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Introduction 

Hypertrophic Pachymeningitis (HP) is a rare 
condition which is characterized by the 
thickening of the dura matter. A multitude 
of possible etiologies (Box1) may cause the 
disorder. HP can be divided into two types: 
Secondary HP where there is an 
identifiable causative disease process; and 
idiopathic hypertrophic pachymeningitis 
(IHP), where no secondary cause is found. 
With the advance and widespread use of 
modern imaging, HP has been increasingly 
diagnosed and reviewed in the literature. 
Here we describe a patient of 
pachymeningitis presenting with multiple 
cranial nerve palsy with elevation of both 
serum IgG1, IgG4. 

 

Picture: Neurological examintation showing bilateral abducens palsy 

Discussion 

The most common signs of HP include headaches and multiple cranial nerve dysfunction, 

others include ataxia, hemiplegia and even on a rare occurrence, seizure with memory 

dysfunction. Signs of  HP are related to compression of vascular or/and neural structures 

from focal or diffuse thickening of the dura. It may cause direct compression of structures 

leading to neurological deficit(e.g. cranial nerves); or from secondary involvement such as 

headache from impaired venous outflow or decreased cerebrospinal fluid (CSF) 

resorption. 

In our patient, clinical signs were typical of HP. No pathognomonic feature of concurrent 

disease was identified. Lab abnormalities were confined to the elevation of ESR, CSF IgG 

index, IgG1 and IgG4. Pathological findings were of signs of chronic inflammation with 

fibrosis. There were no findings that fulfilled the criteria's needed for IgG4-related 

hypertrophic pachymeningitis. These features are compatible to previous reports of IHP.  

Since first described in 1949 by Naffziger et al, the pathogenic mechanism causing dural 

thickening in IHP has not been fully understood. With the data available, it has been 

postulated to be an autoimmune process involving both cellular and humoral components. 

Previous reviews of IHP have analyzed inflammatory markers such as CRP, ESR and those 

related to autoimmune diseases. Results showed CRP and ESR levels are often elevated in 

IHP. In one case series showed elevation of CRP in 80% and ESR 71% of patients. ANCA 

related HP without systemic manifestation of autoimmune disease have also been 

reported. Recently, IgG4-related hypertrophic pachymeningitis, a multisystem 

fibroinflammatory condition has been increasingly recognized as a cause of previously 

supposed IHP. 

There have been few reports of IgG testing in the literature to date, furthermore the 

subtype of IgG involved. Reports of IgG4-RHP also frequently focuses on IgG4, often only 

showing increased total IgG and an elevated level of IgG4, probably ignoring the non-

specific IgG1. IgG1, the most abundant subclass 60%~70%, participates in large parts of 

the acquired immune response and is important in both antigen opsonization and 

complement activation. IgG4 represents the least abundant of the four IgG subclasses 

accounting for 3 to 6% of the total IgG.  In contrast to the other subclasses, IgG4 has a low 

affinity for Fc receptors and C1q and thus has minimal ability to activate cells or initiate 

complement activation. It also has an unique ability to perform a Fab arm exchange 

rendering the antibody bispecific. IgG4 might dampen the inflammatory response by 

blocking Fc-mediated effector function via Fc–Fc binding and competitive binding to Fc-

receptors. In view of this noninflammatory nature of IgG4, its elevated concentrations in 

our patient probably do not represent a pathological increase but rather signify a 

secondary process designed to dampen ongoing immune. 

Corticosteroid therapy is the first line treatment for IHP and usually with good response 

rates. To avoid corticosteroid dependence and side effects associated with long-term 

therapy, some authors propose steroid pulse therapy or co- administering 

immunomodulators such as azathioprine and cyclophosphamide. Parasellar IIHP with 

optic nerve compression and rapid visual loss can justify emergent surgical excision. 

Patient unresponsive to treatment are also candidates for surgical decompression. 

HP has been increasingly recognized and diagnosed via modern imaging. Despite 

advancement of medical sciences, many cases are still deemed as idiopathic, although an 

autoimmune process is suggested. Further studies would be needed to clarify the exact 

mechanism causing this disease. 

 Pathology: Upper boxes, HE stain at X100 and X200; Lower boxes,IgG4 staining X100 and X200 
Findings were of fibrotic tissue infiltrated by lymphocytes.  
There were no storiform fibrosis or Obliterative phlebitis. IgG4 plasma cell count was < 10 HPF 

Report of a case 

A 53-year-old right handed man from the Republic of Kiribati was admitted to our hospital 

in early 2015 due to a subacute loss of vision from his right eye 2 months prior to 

admission. The patient had noted a bilateral, mild, headache without signs of increased 

intracranial pressure for 12 months. Character of headache was dull, sometimes bulging, 

occurring almost everyday and bearable with over the counter analgesics when most 

severe. 4 months prior to admission,  disconjugated eye movements was observed and 

double vision noted. Drop of visual acuity of right eye occurred shortly after and 

progressed rapidly, losing almost all vision except seeing dim lighting upon direct gazing of 

bright lights in a period of 1 month. Medical attention was sought but to no avail. 

Decrease of left eye acuity and ant-crawling like sensation over left face occurred 1 month 

prior to admission. Due to the unrelenting progression of symptoms, the patient traveled 

cross-nationally to our institute. 

Image A-C: Saggital, coronal, axial T1 MRI with contrast showing diffuse enhanced 
thickening of bilateral tentorium and dura of bilateral middle cranial fossa 

Brain MRI  showed diffuse enhanced thickening of bilateral tentorium and dura of bilateral 

middle cranial fossa, indicating hypertrophic pachymeningitis. The ventricular system, 

pituitary gland and visible CN II, V, VIII were normal. AEP study showed delayed wave I and 

I-III IPL over left side. VEP study showed non-responsive over right side and delayed P100 

over left side with poor configuration. CSF data showed pleocytosis of WBC 87 (L/N=78/9), 

total protein 155mg/dl, normal glucose levels 62 mg/dl with IgG index of 1.61. Testing of 

CSF microorganism including gram stain, AFB stain, culture,  Cryptococcus, VDRL, HIV 

Ag/Ab , Anti-HTLV-1/2, enterovirus/HSV/CMV/Tb PCR were of negative findings. CSF 

cytological examination were without malignancy. Tumor markers including SCC, CA-199, 

AFP, CEA, PSA were normal. C-reactive protein was 0.22 mg/dL (normal), erythrocyte 

sedimentation rate (ESR) was elevated to 39 mm/h. Autoimmune studies including C3, C4, 

antinuclear Factor, rheumatoid Factor, anti-ds-DNA , ENA, Lupus Anticoagulant, P-ANCA, 

C-ANCA were of within normal values.  Serum EP showed an increase in the gamma zone 

2.3 g/dL (0.7~1.5 g/dL) without monoclonal spike. Immunoglobulins subtype analysis 

showed elevated IgG 2250 mg/dL (751~1560 mg/dL), normal IgA 351 mg/dL, normal IgM 

65 mg/dL. IgG subclass analysis showed elevated subclass-1 1550 mg/dL (382~929), 

normal subclass-2 500mg/dL, normal subclass-3 142 mg/dL and elevated subclass-4 125 

mg/dL (3.9~86.4 mg/dL). Ga-67 whole body inflammation scan did not show focal uptake 

of tracer within lung or any other body part.  

Dural biopsy showed mild chronic inflammation and fibrosis with degeneration. No 

granuloma formation or multinucleate giant cells were seen. No prominent caseous 

necrosis or acid-fast bacilli were identified. No bacterial or fungal microorganisms 

Neurological examinations revealed 

the following abnormalities in the 

cranial nerve (CN): severely impaired 

visual acuity and non-reactive 

pupillary response over right eye 

caused by lesions of CN II. Fundoscopy 

showed right optic atrophy and 

paleness of left optic disc. EOM 

examination showed complete 

bilateral abducens palsy (CN VI).  

Objective testing of facial sensation was normal. There was no facial palsy. Moderate 

sensorineural hearing loss over left side from involvement of CN VIII. Bulbar functions and 

neck muscles were not affected. Other physical examinations, with the exception of neck 

stiffness of 3 fingertip height, were unremarkable. 

identified on mucicarmine, PAS, or Gram stains. Subsequent tissue PCR for TB was also 

negative. Due to a mild elevation of IgG4, immunostaining was performed, showing IgG4 

positive lymphocyte < 5/HPF. 

A diagnosis of immune related hypertrophic pachymeningitis was given and steroids of IV 

dexamethasone 24mg/day was given. Symptoms of bilateral adbucens palsy improved (-4 

=> -3). Headache and neck stiffness also resolved within days of treatment. Steroid dose 

was shifted to oral prenisolone 1 mg/kg without incidence and patient discharged for 

further follow up. 


