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Abstract
Leuprorelin acetate is a common anticancer medication used for prostate cancer treatment. One
of the local adverse reactions after leuprorelin injection is the development of reactive gran-
ulomas, typically presenting as subcutaneous nodules. In this case report, we describe a 73-year-
old patient with prostate cancer who developed unusually large sized intramuscular reactive
granulomas, which mimicked malignant soft tissue tumors. The patient, who had been receiving
leuprorelin acetate treatment for the past 12months, noticed painful masses in both upper arms.
Based on the findings of magnetic resonance imaging and fluorodeoxyglucose-positron
emission tomography/computed tomography, a diagnosis of malignant soft tissue tumor
was strongly suggested. However, further investigation through needle biopsy ultimately led us
to the final diagnosis of reactive granuloma. The masses spontaneously resolved after dis-
continuation of leuprorelin injection. While reactive granulomas after leuprorelin injections are
not rare, intramuscular cases are relatively uncommon. Despite using imaging studies as a
rational initial approach in the diagnostic process, as we did in our case, their results turned out
to be indistinguishable from those of malignant soft tissue tumors, thus highlighting the im-
portance of pathological examination in confirming diagnosis, especially when a patient
presents with atypical clinical manifestations.
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Introduction

Leuprorelin acetate, a superactive agonist analog of luteinizing hormone-releasing
hormone, is indicated for hormone-dependent cancers such as prostate and breast cancer.
Currently, three depot leuprorelin acetate formulations are available in Japan, to be ad-
ministered at 1-month (3.75 mg), 3-month (11.25 mg), and 6-month (22.5 mg) intervals
through subcutaneous injection. However, adverse reactions have been reported at the in-
jection site, including pain, induration, redness, abscess, swelling, ulceration, granuloma
formation, and necrosis [1].

The occurrence of reactive granulomas associated with leuprorelin acetate was first
reported in a patient with prostate cancer by Whitaker et al. [2] in 2002. Since then, similar
cases have been reported in the fields of dermatology and urology [3, 4]. These lesions
typically present as non-tender subcutaneous nodules with a diameter ranging from 2 to 7 cm
[2, 4–11]. Local skin changes, such as erythema or ulceration, are commonly present [3, 5, 7,
9]. These granulomas tend to resolve once leuprorelin injections are discontinued [2–13].

Herein, we report a case of a patient with prostate cancer who developed reactive in-
tramuscular granulomas at injection sites in both upper arms due to leuprorelin acetate
administration. The appearance of these lesions closely resembled that of malignant soft
tissue tumors, making them indistinguishable without confirming their histology.

Case Presentation

A 73-year-old man was referred to our orthopedic department for an assessment of
painful masses in both upper arms. He had a history of prostate cancer and had been receiving
subcutaneous injections of leuprorelin acetate for the previous 12 months. Initially, he re-
ceived the 3.75 mg formula monthly for the first 6 months, which was later switched to 3-
month 11.25 mg injections. The patient noticed the masses after receiving the third injection
of the 3-month formulation. On physical examination, we observed tender, firm but elastic,
relatively immobile masses in both upper arms with no noticeable skin changes. Magnetic
resonance imaging (MRI) of his left arm revealed a lobulated, 9-cm-long mass in the lateral
head of the triceps. The lesion had iso-intensity on T1-weighted images (shown in Fig. 1a) and
heterogeneous high intensity on T2-weighted images (shown in Fig. 1b), with strong en-
hancement with gadolinium (shown in Fig. 1c). Given the presence of a large intramuscular
mass with strong gadolinium enhancement and nonspecific signal change patterns on MRI, a
provisional diagnosis of malignant soft tissue tumor was made. To further investigate, we
performed fluorodeoxyglucose-positron emission tomography/computed tomography (FDG-
PET/CT), which revealed high uptake in the masses of both upper arms, with a maximum
standardized uptake of 13.14 (shown in Fig. 2). However, no lesions suggestive of distant
metastases were detected. Furthermore, blood tests showed no evidence of inflammatory
reactions or elevated concentrations of tumor markers, including prostate-specific antigen
and soluble interleukin-2 receptor.

Our differential diagnoses comprise primary malignant soft tissue tumors, other ma-
lignant intramuscular lesions such as malignant lymphoma, and metastases from prostate
cancer, as well as other tumor-like lesions such as reactive granuloma, nodular fasciitis,
abscess, and hematoma. As neither imaging nor laboratory findings could definitively rule out
the possibility of malignancy, we decided to perform a percutaneous CT-guided needle biopsy.
The pathological examination of hematoxylin-eosin-stained sections showed granulomatous
changes consisting of aggregations of epithelioid and multinucleated giant cells, accompanied
by inflammatory infiltration of lymphocytes and eosinophils. The multinucleated giant cells
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contained cytoplasmic vacuoles of varying sizes (shown in Fig. 3). There was no evidence of
malignancy, and we were able to exclude mycosis and tuberculosis based on the absence of
detectable pathogens and negative cultures.

Considering these pathological findings and the location of the masses deep into the sites
where leuprorelin acetate was injected, our final diagnosis pointed toward reactive granulomas
induced by the leuprorelin acetate injections. Leuprorelin was discontinued immediately and
replacedwith oral antiandrogen therapy.Within 6months, bothmasses and associated symptoms
resolved completely, and there was no evidence of progression of our patient’s prostate cancer.

Discussion

The incidence of leuprorelin acetate-related reactive granulomas has been reported to
range from 3.2% to 9.5% for the 1-month formulation and 4.2–11.9% for the 3-month
formulation [1, 7–9]. The incidence appears to be higher with the 3-month formulation
(Table 1). Among the 54 reported cases where details of leuprorelin treatment were

Fig. 1. MRI findings of an intramuscular mass in the left upper arm. Images show a 9-cm-long mass in the
lateral head of the triceps with iso-intensity on T1-weighted images (a), heterogeneously high intensity on
T2-weighted images with fat suppression (b), and strong enhancement with gadolinium (c).

Case Reports
in Oncology

Case Rep Oncol 2024;17:17–24 19
DOI: 10.1159/000533924 © 2024 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Yamaguchi et al.: Reactive Granuloma Mimicking Sarcoma in a Prostate Cancer Patient

https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000533924
https://www.karger.com/cro


mentioned [2–12], a significant majority, 88.9% (48 cases), had granulomas following ad-
ministration of a 3-month or longer formulation, whereas only 11.1% (6 cases) were as-
sociatedwith the 1-month formulation. Consistent with this, our patient developed upper arm
masses after switching to the 3-month formulation. The observed disparity in incidence
between the 1-month and 3-month formulations is likely attributable to differences in the
molecular structure of the microcapsules used in these injections [5, 6]. Microcapsules play a
crucial role in regulating the release and absorption of the active drug in all types of leu-
prorelin depot injections. These microcapsules are composed of synthetic biodegradable
polymers of lactic acid, with or without glycolic acid, depending on the type of formulation
used; 1-month versus 3-month, respectively [6]. While the exact reasons for the occurrence of

a

b

Fig. 2. Fluorodeoxyglucose-positron emission tomography/computed tomography (FDG-PET/CT) findings at
the time of presentation. Both upper arm masses show high FDG uptake (arrows). Relevant parts of a whole-
body scan (a) and an axial image (b) are presented.

Fig. 3. Pathological findings on hematoxylin-eosin-stained sections of a biopsy specimen. Granulomatous
changes consisting of epithelioid cells accompanied by inflammatory infiltration of lymphocytes and eo-
sinophils, and multinucleated giant cells are apparent. The giant cells contain lucent cytoplasmic vacuoles of
varying sizes. Magnification, ×100 (a), ×400 (b).
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reactive granulomas after leuprorelin injection have not yet been fully clarified, a widely
accepted hypothesis points toward foreign body reactions triggered by the microcapsules
[3–9, 12] and degenerated fat tissue because of leuprorelin’s lipolytic activity [6, 8].

Reactive granulomas after leuprorelin acetate administration typically manifest as subcu-
taneous nodules, as summarized in Table 1,while only a few cases (three of 55 previously reported
cases) have been documented to develop intramuscularly [2, 6]. Subcutaneous injections are

Table 1. Formulas and doses of leuprorelin acetate prior to reactive granuloma formation and location of the
lesions in reported prostate cancer cases

Formulas and doses of injection prior to granuloma formation Location Reference (year)

ND SC Whitaker et al. [2] (2002)

#1. 1-month × 6 times and 3-month × 3 times SC Yasukawa et al. [5] (2005)

#2. 1-month × 3 times and 3-month × 5 times SC

#3. 3-month × 3 times SC

1-month × 4 times and 3-month × 2 times SC Ouchi et al. [6] (2006)

ND SC Sakamoto et al. [11] (2006)

#1. 1-month and 3-month for 5 months in total
(precise doses were not described)

SC Shiota et al. [8] (2007)

#2. 1-month and 3-month for 13 months in total
(precise doses were not described)

SC

#3. 3-month × 2 times SC

#4. 3-month × 3 times SC

#5. 1-month × unknown times and 3-month × 9 times SC

<A report on 6 granuloma cases> SC Watanabe et al. [4] (2009)

1-month; 1 case, 3-month; 5 cases

Total duration of 150 days (mean of 6 cases, 35–350 days)

4-month × 2 times IM Vinson et al. [12] (2012)

<A report on 13 granuloma cases among 335 patients
with prostate cancer treated with leuprorelin acetate>

SC Kawai et al. [7] (2014)

1-month only; 3 cases, 1-month and 3-month; 10 cases

1-month × 1.7 times (mean of 3 cases), 3-month × 2.4 times
(average of 10 cases)

#1. 3-month × 1 time IM Thway et al. [3] (2015)

#2. 1-month × unknown times and 3-month × 1 time SC-IM

<A report on 21 granuloma cases among 180 patients
with prostate cancer treated with leuprorelin acetate>

SC Fukui et al. [9] (2015)

1-month only; 2 cases, 3-month; 19 cases
Total duration of 22 months (median of 21 cases, 4–62 months)

6-month × 2 times SC Grimaux et al. [10] (2020)

1-month × 6 times and 3-month × 3 times IM Our case

ND, not described in the literature; SC, subcutaneous; IM, intramuscular.

Case Reports
in Oncology

Case Rep Oncol 2024;17:17–24 21
DOI: 10.1159/000533924 © 2024 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Yamaguchi et al.: Reactive Granuloma Mimicking Sarcoma in a Prostate Cancer Patient

https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000533924
https://www.karger.com/cro


believed to have a higher likelihood of causing these reactive granulomas [4–8, 11, 13]. Some
authors have suggested that intramuscular injections may be safer, as they are less likely to
stimulate local granulomatous reactions [4, 11, 13]. However, there is no definitive evidence to
support this contention. In Japan, leuprorelin acetate is generally administered subcutaneously to
avoid complications from intramuscular injection. In our patient’s case, the masses were intra-
muscular despite subcutaneous administration of leuprorelin acetate. This anomaly could be
attributed to the possibility of the subcutaneous injections leaking into the triceps muscles, likely
due to the thin subcutaneous layer observed onMRI and CT imaging (shown in Fig. 1, 2). Given the
deep location of the granulomas in relation to the triceps fascia and their relatively large diameter
(9 cm) onMRI, we initially considered the possibility ofmalignant soft tissue tumors, including soft
tissue sarcoma. As a result, a correct diagnosis of reactive granuloma was only arrived at after
comprehensive clinical evaluation, including an FDG-PET scan and biopsy.

The differential diagnoses for soft tissue masses in prostate cancer patients are abscess,
tuberculosis, hematoma, sarcoidosis, and soft tissue metastases [2, 3, 7, 11, 12]. When the lesions
are intramuscular, especially when they exceed 5 cm in diameter, both primary and metastatic
soft tissue tumors should be considered [14]. In such cases, a multimodal clinical evaluation is
essential to confirm the diagnosis, as described in the present report. Imaging findings of
leuprorelin-related reactive granulomas have been described in three published reports (Table 2)
[3, 5, 12]. Typically, MRI shows low signals on T1-weighted images and high signals on T2-
weighted images with contrast enhancement, resembling characteristics seen in various types of
malignant soft tissue tumors. Our patient’s contrast-enhanced MRI presented a similar pattern
(shown in Fig. 1). While there is only one report of FDG-PET findings [12], the authors reported
FDG uptake in a reactive granuloma after leuprorelin injection, which is similar to our obser-
vations (shown in Fig. 2). It is challenging to definitively rule out the possibility of malignant soft
tissue tumors based solely on imaging studies, even with contrast-enhanced MRI or FDG-PET.
Pathological findings are crucial for definite diagnoses in all previously reported cases as well as
in our own (shown in Fig. 3) [2–13]. Hematoxylin-eosin-stained sections show granulomatous
changes comprising epithelioid cells, inflammatory cell infiltration, and giant multinucleated cells
with clear cytoplasmic vacuoles of various sizes. Microscopic examination has identified the
cytoplasmic vacuoles, approximately 20 μm in diameter, as the microcapsules themselves [4],
while electron microscopic studies have identified both smaller and larger lucent vacuoles as
degenerated lipid droplets [4]. The giant multinucleated cells with intracytoplasmic vacuoles are
commonly found in leuprorelin injection site granulomas. Special stains, such as Ziehl-Nielsen and
periodic acid-Schiff, are required to exclude tuberculosis and fungal infection. Immunohisto-
chemistry can also be helpful in ruling out malignant diseases.

Reactive granulomas induced by leuprorelin acetate injections are relatively common in
patients with prostate cancer receiving this treatment. However, many medical practitioners
outside of urology or dermatology may not be familiar with this condition. In some instances,
granulomas can present as intramuscular masses due to technical errors during leuprorelin
injection. Consequently, patients with such granulomas are often referred to the orthopedic
department for diagnostic purposes. Living in the so-called “cancer era,” there is increasing
societal demand for orthopedic surgeons to attend to musculoskeletal symptoms related to
cancer or its treatment [15]. Considering the large number of patients with prostate cancer
receiving leuprorelin acetate, orthopedic surgeons who may have limited experience caring
for patients with cancer could encounter cases like the one we presented. Medical practi-
tioners who are aware of this potential adverse effect of leuprorelin acetate injection can
readily suspect this condition based on the patients’ clinical presentation. It is essential to
note that reactive granuloma is benign and typically resolves with the discontinuation of
leuprorelin injections. Therefore, invasive procedures like surgical resection may not be
necessary if the correct diagnosis is made. Nevertheless, confirming the diagnosis through
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histological examination, such as a needle or incisional biopsy, may be strongly advisable,
particularly when the clinical presentation raises concerns about malignant soft tissue tu-
mors, as was the case with our patient. The authors have completed the CARE Checklist for
this case report, which is attached as online supplementary material (for all online suppl.
material, see https://doi.org/10.1159/000533924).
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Table 2. Findings of imaging studies in reactive granuloma cases after leuprorelin acetate injection – summary
of the past reports

Modality Findings Reference

MRI • High intensity on T2-weighted images Yasukawa et al. [5] (2005)

• Enhanced by gadolinium contrast

MRI • Iso-intensity on T1-weighted images Vinson et al. [12] (2012)

• High intensity on T2-weighted images

• Enhanced by gadolinium contrast

FDG-PET • FDG uptake (+)

MRI • High intensity on T2-weighted images Thway et al. [3] (2015)

• Enhanced by gadolinium contrast

MRI • Iso-intensity on T1-weighted images Our case

• High intensity on T2-weighted images

• Enhanced by gadolinium contrast

FDG-PET • FDG uptake (+)

MRI, magnetic resonance imaging; FDG, fluorodeoxyglucose; PET, positron emission tomography.

Case Reports
in Oncology

Case Rep Oncol 2024;17:17–24 23
DOI: 10.1159/000533924 © 2024 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Yamaguchi et al.: Reactive Granuloma Mimicking Sarcoma in a Prostate Cancer Patient

https://doi.org/10.1159/000533924
https://jp.edanz.com/ac
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000533924
https://www.karger.com/cro


Author Contributions

Data collection and assembly: Sakura Yamaguchi, Sayaka Yamaguchi, and T. Hirozane;
manuscript writing: Sakura Yamaguchi, Sayaka Yamaguchi, and R. Nakayama; and data
analysis, data interpretation, and final manuscript approval: Sakura Yamaguchi, Sayaka
Yamaguchi, T. Hirozane, T. Mori, N. Asano, H. Okita, R. Nakayama, M. Matsumoto, and
M. Nakamura.

Data Availability Statement

The data that support the findings of this study are not publicly available due to their
containing information that could compromise the privacy of the patient but are available
from the corresponding author (S.Y.) upon reasonable request. All data generated or analyzed
during this study are included in this article. Further inquiries can be directed to the cor-
responding author.

References

1 Interview form of leuplin sr for injection kit 11.25 mg/Leuplin pro for injection kit 22.5 mg. Takeda Phar-
maceutical Company Limited. [cited 2022 Mar 7].

2 Whitaker IS, Fazel MZ, Joshi HB, Moseley RP, Turner WH. Leuprorelin acetate granulomas: recurrent sub-
cutaneous nodules mimicking metastatic deposits at injection sites. BJU Int. 2002;90(3):350.

3 Thway K, Strauss DC, Smith MJ, Fisher C. Foreign body granulomas induced by intramuscular leuprorelin
acetate injection for prostate cancer: clinical mimics of soft tissue sarcoma. Case Rep Oncol Med. 2015;2015:
947040.

4 Watanabe T, Yamada N, Yoshida Y, Yamamoto O. A morphological study of granulomas induced by subcu-
taneous injection of leuprorelin acetate. J Cutan Pathol. 2009;36(12):1299–302.

5 Yasukawa K, Sawamura D, Sugawara H, Kato N. Leuprorelin acetate granulomas: case reports and review of the
literature. Br J Dermatol. 2005;152(5):1045–7.

6 Ouchi T, Koyama T, Miyata N, Sugiura M. Granuloma caused by subcutaneous injection of leuprorelin acetate
product: case report and histopathological findings. J Dermatol. 2006;33(10):719–21.

7 Kawai M, Ikoma N, Yamada A, Ota T, Manabe Y, Kato M, et al. A case of foreign body granuloma induced by
subcutaneous injection of leuprorelin acetate ─ clinical analysis for 335 cases in our hospital─. Tokai J Exp Clin
Med. 2014;39(3):106–10.

8 Shiota M, Tokuda N, Kanou T, Yamasaki H. Incidence rate of injection-site granulomas resulting from the
administration of luteinizing hormone-releasing hormone analogues for the treatment of prostatic cancer.
Yonsei Med J. 2007;48(3):421–4.

9 Fukui S, Nakai Y, Matsumoto Y, Kagebayashi Y, Samma S. Investigation of incidence and risk factors of
subcutaneous granulomas induced by injection of leuprorelin acetate. Hinyokika Kiyo. 2015;61(2):55–9. (in
Japanese).

10 Grimaux X, Saloum J, Letzelter M, Brassart E, Croue A. An indurated right arm mass in a patient treated for
locally advanced prostate cancer. Int J Dermatol. 2020;59(4):423–4.

11 Sakamoto R, Higashi Y, Mera K, Kanekura T, Kanzaki T. Granulomas induced by subcutaneous injection of
leuprorelin acetate. J Dermatol. 2006;33(1):43–5.

12 Vinson EN, Braga-Baiak A, Dodd LG, Martinez S. Imaging of recurrent intramuscular granulomatous masses
induced by depot injection of leuprorelin. Skeletal Radiol. 2012;41(3):347–52.

13 Watanabe T, Yamada N, Yoshida Y, Yamamoto O. Granulomas induced by subcutaneous injection of a lu-
teinizing hormone-releasing hormone analog: a case report and review of the literature. J Cutan Pathol. 2010;
37(10):1116–8.

14 Kawai A, Araki N, Ae K, Akiyama T, Ozaki T, Kawano H, et al. Japanese Orthopaedic Association (JOA) clinical
practice guidelines on the management of soft tissue tumors 2020: secondary publication. J Orthop Sci. 2022;
27(3):533–50.

15 Kawano H, Hirahata M, Imanishi J. Locomotive syndrome in cancer patients: a new role of orthopaedic
surgeons as a part of comprehensive cancer care. Int J Clin Oncol. 2022;27(8):1233–7.

Case Reports
in Oncology

Case Rep Oncol 2024;17:17–24 24
DOI: 10.1159/000533924 © 2024 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Yamaguchi et al.: Reactive Granuloma Mimicking Sarcoma in a Prostate Cancer Patient

https://doi.org/10.1046/j.1464-410x.2002.02858.x
https://doi.org/10.1155/2015/947040
https://doi.org/10.1111/j.1600-0560.2009.01270.x
https://doi.org/10.1111/j.1365-2133.2005.06341.x
https://doi.org/10.1111/j.1346-8138.2006.00167.x
https://doi.org/10.3349/ymj.2007.48.3.421
https://doi.org/10.1111/ijd.14569
https://doi.org/10.1111/j.1346-8138.2006.00008.x
https://doi.org/10.1007/s00256-011-1254-8
https://doi.org/10.1111/j.1600-0560.2009.01456.x
https://doi.org/10.1016/j.jos.2021.11.023
https://doi.org/10.1007/s10147-022-02194-w
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000533924
https://www.karger.com/cro

	Bilateral Upper Arm Granulomas Induced by Leuprorelin Acetate Injection Mimicking Malignant Soft Tissue Tumors: A Case Report
	Introduction
	Case Presentation
	Discussion
	Acknowledgments
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments 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 150
  /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 150
  /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

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


