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Multiple cardiac
myxofibrosarcomas with
complete right pulmonary
artery occlusion: a case report
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Primary cardiac myxofibrosarcoma is a rare form of cardiac malignant tumors.

MFS usually involves the left atrium and presents as a unicentric or multicentric

tumor mass. We reported on a 37-year-old female who presented with chest

tightness and dyspnea for a month, dry cough, and occasionally having blood

streak sputum for half a month. Echocardiography, cardiac computed

tomography and cardiac positron emission tomography revealed multiple

tumors in the heart. The right ventricle and right pulmonary artery were

involved, with occlusion of the right pulmonary artery. Cardiac tumors were

surgically resected and were consistent with low-grade MFS. No recurrence or

metastasis occurred at 20 months of follow-up.

KEYWORDS
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1 Introduction

Primary cardiac tumors are rare, with an incidence of 1.38–30 per 100,000 per year (1).

They are usually benign, and only 20% are malignant (2). Primary cardiac sarcoma is a rare

clinical entity, with an incidence of 0.0001% in collected autopsy series (3). However,

myxofibrosarcoma (MFS) is an uncommon primary cardiac sarcoma that typically affects

the left atrium (LA). Only a few isolated cases of primary cardiac MFS have been reported

(4). Herein, we describe a clinicopathologic case of primary MFS in the right ventricular

outflow tract (RVOT) and right pulmonary artery (RPA), with occlusion of the RPA.
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2 Case report

A 37-year-old female complained of chest tightness and dyspnea

for a month, dry cough, and occasionally having blood streak sputum

for half a month. She had no specific medical history or lifestyle. On

physical examination, her heart rate was 88 beats/min, and the blood

pressure was 125/74 mmHg. There is a grade II–III systolic murmur at

the tricuspid valve auscultation area. The electrocardiogram showed

normal sinus rhythm. Laboratory analyses were regular. Chest X-ray

showed cardiomegaly and prominent proximal pulmonary arteries

suggestive of pulmonary hypertension. Transthoracic

echocardiography (TTE) revealed a mobile, polylobate shaped mass

with mid-to-high echogenicity, measuring 36 mm × 22 mm, located in

the RVOT. The demarcation between the lesion and the right ventricle

wall was indistinct. Additionally, another mid-to-high echogenicity

mass was observed in the RPA with occlusion. Mild tricuspid

regurgitation, systolic pulmonary artery pressure of 53 mmHg, and a

left ventricular ejection fraction of 60% were also noted (Figures 1A, B).

The mass in the RVOT was considered a myxoma on TTE. Cardiac

computed tomography (CT) imaging revealed the presence of a mixed-

density lesion measuring 32 mm × 20 mm with irregular margins in

the RVOT, leading to obstruction of blood flow to the pulmonary

artery. Furthermore, a lesion was observed in the RPA, resulting in

complete occlusion. Both lesions did not exhibit contrast uptake.

Importantly, no pericardial effusion was detected (Figures 2A-C).

The masses in the RVOT and RPA were distinct from each other.

Additionally, a pleural effusion on the right side and inflammation in

the upper lobe of the right lung were also observed. Cardiac positron

emission tomography (PET) revealed the presence of low-density mass

lesions in the RVOT and RPA, accompanied by multiple calcifications

within these lesions. Notably, there was no observed increase in glucose

metabolism (Figure 3). These findings suggest the potential presence of

cardiac myxomas, while no indications of metastasis to the RVOT or

RPA were observed during imaging.

The patient underwent surgical treatment due to worsening of her

clinical condition. The surgical approaches included medial sternotomy

and cardiopulmonary bypass. The RVOT mass was completely excised.

RPA endarterectomywas performed. A 3.5 cm tumorwas removed from
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the intima of the RPA. Histologically, cytologic atypia was observed in

the endocardium of the right ventricle, specifically in a large core. The

nuclei exhibited varying shapes, including round, oval, and spindle-

shaped, with no evidence of nuclear division. Fibrous hyperplasia was

present in abundance, while cells were scarce. Fibrosis and calcification

were observed in the pulmonary artery mass. The localized lesions

demonstrated spindle cell proliferation, with multinucleate myxomatous

cells also being visible. Immunohistochemistry staining revealed that the

cells were negative for Calretinin, CD31, CD34, CD68, CKpan, Desmin,

and S100, but positive for MDM2, 20% of cells were positive for cell

proliferation index Ki-67. Upon evaluation, the right ventricular mass

was diagnosed as a low-grade myxofibrosarcoma, consistent with the

masses on the pulmonary arteries (Figures 4A, B). Thrombosis and

calcification were observed in the tumors.

The patient’s postoperative progression was unremarkable, as

her dyspnea and cough were alleviated following the surgical

procedure. She declined any further administration of

chemotherapy or radiotherapy. No discomfort was reported, and

she resumed her regular activities and work. Notably, she exhibited

a satisfactory recovery without any signs of recurrence during the

20-month follow-up period (Figure 2D).
3 Discussion

MFS is a malignant fibroblastic/myofibroblastic neoplasm with

a prominent myxoid area (5). It is a common sarcoma subtype that

occurs in the extremities and trunk of elderly patients (6). Their

recurrence rates and distant metastases are high (5). Cardiac MFS is

an extremely rare entity, with only a few case reports in the

literature (4). Cardiac MFS arises in the endocardium and can

affect any part of the heart, with LA being the most common site (7).

Histologically, they exhibit the following characteristics: a

commonly nodular growth pattern; a myxoid matrix containing

elongated, curvilinear capillaries; and fusiform, round, or stellate

tumor cells with indistinct cell margins, slightly eosinophilic

cytoplasm, and hyperchromatic atypical nuclei. The lesions ranged

from hypocellular, predominantly myxoid, and predominantly
FIGURE 1

Transthoracic echocardiography revealed the presence of a mobile, polylobate shaped mass with mid-to-high echogenicity in the RVOT (A), another
lesion in the RPA (B).
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spindle-cell in appearance (low-grade neoplasms) to high-grade,

pleomorphic lesions (malignant fibrous histiocytoma-like) with

multinucleated giant cells, high mitotic activity, and areas of necrosis

(8). The lesions are classified as low-grade neoplasms with fibroblastic

differentiation and lightly myxoid stroma, endocardial cellular atypia

(spindle, round, and oval shaped cells), and nuclear pleomorphism.

The low-grade MFS tends to metastasize locally, whereas the high-

grade MFS invades local tissue and often metastasizes to distant organs

such as the lung, bone, brain, and lymph system (9, 10). It was

determined that the patient’s cardiac lesions were low-grade MFS.

Cardiac MFS is usually asymptomatic until an advanced stage. The

clinical manifestations are variable due to a wide diversity of location,

size, and morphology. They can include obstruction to flow, embolic

phenomena, systemic symptoms, and local invasion causing arrhythmia

or pericardial effusion (11). Left atrial MFS is solid and exhibits less

infiltration than right atrial MFS, and it metastasizes at a later stage of the

disease. Compared with left atrial MFS, right atrial MFS presents with

larger masses and is more likely to metastasize earlier. In most cases,

heart failure presents as the first symptom. In the present case, the RV

mass was confined to the endocardial surface of the RVOT, which was

clearly separated from the RPA mass. Many pulmonary artery sarcomas

present with pulmonary artery obstruction, making them misdiagnosed
Frontiers in Oncology 03
as chronic pulmonary embolisms. Likewise, both clinical and imaging

findings were also evident in our case.

Cardiovascular imaging remains an essential diagnostic element

in the field of cardio-oncology (12). It assesses the extent of pre-

existing cardiac comorbidity before making decisions regarding

cancer treatment. Additionally, it serves as a benchmark for

detecting alterations during therapy and for long-term follow up (13).

TTE is frequently employed as the initial diagnostic modality

for the identification of cardiac tumors (14). It effectively provides

information regarding the tumor’s location, size, shape, attachment,

and mobility. In our particular case, TTE revealed the presence of a

calcified lesion in the RVOT, as well as another space-occupying

lesion in the RPA causing occlusion.

The diagnostic echocardiographic mass (DEM) score can

increase cardiac masses diagnostic yield (15).The DEM score

ranging from 0 to 9 was developed and validated as follows:

infiltration, polylobate shape, and moderate to severe pericardial

effusion were assigned 2 points each, and inhomogeneity, sessile,

nonleft localization were assigned 1 point each. The patient’s DEM

score was 7 points, the detailed risk score formula was as follows:

infiltration (2 points), polylobate shape (2 points), inhomogeneity

(1 point), sessile (1 point), and nonleft localization (1 points).
FIGURE 2

Cardiac computed tomography demonstrated a mixed-density lesion with irregular margins in the RVOT (A), along with another mass in the RPA
that was completely occluded (B, C). Postoperative CT imaging showing re-establishment of RPA blood flow (D).
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Cardiac CT scan is a critical tool for assessing cardiac tumor

location, infiltration, and metastasis. It is worth noting that

according to existing literature (16), irregular tumor margins,

pericardial effusion, invasion, solid nature, mass diameter, CT

contrast uptake, and pre-contrast characteristics are strongly

indicative of the malignant nature of masses. The coexistence of

at least 5 CT signs perfectly identified malignant masses. However,
Frontiers in Oncology 04
in this case, the CT findings did not accurately differentiate the

nature of the masses.

Cardiovascular magnetic resonance (CMR) imaging is a key

diagnostic tool for the evaluation of patients with suspected cardiac

tumors (17). CMR provides better soft tissue characterization than

CT scan in the evaluation of cardiac tumors. PET/CT is confirmed

as an extremely powerful tool able to provide substantial
FIGURE 3

Cardiac positron emission tomography exhibited low-density mass lesions with multiple calcifications in the RVOT (A–D) and the RPA (E–H).
Notably, there were no apparent increase in glucose metabolism.
FIGURE 4

Histological examination revealed the presence of cytologic atypia in the endocardium of the right ventricle, particularly in a large core. The nuclei
exhibit varying shapes, including round, oval, and spindle-shaped. Abundant fibrous hyperplasia is observed, while the number of cells is limited (A).
The localized lesions demonstrate spindle cell proliferation, with the presence of multinucleate myxomatous cells (B). Ao, aorta; LA, left atrium; LPA,
left pulmonary artery; LV, left ventricular; MPA, main pulmonary artery; ROVT, right ventricular outflow tract; RPA, right pulmonary artery; RV, right
ventricle; T, tumor.
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information regarding the composition of cardiac masses (16).

PET/CT scan can comprehensively assess the tumor volume, and

provides functional or metabolic information. It can also reveal the

aggressiveness of cancerous tumors. Based on PET/CT imaging, the

patient was diagnosed with cardiac myxomas. Furthermore, there

was no evidence of metastasis from elsewhere to the right heart or

pulmonary artery.

Currently, surgical treatment is still the first line of treatment

for primary cardiac MFS. The survival rate of patients with

resectable tumors is higher than that of patients with unresectable

tumors (18). These tumors often have an infiltrative growth pattern;

they are difficult to excise completely, and only approximately one

third of them are removed completely. During the postoperative

period, patients usually develop local recurrence or metastases.

Chemotherapy and radiotherapy may be considered in the case of

high-grade residual lesions or tumors. Due to the limited number of

cases, there is uncertainty about the role of radiotherapy and

chemotherapy (9). Fortunately, our case did not show a local or

distant metastasis, and the mass was resected successfully. The

patient did not accept additional chemotherapy or radiotherapy for

low-grade tumors. She had returned to normal activity and work.

Notably, no instances of tumor recurrence or metastasis were

observed during the 20-month follow-up period. Nonetheless,

ongoing close monitoring remains imperative for her future care.

Primary cardiac MFS is rare malignant tumor with dismal long-

term survival and limited treatment options. Surgery is the key

treatment in cardiac MFS management strategy. Multiple imaging

modalities are helpful for evaluating anatomical characteristics and

analyzing histological characteristics of cardiac MFS. They are

crucial to the patient’s prognosis and follow-up treatment.
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.
Frontiers in Oncology 05
Ethics statement

The studies involving humans were approved by the ethics

committee of The First Affiliated Hospital of Xinjiang Medical

University. The studies were conducted in accordance with the local

legislation and institutional requirements. The 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.
Author contributions

All authors contributed to design of the study. WZ and QT

contributed to the data collection and drafting of the article. QT

contributed to the diagnosis by echocardiography. BB performed

the clinical follow-up and contributed to the manuscript. YX

contributed to imaging diagnosis by CT. XS contributed to

imaging diagnosis by PET/CT. QH revised the paper. All authors

read and approved the final manuscript.
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.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
References
1. Bonow RO, Mann DL, Zipes DP, Libby P eds. Primary tumors of the heart. In:
Braunwald’s heart disease, 9th ed. Philadelphia: Elsevier Saunders. p. 1638–50.

2. Crawford MH, DiMarco JP, Paulus WJ eds. Cardiac tumors. In: Cardiology, 3rd
ed. Philadelphia: Elsevier Saunders. p. 1743–51.

3. Talbot SM, Taub RN, Keohan ML, Edwards N, Galantowicz ME, Schulman LL.
Combined heart and lung transplantation for unresectable primary cardiac sarcoma. J
Thorac Cardiovasc Surg (2002) 124(6):1145–8. doi: 10.1067/mtc.2002.126495

4. Sun D, Wu Y, Liu Y, Yang J. Primary cardiac myxofibrosarcoma: case report,
literature review and pooled analysis. BMC Cancer (2018) 18(1):512. doi: 10.1186/
s12885-018-4434-2

5. Yoshimoto M, Yamada Y, Ishihara S, Kohashi K, Toda Y, Ito Y, et al. Comparative
study of myxofibrosarcoma with undifferentiated pleomorphic sarcoma:
histopathologic and clinicopathologic review. Am J Surg Pathol (2020) 44(1):87–97.
doi: 10.1097/PAS.0000000000001389

6. Ghazala CG, Agni NR, RagbirM, Dildey P, Lee D, Rankin KS, et al. Myxofibrosarcoma
of the extremity and trunk: a multidisciplinary approach leads to good local rates of LOCAL
control. Bone Joint J (2016) 98-B(12):1682–8. doi: 10.1302/0301-620X.98B12.37568
7. Ujihira K, Yamada A, Nishioka N, Iba Y, Maruyama R, Nakanishi K, et al. A case
report of primary cardiac myxofibrosarcoma presenting with severe congestive heart
failure. J Cardiothorac Surg (2016) 11(1):95. doi: 10.1186/s13019-016-0490-3

8. Mentzel T, Calonje E, Wadden C, Camplejohn RS, Beham A, Smith MA, et al.
Myxofibrosarcoma. Clinicopathologic analysis of 75 cases with emphasis on the low-grade
variant. Am J Surg Pathol (1996) 20(4):391–405. doi: 10.1097/00000478-199604000-00001

9. Suh JH, Kim DY, Yoon JS, Park ES, Park CB. Low-grade myxofibrosarcoma in the
right ventricle presenting as pulmonary thromboembolism. J Thorac Dis (2017) 9(12):
E1084–7. doi: 10.21037/jtd.2017.11.13

10. Sambri A, Tuzzato G, Spinnato P, De Paolis M, Donati DM, Bianchi G. Grading
in myxofibrosarcoma of the extremities can predict survival and local control. Oncol
Res Treat (2020) 43(5):189–95. doi: 10.1159/000506844

11. Selke F, del Nido P, Swanson S. Sabiston and Spencer Surgery of the Chest. 9th
edition. Amsterdam: Elsevier (2015). p. 1845.

12. Baldassarre LA, Ganatra S, Lopez-Mattei J, Yang EH, Zaha VG, Wong TC, et al.
Advances in multimodality imaging in cardio-oncology: JACC state-of-the-art review. J
Am Coll Cardio l (2022) 80(16):1560–78. doi: 10.1016/j.jacc.2022.08.743
frontiersin.org

https://doi.org/10.1067/mtc.2002.126495
https://doi.org/10.1186/s12885-018-4434-2
https://doi.org/10.1186/s12885-018-4434-2
https://doi.org/10.1097/PAS.0000000000001389
https://doi.org/10.1302/0301-620X.98B12.37568
https://doi.org/10.1186/s13019-016-0490-3
https://doi.org/10.1097/00000478-199604000-00001
https://doi.org/10.21037/jtd.2017.11.13
https://doi.org/10.1159/000506844
https://doi.org/10.1016/j.jacc.2022.08.743
https://doi.org/10.3389/fonc.2023.1197463
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Zhang et al. 10.3389/fonc.2023.1197463
13. Lyon AR, López-Fernández T, Couch LS, Asteggiano R, Aznar MC, Bergler-
Klein J, et al. 2022 ESC Guidelines on cardio-oncology developed in collaboration with
the European Hematology Association (EHA), the European Society for Therapeutic
Radiology and Oncology (ESTRO) and the International Cardio-Oncology Society (IC-
OS). Eur Heart J (2022) 43(41):4229–361. doi: 10.1093/eurheartj/ehac244

14. Paolisso P, Foà A, Bergamaschi L, Graziosi M, Rinaldi A, Magnani I, et al.
Echocardiographic markers in the diagnosis of cardiac masses. J Am Soc Echocardiogr
(2023) 36(5):464–73.e2. doi: 10.1016/j.echo.2022.12.022

15. Paolisso P, Foà A, Magnani I, Bergamaschi L, Graziosi M, Angeli F, et al. Development
and validation of a diagnostic echocardiographic mass score in the approach to cardiac masses.
JACC Cardiovasc Imaging (2022) 15(11):2010–12. doi: 10.1016/j.jcmg.2022.06.005
Frontiers in Oncology 06
16. D'Angelo EC, Paolisso P, Vitale G, Foà A, Bergamaschi L, Magnani I, et al.
Diagnostic accuracy of cardiac computed tomography and 18-F fluorodeoxyglucose
positron emission tomography in cardiac masses. JACC Cardiovasc Imaging (2020) 13
(11):2400–11. doi: 10.1016/j.jcmg.2020.03.021

17. Shenoy C, Grizzard JD, Shah DJ, Kassi M, Reardon MJ, Zagurovskaya M, et al.
Cardiovascular magnetic resonance imaging in suspected cardiac tumour: a multicentre
outcomes study. Eur Heart J (2021) 43(1):71–80. doi: 10.1093/eurheartj/ehab635

18. Zhang PJ, Brooks JS, Goldblum JR, Yoder B, Seethala R, Pawel B, et al. Primary
cardiac sarcomas: a clinicopathologic analysis of a series with follow-up information in
17 patients and emphasis on long-term survival. Hum Pathol (2008) 39(9):1385–95.
doi: 10.1016/j.humpath.2008.01.019
frontiersin.org

https://doi.org/10.1093/eurheartj/ehac244
https://doi.org/10.1016/j.echo.2022.12.022
https://doi.org/10.1016/j.jcmg.2022.06.005
https://doi.org/10.1016/j.jcmg.2020.03.021
https://doi.org/10.1093/eurheartj/ehab635
https://doi.org/10.1016/j.humpath.2008.01.019
https://doi.org/10.3389/fonc.2023.1197463
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Multiple cardiac myxofibrosarcomas with complete right pulmonary artery occlusion: a case report
	1 Introduction
	2 Case report
	3 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	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 /sRGB
  /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 false
  /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 false
  /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 false
  /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


