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The Role of Imatinib Mesylate in Adjuvant Therapy
of Extra-abdominal Desmoid Tumors
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Abstract. Background: Extra-abdominal desmoid tumors
are rare neoplasms with variable biological behavior. The
mainstay of treatment is surgery. Complementary treatment
with tyrosine-kinase receptor inhibitor drugs, particularly
imatinib mesylate, has been reported in the literature. The
purpose of this study was to determine the possible presence
of tyrosine-kinase receptors in extra-abdominal desmoid
tumors as a marker for imatinib mesylate therapy. Patients
and Methods: From 1999 to 2004, immunohistochemical
methods were carried-out in 14 patients with histologically
confirmed extra-abdominal desmoid tumors to determine c-
KIT positivity (existence of tyrosine-kinase receptors and
PDGFRA and PDGFRB). Results: All desmoid tumors were
c-KIT negative, which demonstrates absence of tyrosine-kinase
receptors. Conclusion: The histological c-KIT markup is an
easy and reliable method that can detect whether a desmoid
tumor is sensitive to additional treatment with a tyrosine-
kinase receptor inhibitor. Molecular biological analysis for the
identification of KIT and PDGFR mutation should be
performed before imatinib mesylate is included in any
treatment protocol.

Extra-abdominal desmoid tumors are rare, slow-growing,
histologically benign tumors with variable biological
behaviour (1-3).

Despite its benign microscopic features, it has an
aggressive local behavior and, if not excised adequately, has
a tendency to recur locally and invade neighboring structures
with potential for morbidity, deformity, or even death. The
term desmoid, coined by Muller in 1838, is derived from the
Greek word “desmos”, which means tendon-like. The
synonym aggressive fibromatosis describes the marked
cellularity and aggressive local behavior. This course and the
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tendency for recurrence make the treatment of these
relatively rare fibrous tumors challenging. Desmoid tumors
are often classified as low-grade fibrosarcomas (4-6).

Although desmoid tumors are more common in persons
aged 10-40 years than in others, they do occur in young
children and older adults (7). Desmoid tumors most
commonly appear in young women during or after pregnancy,
especially second pregnancy. The tumors regress during
menopause (Lotfi, 1989) and after tamoxifen treatment
(Wilcken, 1991). Desmoid tumors may regress after exposure
to oral contraceptives (Waddell, 1975) and have been
associated with hereditary syndromes (Gardner’s syndrome),
and endogenous/exogenous female sex hormones in adults.
However in children, these associations are difficult to
establish (8-13).

A connective tissue growth disorder has been suggested
as a bases for the disease (14-16). Based on X-chromosome
molecular biological analysis, fibromatosis appears to be a
monoclonal disorder, suggesting a neoplastic rather than an
inflammatory fibrous reactive process (17). An abnormal
expression of c-sis and platelet-derived growth factor
(PDGF), which can be mitogenic for fibrocytes has been
previously reported (13, 15).

A somatic APC gene mutation (adenometous polyposis
gene mutation) in patients with increased levels of [beta]-
catenin has been established, which may explain the
proliferative advantage of these cells in sporadic aggressive
fibromatosis (14). In addition, the tumor-suppressor gene
Rb1 has shown decreased expression and may also play a
role in the pathophysiology of the disease.

The clinical behavior of extra-abdominal desmoid tumors
remains unpredictable. They are usually slow-growing, locally
aggressive and invasive to surrounding tissues. Although both
spontaneous regression and disappearance, as well as
spontaneous regression after biopsy, have been reported (14,
18), most lesions are refractory to multiple surgical
procedures and adjuvant therapy. They often recur after
surgery, particularly after marginal or intralesional excision.
Distant hematogenous or lymph node metastases have not
been observed, however multicentric disease and recurrence
or reactivation at sites other than the primary location have
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been reported (19, 20). Mortality is rare among patients with
extra-abdominal desmoid tumors; however, the disfigurement
and loss of function that result from tumor progression or its
treatment is significant (21-23).

The delineation of optimal therapy for desmoid tumor
has been confounded by the rarity of the diagnosis, as well
as a lack of randomized and prospective direct comparisons
of treatment approaches.

Current management of desmoid tumors involves a
multidisciplinary approach, with surgical and adjuvant
treatment modalities. Radiation therapy and sometimes
chemotherapy have been used for inoperable or recurrent
disease. Cytotoxic chemotherapeutic agents, antiestrogens,
goserelin, progesterone, testolactone, non-steroidal anti-
inflammatory drugs, interferon and iridium 192
implantation have been used in the management of
desmoids, as well as isolated limb perfusion with tumor
necrosis factor alpha-la (1, 5, 8, 10, 30-38).

Wide margin surgical resection remains the main
treatment option for local control of the tumor in all age
groups (3, 25, 39-42). Although often difficult to achieve
because of the tumor’s extent and invasiveness, wide margin
surgical resection offers the best chance to limit local
recurrence (3, 25, 41, 42). Generally accepted rates of local
recurrence after surgical excision are approximately 30-50%
(23, 27-29), reflecting the impact of tumor location and the
ability of the surgeon to achieve negative surgical margins.
At doses of 50-60 Gy, radiotherapy has demonstrated local
control rates of 75% in cases for which surgery is not
feasible (43). Adjuvant radiotherapy has been shown to
reduce recurrence rates by as much as 50%, and may offset
the negative prognostic impact of positive surgical margins,
allowing for a surgical approach combined with radio-
therapy that balances local control with a significant impact
on long-term function and morbidity (23).

Despite having a relatively high local failure rate, surgical
resection of extra-abdominal desmoid tumors, with adjuvant
radiotherapy for a positive surgical margin remains the
standard approach. However, since a significant proportion
of patients will experience local recurrences that are not
amenable to surgical resection or radiotherapy, a variety of
systemic therapy approaches have been investigated.

Imatinib mesylate is a selective tyrosine kinase inhibitor,
designed for the treatment of chronic myelogenous
leukaemia (44, 45). Imatinib mesylate also possesses
inhibitory activity against multiple class 3 receptor tyrosine
kinases (RTKs), including PDGFRA and PDGFRB, as well
as the ¢-KIT subtype (44). This agent blocks ligand activated
receptor phosphorylation, mitogen-activated kinase
activation and proliferation, resulting in inhibition of
cellular growth and proliferation (46).

Inhibition of ¢-KIT RTK activity is hypothesized to ac-
count for the dramatic responses observed in the majority
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of patients with gastrointestinal stromal tumors (GISTSs)
treated with imatinib mesylate (47).

In this aspect, immunohistochemical staining for KIT in
other stromal tumors might be from certain interest since
treatment eligibility for selective tyrosine kinase inhibitors
hinges on positive immunostaining (48).

Data from previous studies on ¢c-KIT immunoreactivity in
extra-abdominal desmoid tumors are contradictory with
positive reports (49-53), negative reports (54, 55) and
reports with weak focal staining (48).

Whether the reported effects of imatinib mesylate in extra
abdominal tumors by some authors (49, 50, 52, 53, 56, 57)
are encouraging, this data remains confusing, because the
rarity of the diagnosis, the limited number of subjects in the
literature, the absence of statistical studies and the inclusion
in a majority of studies of varied anatomical presentation are
limiting the ability to draw definitive conclusions.

Patients and Methods

Fourteen patients with extra-abdominal desmoid tumors were
treated at “METAXA” Cancer Hospital, Greece, between 1999
and 2004. Nine patients underwent initial treatment at the
institution, whereas five were referred from other hospitals for
additional treatment of recurrent disease. Nine patients were
female and six were male. The mean age at the time of diagnosis
was 48 years (range 18-75 years) (Table I).

In all patients we performed routine laboratory tests, plain
radiographs of the lesion and chest, computed tomography (CT),
and magnetic resonance imaging (MRI) in addition to
arteriography (when appropriate). Histologic specimens were
available for all patients, and were reviewed by one pathologist.
Distribution of anatomic tumour sites were paravertebral, the
thigh, the popliteal area, the leg, the buttock, the pelvis, the
quadriceps, the scapula and the hip as described in Table I.

Nine patients presented at our institution with primary lesions
whereas five presented after one (three patients) or more (two
patients) local recurrences after surgical treatment outside our
institution. At our department all patients were initially treated
with surgical excision obtaining a wide margin. Six of the 14
patients had a wide local excision. Nine patients had a marginal
excision whereas one had positive margins at surgery. These nine
patients received post-operative adjuvant radiation therapy in our
institution (Table I). We used a total radiation dose between 50
and 60 Gy to a field encompassing the tumor bed and providing
optimal sparing of radiosensitive adjacent structures.

After internal review board approval, we performed immuno-
histochemical (IHC) and qualitative real-time polymerase chain
reaction analysis of the fourteen desmoid tumor specimens.

Results

All desmoid tumors were c-KIT and PDGFR negative,
which suggests a lack of tyrosine-kinase receptors. Based
upon these data, none of the above patients would have
been eligible for treatment with a tyrosine-kinase receptor
inhibitor, such as Imatinib mesylate.
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Table 1. Presentation,

desmoid tumors.

therapy and outcome of 14 extra-abdominal

Gender Age Site Status at Therapy Current
initial status
treatment (duration)

F 53 Right Primary Surgical + Disease-free

thigh adjuvant (30 months)
radiotherapy

F 26 Right Primary Surgical+ Disease-free

leg adjuvant (28 months)
radiotherapy

M 28  Right Primary Surgical + Disease-free

buttock adjuvant (40 months)
radiotherapy

M 58  Left Primary Surgical Disease-free

thigh (wide excision) (36 months)

M 75  Right Primary Surgical+ Disease-free

popliteal adjuvant (46 months)
area radiotherapy

F 54 Pelvic Primary Surgical Disease-free

(wide excision) (36 months)
F 72 Para Primary Surgical + Disease-free
vertebral adjuvant (6 years)
(TL area) radiotherapy
M 18  Right Primary Surgical Recurrence
popliteal (marginal at 12 months
area resection) p-op.-
amputation
F 70  Para Primary Surgical+ Disease-free
vertebral adjuvant (6 years)
(T12) radiotherapy

F 25  Right 2nd Surgical Disease-free
quadri-  Recurrence (wide (61/2 years)
ceps excision)

F 65 Para Recurrent  Surgical+ First rib

vertebral adjuvant resection —

(cervical radiotherapy ~ Brachial

spine) plexus
paralysis after
radio therapy

M 57  Right 2nd Surgical + Disease-free

scapula  Recurrence adjuvant (27 months)
radiotherapy

M 32 Right Recurrent  Surgical+ Recurrence

hip adjuvant after 8 months
radiotherapy

F 40  Left Recurrent  Surgical+ Reccurence

thigh and adjuvant after 10
buttock radiotherapy =~ months

Discussion

Despite the initial optimism for the adjuvant treatment of
desmoid tumors with tyrosine-kinase receptor inhibitors, not
all lesions contain these receptors as demonstrated by this
series. The histological ¢-KIT mark-up is an easy and
reliable method that can determine whether a desmoid
tumor would be sensitive to additional treatment with a
tyrosine-kinase receptor inhibitor. Because of the limited
number of subjects in the literature and in this study no
credible statistical conclusions can be drawn except that
molecular biological identification of KIT and PDGFR
mutation should be performed prior to considering imatinib
mesylate in any treatment protocol.

References

1 Leithner A, Schnack B, Katterschafka T, Wiltschke C, Amann
G, Windhager R, Kotz R and Zielinski CC: Treatment of extra-
abdominal desmoid tumors with interferon-alpha with or
without tretinoin. J Surg Oncol 73(1): 21-25, 2000.

2 Spiegel DA, Dormans JP, Meyer JS, Himelstein B, Mathur S,
Asada N and Womer RB: Aggressive fibromatosis from infancy
to adolescence. J Pediatr Orthop 79(6): 776-784, 1999.

3 Stout AP: Juvenile fibromatosis. Cancer 7: 953-971, 1954.

4 Nuyttens JJ, Rust PF, Thomas CR Jr and Turrisi AT III:
Surgery versus radiation therapy for patients with aggressive
fibromatosis or desmoid tumors. A comparative review of 22
articles. Cancer 88: 1517-1523, 2000.

5 Lewis JJ, Boland PJ, Leung DHY, Woodruff JM and Brennan
MF: The Enigma of Desmoid Tumors. An Surg 229(6): 866-
873, 1999.

6 Sherman NE, Romsdahl M, Evans H, Zagars G and Oswald
MJ: Desmoid tumors: a 20-year radiotherapy experience. Int J
Radiat Oncol Biol Phys 79: 37-40, 1990.

7 Campanacci M: Bone and soft tissue tumors. Berlin, Springer
Verlag, pp. 853-862, 1990.

8 Ishizuka M, Hatori M, Dohi O, Suzuki T, Tazawa C, Sasano H
and Kokubun S: Expression profiles of sex steroid receptors in
desmoid tumors. Tohoku J Exp Med 270(3): 189-190, 2006.

9 Okuno S: The enigma of desmoid tumors. Curr Treat Options
Oncol 7(6): 438-443, 2006.

10 Wilcken N and Tattersall MH: Endocrine therapy for desmoid
tumors.Cancer 68(6): 1384-1388, 1991.

11 Reitamo JJ, Scheinin TM and Hayry P: The desmoid syndrome:
new aspects in the cause, pathogenesis and treatment of the
desmoid tumor. Am J Surg 151: 230-237, 1986.

12 Merchant TE, Nguyen D, Walter AW, Pappo AS, Kun LE and
Rao BN: Long-term results with radiation therapy for pediatric
desmoid tumors. Int J Radiat Oncol Biol Phys 47(5): 1267-1271,
2000.

13 Hizawa K, Iida M, Mibu R, Aoyagi K, Yao T and Fujishima M:
Desmoid tumors in familial adenomatous polyposis/Gardner’s
Syndrome. J Clin Gastroenterol 25: 334-337, 1997.

14 Muller E, Catsagnaro M, Yandel DW, Wolfe HJ and Alman
BA: Molecular genetic and immunohistochemical analysis of
the tumor suppressor genes Rb and p53 in palmar and
aggressive fibromatosis. Am J Surg Pathol 6B: 194-200, 1996.

1145



ANTICANCER RESEARCH 27: 1143-1148 (2007)

15 Alman BA, Li C, Pajerski ME, Diaz-Cano S and Wolfe HJ:
Increased beta catenin and somatic APC mutations in sporadic
aggressive fibromatosis. Am J Pathol 757: 329-334, 1997.

16 Alman BA, Pajerski ME, Diaz-Cano S, Corboy K and Wolfe
HJ: Aggressive fibromatosis (desmoid tumor) is a monoclonal
disorder. Am J Surg Pathol 6B: 194-200, 1996.

17 Li M, Cordon-Cardo C, Gerald WL and Rosai J: Desmoid
fibromatosis is a clonal process. Hum Pathol 27: 939-943, 1996.

18 Pritchard DJ, Nascimento AG and Peterson IA: Local control
of extra-abdominal desmoid tumors. J Bone Joint Surg Am 78:
848-854, 1996.

19 Raney RB Jr Evans A, Granowetter L, Schnaufer L, Uri A and
Littman P: Nonsurgical management of children with recurrent
or unresectable fibromatosis. Pediatrics 79: 394-398, 1987.

20 Sundaram M, Duffrin H, McGuire MH and Vas W:
Synchronous multicentric desmoid tumors (aggressive
fibromatosis) of the extremities. Skeletal Radiol 77: 16-19, 1988.

21 Barber HM, Galasko CSB and Woods CG: Multicentric extra-
abdominal desmoid tumors: report of two cases. J] Bone Joint
Surg Br 55: 858-863, 1973.

22 Kulaylat MN, Karakousis CP, Keaney CM, McCorvey D, Bem J
and Ambrus JL Sr: Desmoid tumour: a pleoimorphic lesion.
Eur J Surg Oncol 25: 487-497, 1999.

23 Ballo MT, Zagars GK, Pollack A, Pisters PW and Pollack RA:
Desmoid tumor: prognostic factors and outcome after surgery,
radiation therapy, or combined surgery and radiation therapy. J
Clin Oncol 17: 158-167, 1999.

24 Spear MA, Jennings LC, Mankin HJ et al: Individualizing
management of aggressive fibromatoses. Int J Radiat Oncol
Biol Phys 40: 637-645, 1998.

25 Goy BW, Lee SP, Eilber F et al: The role of adjuvant
radiotherapy in the treatment of resectable desmoid tumors. Int
J Radiat Oncol Biol Phys 39: 659-665, 1997.

26 Easter DW and Halasz NA: Recent trends in the management
of desmoid tumors: summary of 19 cases and review of the
literature. Ann Surg 210: 765-769, 1989.

27 Higaki S, Tateishi A, Ohno T et al: Surgical treatment of extra-
abdominal desmoid tumors (aggressive fibromatosis). Int
Orthop 19: 383-389, 1995.

28 Markhede G, Lundgren L, Bjurstam N, Berlin O and Stener B:
Extra-abdominal desmoid tumors. Acta Orthop Scand 57: 1-7,
1986.

29 Plukker JT, van Oort I, Verney A et al: Aggressive fibromatosis
(non-familial desmoid tumor): therapeutic problems and the
role of adjuvant radiotherapy. Br J Surg 82: 510-514, 1995.

30 Acker JC, Bossen EH and Halperin EC: The management of
desmoid tumors. Int J Radiat Oncol Biol Phys 26: 851-858,
1993.

31 Bauernhofer T, Stoger N, Schmid M, Smola M, Gurtl-Lackner
B, Hofler G, Ranner G, Reisinger E and Samonigg H:
Sequential treatment of recurrent mesenteric desmoid tumor.
Cancer 77: 1061-1065, 1996.

32 Enneking WF and Spanier SS: A system for the surgical staging
of musculoskeletal sarcomas. In: Clinical Trends in Orthopaedics.
Straub LR, Wilson PD Jr (eds.) New York: Thieme-Stratton, pp.
125-133, 1982.

33 Fernberg JO, Brosjo O, Larsson O, Soderlund V and
Strander H: Interferon-induced remission in aggressive
fibromatosis of the lower extremity. Acta Oncol 38(7): 971-
972, 1999.

1146

34 Geurs F and Kok TC: Regression of a great abdominal desmoid
tumor by interferon alpha. J Clin Gastroenterol 16: 264-265, 1993.

35 Heidemann J,Ogawa H, Otterson MF,Shidham VB and Binion
DG: Antiangiogenic treatment of mesenteric desmoid tumors
with tomerifene and interferon alfa-2b: report of two cases. Dis
Colon Rectum 47(1): 118-122, 2004.

36 Waddell WR, Gerner RE and Reich MP: Nonsteroid anti-
inflammatory drugs and tamoxifen for desmoid tumors and
carcinoma of the stomach. J Surg Oncol 22: 197-211, 1983.

37 Waddell WR and Kirsch WM: Testolactone, suldinac, warfarin,
and vitamin K1 for unresectable desmoid tumors. Am J Surg
161: 416-421, 1991.

38 Grunhagen DJ, de Wilt JH, Verhoef C and van Geel AN:
Eggermont AMTNF-based isolated limb perfusion in
unresectable extremity desmoid tumours. Eur J Surg Oncol
31(8): 912-916, 2005.

39 Faulkner LB, Hajdu SI, Kher U, La Quaglia M, Exelby PR,
Heller G and Wollner N: Pediatric desmoid tumor: retrospective
analysis of 63 cases. J Clin Oncol 713: 2813-2818, 1995.

40 Posner MC, Shiu MH, Newsome JL, Hadju SI, Gaynor JJ and
Brennan MF: The desmoid tumor: not a benign disease. Arch
Surg 124: 191-196, 1989.

41 Rao BN, Horowitz ME, Parham DM, Etcubanas EE, Fleming
ID, Pratt CB, Hustu HO, Green AA and Kun LE: Challenges
in the treatment of childhood fibromatosis. Arch Surg 722:
1296-1298, 1987.

42 Weiss SW and Goldblum JR: Fibromatoses. In: Enzinger and
Weiss’s Soft Tissue Tumors. Weiss SW, Goldblum JR (eds.).
4th ed., Mosby St. Louis, pp. 309-346, 2001.

43 Ballo MT, Zagars GK and Pollack A: Radiation therapy in the
management of desmoid tumors. Int J Radiat Oncol BiolPhys
42:1007-1014, 1998.

44 Carroll M, Ohno-Jones S, Tamura S et al: CGP57148, a tyrosine
kinase inhibitor, inhibits the growth of cells expressing BCR-
Abl, TEL-Abl, and TEL-PDGFR fusion proteins. Blood 90:
4947-4952, 1997.

45 Druker BJ, Talpaz M, Resta DJ et al: Efficacy and safety of a
specific inhibitor of the BCR-ADbI tyrosine kinase in chronic
myelogenous leukemia. N Engl J Med 344: 1031-1037, 2001.

46 Buchdunger E, Cioffi CL, Law N et al: Abl protein tyrosine
kinase inhibitor STI571 inhibits in vitro signal transduction
mediated by c-Kit and platelet-derived growth factor receptors.
J Pharmacol Exp Ther 295: 139-145, 2000.

47 Demetri GD, von Mehren M, Blanke CD et al: Efficacy and
safety of imatinib mesylate in advanced gastrointestinal stromal
tumors. N Engl J Med 346: 472-480, 2002.

48 Hornick JL and Fletcher CD: Immunohistochemical staining
for KIT (CD117) in soft tissue sarcomas is very limited in
distribution. Am J Clin Pathol 717(2): 188-193, 2002.

49 Seifeld J, Kleinschmidt-Demasters BK, Tayal S and Lillehei
KO: Desmoid-type fibromatoses involving the brachial plexus:
treatment options and assesment of c-KIT mutation status. J
Neurosurg 104(5): 749-756, 2006.

50 Mace J, Sybil Biermann J, Sondak V, McGinn C, Hayes C, Thomas
D and Baker L: Response of extra-abdominal desmoid tumors to
therapy with imatinib mesylate. Cancer 95(11): 2373-2379, 2002.

51 Colombo P, Rahal D, Grizzi F, Quagliuolo V and Roncalli M:
Localized inta-abdominal fibromatosis of the small bowel
mimicking a gastrointestinal stromal tumor: a case report.
World J Gastroenterol 11(33): 5226-5228, 2005.



Toannou et al: Extra-abdominal Desmoid Tumors

52

53

54

55

Folli F, Galimberti G, Pastore M, Davalli A and Bosi E:
Paraneoplasmatic insulin resistance syndrome in advanced
aggressive fibromatosis (desmoid tumor) treated by imatinib
mesylate. Diabetes Care 29: 2178-2180, 2006.

Goncalves A et al: Response of a KIT-positive etra-abdominal
fibromatosis to imatinib mesylate and KIT genetic analysis. J
Natl Cancer Inst 98(8): 562-563, 2006.

Lucas DR, al-Abbadi M, Tabaczka P, Hamre MR, Weaver DW
and Mott MIJ: c-Kit expression in desmoid fibromatosis.
Comparative immunohistochemical evaluation of two
commercial antibodies. Am J Clin Pathol 779(3): 339-345, 2003.
Leithner A, Gapp M, Radl R, Pascher A, Krippl P, Leithner K,
Windhager R and Beham A: Immunohistochemical analysis of
desmoid tumours. J Clin Pathol 58(11): 1152-1156, 2005.

56 Heinrich MC et al: Clinical and molecular studies of the effect
of imatinib on advanced aggressive fibromatosis (desmoid
tumor). J Clin Oncol 24(7): 1195-1203, 2006.

57 Singh N, Sharma R, Dorman SA and Dy VC: An unusual
presentation of desmoid tumor in the ileum. Am Surg 72(9):
821-824, 2006.

Received March 24, 2006
Revised January 2, 2007
Accepted January 17, 2007

1147




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 793.701]
>> setpagedevice


