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Occipital Neuralgia after Occipital Cervical Fusion
to Treat an Unstable Jefferson Fracture
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In this report we describe a patient with an unstable Jefferson fracture who was treated by occipitocervical fusion and later
reported sustained postoperative occipital neuralgia. A 70-year-old male was admitted to our center with a Jefferson fracture
induced by a car accident. Preoperative lateral X-ray revealed an atlanto-dens interval of 4.8 mm and a C1 canal anterior-
posterior diameter of 19.94 mm. We performed fusion surgery from the occiput to C5 without decompression of C1. The
patient reported sustained continuous pain throughout the following year despite strong analgesics. The pain dermatome
was located mainly in the great occipital nerve territory and posterior neck. Magnetic resonance images revealed no evidence
of cord compression, however a C1 lamina compressed dural sac and C2 root compression could not be excluded. We
performed bilateral C2 root decompression via a C1 laminectomy. After decompression, bilateral C2 root redundancy was
identified by palpation. After decompression surgery, pain was reduced. This case indicates that occipital neuralgia, sugges-
ting the need for diagnostic block, should be considered in the differential diagnosis of patients with sustained occipital

headache after occipitocervical fusion surgery.
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INTRODUCTION

The pathogenesis of occipital neuralgia is unclear, with diag-
nosis dependent on diagnostic block. Although there have been
several studies of the cause of occipital neuralgia, none has
reported occipital neuralgia caused by direct compression of
the C2 nerve root after treatment of a Jefferson fracture®”.
Here, we describe a patient with an unstable Jefferson fracture
who was treated by occipitocervical fusion and later reported

sustained postoperative occipital neuralgia.
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CASE REPORT

A 70-year-old male was admitted to our center with a Jeffer-
son fracture caused by a car accident. The patient reported
neck pain with an intensity of 7-8 on a visual analog scale
ranging from 0-10, without any neurological deficit other than
combined injury. A preoperative open mouth view showed a
7.26 mm lateral displacement of the C1 to the C2 lateral mass.
Preoperative lateral X-ray also revealed an atlanto-dens inter-
val of 4.39 mm and a C1 canal anterior-posterior diameter
of 20.20 mm. Preoperative magnetic resonance imaging (MRI)
and computed tomography showed fractures of the bilateral
anterior arch and the left side posterior arch of Cl, and injury
to the transverse ligament. Although there was no cord com-
pression or abnormal cord signal change, mild dural sac com-
pression of the left lateral side was observed (Fig. 1).

We decided to perform fusion surgery from the occiput to
CS without decompression of C1. The C1 lamina was used
as a fusion bed with an iliac bone block from the occiput and
C2, and further bone fusion from the occiput to CS was per
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Fig. 1. (A) Preoperative open mouth view, showing a 7.26 mm
displacement of the left C1 lateral mass to the C2 lateral mass.
(B) Preoperative lateral X-ray showing a 4.39 mm atlanto-dens
interval and a C1 canal diameter of 20.20 mm. (C) Preoperative
T2-weighted midline magnetic resonance sagittal image showing
an absence of cord compression. (D) Preoperative T2-weighted
magnetic resonance axial image at C1-C2 level revealing a Jeffer-
son fracture, injury to the transverse ligament, and dural compre-
ssion of the left side fractured lamina.

formed using iliac bone chips. Postoperative lateral X-rays
showed an atlanto-dens interval of 3.12 mm and a C1 canal
anterior-posterior diameter of 15.13 mm (Fig. 2). There were
no complications during or after surgery. The patient had nor-
mal neurological status, but reported neck pain and occipital
headache, which we initially believed was part of the normal
postoperative course; however, the patient reported sustained
continuous pain for 1 year, despite strong analgesics. The pain
dermatome was located mainly in the great occipital nerve
territory and posterior neck (Fig. 3). Although MRI revealed
no evidence of cord compression, a C1 lamina compressed
dural sac and C2 root compression could not be excluded
(Fig. 4). From the pain dermatome and C1 lamina-induced
dural compression we suspected C2 compression. A diagnostic
bilateral C2 root block resulted in mild pain improvement;
therefore, we decided to decompress the canal and bilateral

Fig. 2. Immediate postoperative lateral X-ray showing a 3.12
mm atlanto-dens interval and a C1 canal diameter of 15.13 mm.
lliac bone block with wiring between the occiput and C2 is also
visible.

\

Fig. 3. Postoperative pain was located mainly in the C2 derma-
fome.

C2 roots surgically. During the operation, we found that the
previous implantation of bone chips had resulted in firm bone
stability and rigid bone fusion; however, we also observed
a bone block resorption from the occiput to the C2 as well
as replacement by thick fibrous tissue. Removal of the latter
showed that the C1 posterior arch had severely compressed
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Fig. 4. (A) One year post-operative T2-weighted midline mag-
netic resonance sagittal image showing contact between the C1
posterior arch and cord, indicating narrowing of the canal com-
pared to the preoperative magnetic resonance image. (B) One
year post-operative T2-weighted magnetic resonance axial image
at the C1-C2 level showing C1 laminar compression of the dura
compared to the preoperative magnetic resonance image.

Fig. 5. (A) The C1 lamina (blue arrow) was partially removed.
Dural compression of the C1 lamina was observed (blue arrow-
head). The remaining C1 lamina also compressed the lateral side
of the dura (yellow arrow). (B) Dura release affer decompression.
Bilateral root redundancy was identified by palpation.

the dural sac. We therefore performed bilateral C2 nerve root
decompression followed by central canal decompression. After
identifying bilateral C2 root redundancy by palpation, we
completed the surgery (Fig. 5). One month later, the patient
reported improvement of the occipital and neck pain (intensity
of 1-2 on a visual analog scale).

DISCUSSION

Although occipitocervical fusion has been used to treat uns-
table Jefferson fractures, advances in surgical techniques have
resulted in the preservation of normal cervical motion®'". We
therefore thought that our patient could be treated success-
fully by C1-C2 fusion or bilateral C1 fixation and fusion.
Our findings, however, suggest that uninstrumented C1 lami-
na may result in an iatrogenic dural sac and bilateral C2 nerve
compression.
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Occipital neuralgia has many causes including C1 lateral
mass screw irritation and C2 nerveroot retraction during C1-
Q2 fusion"*”. However, direct compression of the C2 nerve
rootafter treatment of a Jefferson fracture has not previously
been described. Occipital neuralgia in our patient may have
been caused by direct dural compression or bilateral C2 root
compression by the C1 posterior arch. The canal diameter
decreased from 20.20 mm before surgery to 15.13 mm after
the surgery, despite an improvement in the atlanto-dens inter-
val. We attempted to compress the iliac bone block to the C1
posterior arch with a wire to achieve good fusion; however,
this maneuver resulted in compression of the dura by the C1
posterior arch. Another possible cause of root compression
was the rotation of the C1 posterior arch caused by the surgi-
cal position. If we had instrumented only C1 and C2, this
might not have occurred because the cross link might have
pulled each C1 lateral mass towards the center, resulting in
a more posterior location of the C1 posterior arch. However,
the surgical option we chose resulted in more anterior dis-
placement of the C1 posterior arch caused by an iliac bone
block. Iliac bone fusion mass resorption may be related to
instability in the C1 posterior arch and an immobile structure
without instrumentation.

Surgical indications for occipitocervical fusion include atlanto-
occipital dissociation, occipital condyle fractures, and rheuma-
toid arthritis”. When C1 instrumentation is impossible, a post-
instrumentation change in canal distance should be considered
if the C1 posterior arch could be preserved.

The C2 nerve root is susceptible to injury or entrapment
that can be treated by several surgical and diagnostic proce-
dures™”. Diagnostic block seems to be the most important
tool for detecting the offending lesion.

In summary, this case showed pain in the typical dermatome
of the C2 nerve root and we identified a possible cause as
C2 nerve compression with diagnostic block. This case indicates
that, after occipitocervical fusion, postoperative occipital neu-
ralgia should be considered in possible differential diagnosis
as a complication.

CONCLUSION

We have described a patient who, after occipitocervical fu-
sion without C1 laminectomy, experienced occipital neuralgia
associated with central and lateral compression of the C1 poste-
rior arch. An intraoperative change in canal diameter may be a
cause of such a complication should be considered. Occi- pital
neuralgia, suggesting the need for diagnostic block, should be
considered in the differential diagnosis of patients who com-

plain of sustained occipital headache after this type of the surgery.



Occipital neuralgia after O-C fusion

4.

S.

REFERENCES

. Bogduk N: The anatomical basis for cervicogenic headache. J

Manipulative Physiol Ther 15:67-70, 1992

. Conroy E, Laing A, Kenneally R, Poynton AR: C1 lateral mass

screw-induced occipital neuralgia: a report of two cases. Eur
Spine ] 19(3):474-476, 2010

. Finn MA, Bishop FS, Dailey AT: Surgical treatment of occipito-

cervical instability. Neurosurgery 63(5):961-968; discussion 968-
969, 2008

Haldeman S, Dagenais S: Cervicogenic headaches: a critical
review. Spine J 1(1):31-46, 2001

Jansen J, Bardosi A, Hildebrandt J, Lucke A: Cervicogenic, hem-
icranial attacks associated with vascular irritation or compre-
ssion of the cervical nerve root C2. Clinical manifestations and
morphological findings. Pain 39(2):203-212, 1989

. Li L, Teng H, Pan ], Qian L, Zeng C, Sun G, et al: Direct pos-

10.

11.

terior ¢1 lateral mass screws compression reduction and osteo-
synthesis in the treatment of unstable jefferson fractures. Spine
(Phila Pa 1976) 36(15):E1046-1051, 2011

. Park SY, Kang DH, hwang SH, Park IS, Jung JM, Han JW:

Clinical experiences with posterior atlantoaxial fixation with
a polyaxial screw and rod system. Korean ] Spine 3:133-138,
2006

. Poletti CE, Sweet WH: Entrapment of the C2 root and ganglion

by the atlanto-epistrophic ligament: clinical syndrome and surgi-
cal anatomy. Neurosurgery 27(2):288-291, 1990

. Pollmann W, Keidel M, Pfaffenrath V: Headache and the cer-

vical spine: a critical review. Cephalalgia 17(8):801-816, 1997
Stechison MT, Mullin BB: Surgical treatment of greater occipi-
tal neuralgia: an appraisal of strategies. Acta Neurochir (Wien)
131(34):236-240, 1994

Tan J, Li L, Sun G, Qian L, Yang M, Zeng C, et al: C1 lateral
mass-C2 pedicle screws and crosslink compression fixation for
unstable atlas fracture. Spine (Phila Pa 1976) 34(23):2505-2509,
2009

Korean ] Spine 9(4) December 2012 361




<<
  /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


