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From ear to brain

The pachymeninx is referred to as the dura
mater, while the leptomeninges are the thin-
ner pia mater and arachnoid mater membra-
nes. As arule, all three meninges are attacked
in infectious meningitis, while the dura mater
is primarily affected by inflammatory menin-
gitis (1). Sarcoidosis, Sjegren’s syndrome,
Wegener’s granulomatosis, temporal arter-
itis, systemic lupus erythematosis and rheu-
matoid arthritis are examples of diseases that
can cause inflammatory meningitis besides
the idiopathic form of pachymeningitis. Pac-
hymeningitis is regarded as being associated
with immune-induced changes in the dura
mater. All three meninges become connected
together by fibrous adhesions in the further
inflammatory process.

The patient in question had a complicated
history of illness. He was assumed to have
intracranial hypertrophic pachymeningitis,
probably caused by Wegener’s granuloma-
tosis. In my view, there might have been
another cause.

The patient had had recurrent otitis with
secretion from the left ear. Repeated MRI of
the cerebrum and CT of the temporal bones
revealed opacity of the pneumatisation in
the left temporal bone. There was fluid and
soft tissue congestion around the internal
carotid artery and internal jugular vein
below the base of the skull. During down-
titration of corticosteroid therapy, the patient
developed right-side external ophthalmo-
plegia and numbness corresponding to the
ophthalmic branch of the trigeminal nerve.
This can be related to the changes in and
around the apex of the petrous portion of the
temporal bone on the opposite side.

In 1904, Gradenigo described a series of
patients with acute or chronic middle ear
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inflammation, paresis or paralysis of the
abducens nerve and trigeminal neuralgia,
corresponding in particular to the ophthal-
mic branch (2). The term Gradenigo’s syn-
drome was later associated with the triad of
symptoms. Gradenigo believed that the neu-
rological symptoms were a result of local
leptomeningitis triggered by the ear infec-
tion. The same year, Citelli maintained that
the disease picture was due to pachymenin-
gitis that was a result of infection in the
petrous apex of the temporal bone. In 1905
a third Italian, Dorello, described a non-elas-
tic canal at the apex of the petrous temporal
bone (which is still named after him),
through which the abducens nerve runs, and
in close relation to the trigeminal nerve gan-
glion (2). In 2007, Bravo et al. described a
case where middle ear inflammation with
opacity of the air cells in the temporal bone
could be the cause of diffuse pachymenin-
gitis (3). The ear infection was a type of
secretory otitis with vague symptoms, an
extended course and without detection of an
infectious agent (3).

The effectiveness of immune-modulating
therapy provides support for the theory of
immune mediation of pachymeningitis. The
effectiveness of methotrexate has been seen
in other similar case histories (3—5). This
patient was planned to have maintenance
therapy with methotrexate after treatment
with intravenous cyclophosphamide. After
completion of treatment with cyclophos-
phamide, the meninges were found to be
increasing in thickness, and rituximab was
administered instead. The use of monoclo-
nal antibody (rituximab) outside the appro-
ved indication requires great caution and
close monitoring. Such use may be a last

CASE REPORT

resort and contributes to innovation in clin-
ical practice, but at the same time it entails a
special responsibility.

Hans H. Elverland
hans.elverland@gmail.com

Ear, Nose and Throat Section
Nordland Hospital Lofoten, Leknes

Hans H. Elverland (born 1943) Specialist in ear,
nose and throat diseases. Former Senior Con-
sultant and Senior Lecturer at the Ear, Nose
and Throat Department, University Hospital

of North Norway, Tromsg.

The author has completed the ICMJE form and
reports no conflicts of interest.

References

1. Jones SE, Belsley NA, McLoud TC et al. Rheu-
matoid meningitis: radiologic and pathologic cor-
relation. AJR Am J Roentgenol 2006; 186: 1181-3.

2. Felisati D, Sperati G. Gradenigo's syndrome and
Dorello’s canal. Acta Otorhinolaryngol Ital 2009;
29:169-72.

3. Bravo D, Machova H, Hahn A et al. Mastoiditis
complicated with Gradenigo syndrome and a
hypertrophic pachymeningitis with consequent
communicating hydrocephalus. Acta Otolaryngol
2007;127:93-7.

4. Bosman T, Simonin C, Launay D et al. Idiopathic
hypertrophic cranial pachymeningitis treated by
oral methotrexate: a case report and review of
literature. Rheumatol Int 2008; 28: 713-8.

5. Voller B, Vass K, Wanschitz J et al. Hypertrophic
chronic pachymeningitis as a localized immune
process in the craniocervical region. Neurology
2001; 56:107-9.

Received 22 March 2012, first revision submitted
10 April 2012, approved 12 April 2012. Medical
editor Siri Lunde.

1357




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /OK
  /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 true
  /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 150
  /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 150
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


