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Department of Radiology, The Second Affiliated Hospital of Zun Yi Medical University, Zunyi, China

Myopericytoma (MPC) is a benign soft tissue tumor that develops from perivascular myoid
cells and is part of the perivascular tumor group. MPC most commonly occurs in the
subcutaneous soft tissues of the extremities, while intracranial MPC is remarkably rare.
Herein, we report the case of a 45-year-old woman with myopericytoma who had a 2-
week history of recurrent dizziness. Magnetic resonance imaging (MRI) revealed an
irregular mass in the pons, with nodular enhancement of the mass on contrast-
enhanced scans. The mass was considered a vascular lesion and was highly
suspected to be a hemangioblastoma, prompting surgical intervention for the patient.
The postoperative pathological report corrected the initial diagnosis, hemangioblastoma,
to MPC. Intracranial MPC is extremely rare and there are no detailed imaging sources for
this condition; furthermore, MPC occurrence in the pons has not been reported
previously. This report presents the etiological characteristics intracranial MPC as
visualized through MRI data alongside a comparative discussion on other reported
diagnoses that resemble MPC. The case findings will provide a more widespread
understanding for radiologists regarding the differential diagnosis of intracranial blood-
rich supply lesions.
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CASE PRESENTATION

We present the case of a 45-year-old female with history of suffered dizziness that lasted several
seconds two weeks ago. She has no other physical or laboratorial exams alteration; however, brain
magnetic resonance imaging (MRI) revealed an aberrant lamellar signal shadow in the pons. The
tumor mass was well-defined and measured approximately 1.0 cmx1.2 cm (Figure 1A); The signal
strength was low in TI1-weighted images, while T2-weighted images were higher and more
heterogeneous (Figures 1A, B). The mass showed a slightly high signal on FIAIR images
(Figure 1D) and remarkably heterogeneous enhancement on post-contrast enhancement images
(Figure 1C). Computed tomography angiography (CTA) of the brain detected no marked
abnormalities in the intracranial arteries (Figures 2A, B). The lesion was in the brainstem and
was well defined. MRI indicated low signal intensity on T1-weighted imaging and high signal
intensity on T2-weighted imaging. Furthermore, on T1-weighted enhanced imaging, the mass
showed a marked nodular enhancement. Based on the above radiological features, we considered it
to be a vascular lesion and highly suspected hemangioblastoma. We performed a “Resection of
brainstem tumor through right temporal craniotomy” approach to brainstem. Intraoperatively, the
tumor was a visualized as a pink mass with a well-demarcated margin and abundant blood supply
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MPC in the Pons

lesion, presenting central enhancement (C).

FIGURE 1 | MRI scans showed a well-defined irregular mass in the pons (B). The mass showed slight hyperintensity on T2-weighted MR images and FLAIR images
(B, D) and comparatively lower intensity on T1-weighted MR images (A). Contrast-enhanced MR image showed prominent heterogeneous enhancement of the

(Figure 3A). The bottom is located lateral to the pons. The
excised lesion appeared as a brown soft tissue mass.
Histopathological analysis showed considerable number of
vasculature-rich spindle cells that developed in concentric
circles around tiny capillaries with no evident nuclear division
or mitosis, according to histopathological studies (Figure 3B).
Vimentin (+), CD34 (vasculature+), SMA (+), S100 (-), GFAP
(-), D2-40 (-), EBV (-), CK (-), 49EMA (-), Ki67 (1%+) were
found in immunohistochemistry (Figures 3C, D). This lesion
was eventually diagnosed as a MPC based on the histological and
immunohistochemical results. After surgery, the patient did not
undergo radiotherapy or chemotherapy, and there were no
symptoms of recurrence or metastasis. Postoperative brain
MRI showed abnormally long T1-weighted and long T2-
weighted signals (Figures 4A, B) in the right part of the pons;
furthermore, we detected a high signal on FLAIR imaging
(Figure 4D) and no enhancement of the lesion on contrast-
enhanced imaging (Figure 4C).

DISCUSSION

Myopericytoma (MPC) was first reported by Granter et al. in
1998 (1). It is a soft tissue tumor that originates from perivascular
myoid cells and exhibits features of smooth muscle and vascular
bulb cells. It is a perivascular tumor along with myofibroma,
hemangiopericytoma, and glomangioma (2-4). MPC often
occurs in the skin and subcutaneous soft tissues of the
extremities, especially in the lower extremities. However, it has
been reported to occur in the head, neck, trunk, and visceral
organs in the past (5, 6). MPC of the central nervous system is
exceptionally rare. Rousseau et al. originally described three cases
of intracranial MPC in 2005 (7). Only nine cases of intracranial
MPC have been reported (8), and none have been reported in the
pons. MPC can be found at all ages; however, it is most common
in middle-aged and older women (9). In 2006, Mentzel et al.
studied 54 patients with MPC whose ages ranged from 13 to
87 years (median age, 52 years) (10). MPC is normally
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FIGURE 2 | No significant abnormalities in the intracranial arteries on VRT (A) and MIP (B).

FIGURE 3 | Intraoperative MPC appears as a pink soft-tissue mass (A). Histological and immunohistochemical features of MPC. Hematoxylin-eosin staining showed
that the tumor was composed of abundant spindle cells, which grew in concentric circles around small blood vessels (B). Immunohistochemical staining presented
CD34 (+) (C), SMA (+) (D). [Original magnifications: (B-D) 200x].
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FIGURE 4 | Postoperative brain MRI indicated abnormal long T1-weighted and long T2-weighted signal (A, B) in the right part of the pons, which showed high
signal on FLAIR imaging (D) and no enhancement of the lesion on contrast-enhanced imaging (C).

asymptomatic, and most cases manifest as slow-growing,
painless lumps in superficial tissues. Intracranial MPC, on the
other hand, has atypical symptoms, such as headache, nausea,
and vomiting (3, 9). In this case, the patient was found to have
intracranial MPC due to dizziness.

Although most MPCs are benign, there are some instances of
malignant MPC (4). They are generally characterized by active
nuclear division, cellular anisotropy, and necrosis (11, 12).
Histopathological presentation of MPC usually reveals spindle-
shaped or ovoid cells, and they have a proclivity to differentiate
into perivascular myoid and pericyte cells. It is characterized by
tumor cells growing in a concentric or swirling pattern around
blood vessels. MPC is mainly positive for smooth muscle actin
(SMA), vimentin, and h-caldesmon; however, it is only
marginally positive or negative for desmin, and is generally
negative for S100, EMA, CD31, and CD34 (13, 14).

Most studies on MPC are case reports due to the rarity of
MPC manifestation, especially in the central nervous system. The
imaging performance of MPC is summarized with the following

features after studying the relevant literature at home and abroad
and combining it with the imaging performance of this case.
MPC tumor imaging through CT illustrates well-defined tumor
boundaries that are typically isodense or hypodense, though
calcification can be detected in a few tumors. On T1-weighted
imaging, tumors have a low or slightly low signal, whereas on T2-
weighted imaging, they have an inhomogeneous high signal.
When the tumor is small, the enhancement is generally uniform
or heterogeneous; however, when the tumor is large, necrosis and
cystic alterations are common in the center of the lesion,
resulting in no enhancement in the center of the tumor and
considerable enhancement around it on contrast-enhanced scans
(14-16). The appearance of the lesion in this case matched the
aforementioned features.

Histopathologically, a MPC is primarily composed of large
blood vessels and mucus, both of which are coated with spindle-
shaped or oval endothelial cells. It is well known that the
histological traits of neoplasms frequently disclose their imaging
properties. Consequently, the following tumors are usually
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included in the differential diagnosis: meningioma, solitary fibrous
tumor/hemangiopericytoma, hemangioblastoma, and
angioleiomyoma (17). 1) Meningiomas are the most common
intracranial and extracerebral tumors. They are generally located
on the brain’s convex surface, cerebral fossa, and cerebellar vermis,
among other places. On CT, tumors adjacent to the bone may be
observed as osteophytes. On T1-weighted imaging, they have a
mildly low signal, whereas on T2-weighted imaging, they have a
mildly high signal. Several of them show “meningeal tail signs,”
and central foci of necrosis or calcification. Contrast-enhanced
images usually exhibit marked homogeneous enhancement (18).
2) Solitary fibrous tumor/hemangiopericytoma is an uncommon
mesenchymal spindle cell tumor that develops in people over the
age of 50 years and shows no distinct sex differences. On T2-
weighted images, the signal differs for WHO tumors of different
grades. These tumors often have hollow blood vessels inside or on
the surface, and necrosis, cystic changes, and surrounding edema
are more frequent (19). 3) Hemangioblastomas originate from
vascular endothelial cells, which are primarily composed of
abundant capillaries and mesenchymal cells. They are most
often observed below the cerebellar vermis, primarily in the
cerebellum, but sometimes in the brainstem and spinal cord.
Hemangioblastoma is best diagnosed using CT scan. Imaging
manifestations are classified as cystic, solid, mixed cystic, or solid.
Most of these tumors are cystic in nature, with attached nodules,
and solid tumors are less common than cystic tumors. Magnetic
resonance imaging (MRI) is the “gold standard” for differential
diagnosis. On T1-weighted enhancement imaging, the tumor
shows uniform nodular enhancement, and its cystic portion
shows high signal on T2-weighted imaging and no enhancement
on contrast-enhanced imaging (20, 21). 4) Angioleiomyoma are
mesenchymal tumors consisting of well-differentiated smooth
muscle cells and blood vessels with thick walls. The clinical
presentation of the tumor is nonspecific and usually occurs in
the extremities. On computed tomography (CT), it is usually
moderately dense. On T1-weighted images, it exhibits mostly low
or equal signal, and on T2-weighted images, it shows mostly high
signal intensity. Furthermore, the most prominent attribute was
incremental amplification in contrast-enhanced examinations. On
immunohistochemical staining, angioleiomyomas are positive for
desmin, CD34, and smooth muscle actin, with the latter two being
the most sensitive markers (22). Additionally, arteriovenous
malformations, cavernous hemangiomas, and neurinomas
should be distinguished from MPC.

Surgical resection is the most effective treatment for MPC.
Most patients with MPC have better postoperative recovery and
less local recurrence (23). After surgical resection of this tumor, a
few recurrences have been reported in the literature, which could
be related to inadequate removal of the tumor due to difficulty in
complete detachment from neighboring tissues or the formation

REFERENCES

1. Granter SR, Badizadegan K, Fletcher CD. Myofibromatosis in Adults,
Glomangiopericytoma, and Myopericytoma: A Spectrum of Tumors
Showing Perivascular Myoid Differentiation. Am ] Surg Pathol (1998) 22
(5):513-25. doi: 10.1097/00000478-199805000-00001

of new primary lesions (11). Consequently, we are convinced
that long-term follow-up after tumor removal is necessary in
all patients.

In conclusion, MPC is an uncommon benign soft tissue tumor
that most often occurs in the extremities. To our knowledge, MPC
of the central nervous system is rare. Moreover, patients with
pontine MPC have not been previously reported, suggesting that
such cases are extremely rare. Histopathologically, the tumor
consists of abundant vascular components, indicating that it has
an abundant blood supply. Accordingly, its imaging findings have
certain characteristics that can provide a differential diagnosis for
benign tumors with plentiful intracranial blood supply. We report
this meaningful case, along with a review of the relevant literature, to
improve the diagnostic process for intracranial MPC in
clinical radiology.

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

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

MG and XC, manuscript writing. GZ, manuscript revision. YW,
conception and critical review. All authors contributed to the
article and approved the submitted version.

ACKNOWLEDGMENTS

The authors thank the members of their research group for
useful discussions.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fonc.2022.
903655/full#supplementary-material

2. Eo TS, Kie JH, Choi HS, Jeong J. Myopericytoma in the Antitragus of the
Auricle: A Rare Tumor. Ear Nose Throat ] (2020), 145561320984576.
doi: 10.1177/0145561320984576

3. Oliveira RC, Velasco R, Santos GR, Rebelo O. Intracranial Myopericytoma: A
Tumour in a Rare Location. BMJ Case Rep (2018) 2018:bcr2017223111.
doi: 10.1136/bcr-2017-223111

Frontiers in Oncology | www.frontiersin.org

May 2022 | Volume 12 | Article 903655


https://www.frontiersin.org/articles/10.3389/fonc.2022.903655/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2022.903655/full#supplementary-material
https://doi.org/10.1097/00000478-199805000-00001
https://doi.org/10.1177/0145561320984576
https://doi.org/10.1136/bcr-2017-223111
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

Guo et al.

MPC in the Pons

10.

11.

12.

13.

14.

15.

16.

17.

. Alhujayri AK, Alsugair SI, Al Mishal O. Fast Growing Myopericytoma of the

Hand: Case Report and Literature Review. Int ] Surg Case Rep (2021)
85:106220. doi: 10.1016/j.ijscr.2021.106220

. Tosue H, Rosenblum B. Myopericytoma of the Foot: A Case Report. ] Foot

Ankle Surg (2019) 58(4):811-3. doi: 10.1053/j.jfas.2018.11.026

. Acharya K, Poudel N, Adhikari AB, Giri S, Bali K, Bhatta NC. Myopericytoma

in Right Inguinal Region: A Rare Case Report From Nepal. Int ] Surg Case Rep
(2021) 81:105820. doi: 10.1016/j.ijscr.2021.105820

. Rousseau A, Kujas M, van Effenterre R, Boch AL, Carpentier A, Leroy JP, et al.

Primary Intracranial Myopericytoma: Report of Three Cases and Review of
the Literature. Neuropathol Appl Neurobiol (2005) 31(6):641-8. doi: 10.1111/
j.1365-2990.2005.00681.x

. Hong MAC, Sih IMY. Epstein-Barr Virus-Associated Intracranial

Myopericytoma in a Child: Case Report and Review of Literature. Child's
Nervous System ChNS (2022) 38(3):649-54. doi: 10.1007/s00381-021-05220-w

. Shrivastav AK, Garg M, Aiyer HM, Sharma G, Prachi. Intracranial

Myopericytoma: A Rare Benign Tumor at an Extremely Rare Location.
Asian ] Neurosurg (2021) 16(4):902-6. doi: 10.4103/ajns.ajns_255_21
Mentzel T, Dei Tos AP, Sapi Z, Kutzner H. Myopericytoma of Skin and Soft
Tissues: Clinicopathologic and Immunohistochemical Study of 54 Cases. Am |
Surg Pathol (2006) 30(1):104-13. doi: 10.1097/01.pas.0000178091.54147.b1
Chaskes MB, Bishop JW, Bobinski M, Farwell DG. Myopericytoma of the
Neck Originating From the Middle Scalene: A Case Report. Ear Nose Throat |
(2020) 99(7):NP72-NP4. doi: 10.1177/0145561319839821

Nagai T, Kamimura T, Itou K, Fujii M, Tsukino H, Mukai S, et al.
Myopericytoma in Urinary Bladder: A Case Report. ] Med Case Rep (2017)
11(1):46. doi: 10.1186/s13256-017-1226-2

Ju WT, Zhao TC, Liu Y, Dong MJ, Wang LZ, Li ], et al. Clinical and Pathologic
Analysis of Myopericytoma in the Oral and Maxillofacial Region. Oral Surg
Oral Med Oral Pathol Oral Radiol (2019) 128(4):393-9. doi: 10.1016/
j.0000.2019.06.004

Yang JC, Venteicher AS, Koch MJ, Stapleton CJ, Friedman GN, Venteicher
EM, et al. Myopericytoma at the Craniocervical Junction: Clinicopathological
Report and Review of a Rare Perivascular Neoplasm. Neurosurgery (2019) 85
(2):E360-5. doi: 10.1093/neuros/nyy262

Chen Z, Liang W. Myopericytoma Occurrence in the Liver and Stomach
Space: Imaging Performance. BMC Cancer (2017) 17(1):143. doi: 10.1186/
§12885-017-3146-3

Van Camp L, Goubau J, Van den Berghe I, Mermuys K. Myopericytoma of the
Base of the Finger: Radiological and Pathological Description of a Rare
Benign Entity. ] Handb Surg Am (2019) 44(1):69.e1-5. doi: 10.1016/
j.jhsa.2018.03.015

Borella F, Lucchino F, Bertero L, Ribotta M, Castellano I, Carosso A, et al.
Clinico-Pathological Features of Gynecological Myopericytoma: A

Challenging Diagnosis in an Exceptional Location. Virchows Arch (2019)
475(6):763-70. doi: 10.1007/s00428-019-02645-2

18. Nagai Yamaki V, de Souza Godoy LF, Alencar Bandeira G, Tavares Lucato L,
Correa Lordelo G, Fontoura Solla DJ, et al. Dural-Based Lesions: Is It a
Meningioma? Neuroradiology (2021) 63(8):1215-25. doi: 10.1007/s00234-
021-02632-y

19. Yue X, Huang J, Zhu Y, Du Y. Solitary Fibrous Tumor/Hemangiopericytoma
in the Cerebellopontine Angle Mimicking Vestibular Schwannoma: A Case
Report and Literature Review. Med (Baltimore) (2020) 99(13):e19651.
doi: 10.1097/MD.0000000000019651

20. QuL, Lv G, Ji T, Wang Y, Yu J. Cerebral Hemangioblastoma Without Von
Hippel-Lindau Syndrome: A Report of 6 Cases. Int | Surg Pathol (2021) 29
(2):129-34. doi: 10.1177/1066896920933998

21. Vicente Lacerda RA, Teixeira JAG, Sauaia Filho EN, de Macedo Filho LJM,
Antonio AS, Cabral JA, et al. Dural-Based Frontal Lobe Hemangioblastoma.
World Neurosurg (2019) 129:18-23. doi: 10.1016/j.wneu.2019.05.175

22. Chen F, Pan Y, Teng Y, Pan X, Yu Y. Primary Intracranial Angioleiomyoma:
A Case Report and Literature Review. World Neurosurg (2020) 138:145-52.
doi: 10.1016/j.wneu.2020.01.239

23. Prado-Calleros HM, Galarza-Lozano D, Arrieta-Gomez JR, Pombo-Nava A,
Parraguirre-Martinez S, Gutierrez CJ. Myopericytoma Arising Adjacent to the
Common Carotid Artery: Case Report and Systematic Review of Deep
Located Neck Myopericytomas. Head Neck (2016) 38(9):E2479-82.
doi: 10.1002/hed.24455

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.

Copyright © 2022 Guo, Chen, Zhang 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.

Frontiers in Oncology | www.frontiersin.org

May 2022 | Volume 12 | Article 903655


https://doi.org/10.1016/j.ijscr.2021.106220
https://doi.org/10.1053/j.jfas.2018.11.026
https://doi.org/10.1016/j.ijscr.2021.105820
https://doi.org/10.1111/j.1365-2990.2005.00681.x
https://doi.org/10.1111/j.1365-2990.2005.00681.x
https://doi.org/10.1007/s00381-021-05220-w
https://doi.org/10.4103/ajns.ajns_255_21
https://doi.org/10.1097/01.pas.0000178091.54147.b1
https://doi.org/10.1177/0145561319839821
https://doi.org/10.1186/s13256-017-1226-2
https://doi.org/10.1016/j.oooo.2019.06.004
https://doi.org/10.1016/j.oooo.2019.06.004
https://doi.org/10.1093/neuros/nyy262
https://doi.org/10.1186/s12885-017-3146-3
https://doi.org/10.1186/s12885-017-3146-3
https://doi.org/10.1016/j.jhsa.2018.03.015
https://doi.org/10.1016/j.jhsa.2018.03.015
https://doi.org/10.1007/s00428-019-02645-2
https://doi.org/10.1007/s00234-021-02632-y
https://doi.org/10.1007/s00234-021-02632-y
https://doi.org/10.1097/MD.0000000000019651
https://doi.org/10.1177/1066896920933998
https://doi.org/10.1016/j.wneu.2019.05.175
https://doi.org/10.1016/j.wneu.2020.01.239
https://doi.org/10.1002/hed.24455
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Pontine Myopericytoma: Case Report and Literature Review
	Case Presentation
	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	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 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


