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 Hypertrophic pachymeningitis (HP) is a rare disorder that involves dura 

thickening caused by various infectious, autoimmune, or malignant 

diseases. One form of this is tuberculous pachymeningitis which is a rare 

type of extrapulmonary tuberculosis (TB). It usually presents with 

multiple cranial neuropathies. We report a case of a 40-year-old female 

with previous history of TB lymphadenitis with chronic otalgia and 

headache associated with cranial neuropathies initially treated as 

complicated chronic mastoiditis. MRI brain showed diffuse meningeal 

thickening. After initial treatment failed to resolve the symptoms, patient 

subsequently underwent a transmastoid biopsy of the dura of which TB 

was confirmed. Anti-tuberculosis medication was started, and patient’s 

condition improved. 
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1. Introduction 

Hypertrophic pachymeningitis (HP) is a rare entity involving localized or diffuse thickening of dura mater 

[1]. Majority of patients manifest with chronic headache with or without neurological deficits such as 

cranial nerve palsies, seizure, myelopathy, cerebral ataxia, and visual disturbances [2]. The causative factors 

of HP are rheumatoid arthritis, sarcoidosis, ANCA associated vasculitis, IgG4-related disorders, syphilis, 

tuberculosis, bacterial and fungal infections, cancer, and idiopathic diseases [3]. Tuberculous 

pachymeningitis is an uncommon type of extrapulmonary tuberculosis. Pachymeningitis shows a contrast 

enhanced thickening of dura mater in magnetic resonance imaging (MRI) [4]. However, there is no distinct 

radiologic features related to tuberculous pachymeningitis and also radiologic findings may be misleading, 

suggesting other diagnoses such as meningioma or meningioma en plaque. Thus, meningeal biopsy is 

essential for diagnosing the cause [5]. 

 

2. CASE PRESENTATION 

A 40-year-old female with history of TB lymphadenitis who had completed treatment three years ago, 
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presented with left ear otalgia, left reduced hearing, headache, diplopia and blurring of vision for 5 months. 

Examination showed multiple cranial neuropathies of the left VI and VIII cranial nerves. She also had 

reduced sensation over all the facial distribution of her left trigeminal nerve. Otoscopy noted stenosed left 

ear canal while right ear was normal. MRI brain showed presence of fluid in the left mastoid air cells and 

petrous apex with pachymeningeal enhancement of the tentorium cerebelli extending into internal auditory 

meatus (IAM). Cerebral spinal fluid (CSF) findings were unremarkable.  

 

Left cortical mastoidectomy was done and intraoperatively, soft tissue was seen at fossa incudis and attic. 

Biopsy taken was reported as chronic inflammation and negative for mycobacterium tuberculosis. 

Autoimmune blood investigations such as anti-CCP antibodies, rheumatoid factor, and anti-nuclear 

antibodies were negative. Tumour markers such as AFP, CEA, CA-125, CA19-9 were all normal. Serology 

test results for syphilis, HIV and hepatitis were also negative. C-reactive protein was not raised.  

 

Patient was treated with intravenous cefuroxime for one week and tapering dose of prednisolone. However, 

two months later patient presented with worsening headache and blurring of vision. Contrasted MRI brain 

showed diffuse meningeal thickening along left tentorium cerebelli, left cerebellopontine angle, and left VII 

and VII nerves at IAM region. Decision was made for patient to undergo transmastoid dural biopsy which 

was positive for mycobacterium tuberculosis, and she was started on anti-tuberculosis therapy. She is 

currently on maintenance phase of anti-tuberculosis regime and her symptoms had improved during follow 

up.   

 

 
Figure 1: Diffuse meningeal thickening – enhancement along left tentorium cerebelli (thin yellow arrow at 

sagittal and coronal view), left CPA and left VII and VIII cranial nerves at IAM regions (blue star) 
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Figure 2: Localized smooth semi oval shaped lesion within left mastoid on lateral aspect measuring 

2.8x1.8x1.7cm (thick blue arrow) and diffuse meningeal thickening – enhancement along left tentorium 

cerebelli (thin orange arrow) 

 

3. DISCUSSION 

Hypertrophic pachymeningitis is a rare entity that was first documented by Charcot and later by Naffziger 

and Stern who documented the first idiopathic hypertrophic pachymeningitis. It is commonly seen in the 

sixth decade [6]. The causative factors of HP are rheumatoid arthritis, sarcoidosis, ANCA associated 

vasculitis, IgG4-related disorders, syphilis, tuberculosis, bacterial and fungal infections, cancer, and 

idiopathic diseases [3]. Pachymeningitis involves diffused or localized thickening of dura mater that results 

in compression of nerves and vessels at base of skull foramina causing cranial nerve palsies. 

Pachymeningitis can be classified into either cranial or spinal, based on its symptoms. Patients with cranial 

pachymeningitis usually presents with symptoms of chronic headaches, cranial nerve palsies and cerebellar 

ataxia whereas spinal pachymeningitis presents with symptoms of nerve root compression [7]. 

 

Tuberculous pachymeningitis is an uncommon form of TB of the central nervous system which could 

progress over months to years. Infectious hypertrophic pachymeningitis such as tuberculosis are related to 

sinusitis, mastoiditis, and infection of extradural or subdural space [8]. In order to diagnose pachymeningitis 

preoperatively, neuroimaging plays an important role. Computed tomography (CT) shows diffuse 

thickening and enhancement of the dura mater, however MRI is considered superior to CT. In T1 weighted 

MRI image, smooth or nodular dural thickening with isointensity or hypointensity is seen, whereas T2 

weighted MRI image and fluid attenuated inversion recovery (FLAIR) sequence will demonstrate 

hypointensity. In particular, gadolinium-enhanced MRI are preferred as it shows homogeneous 

enhancement. The signal characteristics are due to the fibrosis and necrosis of the dura mater [9]. 

 

Although neuroimaging is essential, it may not suggest the underlying etiology of the pachymeningitis. 

Thus, meningeal biopsy is necessary for confirmation of diagnosis in order to start the appropriate treatment 

[10]. As for TB pachymeningitis, CSF may show an elevation of protein concentration, with lymphocytosis 

or may not show any abnormality at all [4]. On the other hand, biopsy of the thickened dura that shows 
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necrotizing granulomatous inflammation with caseation and Langerhans giant cells confirms the diagnosis 

of TB pachymeningitis [4]. However, biopsy usually reveals non-specific dural inflammatory changes, 

including plasma cells, giant cells, neutrophils, eosinophils, and lymphocytes.  

 

In this particular case, the CSF finding for Mycobacterium tuberculosis was negative and the transmastoid 

biopsy of the dura mater came back as chronic inflammation. The diagnosis of TB pachymeningitis was 

only confirmed when Mycobacterium tuberculosis was detected in GeneXpert MTB/RIF assay with no 

resistance to rifampicin. Furthermore, diagnosis of tuberculosis needs to be considered as patient is from the 

North Borneo state of Sabah in Malaysia that has a high TB incidence rate of 128 per 100 000 population 

[11]. 

 

The duration of anti-tuberculosis regime for TB pachymeningitis is uncertain. According to World Health 

Organisation, TB meningitis is to be treated with one year duration of anti-tuberculosis regime consisting of 

2 months of intensive phase and another 10 months of maintenance phase [12]. It has been shown that in 

tuberculomas, even after 18 months of anti-tuberculosis therapy, more than two third have partial 

histological resolution [13]. This suggests that more prolonged duration of therapy guided by resolution on 

imaging is needed. A prolonged duration of anti-tuberculosis medication decided on an individual basis 

would be necessary in TB pachymeningitis as the antibiotic penetration to the dura could be theoretically 

low due to dural thickening [4]. 

 

4. CONCLUSION 

Hypertrophic pachymeningitis is one of the rarest forms of extrapulmonary TB that should be strongly 

suspected in patients presenting with otological symptoms associated with chronic headaches and focal 

neurological deficits, especially if they are from tuberculosis-endemic regions. It is a life-threatening 

condition that should be diagnosed and treated promptly.  
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