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Abstract

Hypertrophic pachymeningitis (HP) is a rare presentation with du-
ramater thickening and fibrosis which can result in cranial or spinal 
compressive disease. Most cases of spinal HP require surgical man-
agement. We present an uncommon case of idiopathic hypertrophic 
spinal pachymeningitis (IHSP) in a 40-year-old male who showed 
complete improvement to steroids without any further relapses. The 
patient presented with bilateral upper limb weakness with magnetic 
resonance imaging (MRI) spine showing diffuse dural thickening of 
the entire spine with cervical cord compression. He had an extensive 
workup for underlying etiology and worsening symptoms until he 
was diagnosed with IHSP. Later, he was started on high-dose steroids 
with good response and no relapse after 2 years. A descriptive analy-
sis of IHSP cases since 2009 including ours showed that it usually 
occurs after 50s with female preponderance. Weakness and sensory 
loss are the most common complaints with 50% patients showing 
clinical signs of myelopathy like hyperreflexia, clonus, Babinski sign 
and sensory level. Cerebrospinal fluid (CSF) and inflammatory mark-
ers like erythrocytic sedimentation rate (ESR) and C-reactive protein 
(CRP) can be used to assess disease progression and prognosis. Sur-
gical removal of HP followed by steroids is the best line of manage-
ment while steroids alone can be tried in cases where clinical signs of 
myelopathy are absent.
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Introduction

Hypertrophic pachymeningitis (HP) is an uncommon inflam-
matory disorder causing chronic diffuse fibrosis and thick-
ening of duramater [1, 2]. HP can be classified into primary 
or idiopathic cases and secondary cases when an underlying 
etiology is identified. The common etiologies for secondary 
cases include infection, tumor, neurosarcoidosis, granulomato-
sis with polyangiitis, and IgG4-related disease. The underlying 
pathophysiology of idiopathic HP is not well understood and 
there are multiple hypotheses regarding the mechanism of the 
disease. One hypothesis is that it is an autoimmune disorder 
arising from infiltrative or infectious etiologies. Biopsies of 
duramater in patients with HP have shown fibrosis and CD4+ 
T-cell inflammatory infiltrates [2, 3].

HP can occur anywhere in the craniospinal axis from 
the brain to spinal cord. Spinal form of HP usually presents 
with weakness, ataxia and sensory loss due to compression 
of surrounding structures and is one of the rare causes of ra-
diculomyelopathy. Most cases with spinal HP require surgical 
decompression to prevent neurological complications and re-
lapses [4]. Here, we present a case of idiopathic hypertrophic 
spinal pachymeningitis (IHSP) responding to steroids with no 
relapse. We also provide a review of current literature of all 
IHSP cases since 2009, focusing on their clinical spectrum, 
diagnosis and management.

Case Report

Investigations

A 40-year-old man with ankylosing spondylitis presented to 
our clinic with a 4-week history of progressively worsening 
bilateral upper limb weakness. He had a past history of spinal 
tuberculosis (TB) causing bilateral arm paresthesia for 9 years 
after extensive workup and treated with standard TB regimen. 
He complained of difficulty in wearing clothes and taking 
showers due to his arm weakness. The patient does not ex-
perience falls but exhibits noticeable limp while walking and 
occasional episode of ataxia. He denied any myalgia, fascicu-
lations, cramping or atrophy. There is no history of headache, 
seizures or any other neurological complain. On neurological 
examination, he had mild weakness of bilateral upper extremi-
ties (power 4/5) proximally and distally, rest non-significant. 
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He was unable to abduct his arms greater than 90°. Magnetic 
resonance imaging (MRI) of the brain showed enhanced dural 
thickening in the posterior fossa (Fig. 1a, b). Additionally, an 
incidental right cerebellopontine angle mass was observed in 
his MRI of brain, although it was considered unlikely to be 
contributing to his symptoms due to their location (Fig. 1b, c).

MRI of the spine showed diffuse dural thickening of the 
entire spine with compression at the cervical spinal cord from 
C2 level to the upper thoracic spine T2 level (Fig. 2a-d). MRI 
of the lumbar spine showed grade 1 anterolisthesis at the level 
of L5-S1 secondary to bilateral pars defect with moderate fo-
raminal stenosis at L5-S1. In addition, moderate to advanced 
multilevel facet arthropathy was shown at levels L2-S1, pro-
ducing moderate foraminal stenosis at multiple levels.

Cerebrospinal fluid (CSF) showed lymphocytic pleocy-
tosis with very high protein (Table 1). Patient’s Quantiferon 
gold test was positive. However, his infectious workup in-
cluding acid-fast bacilli (AFB) stain and cultures were nega-
tive. He was later seen by our infectious disease colleagues 
and advised against anti-tuberculous therapy. Further workup 
for rheumatological and other autoimmune causes including 

erythrocytic sedimentation rate (ESR), C-reactive protein 
(CRP), antineutrophilic antibody (ANA), antineutrophil cyto-
plasmic antibody (ANCA), rheumatoid arthritis (RA) factor, 
anti-Sjogren syndrome A/B (anti-SSA/SSB), and angiotensin 
converting enzyme (ACE) levels were normal or negative ex-
cept slightly elevated serum immunoglobulin-4 (IgG4) levels. 
CT of chest did not reveal any evidence of pulmonary fibrosis 
or nodules.

Diagnosis

Based on the imaging findings of diffuse dural thickening 
in the brain and spinal cord, extensively at cervical region, 
the presenting symptoms of cervical cord compression were 
highly likely. The patient’s history of ankylosing spondylitis 
made the diagnosis challenging, but his MRI showed no spon-
dylitic changes at cervical levels, which emphasizes the need 
to consider other causes of his spinal cord compression in 
this case. Initially, tuberculous meningitis was patient’s pre-
sumed diagnosis for 9 years. Findings from CSF studies, like 

Figure 1. MRI of the brain. (a) T1-weighted MRI of the brain sagittal section post-contrast that reveals dural thickening of the 
posterior fossa indicated by the red arrow. (b) T1-weighted MRI of the brain axial section post-contrast that reveals a right cer-
ebellopontine angle mass revealed by the blue arrow and dural thickening of the posterior fossa indicated by the red arrow. (c) 
T2-weighted MRI of the brain axial section that reveals a right cerebellopontine angle mass revealed by the blue arrow. MRI: 
magnetic resonance imaging.
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lymphocytic pleocytosis, elevated protein levels and positive 
Quantiferon gold test supported his diagnosis of tuberculous 
meningitis. However, further infectious workup including 
AFB staining and microbial TB and bacterial cultures were 
negative. Moreover, there were no diagnostic findings on CT 
chest to suggest the diagnosis of tuberculosis or sarcoidosis. 
Inflammatory markers were negative except slightly elevated 
serum IgG4 level (104.4). MRI of the brain and spine show-
ing diffuse dural thickening in the posterior fossa and entire 
spine, strongly supported the diagnosis of HP. Finally, all of 

these evidences put together with responsiveness to steroid 
therapy supported his diagnosis of cervical cord compression 
due to HP, possibly idiopathic as all other causes have been 
excluded.

Treatment and follow-up

Our patient was administered oral steroid therapy, specifi-
cally 40 mg of prednisone due to inadequate response to low-

Table 1.  CSF Analysis

2020 2015 2014 2013 Reference 
range

Protein (mg/dL) 1,620a 263a 243a 257a 15 - 45
Glucose (mmol/L) 49 52 54 54 40 - 85
White cell count (cells/µL) 188a, lymphocyte predominance 46a, lymphocyte predominance Not available Not available 0 - 5
Red blood cell count (cells/µL) 103a Not available Not available Not available 0 - 10
AFB culture Negative Not available Not available Not available Negative

aAbnormal results. Significant increase in CSF protein at the time the patient presented with neurologic symptoms is shown. AFB: acid-fast bacilli; 
CSF: cerebrospinal fluid.

Figure 2. MRI cervical spine. (a, b) T1-weighted MRI spine sagittal section without and with contrast showing cervical spine dural 
thickening with narrowing of cord respectively. (c, d) T1-weighted MRI spine without and with contrast axial section showing nar-
rowing of cord respectively. MRI: magnetic resonance imaging.
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dose treatment with 20 mg of prednisone. He exhibited clini-
cal improvement of his symptoms, and serial MRI showed a 
decrease in meningeal enhancement. The dural thickening, 
while non-enhancing, was less prominent compared to previ-
ous MRIs (Fig. 3). Although additional immunosuppressive 
therapy was considered, it was not implemented due to his 
positive response to steroids. After 6 months of higher dose 
steroid treatment, the dose was gradually tapered to 20 mg of 
prednisone and eventually discontinued after 7 to 8 months, in 
light of his clinical improvement. The patient was evaluated 
by neurosurgery, and a biopsy was not recommended, possi-
bly due to the observed clinical improvement. Although he did 
experience occasional fatigue, weakness, and heaviness in his 
left arm but no new symptoms were reported and he resumed 
playing tennis and exercising.

Review of current literature

We did a literature search on PubMed for published cases of 
IHSP since 2009 and found a total of 22 cases. Findings from 
these studies have been described in Supplementary Material 1 
(www.journalmc.org) [4-22].

We analyzed a total of 23 cases including ours. Mean age 
for presentation is 51 years ranging from 19 to 79 years with 
65% (n = 15) female preponderance. Patients with IHSP usu-
ally have progressive presentation (83%) most commonly with 
weakness of limbs or extremities (78%) followed by sensory 
symptoms (61%), back or neck pain (52%), ataxia (30%) and 
bowel and bladder problems (26%). On examination, 48% (n 
= 11) patients revealed clinical features of myelopathy like hy-
perreflexia, clonus, Babinski sign and sensory level indicating 
spinal cord involvement.

Studies have reported elevated inflammatory markers in 
IHSP patients. Serum analysis showed elevated ESR in 35% 
(n = 8), CRP in 30% (n = 7) and RA in 9% (n = 2) patients. 
Furthermore, CSF analysis of four patients revealed elevated 
protein (> 45 mg/dL) along with elevated CSF leukocyte count 
with lymphocyte predominance in five patients. IHSP patients 
showed only cervical and thoracic spinal cord involvement 
with an average of 5 - 6 spinal segments. Nearly 36% (n = 
8/22) patients reported circumferential dural thickening fol-
lowed by posterior in 27% (n = 6), anterior in 23% (n = 5) 
and, both anterior and posterior in 14% (n = 3) patients. Nearly 
all patients showed hypointensity on T1- and T2-weighted 
imaging (except isointensity in two cases) with contrast en-
hancement. Biopsy of dural thickening revealed chronic non-
specific inflammation with fibrosis, infiltrated with fibroblast, 
lymphocyte and plasma cells in all cases.

From 21 cases where treatment was reported, 71% (n = 
15) patients had both surgical and conservative management 
either during initial or relapse management. Decompressive 
laminectomy is the preferred surgical approach while drugs 
like methylprednisolone, prednisone and dexamethasone were 
tried for conservative management. Fifty-two percent (n = 11) 
patients completely improved with the preferred treatment 
approach while only 19% (n = 4) showed no improvement. 
Six cases reported to have relapsing disease within an average 
9-week period.

Discussion

We describe a case of IHSP with complete remission after ster-
oids without any relapse. From the review of literature, only 
Fakuda et al have described a similar case of a 51-year-old male 

Figure 3. MRI cervical spine. Follow-up T1-weighted MRI with contrast showing decreased meningeal enhancement and narrow-
ing. (a) Sagittal view. (b) Axial view. MRI: magnetic resonance imaging.
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with IHSP who presented with radiculopathy and responded to 
steroids without any further relapses [6]. Apart from idiopathic 
causes, other possible etiologies for HP include autoimmune, 
infections and neoplasm (Table 2 [23-25]).

Spinal form of HP is one of the rare causes of radiculomy-
elopathy. According to Charcot and Joffroy [26], hypertrophic 
spinal pachymeningitis (HSP) can be grouped into three stages 
on the basis of disease progression from radicular pain in neck 
or back followed by radiculopathy and lasting into myelopa-
thy, attributed to vascular compromise and spinal nerve root or 
cord compression [26].

Demographic and clinical features

Mean age of presentation for IHSP is 51 years with higher 
female prevalence (M:F = 1:2). This is in concordance with 
the results reported by previous studies [11, 16]. IHSP most 
commonly presents as weakness, sensory loss, varying with 
neck or back pain, ataxia to bowel and bladder involvement, 
depending on the involvement of spinal nerve roots and cord 
compression. Qin et al [16] also reported weakness and sen-
sory loss as most common presentations of IHSP in their re-
view of biopsy proven cases. Ninety percent of the patients 
with clinical signs of myelopathy had progressive course of 
disease (Supplementary Material 1, www.journalmc.org). Our 
patient also progressed from sensory loss to weakness in bi-
lateral arms, but no upper motor neuron (UMN) signs, only 
suggestive of radiculopathy ascribed to its nerve root compres-
sion. This shows that timely identification of IHSP present-
ing with common symptoms like weakness, sensory loss and 
even neck pain can prevent it from progression and lending 
into myelopathy. Elsberg’s [27] observations also highlight the 
importance of considering HSP as a potential diagnosis when 
clinical features suggestive of compression of three or more 
spinal nerve roots are present. Other spinal cord pathologies 

like extramedullary tumor, subdural hematoma, epidural ab-
scess and neoplasm [11, 28, 29] can also imitate IHSP leading 
to its delay in diagnosis and timely intervention.

Laboratory features

During our comprehensive review, we identified total of four 
and five cases with elevated CSF proteins [16, 17, 21] and 
lymphocyte count [4, 16, 17, 21] respectively, including our 
case. Severity of CSF abnormalities including CSF protein 
and cell count is positively related to disease progression, 
as stated by Qin et al in their study [16]. Kupersmith et al 
have also noted more diffuse dural involvement in patients 
with abnormal CSF protein [23]. Similar to above studies, 
CSF findings in our patient also worsened as his disease pro-
gressed, further endorsing their positive correlation. Worsen-
ing of CSF protein elevation might be attributed to blockage 
of CSF circulation due to compression by duramater thicken-
ing. Further, increased vascular permeability in chronic in-
flammation can also lead to elevated protein and lymphocyte 
levels [16].

Among eight patients where signs of active inflammation 
like elevated ESR and CRP were observed and outcomes were 
reported, 63% (n = 5) patients either exhibited no clinical im-
provement or partially improved (Table 3) [7, 8, 11, 15, 20]. 
A study by Takahashi et al also documented no radiological 
improvement and delayed clinical development after a span 
of 2 years [19]. Consequently, patients with elevated inflam-
matory markers displayed worse prognosis in comparison to 
those without. In contrast, our patient did not show any signs 
of active inflammation and attained complete improvement 
with steroid therapy, aligning with the findings reported in the 
literature. Elevated inflammatory markers display continuous 
disease activity or active inflammation causing more dura-
mater thickening and increased compression leading to disease 
severity. Similarly, persistent inflammation may hinder the ef-
fectiveness of disease treatment and resulting in bad prognosis 
[28].

Radiological and histopathology features

We only established cervical and thoracic cord involvement 
in IHSP from our review of cases with an average of 5 - 6 
spinal segments. This is consistent with the findings reported 
previously in the literature [8, 11, 16, 18]. IHSP was most com-
monly found in circumferential (36%) followed by posterior 
and anterior location (Supplementary Material 1, www.jour-
nalmc.org). This is in contrast to reports from previous stud-
ies where they found higher percentages of circumferential 
involvement with minimal or no posterior cord involvement 
[11, 16]. These differences in between the findings of current 
study with previous highlight the variability of distribution in 
IHSP lesion within the spinal cord and have implication for 
further understanding the disease pathophysiology and clinical 
presentation.

MRI can be a useful diagnostic modality in establishing 

Table 2.  Causes of Hypertrophic Pachymeningitis

Inflammatory/
autoimmune [23-25]

Idiopathic (67%)
ANCA-associated vasculitis (15%)
IgG4-related disease
Sarcoidosis
Rheumatoid arthritis
Sjogren syndrome
Systemic lupus erythematosus
Giant-cell arteritis

Infectious [24] Tuberculous meningitis (8%)
Viral meningitis (6%)
Bacterial meningitis (4%)

Neoplastic [24] Lymphoma
Meningioma
Histiocytosis
Carcinomatous meningitis

Other [24] Previous surgical procedure
Cerebrospinal fluid hypotension

ANCA: antineutrophil cytoplasmic antibody.
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IHSP. It usually shows hypointense in T1- and T2-weighted im-
aging with gadolinium contrast enhancement. On T2-weighted 
imaging, low intensity central mass represents fibrous tissue 
of duramater and peripheral enhancement describes hypervas-
cularity and inflammatory infiltrates [30, 31]. However, these 
MRI features are not peculiar in differentiating it from other 
space occupying lesions like epidural abscess and hematoma 
[15]. Histopathological findings in correlation with radiologi-
cal features help in substantiating diagnosis of IHSP and ruling 
out other possible etiologies. It typically shows fibrous colla-
gen tissues along with chronic non-specific inflammation in-
filtrated with predominantly lymphocyte and plasma cell. Im-
munohistochemistry also revealed CD3- and CD20-positive T 
and B lymphocytes, respectively [18, 21].

Treatment outlines and relapses

Laminectomy with cord decompression and steroids are 
mainstay treatment therapy for IHSP. From our review of lit-
erature, both surgery and steroids were used for initial man-
agement in 13 patients. Thirty-one percent of these patients 
did not show any improvement after the treatment (Table 3). 
Longer duration of clinical symptoms, absence of post-sur-
gical continuous steroids therapy and preceding spinal cord 

injury have been reasonably explained for poor prognosis of 
disease in these cases [8, 16, 18]. Conservative management 
alone in the form of steroid therapy was tried in four cases 
and all of them completely improved; however, 50% of them 
showed recurrence of disease (Table 3) (Supplementary Mate-
rial 1, www.journalmc.org). Presence of myelopathy features 
or UMN signs could explain the rationale behind their relapse 
[4, 17]. On the contrary, steroids alone can be an effective 
management for patients with symptoms of radiculopathy in-
cluding current case. In certain studies, methotrexate as an 
alternative immunosuppressive agent has been employed, 
specifically during relapse of disease, yielding more favora-
ble treatment outcomes [14, 20]. Surgery without steroids 
was used as initial management in four patients where one 
had partial improvement [5] and one patient relapsed after 12 
weeks [20]. Surgical management without steroids can have 
commending results depending on individual patient’s char-
acteristics, disease severity and stages; however, patients with 
long-standing disease path with significant fibrosis and edema 
often require a steroid course after surgical debulking as they 
help to attain complete remission and decrease persistent in-
flammation around cord [12, 19, 21].

Relapse of IHSP remains a critical aspect of disease man-
agement with poor understanding of its implications and un-
derlying mechanism. From our review of cases, six patients 

Table 3.  Outcomes of IHSP With Different Clinical Variables

Clinical variable Improved Partially improved Not improved Total
Course of disease
    Acute (≤ 24 h) 1 (25%) 1 (25%) 2 (50%) 4
  Progressive (> 24 h) 10 (59%) 5 (29%) 2 (12%) 17
Clinical features
  UMN signs 5 (50%) 1 (10%) 4 (40%) 10
CSF findings
  Elevated proteins and leukocyte 4 (80%) 0 1 (20%) 5
Inflammatory markers
  Elevated ESR, CRP and RA 3 (37.5%) 3 (37.5%) 2 (25%) 8
No. of spinal segments
    ≥ 6 5 (45.4%) 4 (36.3%) 2 (18.1%) 11
    ≤ 5 6 (60%) 2 (20%) 2 (20%) 10
Type of managementa

  Surgical 3 (75%) 1 (25%) 0 4
  Conservative 4 (100%) 0 0 4
  Both surgical and conservative 4 (30.7%) 5 (38.5%) 4 (30.7%) 13
Location of IHSP
  Anterior and posterior 1 (33.3%) 2 (66.6%) 0 3
  Anterior 3 (75%) 0 1 (25%) 4
  Posterior 2 (33.3%) 2 (33.3%) 2 (33.3%) 6
  Circumferential 4 (57.1%) 2 (28.5%) 1 (14.2%) 7

aInitial intervention was considered in type of management. CRP: C-reactive protein; CSF: cerebrospinal fluid; ESR: erythrocytic sedimentation rate; 
IHSP: idiopathic hypertrophic spinal pachymeningitis; RA: rheumatoid arthritis; UMN: upper motor neuron.
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experienced relapse with an average 9-week period [4, 8, 14, 
16, 17, 20]. Some studies suggest patients with elevated in-
flammatory markers and leukocytosis have increased relapse 
rate in comparison to those without these findings [5, 16]. 
Elevated inflammatory markers manifest active dural inflam-
mation that is present before surgical management [28]. Kim 
and Park have reported relapse of IHSP in their studies with 
elevated inflammatory markers; however, this does not hold 
true in all cases [8, 20]. There have been speculations about re-
sidual pachymeningitis and arachnoiditis associated with dis-
ease relapse in cases where only posterior duramater is excised 
or removed during surgery due to difficulty in reaching to an-
terior location. The remaining inflammatory process can ex-
tend in any direction to involve the internal duramater causing 
recurrence of pachymeningitis [28]. This review also reveals 
recurrence of IHSP only in cases where anterior or circumfer-
ential dural involvement was found, further consolidating this 
hypothesis [4, 14, 16, 17, 20]. Understanding the association 
between dural extent and the likelihood of relapse is crucial 
for refining treatment approaches and preventing recurrence 
of IHSP.

Learning points

IHSP is rare progressive inflammatory spinal disease causing 
radiculomyelopathy. It is important to consider IHSP as a dif-
ferential with other space occupying lesion in spinal cord.

MRI along with histopathology can aid in establishing the 
confirmatory diagnosis, while elevated CSF markers can give 
valuable insight about disease progression.

Steroids alone can be considered sufficient for patients 
without clinical myelopathy features; however, surgery fol-
lowed by steroid should be considered as a definitive line of 
management in all other cases of IHSP.

Patients with circumferential and anterior cord involve-
ment and elevated inflammatory markers should be followed 
long term as they have higher chances for disease recurrence.

The overall outcomes of IHSP appear to be independent 
of any particular variable, encompassing a composite of vari-
ous clinical, laboratory, radiological findings and treatment ap-
proaches.

Supplementary Material

Suppl 1. Literature search on PubMed for published cases of 
IHSP since 2009.
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