium (Figure 
2B). The stratified epithelium as well as single 
layered epithelium revealed a considerable de-
gree of nuclear atypia and frequent mitosis. The 
solid nodule found grossly corresponded to a 
definitely infiltrative histology that consisted of 
irregularly infiltrating glands and single tumor 
cells with desmoplastic stroma. The tumor con-
tained many goblet cells (Figure 2C) and signet 
ring cells (Figure 2D). Some tumor cells were 
surrounded by corpora albicantia. There were 
focal surface implants. 
 
The partial cystectomy specimen revealed an ill 
defined ulcerative tumor that measured 2.5 cm 
x 1.5cm on the cross section (Figure 3A).  Micro-
scopically, the tumor centered at the muscular 
wall of the bladder with predominat invasion 
into the muscle layer and was associated with 

Figure 1. Macroscopic photograph of the bilateral 
ovarian tumors. The sectioned surfaces of the right 
(A) and left (B) ovaries are predominantly multicystic. 
The left ovary has a solid nodule. 

Figure 2. Microscopic photograph of the metastatic 
ovarian tumor. A. Tumor consisting of cystically di-
lated glands that simulate primary mucinous ovarian 
tumor (H&E, X100). B. Cyst-lining stratified epithe-
lium with nuclear atypia (H&E, X200). C. Irregular 
glands having many goblet cells and mucin (H&E, 
X200). D. Single tumor cells admixed with many sig-
net ring cells (H&E, X200). 
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overlying mucosal ulceration (Figure 3B). The 
tumor corresponded to mucinous carcinoma 
showing atypical glands with abundant pools of 
extracellular mucin (Figure 3C). Signet ring cells 
and goblet cells were also admixed (Figure 3D). 
No urachal remnant was observed.  
 
Comprehensive immunohistochemical studies 
were done. The primary antibodies used were 
listed in Table 1 and the immunohistochemical 
results were summarized in Table 2. The immu-
nohistochemical profiles of both the ovarian and 
urachal tumors were exactly the same. The tu-
mor cells were diffusely immunorective for cy-
tokeratin (CK)20, CDX2 and CD15, but abso-
lutely not reactive for CK7 (Figure 4A-4F). The 
tumor cells were associated with the focal ex-
pression of 34βE12 (Figure 5A and 5B) and a 
membranous expression of β-catenin without a 
nuclear expression. The tumor cells diffusely 
expressed MUC2 (Figure 5C and 5D) and 
MUC5AC, and they focally expressed MUC1, but 
they didn’t express MUC6.  
 
Discussion 
 
Urachal carcinoma is a rare tumor which ac-
count for less than 1% of all bladder cancers 
[6]. It usually is adenocarcinoma and account 
for approximately 30% of vesical adenocarcino-

mas [6]. The subtypes of adenocarcinoma cover 
the enteric subtype, including mucinous adeno-
carcinoma, and not otherwise specified (NOS) 
subtype [6-8]. The criteria for making a diagno-
sis of urachal carcinoma includes tumor in the 

Figure 3. Primary urachal carcinoma. A. Gross find-
ings of the partial cystectomy with the urachal tract. 
B. On low power view, the tumor centers at the mus-
cularis with overlying surface ulceration. Abundant 
mucin pools are present on left side. (H&E, X12.5). C. 
Tumor cell nests floating on the extracellular mucin 
pools (H&E, X200). D. Neoplastic glands with abun-
dant goblet cells (H&E, X200).  Figure 4. Immunohistochemistry of the ovarian (left 

side) and urachal carcinomas (right side). A and B. 
No expression of CK7. C and D. Diffuse cytoplasmic 
expression of CK20. E and F. Diffuse nuclear expres-
sion of CDX2.  

Figure 5. Immunohistochemistry of the ovarian (left 
side) and urachal carcinomas (right side). A and B. 
Focal cytoplasmic expression of 34βE12. C and D. 
Diffuse cytoplasmic expression of MUC2.  



Urachal adenocarcinoma metastatic to the ovaries 

 
 
121                                                                                                       Int J Clin Exp Pathol 2011;4(1):118-123 

dome of the bladder, the absence of cystitis 
cystica and cystitis glandularis, predominant 
invasion of the muscularis or deeper tissues 
with a sharp demarcation between the tumor 
and the surface bladder epithelium, the pres-
ence of urachal remnants within the tumor, ex-
tension of tumor into the bladder wall with in-
volvement of the space of Rezius, the anterior 
abdominal wall or the umbilicus, and no evi-
dence of primary neoplasm elsewhere [6,9]. 
Although the present case was not accompa-
nied by urachal remnants within the bladder 
tumor, it fulfilled the rest of above diagnostic 
criteria. Benign and adenomatous urachal rem-
nants are helpful if present, but their absence 
does not preclude a urachal origin [9].  
 
The most common sites of metastasis of 
urachal carcinoma are the regional lymph node 
and lungs [9]. The uncommon sites of metasta-

sis are the peritoneum, the anterior abdominal 
wall, bone, soft tissue and ovary [9]. To the best 
of my knowledge, only 5 cases of urachal carci-
noma that have metastasized to the ovary have 
been previously reported [1-5]. Among them, 2 
cases were identified simultaneously with the 
primary urachal carcinoma and 3 cases were 
detected postoperatively. In four of the 5 re-
ported cases, the histology of the metastatic 
ovarian cancers was mucinous adencarcinoma.  
 
Macroscopically as well as microscopically, me-
tastatic ovarian mucinous carcinoma is very 
similar to primary ovarian mucinous carcinoma 
[10-11]. So, it is sometimes very problematic to 
differentiate metastatic carcinoma from primary 
ovarian mucinous carcinoma. According to the 
literature [10], the frequent findings of metas-
tatic carcinoma are bilaterality, microscopic 
surface involvement by epithelial cells and an 

 Table 1. Primary antibodies used for immunohistochemistry 
Primary Antibody Clone Manufacture Dilution Antigen retrieval* 

CK7 OV-TL 12/30 Dako, Carpinteria, Denmark 1:100 yes 
CK20 Ks20.8 Dako, Carpinteria, Denmark 1:50 yes 
CDX2 AMT28 Novocastra, Newcastle, UK 1:50 yes 
CD15 MMA Thermo, Fremont, CA, USA 1:50 yes 
34βE12 34βE12 Dako, Carpinteria, Denmark 1:50 yes 
β-catenin CAT-5H10 Zymed, San Francisco, CA, USA 1:50 yes 
MUC1 Ma695 Novocastra, Newcastle, UK 1:100 yes 
MUC2 M53 Thermo, Fremont, CA, USA 1:400 yes 
MUC5AC 45M1 Thermo, Fremont, CA, USA 1:100 yes 
MUC6 CLH5 Thermo, Fremont, CA, USA 1: 50 yes 
*Microwave in 10mM sodium citrate buffer 

 

Table 2. Immunohistochemical findings of ovarian and urachal tumors 
Primary Antibody Ovarian tumor Urachal tumor 

CK7 Negative Negative 
CK20 Diffusely positive Diffusely positive 

CDX2 Diffusely positive Diffusely positive 

CD15 Diffusely positive Diffusely positive 

34βE12 Focally positive Focally positive 

β-catenin Membranous expression Membranous expression 

MUC1 Focally positive Focally positive 

MUC2 Diffusely positive Diffusely positive 

MUC5AC Diffusely positive Diffusely positive 

MUC6 Negative Negative 
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infiltrative pattern of stromal invasion. The find-
ings that are less frequent but present exclu-
sively or almost exclusively in metastatic carci-
noma are a nodular invasive pattern, ovarian 
hilar involvement, single cell invasion, signet-
ring cells, vascular invasion and microscopic 
surface mucin. In the present case, the findings 
of bilaterality, microscopic surface implants, 
infiltrative stromal invasion and many signet-
ring cells supported metastasis. Even the cyst-
lining single-layered epithelium revealed a de-
gree of nuclear atypia that was similar to that of 
the stratified epithelium, and any benign-
appearing areas lined by bland looking epithe-
lium were not observed in the present case. 
This finding could be incompatible with primary 
ovarian mucinous tumor and it may be an im-
portant factor favoring metastatic tumor.  
 
A bilateral presentation of primary ovarian muci-
nous carcinoma is uncommon. When bilateral 
ovarian mucinous carcinoma is considered in 
the diagnosis, it is essential to completely ex-
clude the possibility of metastatic carcinoma. 
The most common primary sites for the metas-
tatic ovarian mucinous carcinoma are colon, 
pancreas, gallbladder, stomach, appendix, uter-
ine cervix and etc [12-14]. The bladder adeno-
carcinoma, including urachal carcinoma, can be 
less common candidate of the primary tumor on 
these occasions.  
 
Although many immunohistochemical studies 
have tried to differentiate between primary and 
metastatic ovarian mucinous tumors, there is a 
considerable overlap in the immunohistochemi-
cal staining patterns of both these tumors. The 
CK7/CK20 coordinate expression profile is use-
ful to distinguish primary ovarian mucinous tu-
mors from metastatic mucinous carcinomas of 
the lower gastrointestinal tract [14,15]. A CK7–/
CK20+ immunoprofile is the most common pro-
file in lower intestinal tract tumors and was un-
common in upper gastrointestinal tract tumors, 
rarely seen in primary ovarian tumors, and not 
seen in endocervical tumors [14]. A CK7+/
CK20- profile is observed in some primary ovar-
ian, upper gastrointestinal tract and endocervi-
cal tumors but not in lower intestinal tract tu-
mors [14]. The staining distribution of CK7 and 
CK20 is also informative, that is, the staining 
distribution of CK7 is often focal when present 
in the colorectal and appendiceal carcinomas 
but not in the low-grade appendiceal tumors, 
and the staining distribution of CK20 and CDX2 

is often focal when present in the primary ovar-
ian tumors and the nonlower intestinal tract 
tumors, whereas it is almost always diffuse in 
the lower intestinal tract tumors [14,15].  
 
There are only limited studies on the immuno-
histochemical profiles of urachal carcinomas 
and all the studies had a small sample size. 
According to the literature [9], all the urachal 
carcinomas are diffusely and strongly positive 
for CK20 and CDX-2, and about half of the 
urachal carcinomas are positive for CK7. Unfor-
tunately, their staining distribution was not de-
scribed. Pantuck et al [16] reported that aden-
carcinoma of the urachus and bladder ex-
pressed a unique colonic epithelial epitope im-
munohistochemically. The immunohistochemi-
cal profiles of urachal carcinomas are similar to 
that of colorectal or appendiceal cancers [9,17]. 
So, the coordinate expression of CK7 and CK20 
or CDX2 might be helpful to discriminate metas-
tatic urachal carcinoma from primary ovarian 
mucinous tumor. According to the reported 
cases, the immunohistochemical mucin pheno-
type of urachal carcinoma is also similar to colo-
rectal or appendiceal cancers, that is, there is 
unique positivity for MUC2 [9,17]. In the present 
case, the negativity for CK7 and the diffuse 
positivity for CK20, CDX2 and MUC2 opposed a 
diagnosis of primary ovarian mucinous carci-
noma and it supported the diagnosis of metas-
tatic carcinoma from the colorectum, appendix, 
urachus, etc.  
 
Immunostains do not unequivocally discrimi-
nate between a urachal malignancy and a colo-
nic malignancy. Generally, 34βE12 is not ex-
pressed in neither primary ovarian mucinous 
tumor nor in lower gastrointestinal tract tumors 
[9]. The expression of 34βE12 might be useful 
to differentiate urachal origin from ovarian or 
lower gastrointestinal tract origin. The majority 
of urachal carcinomas rarely show nuclear reac-
tivity for β-catenin but a considerable proportion 
of colorectal cancers show nuclear reactivity for 
β-catenin [10]. In the present case, the positivity 
for 34βE12 and the absence of β-catenin nu-
clear staining are more likely compatible with 
urachal origin rather than an origin from the 
colorectum or appendix. 
  
If the mucinous carcinoma is encountered in 
the ovary, and especially bilateral ovaries, me-
tastasis, including metastasis from urachal ade-
nocarcinoma should be seriously considered in 
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the differential diagnosis. The immunohisto-
chemical study, particulary using a panel of 
CK7, CK20, CDX2, MUC2, 34βE12 and β-
catenin, might be helpful to discriminate the 
metastasis of urachal adenocarcinoma from 
primary ovarian mucinous carcinoma and me-
tastatic carcinoma from other organs.   
 
Acknowledgements 
 
This research was supported by the research 
fund of Dankook University in 2008. 
 
Please address correspondence to: Wonae Lee, MD, 
PhD, Department of Pathology, College of Medicine 
Dankook University, San 29 Anseo-Dong, Donnam-gu, 
Cheonan-si, Chungcheong Nam Do, 330-715, Repub-
lic of Korea. Tel. 82+041-550-3895, Fax. 82+041-
561-9127, E-mail: walee@dankook.ac.kr 
 
References 
 
[1] El-Ghobashy A, Ohadike C, Wilkinson N, Lane G, 

Campbell JD. Recurrent urachal mucinous ade-
nocarcinoma presenting as bilateral ovarian 
tumors on cesarean delivery. Int J Gynecol Can-
cer 2009; 19: 1539-1541. 

[2] Kawakami S, Kageyama Y, Yonese J, Fukui I, 
Kitahara S, Arai G, Hyouchi N, Suzuki M, Masuda 
H, Hayashi T, Okuno T, Kihara K. Successful 
treatment of metastatic adenocarcinoma of the 
urachus: report of 2 cases with more than 10-
year survival. Urology 2001; 58: 462. 

[3] Ohira S, Shiohara S, Itoh K, Ashida T, Fukushima 
M, Konishi I. Urachal adenocarcinoma metas-
tatic to the ovaries: case report and literature 
review. Int J Gynecol Pathol 2003; 22: 189-193. 

[4] Yanagisawa S, Fujinaga Y, Kadoya M. Urachal 
mucinous cystadenocarcinoma with a cystic 
ovarian metastasis. AJR Am J Roentgenol 2003; 
180: 1183-1184. 

[5] Young RH. Urachal adenocarcinoma metastatic 
to the ovary simulating primary mucinous cysta-
denocarcinoma of the ovary: report of a case. 
Virchows Arch 1995; 426: 529-532. 

[6] Sheldon CA, Clayman RV, Gonzalez R, Williams 
RD, Fraley EE. Malignant urachal lesions. J Urol 
1984; 131: 1-8. 

[7] Molina JR, Quevedo JF, Furth AF, Richardson RL, 
Zincke H, Burch PA. Predictors of survival from 
urachal cancer: a Mayo Clinic study of 49 cases. 
Cancer 2007; 110: 2434-2440. 

[8] Paras FA, Jr., Maclennan GT. Urachal adenocarci-
noma. J Urol 2008; 180: 720. 

[9] Gopalan A, Sharp DS, Fine SW, Tickoo SK, Herr 
HW, Reuter VE, Olgac S. Urachal carcinoma: a 
clinicopathologic analysis of 24 cases with out-
come correlation. Am J Surg Pathol 2009; 33: 
659-668. 

[10] Lee KR, Young RH. The distinction between pri-

mary and metastatic mucinous carcinomas of 
the ovary: gross and histologic findings in 50 
cases. Am J Surg Pathol 2003; 27: 281-292. 

[11] Hart W. mucinous tumors of the ovary: A review. 
Int J Gynecol Pathol 2004; 24: 4-25. 

[12] Khunamornpong S, Lerwill MF, Siriaunkgul S, 
Suprasert P, Pojchamarnwiputh S, Chiangmai 
WN, et al. Carcinoma of extrahepatic bile ducts 
and gallbladder metastatic to the ovary: a report 
of 16 cases. Int J Gynecol Pathol 2008; 27: 366-
379. 

[13] Khunamornpong S, Siriaunkgul S, Suprasert P, 
Pojchamarnwiputh S, Na Chiangmai W, Young 
RH. Intrahepatic cholangiocarcinoma metastatic 
to the ovary: a report of 16 cases of an underem-
phasized form of secondary tumor in the ovary 
that may mimic primary neoplasia. Am J Surg 
Pathol 2007; 31: 1788-1799. 

[14] Vang R, Gown AM, Barry TS, Wheeler DT, Yemely-
anova A, Seidman JD, Ronnett BM. Cytokeratins 
7 and 20 in primary and secondary mucinous 
tumors of the ovary: analysis of coordinate im-
munohistochemical expression profiles and 
staining distribution in 179 cases. Am J Surg 
Pathol 2006; 30: 1130-1139. 

[15] Vang R, Gown AM, Wu LS, Barry TS, Wheeler DT, 
Yemelyanova A, Seidman JD, Ronnett BM. Immu-
nohistochemical expression of CDX2 in primary 
ovarian mucinous tumors and metastatic muci-
nous carcinomas involving the ovary: compari-
son with CK20 and correlation with coordinate 
expression of CK7. Mod Pathol 2006; 19: 1421-
1428. 

[16] Pantuck AJ, Bancila E, Das KM, Amenta PS, 
Cummings KB, Marks M, Weiss RE. Adenocarci-
noma of the urachus and bladder expresses a 
unique colonic epithelial epitope: an immunohis-
tochemical study. J Urol 1997; 158: 1722-1727. 

[17] Kim T, Joo M, Kim M, Kim H, Chi J, Ro J. Urachal 
adenocarcinoma with a concomitant urachal 
remnant-a case report-. Kor J Pathol 2004; 38: 
280-283. 

 
 
 
 



<<
  /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


