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Lesions at the cranio-cervical junction, specifically the occipital
condyle, are rare. These patients often present with occipital
condyle syndrome (OCS), a unilateral occipital pain with
ipsilateral tongue paresis exacerbated by contralateral head
rotation.1 This presentation is typically due to metastasis from
another site and less frequently a primary malignancy, which can
be regionally invasive and carry a poor prognosis.2 Though rarer, a
lesion in the cranio-cervical junction may also be a meningioma.3

The proximity of vital structures such as the vertebral artery makes
surgically accessing tumors in the occipito-atlanto region difficult,
making obtaining a biopsy challenging.4 However, to optimize
patient outcomes, confirmation of the diagnosis is crucial in
tailoring patient management and to determine if the benefits of
surgery outweigh the risks.

Here, we outline the technique for a percutaneous fluoroscopi-
cally guided transoral left occipital condyle biopsy with CT
angiogram guidance. This revealed an unexpected primary
meningioma and altered the patient’s care trajectory. To our
knowledge, this is among the first reports of a primary extracranial
meningioma centered on the occipital condyle.

A 68-year-old woman with no prior history of malignancy
presented with 2 months of progressive left-sided neck pain
radiating to her shoulder accompanied by a deep headache in her
left ear. Neurologic exam revealedmild left hypoglossal nerve palsy
and left tongue atrophy. The patient reported a loss of taste,
dysphagia, and voice hoarseness. She also noticed increased
drooling and biting on the inside of her cheek.

An MRI revealed a lytic lesion in the left anterior petrous bone,
replacing the left occipital condyle, with the involvement of the left
jugular foramen. This was hypointense on T2 and was
homogenously enhanced with gadolinium (Figure 1). Metastatic
workup including further imaging of the chest, abdomen, and
pelvis was unremarkable.

Percutaneous fluoroscopically guided transoral biopsy in the
biplane neuroangiography suite (Allura Clarity, Philips
Electronics, Eindhoven, Netherlands) under general anesthesia
was performed to obtain pathologic diagnosis. The patient was
supine and intubated via nasal route, with a large bite block and lip

spreaders employed to maximize mouth opening and visualiza-
tion. Non-contrast cone beam CT was used to plan needle
placement and confirm satisfactory patient position and orienta-
tion. This was followed by a contrast-enhanced cone beamCT scan
to visualize head and neck vasculature, focusing on the left internal
carotid artery. Biopsy needle trajectory was planned based on this
combined data set, which created an XperCT in the XperGuide
software (XperGuide, Philips Electronics, Eindhoven,
Netherlands) (Figure 2).

Using XperGuide, a 4 cm 13-gauge SuperCore guiding cannula
(Argon Medical Devices, Plano, Texas, USA) was advanced
transorally into the soft tissue overlying the left occipital condyle. A
14-gauge, 2 cm throw length, and 9 cm total length side cutting
biopsy needle was inserted through the cannula to retrieve two
1 cm long biopsies (Figure 2).

Only minor bleeding was encountered, which was controlled
using autologous blood clot embolization via the guiding cannula
and manual compression upon needle removal. The postoperative
course was uneventful, and the patient was admitted for
observation overnight as a precaution and discharged the
following day.

The biopsy was consistent with a WHO grade 1 meningioma.
Surgery was not recommended due to the low tumor grade and its
involvement of jugular and hypoglossal foramen. Surgical
intervention for this lesion would require a complex skull base
approach to access, likely with significant associated morbidity.
The patient was ultimately referred for radiation therapy.

Due to its association with disseminated metastasis or
development of a primary tumor, OCS is a red flag for
malignancy.2 Primary tumors of the upper cervical spine tend to
have a poor prognosis and include chondrosarcomas, osteosarco-
mas, and chordomas, which are regionally invasive and difficult to
treat.5 However, other types of primary tumors in this region exist
and may rarely include extracranial meningiomas, which account
for 1–2% of all meningiomas.3 Due to their rarity, these tumors are
often misdiagnosed and not managed adequately.

Although these tumors can be atypical or malignant,
extracranial meningiomas are usually associated with a benign
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Figure 2: Completion axial (A) and sagittal (C) cone beam CT
scan confirming final position of biopsy needle with needle
trajectory overlay as a comparator. Fluoroscopic AP (B) and
lateral (D) images acquired with needle in final position prior
to biopsy acquisition. Coronal (E) and axial (F) contrast-
enhanced CT scans captured in the arterial phase of imaging
allow for planning of the needle entry trajectory (magenta
line). Arterial contrast allows for avoidance of local vascular
anatomy and minimizes potential hemorrhagic complica-
tions. Projected needle tip end point is represented by the
final green circle. Green circle mid-way along the trajectory
represents needle location on the current slice.

Figure 1: Coronal and sagittal bone window CT scans demonstrating a lytic lesion centered at the left occipital condyle with anterior extension and involvement of the left jugular
foramen (A,B). Contrast-enhanced MRI demonstrates avid enhancement of the lesion with significant bone involvement (C,D).
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natural history.3 More common primary tumors such as
chordomas have a mean survival time without surgery of less
than 1 year and post-surgical 5- and 10-year survival times of 62
and 39%, respectively.6,7 While life expectancy survival rates for
cranio-cervical meningiomas are not well reported, extracranial
meningiomas as a group have an overall medial survival of 28
years.3 Because both benign and malignant tumors of the upper
cervical spine can share the same clinical and radiographic
presentation, the ability to obtain a biopsy can drastically change
the treatment plan and can help confirm the prognosis of the
suspected tumor.

Historically, accessing the cranio-cervical junction requires a
complex approach and mobilization of critical structures such as
the V3 segment of the vertebral artery, dislocation of the mandible,
and/or drilling of the occipital condyle.4 The associated morbidity
means thatmalignancies in this region are often treated empirically
with radiation, chemotherapy, or resection without pathologic
diagnosis.8

Recently, less invasive approaches such as tubular and transoral
approaches have been devised, marking a potential shift in the
management of occipital condyle malignancies.8 The ability to safely
retrieve a biopsy enables diagnostic confirmation and provides
details of tumor characteristics to guidemanagement and treatment.
This may minimize overall morbidity by allowing tailored
management and confirming if an invasive surgical procedure is
necessary. A recent report from Russo and colleagues describes the
use of angiography to identify local vasculature to ensure avoidance
of a hemorrhagic complication.8 We suggest that in a stable,
intubated patient, an on-table, contrast-enhanced CT scan taken
with care to ensure arterial phase of contrast serves as a less invasive
alternative to localize key arterial structures in the region. The
current method allows the clinician to forego the need for arterial
access and direct catheterization of cerebral vasculature. If there is
heightened concern regarding carotid or vertebral artery bleeding,
the alternative approach utilizing direct arterial access and contrast
administration described byRusso and colleaguesmay be performed
as this would allow for intra-arterial balloon placement that allows
for direct control of a potential vascular injury.8

To highlight the utility of a biopsy in the management of OCS,
we describe an up-front transoral biopsy of the lesion, which

enabled the diagnosis of a low-grade meningioma. After
consideration of the risks of surgery and alternative therapies,
this diagnosis did not necessitate surgical management. This
information contributed to the decision to treat the patient with
radiation instead of surgical resection, thus minimizing up-front
surgical morbidity.

Competing interests. None.

Statement of authorship. M.R.: Conceptualization, Methodology, Data
Collection, Supervision, Writing – Original Draft, Writing – Review & Editing,
Resources, Investigation

K.O.: Methodology, Data Collection, Writing – Original Draft, Writing –
Review & Editing, Visualization, Investigation

R.A.: Conceptualization, Project Administration, Supervision, Writing –
Review & Editing, Resources, Data Curation, Investigation

M.H.: Conceptualization, Methodology, Project Administration,
Supervision, Writing – Review & Editing, Resources, Data Curation,
Investigation

Ethics. This study has been approved by the local research ethics board.

References

1. Greenberg HS, DeckMDF, Vikram B, et al. Metastasis to the base of the skull
clinical findings in 43 patients. Neurology. 1981;31:530.

2. Rodríguez-Pardo J, Lara-Lara M, Sanz-Cuesta BE, et al. Occipital Condyle
syndrome: a red flag for malignancy. Comprehensive literature review and
new case report. Headache. 2017;57:699–708.

3. Rushing EJ, Bouffard JP, McCall S, et al. Primary extracranial meningiomas:
an analysis of 146 cases. Head Neck Pathol. 2009;3:116–130. DOI: 10.1007/
s12105-009-0118-1.

4. RhotonA. The far-lateral approach and its transcondylar, supracondylar, and
paracondylar extensions. Neurosurgery. 2000;47:S195–S209.

5. AbduW, Provencher M. Primary bone and metastatic tumors of the cervical
spine: spine. Spine (Phila Pa 1976). 1998;23:2767–76.

6. Eriksson B, Gunterberg B, Kindblom LG. Chordoma: a clinicopathologic and
prognostic study of a swedish national series. Acta Orthop. 2009;52:49–58.
DOI: 10.3109/17453678108991758.

7. Choi D, Gleeson M. Surgery for chordomas of the craniocervical junction:
lessons learned. Skull Base. 2010;20:041–045. DOI: 10.1055/s-0029-1242984.

8. Russo R, Morana G, Mistretta F, et al. Trans-oral approach for occipital
condyle biopsy: case report and review of literature. Neuroradiol J.
2022;35:508–511. DOI: 10.1177/19714009211044705.

454 The Canadian Journal of Neurological Sciences

https://doi.org/10.1017/cjn.2023.245 Published online by Cambridge University Press

https://doi.org/10.1007/s12105-009-0118-1
https://doi.org/10.1007/s12105-009-0118-1
https://doi.org/10.3109/17453678108991758
https://doi.org/10.1055/s-0029-1242984
https://doi.org/10.1177/19714009211044705
https://doi.org/10.1017/cjn.2023.245

	Occipital Condyle Meningioma Diagnosed via Percutaneous Transoral Biopsy
	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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /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 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /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 true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


