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Abstract

Background: Neuroblastomas account for 97% of all neuroblastic tumors and for
approximately 15% of all pediatric cancer fatalities. However, in adults neuroblastoma is
a very rare finding.

Case Report: Here, we present the case of a 55-year-old patient who was diagnosed with
neuroblastoma stage IV one year after the false diagnosis of a non-secretory multiple
myeloma.

Results: The patient received six cycles of a chemotherapy protocol with cisplatin,
etoposide and vindesine alternating with vincristine, dacarbazine, ifosfamide and
doxorubicin, but the response to treatment was insufficient (stable disease).
Conclusion: The standard chemotherapy protocols used for children are not sufficient for
adult patients. Different treatment approaches are needed to improve the prognosis of
adult patients with neuroblastoma.

Introduction

Neuroblastic tumors derive from neuroectodermal cells of the peripheral neural crest
that are destined for the adrenal medulla and sympathetic nervous system. After birth, the
extramedullary para-aortic paraganglia gradually atrophy and normally disappear by the
age of two to three years. The malignant transformation of residual microscopic
neuroblastic nodules may result from a failure of these cells to respond adequately to the
normal signals that stimulate differentiation or apoptosis.

Neuroblastoma is almost exclusively a disease of children. Approximately 40% are
diagnosed before one year of age; the average age at diagnosis is about 17 months. Only
2% of cases are found in patients over the age of 10 years [1]. The diagnosis of
neuroblastoma in adults has been reported in several case reports [2-4]. Notably, most of
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the described patients were young adults with a median age below 35 years at diagnosis.
Here, we report the case of a 55-year-old patient diagnosed with neuroblastoma stage I'V.

Case Report

A 55-year-old man was diagnosed with a poorly differentiated non-secretory multiple myeloma in
January 2009 by biopsy from a mediastinal tumor in a peripheral hospital. CT scan showed osteolytic
lesions in the thoracic vertebral bodies 6-10. Apart from hypertension, there was no further recorded
medical history. In January and March 2009, the patient received radiation therapy of the thoracic
vertebral bodies 6-10 with a total of 60 gray. In March 2010, chemotherapy with bortezomib and
dexamethasone was initiated because of advancing osteolytic lesions. In April 2010, the patient was
referred to our hospital with an increasing pain in the pelvis and the os sacrum.

Physical examination revealed a palpable solid supraclavicular tumor of 2 x 3 cm in size. In the
laboratory tests, a hemoglobin level of 9.5 g/dl, a platelet count of 11 x 10°/1 and a white blood cell count
of 3.3 x 10° cells/l with 75% polymorphonuclear leukocytes and 15% lymphocytes were observed. The
LDH (540 U/]; normal < 250 U/1), the CRP (4.7 mg/dl; normal < 0.5 mg/dl) and the serum neuron-
specific enolase (335 ng/ml; normal < 16.3 ng/ml) were elevated. The excretion of dopamine (1,197
ug/24 h; normal < 500 mg/24 h), metanephrine (1.39 mg/24 h; normal < 1.2 mg/24 h), mandelic acid
(44.8 mg/24 h; normal < 6.8 mg/24 h) and homovanillic acid (75.8 mg/24 h; normal < 8 mg/24 h) was
increased, whereas the excretion of adrenaline was normal.

Immunophenotyping of the peripheral blood showed an inverse CD4/CD8 T cell ratio, but no
plasma cells or leukemic lymphoma cells. The bone marrow biopsy displayed dysplastic erythroid and
megakaryocytic changes with no sign of the previously diagnosed multiple myeloma. However, blast
cells were found in the bone marrow smear (fig. 1a). Immunohistological examination revealed a blastic
neoplasm with profound marrow infiltration, fibrosis and displacement of the hematopoiesis, strongly
expressing the neuronal markers neuron-specific enolase (fig. 1b), chromogranin and CD56, thus
suggesting the diagnosis of a neuroblastoma. The plasma cell marker VS38c was positive; however,
CD138 was negative. Fluorescence in situ hybridization revealed a hyperploid karyotype. NMYC
amplification and 1p-deletion were not detectable. Histological examination of the surgically removed
tumorous supraclavicular lymph node showed a stroma-poor neuroblastoma with low differentiation
and a low mitosis-karyorrhexis index, grade 2, according to the Hughes classification.

The subsequent staging examinations (PET-CT scan of the cranium, neck, chest and abdomen; fig.
2a; MRT scan of the cranium and the thoracic and lumbar spine; metaiodobenzylguanidine (MIBG)
scintigraphy; fig. 2b) revealed a stage IV disease with disseminated manifestations (meningeal,
supraclavicular, paravertebral and osseous tumors as well as a diffuse bone marrow infiltration).

Treatment with cisplatin, etoposide and vindesine alternating with vincristine, dacarbazine,
ifosfamide and doxorubicin analogous to the German NB-2004-HR study, which is designed for the
treatment of children (Neuroblastoma Study Centre, Pediatric Clinic, University of Cologne, Cologne,
Germany), was initiated after completion of the staging examinations. Chemotherapy was started with
75% of the intended dose and was escalated to 100% since the patient tolerated the treatment very well.
The response to treatment, however, was insufficient. After six cycles of chemotherapy, the neuron-
specific enolase decreased to 45.8 ng/ml, but there was less change in the excretion of dopamine (896
ug/24 h), mandelic acid (14.6 mg/24 h) and homovanillic acid (33.9 mg/24 h). The tumorous lesions
were unchanged, as determined by PET-CT and the bone marrow biopsy displayed persistent
neuroblastoma infiltration. The treatment will be continued including high-dose chemotherapy
followed by autologous peripheral blood stem cell transplantation and MIBG-radionuclide therapy.

Discussion

The diagnosis of a neuroblastic tumor in an adult patient is so rare that both clinicians
and pathologists tend to exclude neuroblastoma from differential diagnosis when the
patient is an adult. The patient described here had osseous lesions in addition to the
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mediastinal tumor and the bone marrow infiltration. This was probably - together with
the positive plasma cell marker VS38c - the reason for the initial false diagnosis of a non-
secretory multiple myeloma.

The 55-year-old patient showed a poor response to chemotherapy treatment. This is in
line with previously reported adult or adolescent patients with neuroblastoma, for whom
the ultimate outcome is generally poor, regardless of the initial disease stage [5, 6]. The
prognosis of neuroblastoma strongly depends on the age at diagnosis, with significantly
better survival rates for younger children [1]. Thus, the treatment of neuroblastoma not
only depends on the disease stage, but also on the patient’s age. Localized tumors in
children can mostly be cured by surgery only, or sometimes may even be self-limiting.
However, disseminated tumors in older children require an aggressive multimodality
approach including surgical resection, radiation therapy and high-dose chemotherapy
with hematopoietic stem cell rescue. Yet, if treated with the standard protocols used for
children, even the survival rate for adolescents is low [5]. More aggressive or innovative
therapeutic approaches are needed for older patients. Ablative chemotherapy followed by
autologous stem cell transplantation leads to prolonged survival in advanced stage
diseases [7]. Tandem transplants show some promise with progression-free survival rates
of over 50% at up to seven years [8]. However, for children older than 18 months with
disseminated disease, the survival rates remain low at approximately 30%. Therefore, new
tumor-specific strategies are under investigation. Immunotherapy with antibodies
targeted at GD2 (a disialoganglioside on the surface of neuroblastoma) produced
promising preliminary results [9], and may also be labeled with "*'I [10]. The radioisotope
iodine-131-MIBG in conjunction with hematopoietic stem cell transplantation is effective
in the treatment of advanced stage disease [11, 12]. Novel approaches in the pursuit for
MY C-targeting therapies are currently under observation for tumors with NMYC
amplification, which is one of the clearest indicators of aggressive and chemotherapy-
refractory disease [13]. Knockdown of XAB2, a part of the co-receptor complex that
inhibits differentiation induction by retinoic acid, enhances the differentiating effect of
all-trans retinoic acid on resistant neuroblastoma cells [14]. Successful allogeneic stem cell
transplantation has been reported in a 7-year-old boy with stage IV neuroblastoma [15].

However, in addition to survival prolongation, the life quality of the patient is an
important factor. Due to the rareness of neuroblastomas in adults, the data about their
prognosis is scarce, but the described cases were mostly diagnosed in advanced stage
disease and had an unfavorable outcome. The older the patient is at diagnosis, the longer
and the more indolent the disease course appears to be [5, 6]. As long as remission is not
an accessible intent, a satisfactory aim may also be disease stabilization, avoiding more
serious therapeutic side effects. The patient described here had a long disease course with
few symptoms and retained a good life quality beside the disseminated malignant disease
for now more than 20 months after the first diagnosis. To properly evaluate the efficacy
and toxicity of new or more aggressive therapeutic strategies for adolescent and adult
patients with neuroblastoma, a central collection of the data is necessary.
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Fig. 1. a Bone marrow smear displaying blast cells. b Histological examination of the bone marrow
biopsy revealing a profound marrow infiltration with displacement of the hematopoiesis (neuron-
specific enolase staining).

Fig. 2. a Diffuse pathological glucose uptake in the bone marrow of the hollow bones and the vertebral
bodies in the PET and PET-CT scan. b Diffuse iodine-131-MIBG uptake in the bone marrow, including
the calvarium, as determined by MIBG scintigraphy.

KARGER

202 Iudy Gz uo 3sanb Aq Jpd-£982Z£000/¥896 | 52/8GH/E/€/HPd-0]011E/0I0/W0D a5 MMM//:d]Y WOl papeojumoq



(qase Rengrf_ [n Case Rep Oncol 2010;3:458-462 Published online: © 2010 S. Karger AG, Basel
n“;nln"“ DOI: 10.1159/000322863 December 4,2010 | ISSN 1662-6575
Vilwvivyy www.karger.com/cro

References

>1

>

>3

>4

»s5

»6

»7

>3

»9

»10

>11

12
»13
» 14

»15

London WB, Boni L, Simon T, Berthold F, Twist C, Schmidt ML, Castleberry RP, Matthay KK, Cohn SL, De
Bernardi B: The role of age in neuroblastoma risk stratification: the German, Italian, and children’s oncology
group perspectives. Cancer Lett 2005;228:257-266.

Zerrweck-Lopez C, Quijano-Orvafianos F, Montafiez-Ramirez H, Murillo-Zolezzi A, Toledo-Valdovinos S,
Padilla-Longoria R: Neuroblastoma in the adult. Case report. Cir Cir 2009;77:397-401.

Urios JI, Garceran LR, Rosell TV: Neuroblastoma in an adult causing spinal cord compression: report of a case
and review of the literature. Paraplegia 1989;27:394-401.

Allan SG, Cornbleet MA, Carmichael J, Arnott SJ, Smyth JF: Adult neuroblastoma. Report of three cases and
review of the literature. Cancer 1986;57:2419-2421.

Conte M, De Bernardi B, Milanaccio C, Michelazzi A, Rizzo A, Montobbio G, Parodi S, Haupt R: Malignant
neuroblastic tumors in adolescents. Cancer Lett 2005;228:271-274.

Franks LM, Bollen A, Seeger RC, Stram DO, Matthay KK: Neuroblastoma in adults and adolescents: an
indolent course with poor survival. Cancer 1997;79:2028-2035.

Moon SB, Park KW, Jung SE, Youn WJ: Neuroblastoma: treatment outcome after incomplete resection of
primary tumors. Pediatr Surg Int 2009;25:789-793.

George RE, Li S, Medeiros-Nancarrow C, Neuberg D, Marcus K, Shamberger RC, Pulsipher M, Grupp SA,
Diller L: High-risk neuroblastoma treated with tandem autologous peripheral-blood stem cell-supported
transplantation: long-term survival update. J Clin Oncol 2006;24:2891-2896.

Cheung NK, Sowers R, Vickers AJ, Cheung IY, Kushner BH, Gorlick R: FCGR2A polymorphism is correlated
with clinical outcome after immunotherapy of neuroblastoma with anti-GD2 antibody and granulocyte
macrophage colony-stimulating factor. J Clin Oncol 2006;24:2885-2890.

Dauer LT, St Germain J, Williamson M]J, Zanzonico P, Modak S, Cheung NK, Divgi C: Whole-body clearance
kinetics and external dosimetry of 131I-3F8 monoclonal antibody for radioimmunotherapy of neuroblastoma.
Health Phys 2007;92:33-39.

Lessig MK: The role of 131I-MIBG in high-risk neuroblastoma treatment. ] Pediatr Oncol Nurs 2009;26:208-
216.

George RE, Diller L, Bernstein ML: Pharmacotherapy of neuroblastoma. Expert Opin Pharmacother 2010.
Gustafson WC, Weiss WA: Myc proteins as therapeutic targets. Oncogene 2010;29:1249-1259.

Ohnuma-Ishikawa K, Morio T, Yamada T, Sugawara Y, Ono M, Nagasawa M, Yasuda A, Morimoto C,
Ohnuma K, Dang NH, Hosoi H, Verdin E, Mizutani S: Knockdown of XAB2 enhances all-trans retinoic acid-
induced cellular differentiation in all-trans retinoic acid-sensitive and -resistant cancer cells. Cancer Res
2007;67:1019-1029.

Lu QY, Wang Z, Li P, Niu XQ, Zhang P, Zhao JN: Treatment of stage IV neuroblastoma with allogeneic
hematopoietic stem cell transplantation in children. Zhongguo Dang Dai Er Ke Za Zhi 2008;10:464-466.

462

KARGER

202 Iudy Gz uo 3sanb Aq Jpd-£982Z£000/¥896 | 52/8GH/E/€/HPd-0]011E/0I0/W0D a5 MMM//:d]Y WOl papeojumoq



	Neuroblastoma in a 55-Year-Old Patient: A Case Report
	Abstract
	Introduction
	Case Report
	Discussion
	Disclosure Statement
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


