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Case report: Bilateral carotid
body tumors with a concomitant
skull-base paraganglioma
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University General Hospital, Tianjin, China, 2Department of Neuropathology, Tianjin Neurological
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Background: Bilateral carotid body tumors with a concomitant skull-base
paraganglioma are extremely rare, of which only one case has been reported
in the literature to date.

Case presentation: We present the case of a 35-year-old male with 1 year of
hypertension and high levels of dopamine and 3-methoxytyramine. Magnetic
resonance imaging (MRI) scans demonstrated three separate masses at the left
middle cranial fossa floor and bilateral carotid bifurcation. Genetic testing
showed succinate dehydrogenase complex subunit D mutation. The patient
underwent the resection of the left skull base mass. Histopathology and
immunohistochemistry confirmed the presence of a skull-base paraganglioma.

Conclusions: Succinate dehydrogenase complex subunit D mutation-associated
bilateral carotid body tumors with a concomitant skull-base paraganglioma
accompanied by abnormal dopamine and hypertension are extremely rare,
which not only provides ideas for considering the association of gene
mutations, biochemical abnormalities and clinical symptoms but also provides
an expanded diagnostic spectrum for paraganglioma in atypical locations.

KEYWORDS

skull-base, multifocal paraganglioma, carotid body tumor, dopamine,
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Introduction

Paragangliomas (PGLs) are rare slow-growing highly vascular tumors that arise from
paraganglia, which are derived from cells of neural crest origin, dispersed in various areas
throughout the body (1). Approximately 30% to 40% of PGLs have a genetic factor, most
commonly due to mutations in the gene encoding succinate dehydrogenase enzyme
complex (SDH) (2), among which SDHD mutations are mainly associated with
multifocal head and neck paraganglioma (HNPGL) and benign PGL (3). But the form
of bilateral carotid body tumors with a concomitant skull-base PGL is extremely rare, of
which only one case has been reported in the literature to date (4).
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HNPGLs are nonfunctional generally, but excessive dopamine
or 3-methoxytyramine (3-MT) in urine or plasma has been
demonstrated in 19-28% of patients with a HNPGL (5-7).
Catecholamine-synthesizing enzymes, in particular aromatic L-
amino acid decar-boxylase (AADC), which promotes the
conversion of L-3,4-dihydroxyphenylalanine (L -DOPA) to
dopamine, are expressed in the majority of HNPGL tissues (8),
such as carotid body PGLs (9). Dopamine production has been
shown to be particularly prevalent among SDHD mutation
carriers (8).

Here, we report such a case that the patient as a SDHD
mutation carrier had bilateral carotid body tumors with a
concomitant skull-base PGL and presented high levels of plasma
dopamine and 3-MT.

Case report

The patient’s treatment process in our hospital has been briefly
shown through the timeline (Figure 1). Specifically speaking, a 35-
year-old male patient was admitted to our institution with left ear
pain accompanied by hearing loss for more than one month. Three
days ago, facial paralysis occurred, accompanied by left facial
swelling. His plasma levels of dopamine and 3-methoxytyramine
increased significantly, which were more than 20 times and 3 times
higher than normal, respectively. The patient was previously
diagnosed with secretory otiomastoiditis media and had
myringotomy drainage. He also had a history of hypertension for
one year, the highest was about 150/110mmHg, which could be
controlled after taking anti-hypertensive drugs. His family history
was unremarkable. MRI scans demonstrated three separate masses
in the head and neck region. The first one was located at the left
middle cranial fossa floor measuring approximately 2.0x2.1x2.3
cm. Temporal bone CT showed permeative bone destruction
involving the foramen spinosum. T1-weighted imaging (T1WI)
and T2-weighted imaging (T2WI) revealed hyperintense with foci
of hypointense. After contrast administration, the mass showed
intense enhancement with signal voids. The other two were located
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FIGURE 1
Case treatment process timeline.
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on each side of the carotid bifurcation measuring approximately
4.43x3.1 cm and 3.89%2.54 c¢m respectively and demonstrated the
same enhancement patterns as the mass of the left temporal bone
did. MR angiography (MRA) confirmed a classic lyre sign on
bilateral carotid bifurcation (Figure 2). Thus, the most likely
diagnosis of the three masses was multiple PGLs based on the
classic radiologic feature. No definite abnormalities were found in
bilateral adrenal glands. Given the multifocal nature of the patient’s
PGLs, there is a significant chance that this case is an inherited
disease. So genetic testing is necessary for the patient and the results
showed SDHD mutation. Later, the patient first underwent
intracranial vascular embolization, during which it was found that
the tumor was clearly stained with contrast media, and was supplied
by the left middle meningeal artery and its branches. Then the part
of the supplying arteries were embolized. Subsequently, the
resection of the left skull base mass was performed, it was found
that the mass was gray, tough, and located outside the dura.
Although part of the supplying arteries had been embolized, there
was significant intraoperative bleeding. The mass was completely
excised. Pathologic examination confirmed the diagnosis of a PGL
with positive immunostaining for synaptophysin (Syn) and
chromogranin A (CgA). Microscopically, hematoxylin and eosin
(H&E) staining of the tissue sections revealed a characteristic nested
architectural pattern (Zellballen). The Ki67 labelling index (Ki67 LI)
was 6.10% (Figure 3). According to histological pattern, cellularity,
comedo-type necrosis, capsular/vascular invasion, Ki67 LI and
catecholamine type, the grading system for adrenal
phaeochromocytoma and paraganglioma (GAPP) score of this
PGL is 4 points. The patient recovered well after surgery. Head
and neck MR and adrenal CT followed up regularly. The patient’s
carotid body tumors showed no significant changes in imaging, and
no abnormalities were observed in adrenal and retroperitoneal
areas. Dopamine, 3-MT and blood pressure were back to normal
range. Since the patient’s carotid body tumors were considered to be
non-functional, and the patient did not present with symptoms
related to carotid artery compression by the carotid body tumor, the
clinician and patient agreed to monitor bilateral carotid body
tumors only for the time being.
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FIGURE 2

(A) Temporal bone CT showed permeative bone destruction involving the foramen spinosum at the left skull base (arrow). (B, C) TIWI and T2WI
showed a slightly hyperintense peripheral to the left skull-base mass and a heterogeneous hypointense internal (arrow). (D, E) After contrast
administration, masses of left skull base and bilateral carotid bifurcation showed intense enhancement with signal voids (arrow). (F) MRA showed a

classic lyre sign on bilateral carotid bifurcation (arrow).

Discussion

In this case, the multifocal HNPGL mediated by SDHD
mutation were distinctive in the form of bilateral carotid body
tumors with cranial base PGL.

HNPGLs lack the characteristic norepinephrine and
epinephrine production of pheochromocytomas usually (8), but
the literature reports that at least 20% of cases are associated with
dopamine hypersecretion (10). The four subunits of SDH was
encoded by SDHA, - B, - C and - D genes, which together form

FIGURE 3

(A) Original magnificationx100, showed the characteristic Zellballen
morphology, collagen fibers distributed between nests of tumor
cells (H&E). Immunostains for neuroendocrine markers including Syn
(B) and CgA (C) highlighted chief cells. (D) The Ki67 proliferation
index was 6.10%
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the mitochondrial complex II. A mutation in one of these subunits
has an inhibitory effect on prolyl hydroxylase domain proteins and
diminishes the degradation of hypoxia-inducible factor o. This
might have an effect on the dopamine secretion (3, 8). Dopamine,
3-MT and high blood pressure all returned to normal range after
surgery in this case, therefore, we speculate that this skull PGL was a
functional tumor, and that the excess dopamine and 3-MT
produced by it,rather than carotid body tumors, led
to hypertension.

As what was mentioned before, multifocal HNPGL, associated
with SDHD mutations (3), typically occurs at sites rich in
paraganglioma cells (1). However, the skull base mass in this case
was located at the foramen spinosum region, where paraganglioma
cells are absent. It is supposed that these PGLs in rare locations far
away from the specific organs may be related to the abnormal
migration of paraganglioma cells, which are more widely
distributed in fetuses than in adults (11). All PGLs have the
potential to metastasize (12). GAPP score of this PGL is 4 points,
indicating that the tumor is moderately differentiated (MD) type.
60% of MD tumors metastasized, compared with fewer than 4% of
well-differentiated type tumors (13). It is generally accepted that
PGL with high Ki67 LI highly metastasize (13), Ki67 LI more than
6% in this case is less common. Dopamine hypersecretion was
considered a feature of immaturity (14), it is reported that the
plasma level of Methoxytyramine, the metabolite of dopamine, is
4.7-fold higher in patients with metastases than in those without,
suggesting its use as a potential biomarker (5). Rare cases of SDHD-
associated metastatic HNPGLs have also been described (15, 16).
However, generally speaking, the risk of metastasis of SDHD-
associated PGLs is much lower than that of SDHB-associated
PGLs (1, 2), similarly, parasympathetic PGLs are less likely to
metastasize than sympathetic PGLs (12). Furthermore, if the skull
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base PGL of this patient had metastasized from the carotid body
tumors, it should have the same biochemical characteristics as
carotid body tumors do theoretically, which are nonfunctional
parasympathetic PGLs. We speculate the skull-base mass of our
case is a primary parasympathetic PGL associated with excessive
dopamine secretion that causes hypertension.

Additionally, the facial paralysis may be explained by a mass
squeezing and narrowing the eustachian tube, leading to secretory
middle ear mastoiditis, which further involved the facial nerve and
resulted in peripheral facial paralysis. As predicted, the symptoms
were totally relieved after surgery.

This case report has been approved by the patient. The patient
stated that his initial goal was to relieve facial paralysis, otitis media
and other symptoms. After relevant examinations, the patient
agreed with the doctor’s preliminary diagnosis of multiple
paragangliomas and agreed that the above symptoms are likely to
be caused by them. During hospitalization, the patient was aware of
and agreed with the clinician’s treatment schedule for partial
intracranial vascular embolization and resection of the left skull
base tumor. After the surgery, symptoms were relieved, so the
patient was positive about the surgical treatment. Due to the good
recovery and no other discomfort so far, the patient also agreed to
have periodic review of bilateral carotid body tumors for the time
being, and to undergo surgery if relevant symptoms appear. In
addition, the patient was also aware that the disease may be
genetically related and has the potential to metastasize, so the
patient and his family indicated that they would follow the
doctor’s advice to regularly follow up the head and neck MR and
abdominal CT.

Conclusions

SDHD mutation-mediated bilateral carotid body tumors with
a concomitant skull-base PGL, leading to excess dopamine and 3-
MT secretion and subsequent hypertension, are extremely rare,
which not only provides ideas for considering the association of
gene mutations, biochemical abnormalities and clinical
symptoms, so as to carry out targeted examination, but also
provides an expanded diagnostic spectrum for PGLs in atypical
locations. But due to biological inactivity of patient’s bilateral
carotid body tumors, they are most probably not considered for
histopathological verification. This represents a weak point of our
case report.

References

1. Guilmette J, Sadow PM. A guide to pheochromocytomas and paragangliomas.
Surg Pathol Clin (2019) 12(4):951-65. doi: 10.1016/j.path.2019.08.009

2. Lam AK. Update on adrenal tumours in 2017 world health organization (Who) of
endocrine tumours. Endocrine Pathol (2017) 28(3):213-27. doi: 10.1007/s12022-017-
9484-5

3. Timmers HJ, Gimenez-Roqueplo AP, Mannelli M, Pacak K. Clinical aspects of
sdhx-related pheochromocytoma and paraganglioma. Endocr Relat Cancer (2009) 16
(2):391-400. doi: 10.1677/erc-08-0284

Frontiers in Oncology

10.3389/fonc.2023.1120152

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

The studies involving human participants were reviewed and
approved by the Research Ethics Committee of Tianjin Medical
University General Hospital. The patients/participants provided their
written informed consent to participate in this study. Written informed
consent was obtained from the patients/participants for the publication
of any potentially identifiable data/images included in this article.

Author contributions

ZL: medical history data collection, radiological investigation and
follow-up, drafting and revising the manuscript, final approval, and
agreement to be accountable. RY: medical history data collection,
radiological investigation, final approval, and agreement to be
accountable. CS: pathological and immunohistochemical
examination, final approval, and agreement to be accountable. JW:
contribution to study design, revising the manuscript, final approval,
and agreement to be accountable. All authors contributed to the
article and approved the submitted version.

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.

4. Emeruem NU, Muoghalu CC, Ezemba N. Bilateral giant familial carotid body
tumors with concomitant skull-base paraganglioma and facial nerve palsy. Tex Heart
Inst ] (2022) 49(2):€207370. doi: 10.14503/THIJ-20-7370

5. Eisenhofer G, Lenders JW, Siegert G, Bornstein SR, Friberg P, Milosevic D, et al.
Plasma methoxytyramine: A novel biomarker of metastatic pheochromocytoma and
paraganglioma in relation to established risk factors of tumour size, location and sdhb
mutation status. Eur J Cancer (Oxford Engl 1990) (2012) 48(11):1739-49. doi: 10.1016/
j.€jca.2011.07.016

frontiersin.org


https://doi.org/10.1016/j.path.2019.08.009
https://doi.org/10.1007/s12022-017-9484-5
https://doi.org/10.1007/s12022-017-9484-5
https://doi.org/10.1677/erc-08-0284
https://doi.org/10.14503/THIJ-20-7370
https://doi.org/10.1016/j.ejca.2011.07.016
https://doi.org/10.1016/j.ejca.2011.07.016
https://doi.org/10.3389/fonc.2023.1120152
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Liu et al.

6. van Duinen N, Corssmit EP, de Jong WH, Brookman D, Kema IP, Romijn JA.
Plasma levels of free metanephrines and 3-methoxytyramine indicate a higher number
of biochemically active hnpgl than 24-h urinary excretion rates of catecholamines and
metabolites. Eur ] Endocrinol (2013) 169(3):377-82. doi: 10.1530/eje-13-0529

7. van Duinen N, Steenvoorden D, Kema IP, Jansen JC, Vriends AH, Bayley JP, et al.
Increased urinary excretion of 3-methoxytyramine in patients with head and neck
paragangliomas. J Clin Endocrinol Metab (2010) 95(1):209-14. doi: 10.1210/jc.2009-
1632

8. Osinga TE, Korpershoek E, de Krijger RR, Kerstens MN, Dullaart RP, Kema IP,
et al. Catecholamine-synthesizing enzymes are expressed in parasympathetic head and
neck paraganglioma tissue. Neuroendocrinology (2015) 101(4):289-95. doi: 10.1159/
000377703

9. Kimura N, Miura Y, Nagatsu I, Nagura H. Catecholamine synthesizing enzymes
in 70 cases of functioning and non-functioning phaeochromocytoma and extra-adrenal
paraganglioma. Virchows Archiv A Pathological Anat Histopathol (1992) 421(1):25-32.
doi: 10.1007/bf01607135

10. Van Der Horst-Schrivers AN, Osinga TE, Kema IP, van der Laan BF, Dullaart
RP. Dopamine excess in patients with head and neck paragangliomas. Anticancer Res
(2010) 30(12):5153-8.

Frontiers in Oncology

05

10.3389/fonc.2023.1120152

11. Ho KC, Meyer G, Garancis ], Hanna J. Chemodectoma involving the cavernous
sinus and semilunar ganglion. Hum Pathol (1982) 13(10):942-3. doi: 10.1016/s0046-
8177(82)80058-0

12. Turchini J, Cheung VKY, Tischler AS, De Krijger RR, Gill AJ. Pathology and
genetics of phaeochromocytoma and paraganglioma. Histopathology (2018) 72(1):97-
105. doi: 10.1111/his.13402

13. Kimura N, Takayanagi R, Takizawa N, Itagaki E, Katabami T, Kakoi N, et al.
Pathological grading for predicting metastasis in phaeochromocytoma and
paraganglioma. Endocr Relat Cancer (2014) 21(3):405-14. doi: 10.1530/erc-13-0494

14. van der Harst E, de Herder WW, de Krijger RR, Bruining HA, Bonjer HJ,
Lamberts SW, et al. The value of plasma markers for the clinical behaviour of
phaeochromocytomas. Eur J Endocrinol (2002) 147(1):85-94. doi: 10.1530/
€je.0.1470085

15. Benn DE, Gimenez-Roqueplo AP, Reilly JR, Bertherat J, Burgess ], Byth K, et al.
Clinical presentation and penetrance of Pheochromocytoma/Paraganglioma
syndromes. J Clin Endocrinol Metab (2006) 91(3):827-36. doi: 10.1210/jc.2005-1862

16. Ogawa K, Shiga K, Saijo S, Ogawa T, Kimura N, Horii A. A novel G106d
alteration of the sdhd gene in a pedigree with familial paraganglioma. Am ] Med Genet
Part A (2006) 140(22):2441-6. doi: 10.1002/ajmg.a.31444

frontiersin.org


https://doi.org/10.1530/eje-13-0529
https://doi.org/10.1210/jc.2009-1632
https://doi.org/10.1210/jc.2009-1632
https://doi.org/10.1159/000377703
https://doi.org/10.1159/000377703
https://doi.org/10.1007/bf01607135
https://doi.org/10.1016/s0046-8177(82)80058-0
https://doi.org/10.1016/s0046-8177(82)80058-0
https://doi.org/10.1111/his.13402
https://doi.org/10.1530/erc-13-0494
https://doi.org/10.1530/eje.0.1470085
https://doi.org/10.1530/eje.0.1470085
https://doi.org/10.1210/jc.2005-1862
https://doi.org/10.1002/ajmg.a.31444
https://doi.org/10.3389/fonc.2023.1120152
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Case report: Bilateral carotid body tumors with a concomitant skull-base paraganglioma
	Introduction
	Case report
	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


