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Abstract: Summary of Background Data: Five cases of hemorrhage into a spinal neoplasm after spinal or epidural anes-
thesia are reported in the literature. Presentation ranges from severe low back pain to acute cauda equina syndrome.

Methods: A case study of a patient who hemorrhaged into an intradural, extramedullary spinal cord mass was performed.

A detailed literature review is also provided.

Results: A 27 year old female underwent epidural anesthesia for Cesarean section delivery. She presented with a 3 week
history of increasing low back pain with bilateral radiculopathy. Imaging studies revealed a large hemorrhagic intradural
mass compressing the lower conus medullaris and cauda equina, which operatively was confirmed to be a myxopapillary

ependymoma.

Conclusions: We report a case of hemorrhage into a previously unrecognized ependymoma after epidural anesthesia. Un-
derlying tumors may rarely complicate regional anesthesia in the lumbar spine.
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INTRODUCTION

Epidural anesthesia is a procedure which is well tolerated
and has a low incidence of adverse events. In performing
caesarean sections, regional anesthesia (spinal or epidural) is
the preferred modality for anesthetic delivery [7]. Although
rare with continuous epidural anesthesia, epidural hema-
tomas have been reported to occur with an incidence be-
tween 1:150,000 and 1:190,000 [10]. An underlying bleeding
diathesis has been implicated as a causative factor. We pre-
sent the sixth reported case of hemorrhage into an occult
intradural neoplasm after spinal or epidural anesthesia. Simi-
lar lesions have not been reported in the recent spine litera-
ture [1-3, 5, 8].

CASE REPORT

A 27-year-old gravida 1, para 0 patient underwent a Cae-
sarean section with epidural anesthesia without difficulty.
She was discharged home with a healthy infant on post op-
erative day two. Three days after the procedure the patient
noted a moderate degree of low back pain, which was ini-
tially attributed to ligamentous strain. Conservatively ther-
apy, consisting of bed rest and analgesics, failed to provide
symptomatic relief. The symptoms persisted and the patient
progressed over the following three weeks, noting worsening
low back pain radiating to the legs. The patient then pre-
sented to the emergency department, where she described
severe low back pain radiating into both lower extremities.
Her past medical history was insignificant. She denied any
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history of coagulopathy, heavy menses or any contributory
family history. A thorough neurological exam revealed intact
motor strength sensation, with normal deep tendon reflexes
and an absent Babinski’s sign. A rectal exam revealed nor-
mal anal sphincter tone and volition.

Investigations

No hematological abnormalities were noted on laboratory
examination. MR Imaging of the lumbar spine with and
without gadolinium revealed an oblong intradural mass at
T12-L1 with intense peripheral enhancement and irregular
central nonenhancement was noted (Figs. 1-3). Complete
MR imaging of the neuroaxis showed no additional lesions.

Treatment

The patient underwent a T12 to L2 laminectomy. In-
traoperatively, an intradural mass adherent to the cauda
equina and filum terminale with some intratumoral hemor-
rhage was removed. A gross total resection was accom-
plished.

Pathology

Final pathologic analysis of the surgical specimen re-
vealed a myxopapillary ependymoma.

Postoperative Course

The patient made a full recovery. She manifested initial
urinary retention, which resolved with the discontinuation of
narcotics. Postoperative MR Imaging revealed no evidence
of residual tumor.

DISCUSSION

Extramedullary spinal cord tumors may be intradural,
extradural, or a combination of the two. Extradural tumors
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Fig. (1). Sagittal T1 Lumbar Spine MR Imaging post gadolinium
reveals an enhancing mass at the T12 - L1 spinal levels with het-
erogeneous but intense enhancement of the lesion and an irregular
central foci of nonenhancement. The lesion fills the spinal canal,
and appears to arise from the terminal portion of the spinal cord.

account for roughly 30% of spinal cord neoplasms while
intradural extramedullary tumors are responsible for ap-
proximately 40 to 50% [4]. Intradural spinal cord tumors are
uncommon with an incidence of about 3-10 per 100,000 in-
dividuals. These tumors occur predominately in the third and
fourth decades of life [9]. The most common extramedullary
spinal cord tumors are nerve sheath tumors, meningiomas
and filum terminale ependymomas. Ependymomas are the
most common gliomas of the lower cord, conus and filum
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Fig. (2). Sagittal T2 Lumbar Spine MR Imaging reveals an oblong
intradural mass 6.1 x 1.9 x 1.7 cm in the craniocaudal, transverse,
and anterioposterior dimensions. Bright imaging CSF appears
above and below the lesion. Again, the lesion appears to begin at
the terminal portion of the spinal cord.

Fig. (3). Axial T1 MRI lumbar spine MR Imaging post gadolinium
at the level of L1 showing the intradural mass. The entire spinal
canal is occupied by the heterogeneously contrast enhancing mass.



20 The Open Surgery Journal, 2008, Volume 2 Campbell et al.
Table 1. Reports of Hemorrhage into a Neoplasm After Regional Spinal Anesthesia
Author Year Patient Surgery Anesthesia Tumor
Antoniadis et al. [1] 1985 79, female Removal of femoral osteosynthesis Epidural Ependymoma
Bredtmann et al. [2] 1989 58, male Subarachnoid Ependymoma
Jaeger et al. [3] 2002 28, female Cesarian section Subarachnoid Ependymoma
Martin et al. [5] 1992 31, female Cesarian section Epidural Ependymoma
Roscoe et al. [8] 1984 24, female Cesarian section Epidural Ependymoma

terminale; the myxopapillary histological variant is most
common. Approximately 40% of all spinal ependymomas
arise within the proximal intradural filum terminale [4].
Back pain is the most common presenting symptom, with
neurological compromise rare secondary to the adaptive
compressibility of the surrounding structures. Mork and
Loken report that in 82% of patients with spinal ependy-
moma, symptoms were present for more than 1 year before
the diagnosis was achieved [6]. Treatment for these lesions is
typically en bloc surgical resection [9]. Radiation therapy is
reserved for recurrent disease or aggressive histopathology,
with regular radiographic follow-up recommended. In cases
of subtotal resection, radiotherapy may be required.

Epidural anesthesia is an effective procedure with a low
incidence of complications. Neurological compromise fol-
lowing epidural anesthesia, while highly uncommon, is the
most concerning potential sequela of the procedure. Epidural
hematomas may rarely occur during continuous epidural
anesthesia, with a reported incidence between 1:150,000 and
1:190,000 [10]. The majority of these cases are believed due
to a primary coagulopathy.

Rarely, hemorrhage from an occult spinal mass occurs in
an asymptomatic patient receiving epidural anesthesia. The
first case of intratumoral bleeding in an asymptomatic pa-
tient after attempted epidural anesthesia was reported in
1984. A patient developed low back pain, bladder dysfunc-
tion, worsening motor and sensory function in both legs
three days after epidural analgesia [8]. Since then, four addi-
tional cases involving hemorrhage into an occult neoplasm
by regional lumbar spine anesthesia have been reported.
Three cases involve epidural anesthesia [1,3,5] and one was
caused by a subarachnoid injection of anesthetic [2]. In each
of these cases, the underlying lesion was an ependymoma. In
our case and one other the only complaint prior to neurosur-
gical intervention was severe low back pain with increasing
bilateral radicular pain [5]. In the remaining reports, a com-
ponent of lower extremity weakness and bowel or bladder
dysfunction was noted. More severe presentations are re-
ported: Jaeger ef al. detailed a similar case with a lesion in a

comparable area and described neurological deficits pro-
gressing to paraplegia within 24 hours [3]. Previously re-
ported cases are reviewed in Table 1.

CONCLUSION

Occult spinal masses should be considered in the differ-
ential diagnosis in a patient with new onset neurological
deficits or unusual pain complaints after spinal or epidural
anesthesia. MR imaging of the lower thoracic and lumbar
spine may be useful in evaluation of these symptoms.

ABBREVIATION
MRI = Magnetic resonance imaging

REFERENCES

[1] Antoniadis G, Richter HP, Schachenmayr W. Hemorrhage into a
spinal ependymoma after peridural anesthesia. Neurosurgery 1985;
16(5): 669-71.

[2] Bredtmann RD, Wright J, Weissflog M. A space-occupying hemor-
rhage following spinal anesthesia in the presence of an undiag-
nosed small spinal tumor (ependymoma). Reg Anaesth 1989;
12(2): 38-40.

[3] Jaeger M, Rickels E, Schmidt A, ef a/l. Lumbar ependymoma pre-
senting with paraplegia following attempted spinal anaesthesia. Br
J Anaesth 2002; 88(3): 438-40.

[4] Kuntz C, Shaffrey CI, Wolcott WP. Approach to the Patient and
Medical Management of Spinal Disorders. In: Winn HR, editor.
Youmans Neurological Surgery, Vol 4. Philadelphia, Saunders
2004: 4289-4326.

[5] Martin HB, Gibbons JJ, Bucholz RD. An unusual presentation of
spinal cord tumor after epidural anesthesia. Anesthesia & Analge-
sia 1992; 75(5): 844-6.

[6] Mork SJ, Loken AC. Ependymoma: a follow-up study of 101
cases. Cancer 1977; 40(2): 907-15.

[7] Ng K, Parsons J. Cyna AM. Middleton P. Spinal versus epidural
anaesthesia for caesarean section. Cochrane Database Syst Rev, 2,
CD003765; 2004.

[8] Roscoe MW, Barrington TW. Acute spinal subdural hematoma. A
case report and review of literature. Spine 1984; 9(7): 672-5.

[9] Stein BM, McCormick PC. Spinal intradural tumors. In Wilkins
RH, Rengachary SS, eds. Neurosurgery, Vol 2. New York,
McGraw-Hill. 1996: 1769-1781.

[10] Waulf H. Epidural anesthesia and spinal haematoma. Can J Anaesth
1996, 43:1260-1272.

Received: November 22, 2007

Revised: January 28, 2008

Accepted: February 14, 2008




<<
  /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


