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Abstract 
Ameloblastic carcinoma is a rare cause of jaw tumors, especially in children. This rare, rapidly growing, malignant tumor of odontogenic 
origin affects predominantly the mandible and maxilla. Hypercellularity, lack of differentiation, high mitotic index, vascular and neural 
invasion are its main histological features. Local destruction and distant metastases to the lungs, bones, liver and brain are common in 
ameloblastic carcinoma. Prognosis is poor, due to its low sensitivity to chemo- and radiotherapy. We report the case of an 8-year-old girl 
with ameloblastic carcinoma of the left mandible and extensive right pleuro-pulmonary and bone marrow metastases. Biopsies made from 
the mandibular tumor and lung tumor tissue obtained by bronchoscopy, showed the same histological features, that of ameloblastic 
carcinoma. Diagnostic and treatment challenges are shown in this uncommon pediatric solid tumor of the jaw. Carboplatin and etoposide 
treatment showed some therapeutic effect upon the primary tumor, but lung infiltrations were not influenced. Palliative treatment was 
initiated. Early detection of ameloblastic carcinoma, before massive distant metastases develop would be an option for long-term survival, 
which can be achieved with radical surgery followed by radiotherapy. 
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 Introduction 

Tumors of the lower oro-facial region may be benign 
and malignant. Most frequently seen primary malignant 
lesions include soft tissue and hard connective tissue 
sarcomas, carcinomas of the salivary glands, especially 
squamous cell carcinomas (in 90% of the cases) and 
melanomas [1, 2]. Breast-, lung-, abdominal organs-  
and prostate-cancers can metastasize to lower-face 
structures. Benign lesions may have odontogenic or 
non-odontogenic origin, they are predominantly amelo-
blastomas [3–5]. Ameloblastomas, which represent 1% 
of all jaw tumors, are histologically benign odontogenic 
epithelial neoplasms, which exhibit an aggressive 
invasive local behavior [6]. 

Ameloblastic carcinoma (AC) is an extremely rare 
odontogenic epithelial malignant tumor, only 70 cases 
were reported in the English literature between 1984–
2011 [7]. Eleven cases of AC in patients under the age 
of 20 have been reported so far [8]. Difficulties arose 
through time in finding adequate histopathological 
classification of AC to fulfill important features such  
as histopathogenesis, origin, cytologic characteristics of 
malignancy, clinical behavior [9–11]. “Primary amelo-
blastic carcinoma” has been classified recently by the 
World Health Organization (WHO) as a tumor that 
demonstrates the morphological features of amelo-
blastoma with atypia, regardless of the presence or 
absence of metastasis [12]. Two-thirds of AC are 
located in the mandible and only one third in the 
maxilla. Average age at diagnosis is 30 years, males are 
more frequently affected with a male:female ratio of 

2.4:1 [13]. Clinical signs are rapidly growing tissue 
mass, ulceration, bleeding, fistula, pain, tooth mobility 
[7, 14]. Metastases appear most commonly in the lungs 
but brain and bone disseminations have also been seen. 
Histologically, features of ameloblastoma along with 
cytological atypia, high mitotic index, necrosis, neural 
and vascular invasion are the hallmarks of AC [14]. 
Wide local excision and cervical lymph node dissection 
followed by radiotherapy are the suggested treatment of 
AC. Chemotherapy has limited value, nor radiotherapy 
alone is a reliable treatment modality for AC [8]. 
Prognosis is poor, especially in cases when metastases 
are present. The extreme rarity of AC in general and  
in children in particular, adversely influences our 
knowledge about this disease entity. 

 Patient, Methods and Results 

The 8-year old girl was admitted to the pediatric 
oncological ward because of painful enlargement of the 
left cheek, visible tumoral mass inside the oral cavity, 
fever, pallor, weight loss, respiratory distress with dry, 
irritative cough. 

She had been complaining of left facial swelling and 
pain for two months prior her first examination in a 
dental practice, when an incision and draining was made 
for a suspected dental abscess. On check-up examination, 
it became obvious that the patient beside the left 
mandibular tumor was cachectic, feverish, dyspneic 
with dry irritative cough so that she was admitted to the 
pediatric pneumology ward for further investigations. 
Tuberculosis was ruled out and a bronchoscopy was 
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performed which showed a completely obstructed right 
main bronchus by a necrotic, friable, gelatinous mass, 
and a biopsy was carried out from the tumor mass. 
Simultaneously another biopsy was performed from the 
oral lesion and the patient was transferred to the 
Oncology Department. 

Physical examination revealed a lean, pale child 
(18 kg weight, 120 cm height), with a 9×5 cm tumor 
mass in the left mandible, bulging into the oral cavity. 
The deep-violet colored, cauliflower-like endobuccal 
tumor mass-produced swallowing and breathing 
difficulties (Figure 1). 
 

Figure 1 – Extension of
ameloblastic carcinoma
of the jaw into the oral
cavity. 

 

No enlarged lymph nodes were palpable. Signs of 
respiratory distress were obvious with intercostal 
retractions, distended nostrils, tachypnea, dyspnea, 
dullness over the whole right lung with absence of 
breath sounds. Tachycardic normal heart sounds 
(cardiac rate 120/min.) without murmurs were heard and 
her arterial blood pressure (118/60 mmHg) was slightly 
elevated. No hepato- or splenomegaly was found. 

Paraclinical findings revealed an iron deficient 
anemia (hemoglobin 9.6 g/dL, hematocrit 31%, 
hypochromia, microcytosis, iron 2.3 µmol/L), infestation 
with Ascaris lumbricoides, mild tumor lysis (lactate 
dehydrogenase 1244 U/L) but no hypercalcemia. Plain 
chest radiography showed opacity over the right  
thorax with mild mediastinal displacement to the left 
(Figure 2). 
 

 

Figure 2 – Chest radio-
graphy of the minimal
right pleural effusion
and massive pulmonary
metastasis provoked by
ameloblastic carcinoma
of the jaw; full opacity
of the right lung, 
displacement of the
mediastinum to the left.

 

Abdominal ultrasonography showed minimal fluid 
content in the Morrison space. Computed tomography 
of the chest showed a huge, solid tumor mass, which 
occupied the right hemithorax between the level of the 
sterno-clavicle joints and diaphragmatic arch. The 
tumor infiltrated the superior mediastinum and right 
side of the heart, which appeared to be dislocated to the 
left. The mass was inhomogeneous with hypodense 
areas due to possible intratumoral necrosis. A 27 mm 

wide pleural effusion was noted on the right basal area. 
Computed tomography of the neck and head area 
revealed a bone tumor on the ascendant arm of the left 
hemimandible, which extended to the angular region 
and posterior side of the horizontal part. Multiple 
osseous extensions entered the masseter and internal 
pterygoid muscles, which were also enlarged by tumoral 
infiltration. Echocardiography showed pericardic 
reaction. Examination of the bone marrow aspirate 
revealed metastatic infiltration with tumor cells 
displaying basophilic cytoplasm, nuclei with fine 
chromatin content, some showing increased intercellular 
adherence. 

The tumor pieces were represented by two biopsy 
fragments (lung and mandible), fixed in 10% buffered 
formalin and embedded in paraffin. Sections were 
stained with Hematoxylin and Eosin, Periodic Acid 
Schiff and Giemsa for the routine histopathological 
evaluation. The biopsy obtained from the mandible 
mass was identified as high-grade malignant tumor. 
Immunohistochemical stains were performed with 
LabVision and Dako reagents, using: LCA, panCTK 
EMA, CD56, VIM, NSE, synaptophysin and chromo-
granin bound antibodies were visualized using heat 
induced epitope retrieval method by the Ultra Vision  
LP Large Volume Detection System HRP Polymer 
detection system and DAKO EnVisionTM/HRP kit, 
followed by Hematoxylin counterstaining. The neoplastic 
cells formed nests of cells with the distinctive features 
of ameloblastic differentiation: peripheral pallisading of 
basaloid cells coupled with the dyscohesiveness of the 
cells in the middle of the nests created the typical 
stellate reticulum arrangement (Figure 3). Focal cystic 
degeneration in the middle of the cellular clusters left a 
rim of basaloid cells clinging to the stroma, also 
characteristic of ameloblastic tumor (Figure 4). The 
tumor cells were intense positive for Pan-Keratin 
(panCK) and EMA (Figure 5 and 6), while the vimentin, 
LCA and synaptophysin, chromogranin were negative. 
CD56 reaction was also negative (Figures 7 and 8). The 
degree of mitotic activity, presence of necrotic foci, and 
infiltrative characteristics of the tumor supported the 
malignant nature of this ameloblastic neoplasm. 

Based on clinical, laboratory, imagistic and histo-
logical findings, the established diagnosis was left 
mandibular ameloblastic carcinoma with metastasis in 
the right lung, pleura and bone marrow. 

The patient underwent five chemotherapeutic 
courses: two courses based on vincristine, endoxane and 
adriamycin with lack of clinical response and three 
courses based on vincristine, carboplatin and etoposide, 
with visible shrinking of the jaw tumor size (2×2 cm) 
but little or no efficacy upon the pleuro-pulmonary 
tumoral involvement. Paclitaxel based regimen was 
abandoned after severe allergic reaction. Respiratory 
function test results were under 50% of the estimate 
age-related values, which made impossible right 
pulmectomy. Palliative care was initiated in this patient. 
Eight months after the onset of symptoms, disease 
progression with worsening respiratory insufficiency 
lead to the death of the patient. 
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Figure 3 – Infiltrative tumor with neoplastic cells 
forming nests of cells with distinctive features of 
ameloblastic differentiation: peripheral pallisading of 
basaloid cells (HE stain, ob. ×20). 

Figure 4 – Focal cystic degeneration in the middle of 
the cellular clusters (HE stain, ob. ×40). 

 

Figure 5 – Nets of tumor cells with peripheral basaloid 
cells (panCK immunostaining, ob. ×10). 

Figure 6 – Moderate immunostaining of EMA in 
ameloblastic carcinoma (ob. ×10). 

 

Figure 7 – Ameloblastic carcinoma: tumor cells without 

LCA expression (ob. ×20). 
Figure 8 – Ameloblastic carcinoma: tumor cells without 

vimentin expression (ob. ×20). 
 

 Discussion 

Ameloblastic carcinoma (AC) is a rare, aggressive 
malignant epithelial odontogenic tumor. So far, about 
65 cases have been reported in English literature and 
only a few cases in children [7, 14]. The common 
clinical presentation includes rapid painful swelling of 
the jaw, tooth mobility due to bone resorption, trismus. 

In two thirds of the cases, the tumor is localized in the 
posterior mandible and in the remaining cases in the 
maxilla. Rare cases localized in the anterior skull and 
nasal cavity have been reported [15–17]. Peripheral 
ameloblastic carcinoma arising from gingiva and 
alveolar mucosal epithelia is very rare [7]. No age-
group predilection have been noticed, however the 
average age is around 30 years and the tumor has been 



Adrienne Horváth et al. 

 

182 

rarely identified in children [8]. This aggressive, 
malignant tumor metastasizes most frequently into the 
lungs, bone, liver and brain [18–20]. An uncommon 
metastatic malignant ameloblastoma of the kidneys  
was reported by Hayakawa K et al. in 2004 [21].  
The metastases may occur even in the absence of  
local recurrence. There is a male predominance; the 
male/female ratio varies according to authors between 
1.4/1–2.4:1 [14]. 

Ameloblastoma is a benign tumor of the odonto-
genic apparatus, which constitutes 1% of tumors and 
cysts of the jaw in adults. The term “malignant amelo-
blastoma” has been used for tumors with histological 
findings consistent with ameloblasoma, which produce 
metastasis, despite benign histology. The term “amelo-
blastic carcinoma” was first used by Shafer WG et al., 
in 1974 [11], for tumors with ameloblastic differentiation 
and signs of malignant cytological features, regardless 
of the presence of metastasis. 

World Health Organization established a classification 
of odontogenic carcinomas in 1972, modifications were 
made on the recommendation of Elzay RP, in 1982 [9], 
and later by Slootweg PJ and Müller H [10]. Histo-
patologically ameloblastic carcinoma consists of foci 
and areas that are consistent with ameloblastoma and 
signs of malignancy: spindle-shaped cells or round 
epithelial cells with no differentiation towards the 
columnal cells of ameloblastoma, islands and sheets  
of epithelium absence or rare presence of stellate 
reticulum-like areas, hyperchromatism, large or atypical 
nuclei, increased mitotic index, necrosis, calcification, 
neural and vascular invasion [14]. Ameloblastic 
carcinoma may arise de novo or from preexistent 
ameloblastoma or odontogenic cyst. 

Imagistic investigations are important in tumor 
assessment. Radiology may show poorly defined radio-
lucency, sometimes with focal radio-opacities. Computed 
tomography and magnetic resonance imaging offer 
more detailed information. 

Differential diagnosis of jaw tumors in children 
includes metastases in jaw from visceral neoplasms; 
invasion of bone by an adjacent soft tissue tumor  
like rhabdomyosarcoma; Hodgkin and non-Hodgkin 
lymphomas; benign and malignant osseous tumors  
like osteosarcoma, Ewing sarcoma; leukemias, neuro-
blastoma, Langerhans’ cell histiocytosis, xantho-
granuloma, lymphangioma, hemangioma, benign and 
malignant odontogenic tumors and others [17, 22]. 
Application of a broad-range immunohistochemistry 
panel would be helpful for the establishment of a 
positive diagnosis. 

Elective treatment for ameloblastic carcinoma is 
wide surgical excision with cervical lymph node 
dissection in case of adenomegaly. Radiotherapy and 
chemotherapy are of limited value, indicated in locally 
advanced or metastatic disease where operation is not an 
option. Osteonecrosis, secondary sarcomas may arise 
after radiotherapy. Yazici N et al. reports maxillary 
ameloblastic carcinoma in a child successfully treated 
with surgery and radiotherapy [8]. Cisplatin, adriamycin, 

cyclophosphamide, paclitaxel, carboplatin have been 
used for chemotherapy, with best results achieved after 
paclitaxel and carboplatin therapy [23, 24]. In our patient, 
cyclophosphamide, adriamycin have little or no effect, 
while local shrinking of the primary tumor was noticed 
after carboplatin and etoposide treatment. The pleuro-
pulmonary metastases were not influenced by chemo-
therapy. 

 Conclusions 

We presented this case because of the rarity of 
ameloblastic carcinoma in children and the differential 
diagnostic and treatment challenges it generated. 

Acknowledgments 
We express our gratitude and thanks to Dr. Zoltán 

Sapi docent and Professor Dr. András Matolcsy from 
the Semmelweis University Budapest for reviewing the 
pathology material and establishing the histological 
diagnosis. 

References 
[1] Parkins GE, Armah G, Ampofo P, Tumours and tumour-like 

lesions of the lower face at Korle Bu Teaching Hospital, 
Ghana – an eight year study, World J Surg Oncol, 2007, 
5:48. 

[2] Theodorou DJ, Theodorou SJ, Sartoris DJ, Primary non-
odontogenic tumors of the jawbones: an overview of 
essential radiographic findings, Clin Imaging, 2003, 27(1): 
59–70. 

[3] Neville BW, Damm DD, Allen CM, Bouquot JE (eds), Oral 
and maxillofacial pathology, 2nd edition, W.B. Saunders Co., 
Philadelphia, 2002, 356, 376–380, 420–430, 480–490, 
582–583. 

[4] Arotiba GT, Ladeinde AL, Arotiba JT, Ajike SO, Ugboko VI, 
Ajayi OF, Ameloblastoma in Nigerian children and 
adolescents: a review of 79 cases, J Oral Maxillofac Surg, 
2005, 63(6):747–751. 

[5] Daley T, Darling M, Nonsquamous cell malignant tumours 
of the oral cavity: an overview, J Can Dent Assoc, 2003, 
69(9):577–582. 

[6] Reichart PA, Philipsen HP, Sonner S, Ameloblastoma: 
biological profile of 3677 cases, Eur J Cancer B Oral Oncol, 
1995, 31B(2):86–99. 

[7] Ramesh M, Sekar B, Murali S, Mathew S, Chacko J, Paul G, 
Ameloblastic carcinoma – review and histopathology of five 
cases, Oral & Maxillofacial Pathology Journal [OMPJ], 2011, 
2(2):154–160. 

[8] Yazici N, Karagöz B, Varan A, Yilmaz T, Oztürk A, 
Usubütün A, Büyükpamukçu M, Maxillary ameloblastic 
carcinoma in a child, Pediatr Blood Cancer, 2008, 
50(1):175–176. 

[9] Elzay RP, Primary intraosseous carcinoma of the jaws. 
Review and update of odontogenic carcinomas, Oral Surg 
Oral Med Oral Pathol, 1982, 54(3):299–303. 

[10] Slootweg PJ, Müller H, Malignant ameloblastoma or 
ameloblastic carcinoma, Oral Surg Oral Med Oral Pathol, 
1984, 57(2):168–176. 

[11] Shafer WG, Hine MK, Levy BM (eds), A textbook of oral 
pathology, 4th edition, W.B. Saunders Co., Philadelphia, 
1983, 280–281. 

[12] Barnes L, Evenson JW, Reichart P, Sidransky D, Pathology 
and genetics of head and neck tumours, World Health 
Organization Classification of Tumors, 9th edition, IARC 
Press, Lyon, 2005, 162–166. 

[13] Kruse AL, Zwahlen RA, Grätz KW, New classification of 
maxillary ameloblastic carcinoma based on an evidence-
based literature review over the last 60 years, Head Neck 
Oncol, 2009, 1:31. 

[14] Angiero F, Borloni R, Macchi M, Stefani M, Ameloblastic 
carcinoma of the maxillary sinus, Anticancer Res, 2008, 
28(6B):3847–3854. 



Mandibular ameloblastic carcinoma in a young patient 

 

183
[15] Ozlugedik S, Ozcan M, Basturk O, Deren O, Kaptanoglu E, 

Adanali G, Unal A, Ameloblastic carcinoma arising from 
anterior skull base, Skull Base, 2005, 15(4):269–272; 
discussion 273. 

[16] Koul R, Binahmed A, Dubey A, Nason R, Cooke AL, 
Maxillary ameloblastic carcinoma: case report, J HK Coll 
Radiol, 2008, 11(1):32–34. 

[17] Holsinger FC, Hafemeister AC, Hicks MJ, Sulek M, Huh WW, 
Friedman EM, Differential diagnosis of pediatric tumors of 
the nasal cavity and paranasal sinuses: a 45-year multi-
institutional review, Ear Nose Throat J, 2010, 89(11):534–
540. 

[18] Ueta E, Yoneda K, Ohno A, Osaki T, Intraosseous carcinoma 
arising from mandibular ameloblastoma with progressive 
invasion and pulmonary metastasis, Int J Oral Maxillofac 
Surg, 1996, 25(5):370–372. 

[19] Simko EJ, Brannon RB, Eibling DE, Ameloblastic carcinoma 
of the mandible, Head Neck, 1998, 20(7):654–659. 

[20] Dorner L, Sear AJ, Smith GT, A case of ameloblastic 
carcinoma with pulmonary metastases, Br J Oral Maxillofac 
Surg, 1988, 26(6):503–510. 

[21] Hayakawa K, Hayashi E, Aoyagi T, Hata M, Kuramoto C, 
Tonogi M, Yamane GY, Tanaka Y, Metastatic malignant 
ameloblastoma of the kidneys, Int J Urol, 2004, 11(6):424–
426. 

[22] Ajagbe HA, Daramola JO, Primary tumors of the jaw in 
Nigerian children, J Natl Med Assoc, 1982, 74(2):157–161. 

[23] Grünwald V, Le Blanc S, Karstens JH, Weihkopf T, Kuske M, 
Ganser A, Schöffski P, Metastatic malignant ameloblastoma 
responding to chemotherapy with paclitaxel and carboplatin, 
Ann Oncol, 2001, 12(10):1489–1491. 

[24] Avon SL, McComb J, Clokie C, Ameloblastic carcinoma: 
case report and literature review, J Can Dent Assoc, 2003, 
69(9):573–576. 
 
 

 
 
 
 
 
 
Corresponding author 
Adrienne Horváth, Associate Professor, MD, PhD, Department of Pediatrics, University of Medicine and 
Pharmacy of Târgu Mureş, 38 Gheorghe Marinescu Street, 540142 Târgu Mureş, Romania; Phone +40745–
593 380, e-mail: adigyer1@yahoo.com 
 
 
 
 
 
 
Received: November 15th, 2011 

Accepted: February 5th, 2012 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


