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CD8+ T lymphocytes infi ltrate predominantly in the infl ammatory foci of 
MPO-ANCA-positive thoracic hypertrophic pachymeningitis in a patient 
with HLA-A24

Abstract Hypertrophic pachymeningitis (HP) is extremely 
rare and an infl ammatory process that thickens the 
dura mater. A 59-year-old Japanese woman developed 
backache, became paraplegic, and magnetic resonance 
imaging revealed diffuse thickening of the thoracic dura 
mater encompassing the spinal cord. Although a test for 
myeloperoxidase antineutrophil cytoplasmic autoantibody 
(MPO-ANCA) was shown to be positive, vasculitis was not 
found and CD8+ T lymphocytes that predominated in the 
infl ammatory foci. Both interleukin (IL)-2 and IL-6 were 
markedly elevated in not only sera but also cerebrospinal 
fl uids, very much higher in the latter. Human leukocyte 
antigen (HLA) typing revealed A24 positivity, suggesting 
this molecule was interacting with CD8+ T lymphocytes. It 
was suggested that immunological disharmony and autoim-
munity would play a pivotal role in the development of HP 
under genetic background of HLA-A24, and HP would 
be one feature of multiple organ involvement in ANCA-
associated diseases.
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Introduction

Hypertrophic pachymeningitis (HP) is an extremely un-
common fi brosing process that causes a localized or diffuse 
thickening of the dura mater, but little has known about 
pathogenesis.1 In the present case of myeloperoxidase anti-
neutrophil cytoplasmic autoantibody (MPO-ANCA) posi-
tive HP with dural thickening of the thoracic lesion, CD8+ 
T lymphocytes infi ltrated predominantly in infl ammatory 
foci with markedly high titer of interleukin (IL)-2 and IL-6 
in cerebrospinal fl uids (CSF). Human leukocyte antigen 
(HLA)-A24, which was positive in this case, has been 
proposed recently as the molecule interacting with CD8+ 
T lymphocytes in various diseases and pathological 
phenomena.2–6

We report a rare case of HP, discuss a possible autoim-
mune mechanism that could be postulated in the etiology, 
and refer to the high frequency of HP in the Japanese popu-
lation from the genetic point of view.

Case report

The patient gave written consent to take part in this 
study.

A 59-year-old Japanese woman became febrile with a 
disturbed gait after fl u-like symptoms, and was admitted to 
our center in May 2005. She had been complaining of a 
progressive thoracic backache for a few months.

On admission, she was clear but almost paraplegic. 
 She showed the absence of previous renal or pulmonary 
symptoms resulting from vasculitic involvement, such as 
proteinuria, hematuria, interstitial pneumonia, or alveolar 
hemorrhage. She also had no meningeal signs, papilledema, 
visual fi eld defects, cranial nerve palsies, pyramidal signs, 
ataxia, or involuntary movements. Neurologic examination 
showed slightly exaggerated patellar tendon refl ex and bi-
lateral ankle clonus with sensory disturbance of the legs. 
Body temperature was 38.7ºC.

T. Nakamura (*) · S. Higashi
Section of Internal Medicine and Rheumatology, Kumamoto 
Center for Arthritis and Rheumatology, 1-15-7 Kuhonji, Kumamoto 
862-0976, Japan
Tel. +81-96-366-3666; Fax +81-96-366-3837
e-mail: naktrkme@koh.marutakai.or.jp

K. Hirakawa · T. Sakae
Department of Orthopaedic Surgery, Kumamoto Orthopaedic 
Hospital, Kumamoto, Japan

K. Tomoda · M. Tsukano
Section of Orthopaedics and Rheumatology, Kumamoto Center for 
Arthritis and Rheumatology, Kumamoto, Japan

K. Iyama
Department of Surgical Pathology, Kumamoto University Graduate 
School of Medical Sciences, Kumamoto, Japan

Received: June 29, 2006 / Accepted: October 25, 2006

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.GENERAL ----------------------------------------File Options:     Compatibility: PDF 1.2     Optimize For Fast Web View: Yes     Embed Thumbnails: Yes     Auto-Rotate Pages: No     Distill From Page: 1     Distill To Page: All Pages     Binding: Left     Resolution: [ 600 600 ] dpi     Paper Size: [ 595.276 785.197 ] PointCOMPRESSION ----------------------------------------Color Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitGrayscale Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitMonochrome Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 600 dpi     Downsampling For Images Above: 900 dpi     Compression: Yes     Compression Type: CCITT     CCITT Group: 4     Anti-Alias To Gray: No     Compress Text and Line Art: YesFONTS ----------------------------------------     Embed All Fonts: Yes     Subset Embedded Fonts: No     When Embedding Fails: Warn and ContinueEmbedding:     Always Embed: [ ]     Never Embed: [ ]COLOR ----------------------------------------Color Management Policies:     Color Conversion Strategy: Convert All Colors to sRGB     Intent: DefaultWorking Spaces:     Grayscale ICC Profile:      RGB ICC Profile: sRGB IEC61966-2.1     CMYK ICC Profile: U.S. Web Coated (SWOP) v2Device-Dependent Data:     Preserve Overprint Settings: Yes     Preserve Under Color Removal and Black Generation: Yes     Transfer Functions: Apply     Preserve Halftone Information: YesADVANCED ----------------------------------------Options:     Use Prologue.ps and Epilogue.ps: No     Allow PostScript File To Override Job Options: Yes     Preserve Level 2 copypage Semantics: Yes     Save Portable Job Ticket Inside PDF File: No     Illustrator Overprint Mode: Yes     Convert Gradients To Smooth Shades: No     ASCII Format: NoDocument Structuring Conventions (DSC):     Process DSC Comments: NoOTHERS ----------------------------------------     Distiller Core Version: 5000     Use ZIP Compression: Yes     Deactivate Optimization: No     Image Memory: 524288 Byte     Anti-Alias Color Images: No     Anti-Alias Grayscale Images: No     Convert Images (< 257 Colors) To Indexed Color Space: Yes     sRGB ICC Profile: sRGB IEC61966-2.1END OF REPORT ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<     /ColorSettingsFile ()     /LockDistillerParams false     /DetectBlends false     /DoThumbnails true     /AntiAliasMonoImages false     /MonoImageDownsampleType /Bicubic     /GrayImageDownsampleType /Bicubic     /MaxSubsetPct 100     /MonoImageFilter /CCITTFaxEncode     /ColorImageDownsampleThreshold 1.5     /GrayImageFilter /DCTEncode     /ColorConversionStrategy /sRGB     /CalGrayProfile ()     /ColorImageResolution 150     /UsePrologue false     /MonoImageResolution 600     /ColorImageDepth -1     /sRGBProfile (sRGB IEC61966-2.1)     /PreserveOverprintSettings true     /CompatibilityLevel 1.2     /UCRandBGInfo /Preserve     /EmitDSCWarnings false     /CreateJobTicket false     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDict << /K -1 >>     /ColorImageDownsampleType /Bicubic     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)     /ParseDSCComments false     /PreserveEPSInfo false     /MonoImageDepth -1     /AutoFilterGrayImages true     /SubsetFonts false     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /ColorImageFilter /DCTEncode     /AutoRotatePages /None     /PreserveCopyPage true     /EncodeMonoImages true     /ASCII85EncodePages false     /PreserveOPIComments false     /NeverEmbed [ ]     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /AntiAliasGrayImages false     /GrayImageDepth -1     /CannotEmbedFontPolicy /Warning     /EndPage -1     /TransferFunctionInfo /Apply     /CalRGBProfile (sRGB IEC61966-2.1)     /EncodeColorImages true     /EncodeGrayImages true     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /Optimize true     /ParseDSCCommentsForDocInfo false     /GrayImageDownsampleThreshold 1.5     /MonoImageDownsampleThreshold 1.5     /AutoPositionEPSFiles false     /GrayImageResolution 150     /AutoFilterColorImages true     /AlwaysEmbed [ ]     /ImageMemory 524288     /OPM 1     /DefaultRenderingIntent /Default     /EmbedAllFonts true     /StartPage 1     /DownsampleGrayImages true     /AntiAliasColorImages false     /ConvertImagesToIndexed true     /PreserveHalftoneInfo true     /CompressPages true     /Binding /Left>> setdistillerparams<<     /PageSize [ 576.0 792.0 ]     /HWResolution [ 600 600 ]>> setpagedevice



76 

Urinalysis was normal. Hematological examination re-
vealed a white blood cell count of 12,100/µl (96.0% seg-
mented neutrophils, 1.6% lymphocytes, 1.8% monocytes, 
0.5% eosinophils, 0.1% basophils), a hemoglobin level of 
12.4 g/dl, and a platelet count of 41.1 × 104/µl. Erythrocyte 
sedimentation rate (ESR) was 71 mm/h, and the serum C-
reactive protein (CRP) concentration was 20.4 mg/dl. Liver 
enzyme levels and renal function tests were within normal 
limits. Tests for antinuclear and anti-double stranded DNA 
antibodies, rheumatoid factor, and syphilis were negative. 
A tuberculin skin test was also negative. The serum level of 
angiotensin-converting enzyme was within normal limits. 
An enzyme-linked immunosorbent assay was positive for 
MPO-ANCA at a titer of 90 EU (normal <10 EU) but nega-
tive for proteinase 3-ANCA. Serum electrophoresis was 
normal, and blood cultures for mycobacteria and Trepo-
nema palliidum hemagglutination tests were negative. 
Repeated cultures for possible pathogens were negative. 
Lumbar puncture demonstrated an initial pressure of 24 cm-
H2O, pleocytosis with a predominance of mononuclear cells 
(68/3), and on examination of the CSF; protein was elevated 
at 2500 mg/dl; glucose level (38 mg/dl) was normal, and posi-
tive for both Nonne–Apelt and Pandy test. No microorgan-
isms were found on smear or in culture, and tumor cells 
were absent on smear and cytologic examination.

Radiographs of the cervical and thoracic spine showed 
no abnormalities. Magnetic resonance imaging (MRI) re-
vealed diffuse thickening of the dura mater compressing the 
thoracic cord at the Th1 to Th8 vertebral levels (Fig. 1A). 
The thickened dura was isotense in T1-weighted images and 
hypotense in T2-weighted images. T1-weighted post-
contrast MRI demonstrated diffuse dural enhancement. 
Thickened dura mater encompassed the spinal cord result-
ing in a bizarre shape (Fig. 1B).

Neurological exacerbation progressively appeared, so 
urgent laminectomy was performed. At operation, the dura 

was markedly bumpy and thickened. Microscopic examina-
tion of the material showed dural thickening with dense, 
hyalinized collagen tissue and demonstrated diffuse foci of 
infl ammation with infi ltration of small lymphocytes and 
plasmatoid cells. Fibroblasts were plump and swollen, and 
collagen bundles were dense with mild vascular prolifera-
tion. There were no epithelioid granulomas or giant cells, 
and no evidence of vasculitis (Fig. 2A). Periodic acid Schiff, 
Ziehl-Neelsen, and Warthin-Starry stains all were negative 
for microorganisms such as fungi, acid-fast bacilli, or spiro-
chetes. Using monoclonal antibody of both CD4 and CD8, 
immunohistochemical staining of the same material showed 
that the infl ammatory infi ltrate was composed of CD8+ T 
lymphocytes predominantly (Fig. 2B) with very scarce CD4+ 
ones.

The patient was diagnosed as having MPO-ANCA posi-
tive HP, and was treated with three courses of high-dose 
steroid pulse (each course consisted of intravenous methyl-
prednisolone, 1 g per day for 3 days) every week and suc-
ceeding oral prednisolone, 0.8 mg/kg (40 mg) daily, followed 
by tapering. Immediately after the initiation of treatment, 
clinical symptoms due to HP subsided, but gait disturbance 
and numbness still remained, requiring efforts for rehabili-
tation to advance comprehensive quality of life. With 
further treatment, the serum levels of CRP, ESR, and 
MPO-ANCA all returned to normal. To control the disease 
activity, in addition to the above treatments, intravenous 
cyclophosphamide pulse and cyclosporine were combined. 
The patient has had no evidence of a recurrence after over 
25 months of follow-up.

Cytokine levels between exacerbation and remission in 
both sera and CSF are shown in Table 1. Interleukin-2 and 
IL-6 were markedly elevated in not only sera but also CSF 
during exacerbation, while, levels of tumor necrosis factor 
(TNF)-α remained within normal limits regardless of dis-
ease activity in the disease course. The result of HLA typing 

BA

Fig. 1. A Magnetic resonance 
image (MRI) of the spinal cord 
in thoracic lesions. Gadolinium-
enhanced contrast MRI showed 
a longitudinally extending mass 
lesion anteriorly compressing the 
spinal cord at the Th1 to Th8 
vertebral levels (arrowheads). 
B The vertical view of the lesion 
showed that the thickened dura 
mater clearly encompassed the 
spinal cord, resulting in a bizarre 
shape of the thoracic spinal cord 
(circle)
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was positive for HLA-A24, -A26, -B51, -B60, -DR11, and 
-DR12 by the polymerase chain reaction-reverse sequence 
specifi c oligonucleotide method.

Discussion

The patient had spastic paraplegia, and thickened dura 
mater of the thoracic spinal cord was demonstrated on se-
rial MRI, revealing HP (Fig. 1A,B). Hypertrophic pachy-
meningitis is a fi brosing infl ammatory process that thickens 
the dura mater. In the case reported here, diagnosis of HP 
was made on the basis of MRI data together with biological 
infl ammation, a compatible clinical presentation including 
aches and nerve palsies, and fi nally histopathological fi nd-
ings of the removed material (Fig. 2A). No possible cause 
of HP was detected apart from MPO-ANCA. Further, the 

association of HP, biological infl ammation, positive MPO-
ANCA, markedly elevated cytokine levels of IL-2 and IL-6 
(Table 1), and subsequent remission with immunosuppres-
sive therapies must be suggestive of an autoimmune mecha-
nism in etiology.

Although the number of HP case reports has gradually 
increased with the use of computed tomography (CT) and 
contrast-enhanced MRI,7,8 their pathogenesis still remains 
obscure. Of importance was serological MPO-ANCA posi-
tivity. ANCA comprises cytoplasmic (c) and perinuclear (p) 
types. While c-ANCA is highly specifi c for Wegener’s gran-
ulomatosis (WG), p-ANCA could be detected in patients 
with a variety of diseases, including microscopic polyangiitis 
(MPA), Churg–Strauss syndrome, primary pauci-immune 
necrotizing and crescentic glomerulonephritis, and a limited 
form of WG. The present case showed the absence of vas-
culitis not only from the clinical view of symptoms, but also 
in the histological examination of the thoracic lesion. Al-
though it is probable that closer investigation of MPA cases 
will reveal HP, the possibility of WG should be an initial 
consideration in patients with ANCA-positive HP regard-
less of the pattern of ANCA. Cases of p-ANCA-positive 
WG with HP were reported to lack the typical clinical triad 
represented by the upper and lower respiratory tract and 
renal involvement.9 In the present case, the clinical presen-
tation was not suggestive of WG, and the removed tissue of 
HP also revealed no vasculitic fi ndings (Fig. 2A). Judging 
from differential diagnosis of MPO-ANCA positive diseas-
es, HP may be one of the clinical features of multiple organ 
involvement in ANCA-associated diseases.10 Therefore, 
when a patient with ANCA-associated disease complains of 

BA

Fig. 2. A Histologic specimen 
from the thickened dura mater, 
showing hyalinized collagen 
tissue and demonstrated diffuse 
foci of infl ammation with 
infi ltration of small lymphocytes 
and plasmatoid cells. Fibroblasts 
were plump and swollen, and 
collagen bundles were dense 
with mild vascular proliferation. 
There were no epithelioid 
granulomas or giant cells, and 
no evidence of vasculitis (H&E 
staining, ×120). B Lymphocytes 
composed of infl ammatory foci 
were positive against anti-CD8 
monoclonal antibody, but not 
against anti-CD4 immunohisto-
chemically. (×180)

Table 1. Levels of cytokines in both sera and CSFs

Cytokine Exacerbation Remission

 Serum CSFb Serum CSF

sIL-2Ra (U/ml) (Normal: 220–530) 682 2770 156 <85
IL-6c (pg/ml) (Normal: <4) 212 1220   6.3 1.4
TNFαd (pg/ml) (Normal: <5)  <5   <5  <5 <5
a Soluble interleukin-2 receptor
b Cerebrospinal fl uid
c Interleukin-6
d Tumor necrosis factor α
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neurological abnormalities, it is important to consider the 
possibility of HP and carry out appropriate investigations. 
Further studies of ANCA-positive HP should be essential 
in order to understand better the pathogenesis between 
ANCA-associated disease and HP.

To our knowledge, only 23 cases of patients with 
p-ANCA positive HP, including our patient, have been 
reported in the literature (Table 2).11–31 Certainly in some 
cases, an infl ammatory reaction with various immunological 
abnormalities has been shown. Corticosteroid therapy was 
effective and clinical features resembled those of ANCA-
associated vasculitis. No published study has illustrated the 
relation between CD8+ T lymphocytes and HP. Only in 
CSF, relative increases in CD4+, CD8+ and activated T lym-
phocytes in aseptic meningitis32 and enhanced function of 
CD8+ T lymphocytes in histoplasma meningitis33 were re-
ported, suggesting an active immunological infl ammatory 
process. We believe our case is the fi rst report of histologi-
cally proven CD8+ T lymphocytes’ association with HP be-
ing MPO-ANCA-positive. Judging from the predominance 
of CD8+ T lymphocytes in the infl ammatory foci (Fig. 2B) 
besides high cytokine levels of IL-2 and IL-6 during the ac-
tive phase in both serum and CSF, especially markedly el-
evated in the latter (Table 1), immunological disharmony 
might be attributable to the distinct role of CD8+ T lympho-
cytes, which would be of particular relevance to HP. Inter-
estingly, the fact that over half of p-ANCA-positive HP 
published are from Japan (Table 2) reminds us of the envi-
ronmental or genetic factors in the development of HP. 
While the HLA-A24 allele is the most common in Japanese 
people (more than 60%), the relation between CD8+ T 
lymphocytes and HLA-A24 has been recently postulated in 
the pathogenesis of human diseases.2–6,34 The case reported 
here demonstrated HLA-A24 positivity, and CD8+ T lym-
phocytes infi ltrated predominantly the HP infl ammatory 
lesions (Fig. 2B). These data strongly suggest that HP might 
be restricted genetically, and would provide a novel thought 
in relation to pathogenesis in HP. Because CD8+ T lympho-
cyte activity was blocked by anti-HLA-A24 and anti-CD8 
antibodies in hepatitis C virus infection,35 it is suggested that 
CD8+ T lymphocytes could interact with HLA-A24 mole-
cules presented de novo in infl ammatory foci of HP. It 
might be possible that HP associated with ANCA would 
represent a novel disease entity and could be a form of 
vasculitis. Additionally, HLA-B51 is frequently detected in 
Japanese patients with Behcet’s disease, which is also known 
as silk-road disease. In the light of the majority of case re-
ports of HP being Japanese (Table 2), considered together 
with the present case of HLA-B51 positivity, genetic and 
geographic environmental factors could be involved in the 
occurrence of HP. Further studies will address these 
questions.
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