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INTRODUCTION

Schwannomas are benign soft tissue neoplasms originating 
from nerve sheath cells. These characteristically present along 
the roots of sensory nerves and are frequently seen as soft tissue 
tumors of the extremities or thorax [1]. Intraosseous location is 
rare and account for <0.2% of primary bone tumors; mandible 
and sacrum being the most common sites affected [1,2]. 
Intraosseous schwannoma, clinically and radiologically mimics 
a primary bone tumor [3]. We present two such cases, 
one involving the thoracic vertebra and other one in the 
sacrum.

CASE REPORTS

Case 1

A 33-year-old male presented with back pain and left 
radiculopathy since 2 years. No genital or sphincter dysfunction 
was noted. He gave a history of similar episodes of pain during 
childhood. On local examination, a small tender swelling over 
the thoracic spine was seen at T8-L2 level. No neurological 

deficit was seen. Computed tomography (CT) scan of dorsal 
spine showed a well-defined mildly expansile lytic lesion 
involving left posterior body, pedicle and transverse 
process of T12 vertebra, with mildly sclerotic margins and 
soft tissue lesion filling the defect. Laterally the cortical 
bony margin was extremely thinned out. The neural 
foramen was normal [Figure 1]. Clinical differential 
diagnoses were giant cell tumor and osteoblastoma. T9 pedicle 
and transverse process biopsy was done. Histopathological 
examination revealed a cellular tumor composed of 
predominantly Antoni A areas with interlacing fascicles of 
spindle cells with buckled nuclei and numerous Verocay 
bodies along with areas of hyalinized blood vessels. The spindle 
cells showed immunoreactivity to S-100 [Figure 2]. Final 
diagnosis of schwannoma was made. The patient was further 
managed conservatively.

Case 2

A 49-year-old lady presented with low backache and right 
radiculopathy. Bowel and bladder continence was maintained. 
Local examination of the spine showed mild paresthesia and 
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ABSTRACT
Intraosseous schwannomas are rare and benign neoplasms originating from the nerve sheath cells. We 
present two such cases, one located in the ninth thoracic vertebrae and the other involving the sacrum. 
Clinicoradiological diagnosis in both the cases was a primary bone tumor. Histopathological examination 
revealed the characteristic morphology of schwannoma, which was confirmed by immunohistochemistry. These 
two cases highlight the importance of clinical, radiological and histopathological correlation in the diagnosis 
of these uncommon bone tumors.
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tenderness over the lower part. There were no symptoms of 
neurological deficit. Plain radiograph of the pelvis revealed 
a large relatively well-defined lytic lesion involving right 
sacral ala and the differentials put forth were chordoma 
and metastasis [Figure 3]. Subsequently, CT scan was done 
which revealed expansile lytic lesion involving the right 
neural foramina of S1 vertebra with an intermediate density 
soft tissue lesion within, extending into the pelvis from a 
defect in postero-inferior margin of sacral ala [Figure 4]. 
Diagnosis of nerve sheath tumor was proposed. A lesional 
biopsy was done. The biopsy showed a tumor composed 
of cellular Antoni A and hypocellular Antoni B areas. The 
former showed nests, whorls and fascicles of spindle cells, few 
showing nuclear pseudoinclusion along with Verocay bodies. 
The hypocellular areas showed loosely placed spindle cells 
with areas of hemorrhage and hyalinized vessels [Figure 5]. 
Differential diagnosis of schwannoma and meningioma was 
proffered. The latter was excluded by demonstrating S-100 

immunoreactivity in tumor cells which stained negative for 
epithelial membrane antigen. Patient was treated with local 
radiotherapy.

Figure 2: Photomicrograph showing schwannoma composed of 
fascicles of spindle cells with Verocay bodies (H&E, ×100). Inset: Tumor 
cells showing S100 protein immunoreactivity (Immunoperoxidase, 
×200).

Figure 3: Frontal radiograph of pelvis reveals a large expansile 
lytic lesion involving the right sacral ala (arrows).

Figure 5: Photomicrograph showing hypocellular areas 
with hemorrhage and hyalinized blood vessels (H and E, ×40).

Figure 1: Computed tomography scan of dorsal spine, (a) axial 
and (b) sagittal views reveal an expansile lytic lesion showing thin 
sclerotic rim, involving the left posterior body, pedicle and transverse 
process of T12 vertebra with associated soft tissue lesion within 
(arrow). There was no evidence of any neural foraminal 
widening seen.
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Figure 4: Computed tomography scan of pelvis, (a) axial and 
(b) coronal views reveal gross widening of right S1 neural foramina 
(arrow) showing thin sclerotic margins with an associated large soft 
tissue lesion completely fi lling it and extending into the pelvis along 
the dehiscent postero-inferior walls (dashed arrow). Note is made 
of the normal sized left S1 neural foramina (curved arrow).
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Discussion

Schwannomas are benign tumors derived from Schwann cells 
of the nerve sheath. Intraspinal schwannomas are usually 
found in the intradural extramedullary location, while their 
intraosseous localization is very rare. Most common sites 
for intraosseous schwannoma are mandible and sacrum 
with other rare documented sites being cervical, lumbar and 
dorsal spine [2-5]. The probable mechanisms postulated for 
intraosseous localization of nerve sheath tumors are: (1) an 
extraosseous tumor causing bony erosion with secondary 
invasion into the medullary canal, (2) tumor arising from the 
small vasomotor nerves along the nutrient vessels of the bone, 
(3) tumors arising from the central neural foramina and forming 
dumbbell configuration [3,5].

We present two intraosseous spinal schwannomas, one in 
the dorsal vertebra and the other in the sacral region. Dorsal 
vertebral intraosseous scahwannoma is only the second such 
case reported in literature, which was purely intraosseous, 
showing no extravertebral or spinal canal involvement, with 
no neural foraminal widening [5]. This morphology of the 
tumour favors the theory of its origin being from the vasomotor 
nerves supplying the nutrient vessels. Conversely the sacral 
schwannoma was seen as gross expansion of the neural foramina 
in sacral ala, with the extraosseous extension of the soft tissue 
into the pelvis through a defect in its cortex postero-inferiorly.

Preoperative diagnosis of intraosseous schwannoma has 
rarely ever been made, due to lack of awareness about the 
condition and primarily due to their non-specific imaging 
findings. Radiologic mimics include osteoblastoma, giant cell 
tumor, aneurysmal bone cyst and plasmacytoma [5]. Similar 
differentials were observed in our cases. On magnetic resonance 
imaging intraosseous schwannomas have been described to be 
hypointense on T1-weighted and hyperintense on T2-weighted 
images showing post contrast heterogeneous enhancement. On 
CT scan, they mimic any other benign primary bone tumor, 
presenting as variably expansile, lytic lesion with thin sclerotic 
margins, with occasional minimal periosteal reaction. Cortical 
destruction with extraosseous soft tissue extension has also been 
described uncommonly [3,5].

On histopathology, schwannomas are characterized by cellular 
Antoni A and hypocellular Antoni B areas composed of spindle 
shaped Schwann cells. The former shows bundle and fascicles 
of tumor cells with areas of peripheral palisading and central 
eosinophilic masses. Antoni B areas have loosely spaced, 
haphazardly arranged tumor cells. These are confirmed by 
immunohistochemical staining of tumor cells by S100 [6-8]. 
Schwannomas may undergo cystic change, hemorrhage and 
calcification. These are referred to as ancient schwannomas 
and can simulate a malignant process. However, the absence of 
atypical mitosis, increased mitotic activity and necrosis favors 
the benign nature of the disease [1].

Histopathological differentials of intraosseous schwannomas 
are discussed in Table 1 [9-12].

In both our cases, the diagnosis was made based on histology 
and confirmed by S100 immunoreactivity.

The treatment of intraosseous tumor is surgical excision or 
curettage [5]. Recurrence is rare however late complications 
such as cystic myelopathy, spinal arachnoiditis, spinal deformity 
and pain have been reported [13]. The role of radiotherapy 
is unclear and proposed for cases where the tumor excision 
is limited by size, anatomic site or the risk of causing the 
functional defect [14]. Radiotherapy was offered in the second 
case presented due to the large size and site of the tumor.

CONCLUSION

Intraosseous schwannomas are rare nerve sheath tumors 
with an excellent prognosis. They are usually diagnosed on 
histopathological examination of lesions, excised or curetted 
with clinicoradiological suspicion of primary bone tumors. 
These cases emphasize the importance of a multidisciplinary 
approach utilizing clinical findings, radiology and pathology for 
accurate diagnosis of these rare bone tumors in order to provide 
timely and appropriate treatment.

 REFERENCES

1. Turk PS, Peters N, Libbey NP, Wanebo HJ. Diagnosis and management
of giant intrasacral schwannoma. Cancer 1992;70:2650-7.

2. Park SC, Chung SK, Choe G, Kim HJ. Spinal intraosseous
schwannoma: A case report and review. J Korean Neurosurg Soc
2009;46:403-8.

3. Ida CM, Scheithauer BW, Yapicier O, Carney JA, Wenger DE,
Inwards CY, et al. Primary schwannoma of the bone: A clinicopathologic 
and radiologic study of 17 cases. Am J Surg Pathol 2011;35:989-97.

4. Nannapaneni R, Sinar EJ. Intraosseous schwannoma of the cervical 
spine. Br J Neurosurg 2005;19:244-7.

5. Cetinkal A, Atabey C, Kaya S, Colak A, Topuz AK. Intraosseous
schwannoma of thoracic 12 vertebras without spinal canal
involvement. Eur Spine J 2009;18 Suppl 2:236-9.

6. Metoui L, Ajili F, Maiza M, Ben Ammar M, Gharsallah I, M’sakni I, et al.
Spinal cord compression revealing an intraosseous schwannoma.
Case Rep Med 2013;2013:913218.

7. de Lacerda SA, Brentegani LG, Rosa AL, Vespúcio MV, Salata LA.
Intraosseous schwannoma of mandibular symphysis: Case report.
Braz Dent J 2006;17:255-8.

8. Wippold FJ nd, Lubner M, Perrin RJ, Lämmle M, Perry A.
Neuropathology for the neuroradiologist: Antoni A and Antoni B
tissue patterns. AJNR Am J Neuroradiol 2007;28:1633-8.

9. Tian YW, Zhang LY, Liu ZQ. Giant intraosseous schwannoma of
scapula: A rare case report and review of the literature. Diagn Pathol 
2014;9:31.

Table 1: Histopathological differentials of intraosseous 
schwannomas
Differential diagnosis Differentiating features

Neurofibroma Unencapsulated, absence of characteristic 
Antoni A areas and Antoni B areas

Malignant peripheral 
nerve sheath tumour

Presence of atypia, necrosis and 
atypical mitosis

Fibrous histiocytoma Presence of multinucleated giant cells, 
foamy cells and chronic inflammation

Fibroblastic 
meningioma

Positive immunostaining for EMA and 
negative for S100

Fibrous component 
of fibrous dysplasia

Absence of schwannian (wavy) nature of 
spindle cells and negative for S100

J Interdiscipl Histopathol 2015; 3(2): 74-77



Nayal, et al.: Intraosseous schwannoma

77 

10. Pant I, Chaturvedi S, Gautam VK, Kumari R. Intramedullary
meningioma of spinal cord: Case report of a rare tumor highlighting 
the differential diagnosis of spinal intramedullary neoplasms. Indian 
J Pathol Microbiol 2014;57:308-10.

11. Bagci P, Dervisoglu S, Hiz M, Kanberoglu K. Intraosseous schwannoma 
of the radius. Turk Patoloji Derg 2010;26:173-6.

12. Kutz JW, Barnett SL, Hatanpaa KJ, Mendelsohn DB. Concurrent
vestibular schwannoma and meningioma mimicking a single
cerebellopontine angle tumor. Skull Base 2009;19:443-6.

13. Seppälä MT, Haltia MJ, Sankila RJ, Jääskeläinen JE, Heiskanen O.
Long-term outcome after removal of spinal schwannoma:
A clinicopathological study of 187 cases. J Neurosurg 1995;83:621-6.

© SAGEYA. This is an open access article licensed under the terms 
of the Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, 
noncommercial use, distribution and reproduction in any medium, provided 
the work is properly cited.

Source of Support: Nil, Confl ict of Interest: None declared.

14. Chandhanayingyong C, Asavamongkolkul A, Lektrakul N,
Muangsomboon S. The management of sacral schwannoma: Report
of four cases and review of literature. Sarcoma 2008;2008:845132.

J Interdiscipl Histopathol 2015; 3(2): 74-77



<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




