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Rheumatoid Meningitis: Neurologic Manifestation and Pathologic
Findings
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Yang-Je Cho, MD, Byung In Lee, MD, Kyoung Heo, MD, PhD, Se Hoon Kim, MD, PhD?
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Rheumatoid meningitis, one of the most severe complications of rheumatoid arthritis, presents various symptoms such
as headache, confusion, loss of consciousness, seizure, fever, and focal neurological deficits. A 63-year-old man with the
history of rheumatoid arthritis presented with intermittent left leg weakness, seizures and later developed fever and
confusion. Brain MRI demonstrated leptomeningeal enhancement in right fronto-parietal area. Brain biopsy revealed
multifocal suppurative inflammation. After aggressive immunosuppressive treatment, he had gradually recovered and
the lesion was reduced on a follow-up MRI.
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Figure 1. The first brain MRI taken at oth-
er hospital before the first admission
shows sulcal hyperintensity in right fron-
tal lobe (A). Before the steroid pulse ther-
apy, the MRI scans show sulcal hyper-
intensity in right fronto-parietal lobe and
slight
(white arrows) in the corresponding le-
sion (B. 1-4). After 2 months of im-
munosuppressive treatment, brain MRI

leptomeningeal ~ enhancement

shows reduced sulcal signal and lep-
tomeningeal enhancement (C. 1-4).
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Figure 2. EEG shows bifrontal and

e e B I =7 -7+ | ISP PR R

independent right frontal 5-6 Hz
rhythmic waves.

Figure 3. Findings of brain biopsy.
Gross finding shows suppurative dural
infiltration in right frontal lobe (A).
Microscopic findings show lymphocytic
(black arrows) or plasmacytic (white ar-
rows) infiltration (B, H&E x400), multi-
nucleated giant cell (inside the white cir-
cle) (C, H&E x400) and neutrophillic in-
filtration (open arrows) (D, H&E x400).

J Korean Neurol Assoc Volume 30 No. 4, 2012 303



A0 oF 300 Amgh Husigle B, ekt uEe o
o] oA gtk FulElAsnge %

ZZAA ARz ] o] oj#a, RS QA u
AT 2 H5H Aol "astel, Aw7t =ofA7]E Stk
Fotel s H SRS A Yol AP et of

SRR

BhEA]

g2 % 9 »
o BeA kSR 2, WIS SRk
Qglou, 2eAslt ohslet e viEstel duby Hsid
= Zd?l"ﬂéﬂ FHLAIAS Baslr] ARkt 1y o]
E2x o dEAsk= 1EFes ‘?}ﬁEJ&’iQL} AR A
A AL AL A7 EEREG A A= H B o]

&2 3t FLAIRGSoNA 14le % 59} 2935

O

¥
ox
N [Ulo
=
©

= o] A5 K negative motor SCIZUI'G)—% JoZ £
= Aol AL HupoA = 5 AFolA A
7 5:6 Hz9) 2153H50] Uepa, 2 cheje] 7zl e
Ash= 24l E 3 (negative motor seizure)d 7}H5AJo] =tk
7 AZelst 3t o B} WA AURE o EEA 3
S T2, 58 oxcarbazepine¥t H¥HE AUEEE
% U A Qlot T9e AUEFEFTeR AY
# 5 gol, Ftelatuidel F02 s

bl agutelo] S Su T Hae] A

oM HEaNEE IR0l T ek 2e oht). it
wj2i%0] Aol T Z7He jne] o34 19

ol % 14¢l) UIck FYAANA Feubel 29129} anti-cyclic
citrullinated peptide antibody”} &7}6k= Z-2 Fule|AWE A
P RETEE 2T 4 Qe QA B Tt
o 2 W) FubE AL 4] AL Fotg
Al e AR W7k glom @AEA) KaE 300
2 Abwun, Waeo e AQls 2gg 3] o)A 2
ool A ofAdelgiet Fulelagmuted gl A] wHpoy F
uhe|2s Qa7 249l B9l HRE Ao, Fueladure
o] S WANLS-S 07)7] o] HHelA W Hglel A A
23t WHgoRo A FubelAgIR7E 249 4 gleks 7Hdol
gick AAE 85 H4o] i) gl Fute sty fha
o, a5 AR YHT HHGA M= FubE| L0zt

A [e]
R

304 CHSHMEMOIRIN NI30Z NI42, 2012

}mf:z Hoeolo 4 Fule)

(pachymemngms) = oy
ko & 7iodA] Zsuledmlo] ZRyo

qut

oféith WAV Solel teion Sl el ook
B SRS 3 Adstglon]! Zast dsate] £A49
A3, A= AT} 227

kel quelo] Tt 24

= H]-x] o]—l— 740 ,g].ot:;___]- —),\—E 9&% A1 7V5 7\1%]_0];(]

of WA X RS wrow oulA o
2|4 gtk BaE 300 FollA 2007} AH|R0|= A E2S
gkom o] & 14ao)A] Z4bo] AL T oJdHe.
A4 Sura) o] o g | %*Xﬂiliﬁ Lol =
7} ek, webA FulelAvd e Welo] gl SxtolA k]
A A5It Y, AAA oS B Fupe| A=t

T HA S YT HAAH LR Elsof Bit.

>.

N
y =

E
HHHoR oFl £o Aoz ¢
=

T

2

ii

[
7o,

o2
o

T

Aol
REFERENCES

1. Shimada K, Matsui T, Kawakami M, Hayakawa H, Futami H,
Michishita K, et al. Diffuse chronic leptomeningitis with seropositive
rheumatoid arthritis: report of a case successfully treated as rheumatoid
leptomeningitis. Mod Rbeumarol 2009;19:556-562.

2. Kurne A, Karabudak R, Karadag O, Yalcin-Cakmakli G, Karli-Oguz
K, Yavuz K, et al. An unusual central nervous system involvement in
rheumatoid arthritis: combination of pachymeningitis and cerebral
vasculitis. Rheumatol Int 2009;29:1349-1353.

3. Matsushima M, Yaguchi H, Niino M, Akimoto-Tsuji S, Yabe I, Onishi
K, et al. MRI and pathological findings of rheumatoid meningitis. J
Clin Neurosci 2010;17:129-132.

4. Kim HY, Park JH, Oh HE, Han HJ, Shin DI, Kim MH. A case of
rheumatoid meningitis: pathologic and magnetic resonance imaging
findings. Newurol Sci 2011;32:1191-1194.

5. Ellman P, Cudkowicz L, Elwood JS. Widespread serous membrane
involvement by rheumatoid nodules. J Clin Pathol 1954;7:239-244.

6. Cellerini M, Gabbrielli S, Maddali Bongi S, Cammelli D. MRI of
cerebral rheumatoid pachymeningitis: report of two cases with
follow-up. Newuroradiology 2001;43:147-150.

7. Kato T, Hoshi K, Sekijima Y, Matsuda M, Hashimoto T, Otani M, et
al. Rheumatoid meningitis: an autopsy report and review of the
literature. Clin Rheumatol 2003;22:475-480.

8. Markenson JA, McDougal JS, Tsairis P, Lockshin MD, Christian CL.
Rheumatoid meningitis: a localized immune process. Ann Intern Med
1979;90:786-789.

9. Chou RC, Henson JW, Tian D, Hedley-Whyte ET, Reginato AM.
Successful treatment of rheumatoid meningitis with cyclophosphamide
but not infliximab. Ann Rbheum Dis 2006;65:1114-1116.




<<
  /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


