? frontiers ‘ Frontiers in Oncology

@ Check for updates

OPEN ACCESS

EDITED BY
Haoran Liu,
Stanford University, United States

REVIEWED BY
Kehua Jiang,

Guizhou Provincial People’s Hospital, China
Giovanni Cochetti,

University of Perugia, Italy

*CORRESPONDENCE

Huaishan Hong
Hhs1006@163.com

Haijian Huang
1151051351@qgqg.com

SPECIALTY SECTION

This article was submitted to
Genitourinary Oncology,

a section of the journal
Frontiers in Oncology

RECEIVED 07 December 2022
ACCEPTED 22 February 2023
PUBLISHED 09 March 2023

CITATION

Wei Y, Hong H and Huang H
(2023) Primary Langerhans cell
sarcoma in the urinary bladder:
Case report and literature review.
Front. Oncol. 13:1118222.

doi: 10.3389/fonc.2023.1118222

COPYRIGHT
© 2023 Wei, Hong and Huang. 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

TYPE Case Report
PUBLISHED 09 March 2023
Dol 10.3389/fonc.2023.1118222

Primary Langerhans cell sarcoma
in the urinary bladder: Case
report and literature review

1.2%

Yongbao Wei'? Huaishan Hong"** and Haijian Huang™**

*Shengli Clinical Medical College of Fujian Medical University, Fuzhou, China, 2Department of
Urology, Fujian Provincial Hospital, Fuzhou, Fujian, China, *Department of Pathology, Fujian Provincial
Hospital, Fuzhou, China

Langerhans cell sarcoma (LCS) is a rare malignancy of dendritic cells and usually
results in a poor oncological outcome. Thus, LCS is usually given a positive
administration. Herein, we presented the first case of primary LCS in the urinary
bladder staged TINOMO and treated by TURBT and short-term local
chemotherapy. Our experience in this unique case may suggest that LCS in
the urinary bladder with a non-muscle-invasive stage may be managed
according to the treatment model of non-muscle-invasive urothelial
carcinoma of the urinary bladder.
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Background

Bladder cancer is a common genitourinary malignant tumor with urothelial carcinoma
as the main type (1). The treatment modality is currently based on TNM staging, and the
surgical treatments of non-muscle-invasive (NMIBC), muscle-invasive (MIBC), and
postoperative adjuvant therapy vary differently (1). In addition to conventional surgical
treatments such as transurethral resection of bladder tumor (TURBT), regular cystoscopy
and postoperative adjuvant bladder irrigation chemotherapy or immunotherapy are
required for NMIB (1, 2). For MIBC and recurrent NMIBC, radical cystectomy is one of
the standard treatment modalities, which can be performed by a robot-assisted,
laparoscopic, or open approach (3). Overall, these three treatment approaches’ short-
and long-term outcomes differ and require effective communication with patients (4).

Langerhans cell sarcoma (LCS) is a rare malignancy of the epidermis’s dendritic cells
involved in multiple-organ recidivism (5). It is characterized by cytological atypia, frequent
mitoses, and aggressive clinical behavior and usually results in poor oncological outcomes
(5, 6). We present the first case of primary LCS in the urinary bladder, with early results
that look extremely promising. TURBT and bladder irrigation chemotherapy were
performed. No local tumor recurrence was observed during the 3 years of follow-up.
The approval for this study was obtained from the Institutional Review Board of Fujian
Provincial Hospital. Written informed consent was obtained from the guardians of
the patient.
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Case presentation

A 63-year-old man was admitted to our hospital for urinary
urgency and frequency for 6 months, accompanied by a urinary
interruption. He complained of no gross hematuria or other
discomfort. His medical history is not unique. Ultrasonography
examination revealed a substantial mass located in the bladder and
also two small stones. After admission, computed tomography (CT)
showed a lobulated tumor located in the bladder’s posterior wall
with a clear boundary. The size was approximately 3.5 x 2.4 X
2.1 cm. The enhanced CT scan indicated that the tumor was
significantly enhanced (Figure 1). The patient was likely to be
diagnosed with NMIBC based on preoperative examinations.
Thus, TURBT was performed to remove the tumor and obtain an
exact pathological and staging diagnosis. During the operation, the
tumor was located on the left posterior wall, with around 1.5-cm
pedicle, like a cauliflower. The postoperative pathological results
showed that the tumor cells were epithelioid, spindle-shaped, and
vacuoles in the nucleus. The nucleolus was visible; the nuclear
membrane was transparent; karyolysis, focal necrosis, and also rich
blood vessels could be seen; and some interstitial inflammatory cells
were seen infiltrated. In combination with immunohistochemistry,
LCS was finally confirmed (Figure 2). Immunohistochemical results
showed positive expressions of S100 (++, sarcomatoid area: +),
CD27 (++, sarcomatoid area: +), CD1a (++, sarcomatoid area: +),
Ki67 (35%), CD68 (++), and CD163 (++). Negative expressions
were shown in ALK Actin (SM), Desmin, ALKp80, HMB45, Malan-
a, CK (pan), Gata-3, CD34, CD30, CD20, CD3, CD21, CD99, CD56,
EMA, sox10, CD56, SY, and C123. No tumor invasion of muscular
bladder tissue was found. The postoperative staging was made as
TINOMO, a high-risk NMIBC. The patient was treated twice with 50
mg of epirubicin for bladder irrigation, once within 24 h after
surgery and the other 1 week after surgery. After the pathological
diagnosis is confirmed, since there is no empirical reference for
bladder LCS treatment, we recommend Bacillus Calmette-Guerin
(BCG) for adjuvant therapy according to the treatment guidelines
for high-risk NMIBC (1, 7). However, patients refused BCG therapy
due to drug accessibility and economic reasons. In addition, the
patient did not cooperate with other treatments and rigorous
follow-up planning. Fortunately, the patient had no significant
discomfort after 3 years of follow-up. Both cystoscopy and
evaluation of exfoliative cytology specimens revealed no
tumor recurrence.

Discussion

Langerhans cell sarcoma (LCS) is a rare malignant tumor of
Langerhans cells; less than 70 cases have been reported (5). The age
of onset of LCS is more extensive, including adults and children.
LCS is characterized by multiple-organ recidivism, including skin,
lymph nodes, liver, spleen, lungs, and bone (5). According to the
previous systematic review (5), our case of LCS is the first case
reported primarily in the urinary bladder.
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The distinguished diagnosis should be made between LCS and
Langerhans cell histiocytosis (LCH) (5). LCH is a clinically benign
disease and rarely transforms into LCS (6). The Langerhans cells are
distinguished by their morphology and are a positive expression of
CDla, S100, CD21, CD35, and CD68 (8). A recent study found that
B7-H1, B7-H3, and B7-H4 were expressed on Langerin+ tumor
cells and may also be potential biomarkers to identify LCS (9). The
diagnosis of LCS is only confirmed by pathological examination,
based on the malignant cytological features, number of mitoses
present, and immunohistochemical profiles (5). Our case fit those
characterized descriptions of Langerhans cells and was also positive
in the distinctive immunohistochemical profiles.

FIGURE 1

Results of computed tomography urography. Cross sections: panel
(A) (arterial phase) and panel (B) (delay 2 phase). Sagittal section:
panel (C) showed a lobulated tumor located in the bladder’s
posterior wall with its clear boundary. The size was approximately
3.5 % 2.4 x 2.1 cm. The enhanced CT scan indicated that the tumor
was significantly enhanced.
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FIGURE 2

Panel (A) (HE, x40) and panel (B) (HE, x200) showed that the tumor cells were epithelioid, spindle-shaped, and vacuolar in the nucleus. The
nucleolus was visible, and the nuclear membrane was clear. Immunohistochemical results are as follows. Panel (C) CD1a (x100, ++), for sarcomatoid
area +. panel (D) S100 (x100, ++), for sarcomatoid area +. panel (E) CD27 (x100, ++), for sarcomatoid area +. panel (F) Ki67 (35%).

The clinical spectrum of changes in LCS is vast and can develop
into highly invasive lesions, often leading to patient death. However,
given LCS rarity, there is a lack of evidence regarding the most
appropriate treatment for this disease. 52% of patients with LCS
were managed by a single modality, compared with 42% treated by
combination therapy (5). The role of surgery is essential and was
used in 47.0% (31/66) LCS cases and was the sole intervention in
14% (9/66) of them (5). Other treatment modalities include
adjuvant therapy, chemotherapy, radiotherapy, and bone marrow
transplant (5). Up to date, the overall 5-year disease-specific
survival (DSS) for all LCS patients was 28%, whereas in the case
of single-organ involvement, the 5-year DSS was 70% (5). This
means the oncological outcome would be much better if LCS is only
a single focal lesion. The present case is only a single focal lesion and
primarily occurred in the urinary bladder. After TURBT treatment
for this patient, only twice epirubicin for bladder irrigation therapy
was performed without any other treatment. No local tumor
recurrence was observed during the 3 years of follow-up.
Furthermore, Kawase et al. (10) found that CD56-positive LCS
showed invasive clinical behavior and poor prognosis. In our case,
the patient was negative for CD56, suggesting a good prognosis. In
the present case, we preferred intravesical BCG instillation as
postoperative adjuvant therapy, which is the first choice of
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postoperative treatment for high-grade NMIBC to reduce
recurrence rates and risk of progression (7). However, for
NMIBC, several intravesical treatments can reduce the risk of
recurrence compared with TURBT alone, in which BCG is
considered the only drug associated with a reduced risk of
progression but may have a higher risk of adverse events
compared with other intravesical treatments (11). However, when
BCG or mitomycin C shortage happens, several other intravesical
chemotherapies may be considered, including gemcitabine and
epirubicin (12). Due to drug accessibility and economic
considerations, the presented case only undertook twice adjuvant
epirubicin irrigation. Fortunately, no signs of tumor recurrence
happened until 3 years after surgery, even without regular
follow-ups.

As a case report, our study had significant limitations to the
value of evidence-based medicine. First, given the rarity of LCS
originating in the bladder, we could only provide a unique case to
share our experience. Therefore, our experience might give a little
reference value, and we needed to be vigilant that LCS in other body
parts is fatal cancer, although our case had no tumor recurrence 3
years after treatment, which did not mean that the lethal
characteristics of LCS primarily in the bladder would reduce.
Thus, we are still vigilant and should consider favorable
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comprehensive treatment and strict follow-up for such patients. In
addition, we presented a TINOMO stage of LCS and shared our
treatment experience; we could not anticipate the oncological
outcomes of a more aggressive cancer stage (MIBC or an
advanced one) and other appropriate treatment modalities,
including surgery and management of medications.

Conclusions

The present case is the first report of primary LCS in the urinary
bladder. The diagnosis of LCS in the urinary bladder should be
made according to pathological examination. Our experience in this
unique case may suggest that LCS in the urinary bladder with a non-
muscle-invasive stage may be managed by transurethral resection of
the bladder tumor and local chemotherapy, as well as close
follow-up.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding authors.

Ethics statement

The studies involving human participants were reviewed and
approved by Fujian Provincial Hospital. The patients/participants
provided their written informed consent to participate in this study.
Written informed consent was obtained from the individual(s) for

References

1. Comperat E, Amin MB, Cathomas R, Choudhury A, De Santis M, Kamat A, et al.
Current best practice for bladder cancer: A narrative review of diagnostics and
treatments. Lancet. (2022) 400:1712-21. doi: 10.1016/S0140-6736(22)01188-6

2. Cochetti G, Rossi DVJ, Maula V, Cari L, Cagnani R, Suvieri C, et al. Diagnostic
performance of the bladder EpiCheck methylation test and photodynamic diagnosis-
guided cystoscopy in the surveillance of high-risk non-muscle invasive bladder cancer:
A single centre, prospective, blinded clinical trial. Urol Oncol (2022) 40:105-11.
doi: 10.1016/j.urolonc.2021.11.001

3. Busetto GM, D'Agostino D, Colicchia M, Palmer K, Artibani W, Antonelli A,
et al. Robot-assisted, laparoscopic, and open radical cystectomy: Pre-operative data of
1400 patients from the Italian radical cystectomy registry. Front Oncol (2022)
12:895460. doi: 10.3389/fonc.2022.895460

4. Porreca A, Di Gianfrancesco L, Artibani W, Busetto GM, Carrieri G, Antonelli A,
et al. Robotic-assisted, laparoscopic, and open radical cystectomy: Surgical data of 1400
patients from the Italian radical cystectomy registry on intraoperative outcomes. Cent
Eur J Urol. (2022) 75:135-44. doi: 10.5173/ceju.2022.0284

5. Howard JE, Dwivedi RC, Masterson L, Jani P. Langerhans cell sarcoma: A
systematic review. Cancer Treat Rev (2015) 41:320-31. doi: 10.1016/j.ctrv.2015.02.011

6. Abla O, Egeler RM, Weitzman S. Langerhans cell histiocytosis: Current concepts
and treatments. Cancer Treat Rev (2010) 36:354-9. doi: 10.1016/j.ctrv.2010.02.012

Frontiers in Oncology

04

10.3389/fonc.2023.1118222

the publication of any potentially identifiable images or data
included in this article.

Author contributions

YW wrote the paper, HSH dealt with the case, HJH did the
pathological analysis. All authors contributed to the article and
approved the submitted version.

Funding

Support was provided by the Natural Science Foundation Fujian
Province (Grant number: 2021J01382).

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.

7. Poli G, Cochetti G, Boni A, Egidi MG, Brancorsini S, Mearini E. Characterization
of inflammasome-related genes in urine sediments of patients receiving intravesical
BCG therapy. Urol Oncol (2017) 35:619-74. doi: 10.1016/j.urolonc.2017.08.004

8. Pileri SA, Grogan TM, Harris NL, Banks P, Campo E, Chan JK, et al. Tumours of
histiocytes and accessory dendritic cells: An immunohistochemical approach to
classification from the international lymphoma study group based on 61 cases.
Histopathology. (2002) 41:1-29.

9. LiH, Wang C, Guo G, Gao C, Wu Y, Chen Y. The characteristic expression of B7-
associated proteins in langerhans cell sarcoma. Acta Histochem (2012) 114:733-43.
doi: 10.1016/j.acthis.2011.12.010

10. Kawase T, Hamazaki M, Ogura M, Kawase Y, Murayama T, Mori Y, et al. CD56/
NCAM-positive langerhans cell sarcoma: A clinicopathologic study of 4 cases. Int |
Hematol (2005) 81:323-9. doi: 10.1532/IJH97.04142

11. Chou R, Selph S, Buckley DI, Fu R, Griffin JC, Grusing S, et al. Intravesical
therapy for the treatment of nonmuscle invasive bladder cancer: A systematic review
and meta-analysis. J Urol. (2017) 197:1189-99. doi: 10.1016/j.juro.2016.12.090

12. Fankhauser CD, Teoh JY, Mostafid H. Treatment options and results of
adjuvant treatment in nonmuscle-invasive bladder cancer (NMIBC) during the

bacillus calmette-guerin shortage. Curr Opin Urol. (2020) 30:365-9. doi: 10.1097/
MOU.0000000000000739

frontiersin.org


https://doi.org/10.1016/S0140-6736(22)01188-6
https://doi.org/10.1016/j.urolonc.2021.11.001
https://doi.org/10.3389/fonc.2022.895460
https://doi.org/10.5173/ceju.2022.0284
https://doi.org/10.1016/j.ctrv.2015.02.011
https://doi.org/10.1016/j.ctrv.2010.02.012
https://doi.org/10.1016/j.urolonc.2017.08.004
https://doi.org/10.1016/j.acthis.2011.12.010
https://doi.org/10.1532/IJH97.04142
https://doi.org/10.1016/j.juro.2016.12.090
https://doi.org/10.1097/MOU.0000000000000739
https://doi.org/10.1097/MOU.0000000000000739
https://doi.org/10.3389/fonc.2023.1118222
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Primary Langerhans cell sarcoma in the urinary bladder: Case report and literature review
	Background
	Case presentation
	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	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


