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Contrast mimicking a subarachnoid hemorrhage
after lumbar percutaneous epidural neuroplasty: a
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Abstract

Introduction: Subarachnoid hemorrhage is one of the most feared acute neurologic events. Accurate diagnosis of
subarachnoid hemorrhage is essential, and computed tomography of the brain is the first diagnostic imaging study.
However, in rare circumstances, a similar appearance may occur in the absence of blood in the subarachnoid space.
The contrast enhancement of subarachnoid space is a rare complication after lumbar percutaneous epidural
neuroplasty, with, to the best of our knowledge, no previous report in the literature.

Case presentation: A 42-year-old Korean male patient, who underwent a spinal operation five years previously at
the level of L4 to S1, visited our clinic with persistent and aggravating low back pain. An imaging study revealed
the focal and diffuse disc protrusion at the level of L4/5 and L5/S1. The clinician decided to perform a lumbar
percutaneous epidural neuroplasty. During the procedure, dural adhesion was suspected at the previously operated
level, and the neuroplasty catheter was malpositioned into the intradural space on the first attempt. After the
catheter was repositioned, the scheduled epidural neuroplasty was completed. Our patient had no definite
abnormal neurological signs. But, after a day, our patient complained of severe headache with sustained high
blood pressure without neurological disorientation. Computed tomography of his brain showed a subarachnoid
hemorrhage-like appearance with intracranial air. Sequential angiography, subtractional magnetic resonance
imaging and examination of the cerebrospinal fluid revealed no abnormalities. Follow-up computed tomography
after one day revealed no definite intracranial hemorrhage, and our patient was discharged with improved low
back pain without neurological deficit.

Conclusion: We report a rare case of contrast mimicking a subarachnoid hemorrhage after lumbar percutaneous
epidural neuroplasty. The physician should keep in mind a rare case like this, and the supine position with head
elevation is necessary to avoid a similar complication after lumbar percutaneous epidural neuroplasty.
Introduction
Subarachnoid hemorrhage (SAH) is one of the most
feared acute cerebrovascular events. Accurate diagnosis
of SAH is essential because several diagnostic tests and
therapies are indicated in the management of patients
with SAH that are not routinely applied to patients with
other acute neurologic events [1]. Cranial computed
tomography (CT) is one of the first diagnostic imaging
studies performed in suspected SAH. Although CT is
less sensitive than magnetic resonance imaging (MRI),
its sensitivity for SAH detection has been reported to be
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as high as 95% to 98% in patients scanned within 24 -
hours of symptom onset, and it is considered the study
of choice for identification of SAH [2]. SAH appears on
CT as hyperdensity in the subarachnoid space, a finding
generally believed to be extremely specific [1]. However,
in rare circumstances, a similar appearance may occur
in the absence of blood in the subarachnoid space, a
finding that has been termed pseudo, mimicking, or false
positive SAH [1,3-8]. Contrast enhancement of sub-
arachnoid space is a rare complication after lumbar per-
cutaneous epidural neuroplasty (L-PEN). To the best of
our knowledge, there have been no previous reports in
the literature.
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Case presentation
A 42-year-old Korean male patient visited our clinic
with persistent and aggravating low back pain. Five
years ago he had a DIAMW (Medtronic Sofamor Danek
Inc., Minneapolis, MN, USA) interspinous process soft-
stabilization system placed at the level of L4 to S1
(Figure 1). Current imaging revealed focal disc protru-
sion at the level of L4/5 and diffuse protrusion at the
level of L5/S1 (Figure 1). We decided to perform an L-
PEN at the lesion sites to relieve the sustained pain.
During the procedure, dural adhesion was suspected at

the previously operated level, and the neuroplasty catheter
was malpositioned into the intradural space on the first at-
tempt (Figure 2). After repositioning the epidural catheter
and confirming its position, the scheduled epidural
neuroplasty was completed. The total dose of contrast ad-
ministered during the procedure was less than 3mL. Our
patient had no definite abnormal neurological signs.
One day after the procedure, our patient complained

of severe headache with sustained high blood pressure of
over 190mmHg systolic and 110mmHg diastolic. But,
Figure 1 Lumbar imaging studies. (A) Simple lateral radiographs with th
at L4/5. (C) Diffuse protrusion at L5/S1.
neurological disorientation was not observed (Glasgow
Coma Scale = 15). A CT of his brain showed a SAH-like
appearance with intracranial air (Figure 3). Diffuse sulcal
effacement, obliterated basal cisterns and hyperdensity in
the interhemispheric fissure and perichiasmatic, perime-
sencephalic and sylvian cisterns were also suspected
(Figure 3). A sequential angiography and subtractional
MRI were performed, but no definite intracranial vascular
malformation or intracranial hemorrhage was observed
(Figure 3). A lumbar puncture showed normal opening
pressure. Examination of his cerebrospinal fluid revealed
the following: leukocytes 0 cells/mm3; erythrocytes 3 cells/
mm3, without xanthochromia; and normal protein and
glucose levels. His headache disappeared and no neuro-
logical aggravation was observed after conservative man-
agement. A follow-up CT scan after one day revealed no
definite intracranial hemorrhage (Figure 3), and our pa-
tient was discharged with improved low back pain without
neurological deficit. He remained neurologically asymp-
tomatic with improved low back pain during three months
of follow-up.
e DIAMW interspinous device (white arrows). (B) Focal disc protrusion



Figure 2 Malpositioning of the neuroplasty catheter into the intradural space during the first attempt of lumbar percutaneous
epidural neuroplasty because of dural adhesion at the previously operated sites. (A) The myelogram-like contrast filling in the
anteroposterior image and (B) the contrast band along the ventral side of the dura (black arrow).
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Discussion
A SAH-like appearance in imaging has received only
limited attention in the medical literature. In a previ-
ously reported case [5], the clinical presentation was
compatible with spontaneous SAH and the CT images
were interpreted as showing SAH with diffuse cerebral
edema. The incidence of erroneous diagnoses of an ap-
parent SAH has not been determined, but several radio-
graphic mimics of SAH have been reported, including
idiopathic intracranial hypertension, viral or pyogenic
leptomeningitis, diffuse cerebral edema, pseudotumor
cerebri, metabolic disorder, septic shock, CT appearance
of intrathecally administered contrast material, and leak-
age of high-dose intravenous contrast medium into the
subarachnoid spaces [3,5,7-10]. This above described
situation has been alluded to, and increased density of
Figure 3 Cranial images. (A) The contrast filling the subarachnoid space
(white dotted arrow), mimicking a subarachnoid hemorrhage. (B) Subtracti
or intracranial hemorrhage. (C) The washed-out subarachnoid space after c
the dura on CT mimicking a SAH has been reported in
an autopsy study in patients who had increased intracra-
nial pressure of non-SAH etiology [8]. But, the contrast
enhancement of the subarachnoid space after an L-PEN
has not previously reported in the literature.
To understand the etiology of a SAH-like appearance

after L-PEN, we here review the modified procedure of
L-PEN [11]. A specially designed RKW needle (RKW nee-
dle, Epimed International Inc.) was introduced into the
sacral epidural space under fluoroscopy. Once the needle
was confirmed to be in the epidural space, we carried
out a lumbar epidurogram, using approximately 2 to 5mL
of contrast. The filling defects were identified by examining
the contrast flow into the nerve roots. Intravascular or
subarachnoid placement of the needle or contrast was
avoided; if such malpositioning occurred the needle was
with intracranial air (white arrow) and diffuse parenchymal swelling
onal magnetic resonance imaging showed no vascular malformation
onservative management for one day (black arrow).
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repositioned, as in this case (Figure 2). After appropriate
determination of epidurography, a RaczW catheter (RaczW

catheter, Epimed International Inc.), which is a spring
guided reinforced catheter, was slowly passed through the
needle to the area of the filling defect or the site of path-
ology determined by MRI, CT or patient symptoms. Fol-
lowing positioning of the catheter into the appropriate
area, adhesiolysis was carried out by mechanical means
and the injection of sodium chloride solution. Following
completion of the injection, the catheter was taped using a
bio-occlusive dressing, and the patient was turned to su-
pine position and transferred to the recovery room. The
catheter was flushed with normal saline and was removed
and checked for intactness after a scheduled flushing for 1
or 2 days. The patient was ambulated if all parameters were
satisfactory, intravenous access was removed and the pa-
tient was discharged home with appropriate instructions.
The contrast mimicking an SAH could have originated

from the malposition of the neuroplasty catheter to the
intradural space on the first attempt (Figure 2). The
intracranial air that was shown in the brain CT scan
with an SAH-like appearance could also have derived
from the puncture of the dural sac (Figure 3). But, it is
not well understood how the contrast in the lumbar sub-
arachnoid space reached the intracranial cistern space.
There is a considerable distance between the intracranial
cistern and lumbar subarachnoid space, and the heavy
contrast medium settles into lower lesions through grav-
ity [12]. Indeed, experimental results indicate that con-
trast media are normally eliminated directly from the
lumbar subarachnoid space into the vascular circulation
without significant accumulation in the intracranial cis-
terns [13,14]. We believe that our patient’s position in
the recovery room and his high blood pressure may have
contributed to this rare complication after L-PEN.
During an L-PEN, the most important factor to pre-

vent a similar complication is to avoid malpositioning
the catheter, but it is always a risk. Therefore, we believe
that the clinician should always be prepared for a similar
complication, although it is not always as dangerous as
in our case. An interesting study by Haughton et al. in
1982 [12] compared cisternal cerebrospinal fluid concen-
tration in Macaque monkeys undergoing metrizamide
myelography in sitting and recumbent positions. Serum
iodine concentrations were lower when animals were
kept supine than when kept sitting, and observed cister-
nal iodine concentrations were higher in supine animals
than in the sitting ones. These results may indicate how
to prevent similar complications of L-PEN. The authors
recommended that, in the recovery room, the patient
should be placed in a supine position with the head ele-
vated and adequate fluid hydration and blood pressure
control. As the results from the study by Haughton
et al. show, this position and management are helpful
for reducing the contrast concentration in the cranial
cisterns even though the contrast was administered to
the lumbar subarachnoid space.

Conclusion
We have reported a rare case of imaging contrast mim-
icking a SAH after L-PEN. The physician should keep in
mind a rare case like this, and placing the patient in a
supine position with head elevation is necessary to avoid
similar complications after L-PEN.

Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for re-
view by the Editor-in-Chief of this journal.
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Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
CHO and GYJ completed the literature review and wrote the manuscript.
SDA was the neurosurgeon responsible for the medical care of the patient,
and provided the images, and read and approved the manuscript. SHC read
and edited the manuscript. All authors read and approved the final
manuscript.

Received: 14 January 2013 Accepted: 15 February 2013
Published: 2 April 2013

References
1. Cucchiara B, Sinson G, Kasner SE, Chalela JA: Pseudo-subarachnoid

hemorrhage: report of three cases and review of the literature.
Neurocrit Care 2004, 1:371–374.

2. Latchaw RE, Silva P, Falcone SF: The role of CT following aneurysmal
rupture. Neuroimag Clin North Am 1997, 7:693–708.

3. Al-Yamany M, Deck J, Bernstein M: Pseudo-subarachnoid hemorrhage: a
rare neuroimaging pitfall. Can J Neuro Sci 1999, 26:57–59.

4. Chute DJ, Smialek JE: Pseudo-subarachnoid hemorrhage of the head
diagnosed by computerized axial tomography: a postmortem study of
ten medical examiner cases. J Forensic Sci 2002, 47:360–365.

5. Given CA 2nd, Burdette JH, Elster AD, Williams DW 3rd: Pseudo-
subarachnoid hemorrhage: a potential imaging pitfall associated with
diffuse cerebral edema. Am J Neuroradiol 2003, 24:254–256.

6. Rabinstein AA, Pittock SJ, Miller GM, Schindler JJ, Wijdicks EF:
Pseudosubarachnoid haemorrhage in subdural haematoma. J Neurol
Neurosurg Psychiatry 2003, 74:1131–1132.

7. Mendelsohn DB, Moss ML, Chason DP, Muphree S, Casey S: Acute purulent
leptomeningitis mimicking subarachnoid hemorrhage on CT. J Comput
Assist Tomogr 1994, 18:126–128.

8. Spiegel SM, Fox AJ, Vinuela F, Pelz DM: Increased density of tentorium and
falx: a false positive CT sign of subarachnoid hemorrhage. Can Assoc
Radiol J 1986, 37:243–247.

9. Eckel T, Breiter SN, Lee HM: Subarachnoid contrast enhancement after
spinal angiography mimicking diffuse subarachnoid hemorrhage. Am J
Roentgenol 1998, 170:503–505.

10. Osborn AG, Anderson RE, Wing DS: The false falx sign. Radiology 1980,
134:421–425.

11. Manchikanti L, Rivera JJ, Pampati V, Damron KS, McManus CD, Brandon DE,
Wilson SR: One day lumbar epidural adhesiolysis and hypertonic saline



Oh et al. Journal of Medical Case Reports 2013, 7:88 Page 5 of 5
http://www.jmedicalcasereports.com/content/7/1/88
neurolysis in treatment of chronic low back pain: a randomized, double-
blind trial. Pain Physician 2004, 7:177–186.

12. Haughton VM, Eldevik OP, Lipman B: Excretion of contrast medium from
the lumbar subarachnoid space of monkeys. Radiology 1982, 142:673–676.

13. Eldevik OP, Haughton VM, Sasse EA: Elimination of aqueous myelographic
contrast media from the subarachnoid space. Invest Radiol 1980,
15(Suppl 6):S260–S263.

14. Eldevik OP, Haughton VM, Sasse EA, Ho KC: Excretion of aqueous
myelographic contrast media in animals undergoing a repeat
myelogram. Invest Radiol 1980, 15:507–510.

doi:10.1186/1752-1947-7-88
Cite this article as: Oh et al.: Contrast mimicking a subarachnoid
hemorrhage after lumbar percutaneous epidural neuroplasty: a case
report. Journal of Medical Case Reports 2013 7:88.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Introduction
	Case presentation
	Conclusion

	Introduction
	Case presentation
	Discussion
	Conclusion
	Consent
	Abbreviations
	Competing interests
	Authors’ 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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [595.440 793.440]
>> setpagedevice


