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Background: Sclerosing epithelioid fibrosarcoma (SEF) is an extremely rare, aggressive
malignant subtype of fibrosarcoma. Only dozens of cases of primary SEF in the bone have
been reported so far, without case involving fibula reported in literature to date. Herein we
report the first case of primary SEF in the right fibula in a 19-year-old man. In this case
report, we firstly give a comprehensive description of fibula SEF, including its complete
clinical course and radiological findings.
Case Presentation: A 19-year-old man presented with a half-year history of soreness in
the right lower leg. Contrast-enhanced computed tomography (CE-CT) and magnetic
resonance imaging (MRI) of the right lower leg were performed. Based on the radiological
examinations, a diagnosis of malignant tumor arising in the fibular diaphysis was made.
Final diagnosis of primary SEF in the right fibula was confirmed by histopathological and
immunohistochemical examinations after surgical resection. The patient had no signs of
recurrence or metastasis during a 24-month follow-up.

Conclusion: We report an exceedingly rare case of primary SEF in the right fibula and its
radiological features with CE-CT and MRI.

Keywords: bone tumor, fibula, sclerosing epithelioid fibrosarcoma, contrast-enhanced computed tomography,
magnetic resonance imaging
INTRODUCTION

Sclerosing epithelioid fibrosarcoma (SEF) is an extremely rare, aggressive and malignant subtype of
fibrosarcoma described initially by Meis-Kindblom and grouped under low-grade fibrosarcoma in
1995, which is characterized by small and cytologically bland epithelioid cells arrayed in cords, nests
or sheets embedded in a dense collagenous extracellular matrix (1). It has been reported to have
relatively high incidence of local recurrence (>50% of cases), metastasis (40–80% of cases) and
tumor-related mortality (2, 3). SEF typically involves the extremities or the torso (2), followed by the
abdominal viscera (4, 5) and head and neck areas (6–8). Primary SEF in the bone was first reported
in 2001 (9). And it is exceedingly rare which may cause diagnostic pitfalls radiologically. Only
dozens of cases of primary SEF in the bone have been reported so far (10–14), without case
involving fibula reported in literature to date. Herein we report the first case of primary SEF in the
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right fibula in a 19-year-old man. In this case report, we firstly
give a comprehensive description of fibula SEF, including its
complete clinical course and radiological findings.
CASE PRESENTATION

Clinical History
A 19-year-old man presented with soreness in right leg for over
half a year, which was tolerable without limb numbness. The
symptom was not severe or aggravated by movement. He had no
history of recent trauma or injuries. Then, he was admitted to the
Department of Osteology of the Second Affiliated Hospital of
Zhejiang University School of Medicine due to a soft tissue mass
in the right fibula found by plain X-ray. Coagulation blood tests
revealed that prothrombin time was 14.8 s (normal range: 12–14
s). Routine blood laboratory tests, including full blood count,
erythrocyte sedimentation rate (ESR), electrolyte panels, renal
and liver function test were normal, except 49.8% neutrophils
(normal range: 50–70%) and 43.5% lymphocytes (normal range:
20–40%). And routine fecal and urine laboratory tests including
a fecal occult blood test indicated normal findings. Routine
serum tumor biomarkers were all within normal ranges,
including carcinoembryonic antigen (2.7 ng/mL), carbohydrate
antigen 125 (CA125, 4.3U/ml), carbohydrate antigen 199
(CA199, 2.0 U/ml), alpha fetoprotein serum (2.0 ng/mL), and
prostate-specific antigen (0.245 ng/mL).
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Radiological Examinations
Plain X-ray revealed an irregular, low-density and well-
demarcated region of bone destruction in the right distal fibula
with scattered patches of slightly high density inside and slight
periosteal reaction. Slight swelling change of the adjacent soft
tissue was also observed. Computed tomography (CT) images of
bony window showed centrally expansile osteolytic changes with
scattered punctate bony sclerosis inside (Figures 1A, B). Axial
CT images demonstrated a soft tissue mass with heterogeneous
density (Figure 1C) and mild enhancement in the arterial phase
(Figure 1D) and moderate enhancement in the venous phase
(Figure 1E). There were no signs of fibular artery, venous, or
small saphenous venous invasion. Magnetic resonance imaging
(MRI) revealed a focal, 2.5cm × 3.0 cm × 3.2 cm, hypo- and
isointense mixed mass on T1-weighted images (T1WI) (Figure
2A), and hypo- and hyperintense mixed mass on T2-weighted
images (T2WI) (Figure 2B). There were no signs of necrosis,
hemorrhage, or cyst formation within the mass. However,
adjacent soft tissue edema and swelling was seen. Gadolinium-
enhanced T1WI revealed obvious perilesional enhancement,
particularly in the region adjacent to the normal tissue
(Figures 2C–E). The MRI report suggested an osseous
malignant tumor in the right distal fibula.

Surgical Findings and Pathological
Examination Results
Based on the radiological diagnosis, on March 5th, 2018, tumor
resection of the right distal fibula and external fixation with
FIGURE 1 | CT showed a lesion of bone destruction in the right distal fibula. Sagittal (A) and axial (B) CT of bony window showed a centrally osteolytic lesion with
an expansive growth pattern, scattered punctate bony sclerosis inside and a local, slight periosteal reaction. Axial CT of soft tissue window images demonstrate a
well-demarcated soft tissue mass displayed uneven density in unenhanced phase (C, CT value = 93 HU) and mild enhancement in the arterial phase (D, CT value =
113 HU) and moderate heterogeneous enhancement in the portal phase (E, CT value = 123 HU).
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autogenous fibular graft and reconstruction were performed. The
tumor was well-demarcated, and located in the right distal fibula
6 cm from the right ankle without infiltrating the surrounding
blood vessels and nerves. No visible metastatic nodules were
found surrounding the tumor. Histological staining showed that
fibroblastic epithelioid cells were ovoid and arranged in nests,
cords, or sheets within a collagen-rich extracellular matrix
(Figure 3). Immunohistochemical staining showed the tumor
cells were positive for CD31 (weak positive), ERG, Fli-1, and
Myoglobin, and negative for CD34, S-100, smooth muscle actin
(SMA), Desmin, CK (AE1/AE3), CAM5.2, MyoD1, and
Myogenin. The Ki-67 proliferation index was low (5%) in
tumor cells. A diagnosis of primary SEF in the fibula was
finally determined.

Post-Operative Course
After 24 months of follow-up, the patient had no signs of
recurrence or metastasis. The timeline of diagnosis and
treatment was shown in Figure 4.
Frontiers in Oncology | www.frontiersin.org 3
DISCUSSION

SEF is an extremely rare variant of fibrosarcoma, which is
considered as a low-grade fibrosarcoma (1, 9). However, SEF is
an aggressive tumor with high rates of recurrence, metastasis and
mortality (1, 9). It mostly occurs in the soft tissues. Only a
handful of cases have been reported to occur primarily in bone
(9, 10, 14, 15), without case involving fibula reported in literature
to date. To the best of our knowledge, this case is the first
reported case of primary SEF in the fibula. Primary osseous SEF
mainly affects patients with a mean age of 45 years and has no
gender predilection (10). Nevertheless, this patient was a 19-
year-old young man.

We reviewed all the cases of primary SEF in long bones in the
reported literatures (Supplementary Table). Of these 11 cases,
there were 5 males and 6 females with an age range of 8–73 years.
There were 6 cases in the femur, 2 cases in the ulna, 1 case in the
humerus, 1 case in the tibia and 1 case in the fibula. Of these
cases, only 3 cases showed CT and/or MR images (10, 14, 16). In
FIGURE 2 | Axial T1-weighted image without contrast enhancement. (A), T2-weighted image (B) and the arterial phase of T1-weighted image (C). The arterial (D)
and the venous (E) phase of coronal T1-weighted images. MRI revealed a focal, hypo- and isointense mixed mass on T1-weighted image (A), and hypo- and
hyperintense mixed mass on T2-weighted image (B). There were no signs of necrosis, hemorrhage, or cyst formation within the mass. However, adjacent soft tissue
edema and swelling was seen. Gadolinium-enhanced T1-weighted images revealed obvious perilesional enhancement, particularly in the region adjacent to the
normal tissue (C–E).
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this case report, we firstly give a comprehensive radiological
description of fibula SEF, including CT and MR findings.
Primary osseous SEF usually manifested as a well-demarcated,
heterogeneous, osteolytic mass with bone destruction on CT (10,
13). The mass typically presented a sharp border without obvious
periosteal reaction (10, 13). In the present case, the osteolytic lesion
also presented a well-demarcated sharp border with slight
periosteal reaction. In addition, irregular areas of low signal
intensity was found within the mass on T2WI (Figure 2B) and
this area showed no enhancement on gadolinium-enhanced T1WI
(Figures 2C–E), which may present the area of decreased
cellularity and dense fibrous tissue or collagen deposition (17).
Obvious perilesional enhancement of the tumor adjacent tissue
region was found on gadolinium-enhanced T1WI (Figures 2C–E),
which may be associated with cellular and vascular proliferation,
peritumoral desmoplastic reaction and inflammatory cell
infiltration (18). Moreover, adjacent soft tissue edema and
swelling surrounding the tumor were found in this case. These
radiological features may be indicative of a malignant tumor.
Therefore, in the present case, imaging findings successfully
suggested a malignant tumor containing fibrous tissue.

Radiological features, especially MRI features, may provide
biological and histopathological information relating to SEF.
However, the radiological differential diagnosis of primary
Frontiers in Oncology | www.frontiersin.org 4
osseous SEF in the fibula is challenging because of its rarity.
Because primary osseous SEF occurs in the bone marrow and
presents prominent osteoid-like sclerosis and occasional
ossification, SEF is at risk to be misdiagnosed as osteosarcoma
before surgery. Nevertheless, osteosarcoma usually show a
marked periosteal reaction on plain X-ray and CT, and has no
area of low signal intensity within the mass on T2WI of MRI.

Surgical resection remains the most effective treatment for
SEF (19). It remains unclear about the effectiveness of systemic
adjuvant therapy in improving the progression of SEF (20, 21).
Because of its aggressive behavior, SEF usually shows a poor
prognosis. Therefore, regular radiological follow-up is needed.
As far as this 19-year-old young man was concerned, he was
advised to maintain regular follow-up after treatment. After 24-
month follow-up, the present case had no signs of recurrence
or metastasis.

In summary, this case is the first reported case of primary SEF
in the fibula. It is difficult to make an accurate diagnosis before
surgery due to its rarity. Radiological features, especially MRI
features, may provide some biological and histopathological
information for preoperative diagnosis. However, it is noted
that primary osseous SEF should receive diagnostic
consideration for lesion that exhibits a slowly enlarging mass,
fibrous tissue inside, and obvious perilesional enhancement.
FIGURE 4 | The timeline of diagnosis and treatment.
FIGURE 3 | Histological images. (A) The tumor consisted of extensive areas of a densely sclerotic hyaline matrix with fibroblastic epithelioid cells arranged in cords,
nests, or sheets inside accompanied by partial calcification (hematoxylin and eosin staining; original magnification: × 4). (B) Cells were arranged in nests or clusters
(hematoxylin and eosin staining; original magnification: × 10).
November 2020 | Volume 10 | Article 603127

https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Ding et al. Case Report: Sclerosing Epithelioid Fibrosarcoma
DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/Supplementary Material. Further inquiries can be
directed to the corresponding author.
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Second Affiliated Hospital of Zhejiang
University School of Medicine Ethics Committee. The patients/
participants provided their written informed consent to
participate in this study. Written informed consent was
obtained from the individual(s) for the publication of any
potentially identifiable images or data included in this article.
Frontiers in Oncology | www.frontiersin.org 5
AUTHOR CONTRIBUTIONS

CW performed the data acquisition. CW and QD performed the
radiological images analysis. YF and FH performed the
histological images analysis. CW, QD, XS, and XL performed
the manuscript preparation. All authors contributed to the article
and approved the submitted version.
SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fonc.2020.
603127/full#supplementary-material
REFERENCES
1. Meis-Kindblom JM, Kindblom LG, Enzinger FM. Sclerosing epithelioid

fibrosarcoma. A variant of fibrosarcoma simulating carcinoma. Am J Surg
Pathol (1995) 19:979–93. doi: 10.1097/00000478-199509000-00001

2. Baranov E, Hornick JL. Soft tissue special issue: fibroblastic and
myofibroblastic neoplasms of the head and neck. Head Neck Pathol (2020)
14:43–58. doi: 10.1007/s12105-019-01104-3

3. Zhang S, Zhang Y, Guo L, Zhang H, Yu Y, Li D, et al. Primary sclerosing
epithelioid fibrosarcoma of chest wall in a patient with breast cancer: a case
report. Int J Clin Exp Pathol (2019) 12:365–71.

4. Xia W, Yang Y, Huang Y. Imaging features of sclerosing epithelioid
fibrosarcoma of the pancreas: a case report. Front Oncol (2020) 10:901.
doi: 10.3389/fonc.2020.00901

5. Ertoy BD, Kosemehmetoglu K, Aydin O, Bridge JA, Buyukeren B, Aki FT.
Primary sclerosing epithelioid fibrosarcoma of kidney with variant
histomorphologic features: report of 2 cases and review of the literature.
Diagn Pathol (2015) 10:186. doi: 10.1186/s13000-015-0420-z

6. Flaman AN, Wasserman JK, Gravel DH, Purgina BM. Ear and temporal bone
pathology: neural, sclerosing and myofibroblastic lesions. Head Neck Pathol
(2018) 12:392–406. doi: 10.1007/s12105-018-0891-9

7. Zhang J, Chou D. Spinal sclerosing epithelioid fibrosarcoma at the
cervicothoracic junction. World Neurosurg (2018) 114:155–60. doi: 10.1016/
j.wneu.2018.03.105

8. Laliberte C, Leong IT, Holmes H, Monteiro EA, O’Sullivan B, Dickson BC.
Sclerosing epithelioid fibrosarcoma of the jaw: late recurrence from a low grade
fibromyxoid sarcoma. Head Neck Pathol (2018) 12:619–22. doi: 10.1007/
s12105-017-0879-x

9. Antonescu CR, Rosenblum MK, Pereira P, Nascimento AG, Woodruff JM.
Sclerosing epithelioid fibrosarcoma: a study of 16 cases and confirmation of a
clinicopathologically distinct tumor. Am J Surg Pathol (2001) 25:699–709.
doi: 10.1097/00000478-200106000-00001

10. Tsuda Y, Dickson BC, Dry SM, Federman N, Suurmeijer A, Swanson D, et al.
Clinical and molecular characterization of primary sclerosing epithelioid
fibrosarcoma of bone and review of the literature. Genes Chromosomes
Cancer (2020) 59:217–24. doi: 10.1002/gcc.22822

11. Liu HT, Zhang YH, Song J, Shao J. Sclerosing epithelioid fibrosarcoma of the
lumbar spine: a case report and review of the literature. Br J Neurosurg (2019),
1–3. doi: 10.1080/02688697.2019.1670332

12. Xu J, Wang J, Zhang M, Li B. Skull sclerosing epithelioid fibrosarcoma: a case
report and review of the literature.Oncol Lett (2016) 11:3417–20. doi: 10.3892/
ol.2016.4385
13. Righi A, Gambarotti M, Manfrini M, Benini S, Gamberi G, Cocchi S, et al.
Sclerosing epithelioid fibrosarcoma of the thigh: report of two cases with
synchronous bone metastases. Virchows Arch (2015) 467:339–44.
doi: 10.1007/s00428-015-1810-z

14. Wojcik JB, Bellizzi AM, Dal Cin P, Bredella MA, Fletcher CD, Hornicek FJ,
et al. Primary sclerosing epithelioid fibrosarcoma of bone: analysis of a series.
Am J Surg Pathol (2014) 38:1538–44. doi: 10.1097/PAS.0000000000000265

15. Chew W, Benson C, Thway K, Hayes A, Miah A, Zaidi S, et al. Clinical
characteristics and efficacy of chemotherapy in sclerosing epithelioid
fibrosarcoma. Med Oncol (2018) 35:138. doi: 10.1007/s12032-018-1192-6

16. Grunewald TG, von Luettichau I, Weirich G, Wawer A, Behrends U,
Prodinger PM, et al. Sclerosing epithelioid fibrosarcoma of the bone: a case
report of high resistance to chemotherapy and a survey of the literature.
Sarcoma (2010) 2010:431627. doi: 10.1155/2010/431627

17. Christensen DR, Ramsamooj R, Gilbert TJ. Sclerosing epithelioid
fibrosarcoma: short t2 on mr imaging. Skeletal Radiol (1997) 26:619–21.
doi: 10.1007/s002560050297

18. Semelka RC, Hussain SM, Marcos HB, Woosley JT. Perilesional enhancement
of hepatic metastases: correlation between mr imaging and histopathologic
findings-initial observations. Radiology (2000) 215:89–94. doi: 10.1148/
radiology.215.1.r00mr2989

19. Bai S, Jhala N, Adsay NV, Wei S. Sclerosing epithelioid fibrosarcoma of the
pancreas. Ann Diagn Pathol (2013) 17:214–6. doi: 10.1016/j.anndiagpath.
2011.06.006

20. Chow LT, Lui YH, Kumta SM, Allen PW. Primary sclerosing epithelioid
fibrosarcoma of the sacrum: a case report and review of the literature. J Clin
Pathol (2004) 57:90–4. doi: 10.1136/jcp.57.1.90

21. Ossendorf C, Studer GM, Bode B, Fuchs B. Sclerosing epithelioid
fibrosarcoma: case presentation and a systematic review. Clin Orthop Relat
Res (2008) 466:1485–91. doi: 10.1007/s11999-008-0205-8
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Ding, Shao, Liu, Fu, Huang and Wang. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
November 2020 | Volume 10 | Article 603127

https://www.frontiersin.org/articles/10.3389/fonc.2020.603127/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2020.603127/full#supplementary-material
https://doi.org/10.1097/00000478-199509000-00001
https://doi.org/10.1007/s12105-019-01104-3
https://doi.org/10.3389/fonc.2020.00901
https://doi.org/10.1186/s13000-015-0420-z
https://doi.org/10.1007/s12105-018-0891-9
https://doi.org/10.1016/j.wneu.2018.03.105
https://doi.org/10.1016/j.wneu.2018.03.105
https://doi.org/10.1007/s12105-017-0879-x
https://doi.org/10.1007/s12105-017-0879-x
https://doi.org/10.1097/00000478-200106000-00001
https://doi.org/10.1002/gcc.22822
https://doi.org/10.1080/02688697.2019.1670332
https://doi.org/10.3892/ol.2016.4385
https://doi.org/10.3892/ol.2016.4385
https://doi.org/10.1007/s00428-015-1810-z
https://doi.org/10.1097/PAS.0000000000000265
https://doi.org/10.1007/s12032-018-1192-6
https://doi.org/10.1155/2010/431627
https://doi.org/10.1007/s002560050297
https://doi.org/10.1148/radiology.215.1.r00mr2989
https://doi.org/10.1148/radiology.215.1.r00mr2989
https://doi.org/10.1016/j.anndiagpath.2011.06.006
https://doi.org/10.1016/j.anndiagpath.2011.06.006
https://doi.org/10.1136/jcp.57.1.90
https://doi.org/10.1007/s11999-008-0205-8
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Case Report: Radiological Features of Sclerosing Epithelioid Fibrosarcoma in the Right Fibula
	Introduction
	Case Presentation
	Clinical History
	Radiological Examinations
	Surgical Findings and Pathological Examination Results
	Post-Operative Course

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Supplementary Material
	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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /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 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 0.40
    /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 false
  /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 0.40
    /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 false
  /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

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


