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Case Report: ®3Ga-FAPI PET/CT,
a more advantageous detection
mean of gastric, peritoneal,

and ovarian metastases from
breast cancer

Tianyue Li**, Xiaojing Jiang", Zhaogi Zhang®, Xiaolin Chen",
Jianfang Wang®, Xinming Zhao** and Jingmian Zhang**
‘Department of Nuclear Medicine, The Fourth Hospital of Hebei Medical University,

Shijiazhuang, China, ?Hebei Provincial Key Laboratory of Tumor Microenvironment and Drug
Resistance, Shijiazhuang, China

Breast cancer is the most common malignant tumor in adult women. Its common
metastatic sites are lymph nodes, bones, lungs, the liver, and the brain. It is so rare
for a patient with breast cancer to have metastases of the gastrointestinal tract,
peritoneum, and ovary at the same time that the clinical reporting rate is low. We
present a case of a 61-year-old woman who underwent right mastectomy and
chemoradiotherapy 3 years ago because of mixed invasive ductal-lobular breast
cancer. This time, she came to the hospital due to the symptom of stomach
discomfort for 2 weeks. The gastroscopy biopsy result showed gastric metastasis
from breast cancer. Then, *8F-FDG imaging and ®®Ga-FAPI PET/CT imaging were
performed for further diagnosis; ®*Ga-FAPI PET/CT demonstrated a significantly
elevated FAPI activity in the thickened gastric wall, peritoneum, and bilateral
adnexal areas, which was superior to that of ®F-FDG. Finally, a biopsy of
suspicious lesions was taken for pathological and histochemical examination,
which confirmed that, in addition to the gastric metastasis, the peritoneum and
bilateral ovaries were all consistent with metastatic breast cancer.

KEYWORDS

18sF-FDG, s¢Ga-FAPI, PET/CT, breast cancer, gastric metastasis, peritoneal
carcinomatosis, ovarian metastasis

Case presentation

A 61-year-old woman presented at a gastrointestinal surgery clinic with the symptom
of stomach discomfort for 2 weeks. She underwent right modified radical mastectomy
and axillary lymph node dissection for invasive ductal-lobular breast cancer (stage
pT1cN1MO) 3 years ago, followed by chemotherapy (docetaxel 120 mg, doxorubicin 40
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mg, and cyclophosphamide 80 mg every 21 days for a total of six
cycles) and 5 weeks of radiotherapy (a total dose of 50 Gy in 25
fractions). Moreover, she has been taking anastrozole up to now.
Meanwhile, she also brought her local gastroscopic biopsy result,
which showed gastric metastasis from breast cancer. The patient
underwent subsequent auxiliary examinations to assess her
general condition. Laboratory examination revealed increased
levels of CA125 and CA153, which were 46.46 U/ml (reference
range 0-25.0) and 158.20 U/ml (reference range 0-24.0),
respectively. Contrast-enhanced computed tomography
(CECT) demonstrated that the thickening muscularis and
mucosa at the distal end of the antrum had moderate
enhancement. Pelvic ultrasound demonstrated abnormal
changes in the bilateral adnexal areas, but the nature of these
changes was uncertain. The patient was then referred to the
nuclear medicine department for positron emission
tomography/computed tomography (PET/CT) imaging to
further evaluate whether there was metastasis in other parts of
her body.

Fluorine 18 (18F) fluorodeoxyglucose (FDG) PET/CT
(Figure 1) results revealed slight FDG activity in the thickened
gastric wall (SUVmax 3.8) and an abnormal mass in the right
adnexal area (SUVmax 3.0). There was no obvious abnormal
FDG uptake in the peritoneum or the left adnexal area. In order
to assist in making a diagnosis, the patient was recruited in the
gallium 68 (68Ga)-conjugated fibroblast-activation protein

10.3389/fonc.2022.1013066

inhibitor (FAPI) PET/CT clinical trial of malignant tumor
approved by the institutional review committee of our hospital
after the patient’s written informed consent was obtained (No.
2021069). Compared with '®F-FDG, ®®*Ga-FAPI PET/CT
(Figure 2) results demonstrated significantly elevated FAPI
activity in the thickened gastric wall (SUVmax 9.8) and a mass
in the right adnexal area (SUVmax 11.6). Furthermore, 8Ga-
FAPI PET/CT showed extensive peritoneal carcinomatosis with
FAPI uptake (SUVmax 3.9) and a mass in the left adnexal area
with moderate FAPT activity (SUVmax 6.5).

In view of these auxiliary examination results, the patient
underwent abdominopelvic exploration and pathological
examination. In addition to gastric metastasis, histopathological
and immunohistochemical examinations of bilateral adnexectomy
and peritoneal nodule confirmed that both the peritoneum and
bilateral ovaries had metastases from breast cancer (Figure 3).
Subsequently, she received three consecutive days of
intraperitoneal hyperthermic perfusion chemotherapy (paclitaxel
120 mg once a day). She is in a fair condition at present, and we will
continue to follow her up in the future.

Discussion

Gastrointestinal metastases can sometimes be seen in
patients with cancers of the breast, kidney, lung, and

FIGURE 1

Images of *®F-FDG PET/CT. (A) No obvious abnormality is found in the maximum intensity projection (MIP) image. (B—D) The axial images of the
abdominal cavity reveal slight FDG activity in the thickened gastric wall (long arrows; SUV .« 3.8). (E=G) Similarly, the axial images of the pelvic
cavity show an abnormal mass with a slight FDG uptake in the right adnexal area (short arrows; SUV .y 3.0).
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FIGURE 2

Images of ®®Ga-FAPI PET/CT. (A) The MIP image shows several lesions with varying degrees of FAPI uptake. (B—D) Axial views of abdominal
cavity demonstrate significantly elevated FAPI activity in the thickened gastric wall (long arrows; SUVax 9.8). (E-G) The axial images of pelvic
cavity reveal abnormal FAPI uptake in the bilateral adnexal areas (short arrows; SUV . Of right 11.6, SUV, o Of left 6.5). (C, D) Furthermore,
68Ga-FAPI PET/CT showed extensive peritoneal carcinomatosis with FAPI uptake (dotted arrows; SUVax 3.9).

FIGURE 3
Biopsy results of (A) gastric wall, (B) pelvic nodule, (C) right ovary, and (D) left ovary confirm that there are gastric, peritoneal, and ovarian
metastases from breast cancer
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malignant melanoma. Breast cancer is the second type of cancer
(after lung cancer) that determines gastrointestinal metastasis
(1). Notably, different histological types of primary breast cancer
tend to have different metastasis sites. Compared with invasive
ductal cancer, metastases from breast cancer to the
gastrointestinal tract, peritoneum, ovaries, and uterus are more
likely to occur in invasive lobular cancer (2, 3). However, this is a
case of mixed breast cancer. When breast cancer metastasizes to
the gastrointestinal tract, the onset is hidden, and there are often
no special manifestations. Some patients with breast cancer will
even get hospitalized with gastrointestinal discomfort as the first
symptom (4). The tumor cells of gastric metastasis from breast
cancer usually grow diffusely under the mucosa and muscularis,
resulting in localized or diffuse gastric wall thickening, which is
difficult to be distinguished from primary gastric malignancies
(5, 6). Pathological examination and immunohistochemistry are
gold standards for diagnosis. Additionally, research shows that
HNF4A alone could be a marker for distinguishing primary
gastric cancer from breast metastasis (7).

Ovarian metastasis is frequently encountered during the
course of breast cancer, concerning one woman in five among
those suffering from the disease. These secondary ovarian lesions
are usually small and bilateral with a non-cystic pattern and are
more likely to be from the primary infiltrating lobular carcinoma
of the breast (8). Previous studies suggest that the size of the
tumor, positive lymph nodes, and the histological type are all
related to the occurrence of ovarian metastasis from breast
cancer. Researchers also emphasize the importance of
measuring the level of the breast marker CA153 and the
ovarian marker CAI125 in the serum (9). Similarly,
pathological and immunohistochemical results are the gold
standard for the diagnosis of ovarian metastasis of breast
cancer. Bilateral, solid, small-sized, and highly vascularized
masses are characteristic features of ovarian metastasis on
macroscopic examination (10).

Peritoneal metastasis from breast cancer is a challenging
clinical presentation. There is a lack of knowledge syntheses and
specific recommendations for the management of breast cancer
peritoneal metastases. The majority of pathology and imaging
reports demonstrate that breast cancer peritoneal metastasis is
mainly associated with invasive lobular carcinoma and the
following intrinsic subtypes: HER2-enriched, luminal B, and
basal-like (11, 12). Therefore, for patients with breast cancer,
doctors should pay attention to identifying these metastatic
cancers to develop correct treatment plans, and “®*Ga-FAPI
PET/CT will stand out in the process of auxiliary diagnosis.

Most patients with peritoneal metastasis have poor
prognosis, with only a minority of the patients having a
survival time of more than 6 months (11, 12). In addition,
research shows that the median survival time until the gastric
involvement was 19 months (range, 0-41 months) (13). At
present, there are still few original studies on the prognosis of
gastric, peritoneal, and ovarian metastases of breast cancer.
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FAPI, a newly developed tumor imaging target, can
specifically bind to FAP in vivo, which is overexpressed in
cancer-associated fibroblasts in many primary solid tumors
and metastases. Many recent studies have demonstrated that
%8Ga-FAPI is superior to '*F-FDG in tumor detection in many
types. Compared with '"*F-FDG, ®*Ga-FAPI shows several
advantages, including a better tumor-to-background ratio,
independence of blood glucose levels, rapid renal clearance,
and feasibility of rapid image acquisition (14, 15). Many recent
studies have demonstrated that “*Ga-FAPI is superior to '*F-
FDG in the detection of many types of tumors, especially some
malignant lesions of the gastrointestinal tract and peritoneum,
with higher tracer uptake in most primary and metastatic
lesions. One of the possible reasons is that '*F-FDG PET/CT
imaging is often interfered by non-specific gastrointestinal
physiological uptake in the abdomen and the pelvis, which
may cause diagnostic bias, whereas the uptake of **Ga-FAPI is
not affected by this. Moreover, '*F-FDG may appear false
negative in some malignant lesions with inactive glucose
metabolism, such as gastrointestinal tumors with more signet
ring cells and mucinous tissue in which “*Ga-FAPI will show
great advantages (16-21). This case may be an example that can
guide physicians in making better treatment strategies.

Conclusion

Gastric and ovarian metastases of breast cancer can present
with clinical and imaging characteristics resembling primary
malignancy. Even pathological changes are difficult to identify,
and immunohistochemistry is helpful for differential diagnosis.
These similarities can cause significant diagnostic difficulties,
with a subsequent therapeutic delay and a potential adverse
outcome. However, how to accurately evaluate tumor staging
and restaging before treatment is an important basis for clinical
decision-making. Therefore, patients with a history of breast
cancer should be considered for the possibility of developing
distant metastasis if abnormal changes are found in the above
parts of the body. It is worth noting that PET/CT can detect
regional metastatic lymph nodes and distant metastasis through
one-stop imaging, which is becoming more and more significant
in clinical staging and restaging of tumors. In particular, for
malignant tumors in the abdomen and the pelvis, such as
gastrointestinal tumors and peritoneal carcinoma, whether
primary or metastatic, **Ga-FAPI may have a greater
advantage over '®F-FDG, with a higher detection rate.

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 authors.

frontiersin.org


https://doi.org/10.3389/fonc.2022.1013066
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Li et al.

Ethics statement

This study was approved by the institutional review
committee of our hospital (N0.2021069). The patients/
participants provided their written informed consent to
participate in this study.

Author contributions

TL and XJ were involved in the drafting and final editing of
the report. They contributed equally to this work and share first
authorship. ZZ and XC processed the images, and JW followed
up with the patient. XZ and JZ, the corresponding authors,
designed the study. All authors contributed to the article and
approved the submitted version.

Funding

This work was financially supported by the Hebei Provincial
Department of Science and Technology in China (No. 20377728D).

References

1. De Palma GD, Masone S, Rega M, Simeoli I, Donisi M, Addeo P, et al.
Metastatic tumors to the stomach: Clinical and endoscopic features. World ]
Gastroenterol (2006) 12(45):7326-8. doi: 10.3748/wjg.v12.i45.7326

2. Xu L, Liang S, Yan N, Zhang L, Gu H, Fei X, et al. Metastatic gastric cancer
from breast carcinoma: A report of 78 cases. Oncol Lett (2017) 14(4):4069-77.
doi: 10.3892/01.2017.6703

3. Bertozzi S, Londero AP, Cedolini C, Uzzau A, Seriau L, Bernardi S, et al.
Prevalence, risk factors, and prognosis of peritoneal metastasis from breast cancer.
Springerplus (2015) 4:688. doi: 10.1186/s40064-015-1449-x

4. Zhang LL, Rong XC, Yuan L, Cai LJ, Liu YP. Breast cancer with an initial
gastrointestinal presentation: A case report and literature review. Am J Transl Res
(2021) 13(11):13147-55.

5. HongJ, Kim Y, Cho J, Lim SW, Park SE, Kim HK, et al. Clinical features and
prognosis of breast cancer with gastric metastasis. Oncol Lett (2019) 17(2):1833-41.
doi: 10.3892/01.2018.9754

6. Koike K, Kitahara K, Higaki M, Urata M, Yamazaki F, Noshiro H.
Clinicopathological features of gastric metastasis from breast cancer in three
cases. Breast Cancer (2014) 21(5):629-34. doi: 10.1007/s12282-011-0284-3

7. Juca P, Correa S, Vignal GM, Accioly MTS, Lustosa SAS, Abdelhay E, et al.
Hnf4a expression as a potential diagnostic tool to discriminate primary gastric
cancer from breast cancer metastasis in a Brazilian cohort. Diagn Pathol (2017) 12
(1):43. doi: 10.1186/s13000-017-0635-2

8. Wang G, Jin X, Zhu H, Wang S, Ding J, Zhang Y, et al. (68)Ga-Nota-Fapi-04
Pet/Ct in a patient with primary gastric diffuse Large b cell lymphoma:
Comparisons with [(18)F] fdg Pet/Ct. Eur ] Nucl Med Mol Imaging (2021) 48
(2):647-8. doi: 10.1007/500259-020-04946-0

9. Zhao L, Chen §, Lin L, Sun L, Wu H, Lin Q, et al. [(68)Ga]Ga-Dota-Fapi-04
improves tumor staging and monitors early response to chemoradiotherapy in a
patient with esophageal cancer. Eur ] Nucl Med Mol Imaging (2020) 47(13):3188-9.
doi: 10.1007/500259-020-04818-7

10. Testa AC, Ferrandina G, Timmerman D, Savelli L, Ludovisi M, Van
Holsbeke C, et al. Imaging in gynecological disease (1): Ultrasound features of
metastases in the ovaries differ depending on the origin of the primary tumor.
Ultrasound Obstet Gynecol (2007) 29(5):505-11. doi: 10.1002/u0g.4020

Frontiers in Oncology

05

10.3389/fonc.2022.1013066

Acknowledgments

Thanks are due to all authors for assistance with the case
report and the valuable discussion. In addition, funding from the
Hebei Provincial Department of Science and Technology in
China is gratefully acknowledged.

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.

11. Beniey M. Peritoneal metastases from breast cancer: A scoping review.
Cureus (2019) 11(8):e5367. doi: 10.7759/cureus.5367

12. Tuthill M, Pell R, Guiliani R, Lim A, Gudi M, Contractor KB, et al.
Peritoneal disease in breast cancer: A specific entity with an extremely poor
prognosis. Eur J Cancer (2009) 45(12):2146-9. doi: 10.1016/j.ejca.2009.04.027

13. Jmour O, Belaid A, Mghirbi F, Behi K, Doghri R, Benna F. Gastric metastasis of
bilateral breast cancer. | Gastrointest Oncol (2017) 8(1):E16-20. doi: 10.21037/
jg0.2016.10.03

14. Cermik TF, Ergul N, Yilmaz B, Mercanoglu G. Tumor imaging with 68ga-
Dota-Fapi-04 Pet/Ct: Comparison with 18f-fdg Pet/Ct in 22 different cancer types.
Clin Nucl Med (2022) 47(4):e333-€9. doi: 10.1097/RLU.0000000000004073

15. Ballal S, Yadav MP, Moon ES, Kramer VS, Roesch F, Kumari S, et al.
Biodistribution, pharmacokinetics, dosimetry of [(68)Ga]Ga-Dota.Sa.Fapi, and the
head-to-Head comparison with [(18)F]F-fdg Pet/Ct in patients with various cancers.
Eur J Nucl Med Mol Imaging (2021) 48(6):1915-31. doi: 10.1007/s00259-020-05132-y

16. Chang MC, Chen JH, Liang JA, Huang WS, Cheng KY, Kao CH. Pet or Pet/
Ct for detection of peritoneal carcinomatosis: A meta-analysis. Clin Nucl Med
(2013) 38(8):623-9. doi: 10.1097/RLU.0b013e318299609f

17. Elboga U, Sahin E, Kus T, Cayirli YB, Aktas G, Okuyan M, et al. Comparison of
(68)Ga-fapi Pet/Ct and (18)Fdg Pet/Ct modalities in gastrointestinal system
malignancies with peritoneal involvement. Mol Imaging Biol (2022) 24(5):789-97.
doi: 10.1007/s11307-022-01729-x

18. Fan C, Guo W, Su G, Chen B, Chen H. Widespread metastatic gastric signet-
ring cell carcinoma shown by 68ga-fapi Pet/Ct. Clin Nucl Med (2021) 46(2):e78-e9.
doi: 10.1097/RLU.0000000000003245

19. Fu L, Huang S, Wu H, Dong Y, Xie F, Wu R, et al. Superiority of [(68)Ga]
Ga-Fapi-04/[(18)F]Fapi-42 Pet/Ct to [(18)F]Fdg Pet/Ct in delineating the primary
tumor and peritoneal metastasis in initial gastric cancer. Eur Radiol (2022) 32
(9):6281-90. doi: 10.1007/s00330-022-08743-1

20. Guo W, Chen H. (68)Ga fapi Pet/Ct imaging in peritoneal carcinomatosis.
Radiology (2020) 297(3):521. doi: 10.1148/radiol.2020202469

21. Pang Y, Zhao L, Luo Z, Hao B, Wu H, Lin Q, et al. Comparison of (68)Ga-

fapi and (18)F-fdg uptake in gastric, duodenal, and colorectal cancers. Radiology
(2021) 298(2):393-402. doi: 10.1148/radiol.2020203275

frontiersin.org


https://doi.org/10.3748/wjg.v12.i45.7326
https://doi.org/10.3892/ol.2017.6703
https://doi.org/10.1186/s40064-015-1449-x
https://doi.org/10.3892/ol.2018.9754
https://doi.org/10.1007/s12282-011-0284-3
https://doi.org/10.1186/s13000-017-0635-2
https://doi.org/10.1007/s00259-020-04946-0
https://doi.org/10.1007/s00259-020-04818-7
https://doi.org/10.1002/uog.4020
https://doi.org/10.7759/cureus.5367
https://doi.org/10.1016/j.ejca.2009.04.027
https://doi.org/10.21037/jgo.2016.10.03
https://doi.org/10.21037/jgo.2016.10.03
https://doi.org/10.1097/RLU.0000000000004073
https://doi.org/10.1007/s00259-020-05132-y
https://doi.org/10.1097/RLU.0b013e318299609f
https://doi.org/10.1007/s11307-022-01729-x
https://doi.org/10.1097/RLU.0000000000003245
https://doi.org/10.1007/s00330-022-08743-1
https://doi.org/10.1148/radiol.2020202469
https://doi.org/10.1148/radiol.2020203275
https://doi.org/10.3389/fonc.2022.1013066
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Case Report: 68Ga-FAPI PET/CT, a more advantageous detection mean of gastric, peritoneal, and ovarian metastases from breast cancer
	Case presentation
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	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 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


