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			Abstract

			Tuberculosis infection of the central nervous system is diagnosed in a variety of forms which include tuberculous meningitis, tuberculomas and tubercular abscesses, tuberculous vasculitis, tuberculous encephalitis, tuberculous subdural empyema and spinal tuberculosis. In addition, each of these diagnoses may present with secondary complications which include hydrocephalus, cranial nerve palsies and stroke. Considering tubercular meningitis specifically it is noted to be the most common diagnosis of central nervous system tuberculosis occurring most frequently in young children and individuals with untreated HIV infection. The classical form of tuberculous meningitis is as a basal meningitis comprising thick exudates which as the disease progresses complicates by causing hydrocephalus and infarcts secondary to an obliterative arteritis of the small perforator vessels. A much rarer form of tuberculous meningitis is as a pachymeningitis affecting the meninges of the cranial vault. In certain cases, the inflammatory response may become exuberant leading to a hypertrophic form of pachymeningitis where considerable nodular or linear thickening of the dura mater occurs. This hypertrophic reaction may be localized or extensive and the extent of the disease as well as its location dictates the presenting symptoms. Histologically granulomatous change with caseous necrosis and Langerhans giant cells are seen in the tuberculous form of the disease. We present a mini review of hypertrophic pachymeningitis with emphasis on the tuberculous form of the disease. 
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			Tuberculous meningitis can affect individuals of all age groups but occurs more commonly in young children and in individuals with untreated HIV infection [1]. While only representing 1% of all cases of tuberculosis the associated morbidity is alarmingly disproportionate in that over half of individuals whom present either die or are severely disabled despite treatment [2]. 

Several studies have identified certain strains of Mycobacterium tuberculosis that have an increased affinity to cause tuberculous meningitis such as the Indo-Oceanic and East Asian Beijing lineages which pose an increased risk as compared to the lower risk afforded by for example the Euro-American lineage [3]. The specific bacterial gene enabling the bacteria to cross the blood-brain barrier has been identified as the Rv0931c which codes for a specific serine/threonine protein kinase allowing endothelial invasion [4]. Besides the pathogen itself several host factors play an important role in the development and nature (Figure 1) in which tubercular meningitis presents. In healthy adult’s anorexia and malaise followed by a progressive headache and vomiting are the commonest presenting symptoms which in the early stages makes tuberculous meningitis difficult to differentiate from common illnesses such as influenza [5]. 

			Neck stiffness is often not present during the early stages [6]. While classical described as a basal meningitis comprising thick exudates in certain cases tubercular meningitis may present as 
a pachymeningitis affecting the dura mater and leptomeninges of the cranial vault and tentorium [7]. In rare cases an exuberant inflammatory response may follow resulting in a hypertrophic form of the disease in which an inflammatory granulomatous mass is visualized, most commonly occurring in the skull base and posterior fossa in the cranial form of the disease [8]. As a disease hypertrophic pachymeningitis has several associations other than tuberculous which includes many of the well-known granulomatous diseases (Figure 2). These include syphilis, sarcoidosis, fungal and parasitic infections, Wegener’s granulomatosis, rheumatoid arthritis, mucopolysaccharidosis and multifocal fibrosclerosis [9]. There is also an idiopathic form of the disease which is histologically characterized by non-specific granulomatous change, proliferation of collagen fibers and an inflammatory cell infiltrate [10]. In questionable cases meningeal biopsy is hence essential to establish a diagnosis [11]. In this mini review we restrict our discussion to tuberculous hypertrophic pachymeningitis. 
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			Results 
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			Patients with tuberculous hypertrophic pachymeningitis commonly present with generalized symptoms of raised intracranial pressure namely progressive headache, vomiting and blurring of vision. Other signs and symptoms are inconsistent and depend on the location of the disease but include cranial nerve palsies or a focal neurological deficit. Other complications include obstructive hydrocephalus and venous sinus thrombosis [12]. Neuroimaging reveals a dual based mass lesion which on MRI T1W imaging is isointense to hypo intense. MRI T2W (Figure 3).imaging shows the lesion to be similarly hypo intense. Post gadolinium administration the lesion shows a vivid homogenous enhancement pattern [12]. These signal characteristics are attributed to the fibrosis and necrosis of the dura mater and the proportion of each allows for some variation from these classical imaging characteristics [12,13]. 

			Unfortunately, tuberculous hypertrophic pachymeningitis is progressive without treatment and once diagnosed by biopsy the aim of therapy is to arrest the inflammatory process with or without surgical debulking of the mass lesion itself. In terms of medical therapy systemic corticosteroids, cyclophosphamide and azathioprine in combination with anti-tuberculous treatment are established treatment options however come with significant side effects especially in patients co-infected with HIV [14-16]. The clinical outcome on purely medical therapy is non-consistent and ranges from a complete resolution of the mass lesion to progression of the disease requiring surgical debulking. In terms of response to therapy several studies note clinical improvement to correlate poorly with follow-up imaging studies and emphasize the former rather than the latter as the yardstick by which response to treatment should be evaluated [12,15,17].

			Discussion
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			Tuberculous hypertrophic pachymeningitis is a rare inflammatory form of tuberculous meningitis that affects the dura mater and leptomeninges (Figure 4). It is this Dural involvement that accounts for the progressive headache which is the commonest presenting symptom in these patients [15]. The imaging characteristics described above are non-specific and the differential diagnosis includes meningioma a plaque, solitary fibroma, neurosarcoidosis, Dural carcinomatosis and lymphoma [18]. For this reason, biopsy is crucial to establish the diagnosis [19]. Fortunately, the histological characteristics of tuberculous hypertrophic pachymeningitis are relatively specific namely caseous necrosis and Langerhans giant cell infiltrates which differentiates it from the other causes of hypertrophic pachymeningitis [20]. Once confirmed to be tuberculous hypertrophic pachymeningitis patients are routinely started on systemic cortico-steroids and anti-tuberculous treatment. 

			The benefits of administering corticosteroids together with anti-tuberculous medication in the treatment of tuberculous meningitis have been clearly confirmed in seven randomized control trials where their use reduced death and disability by up to 30% [21]. In the context of tuberculous hypertrophic pachymeningitis the reduction in mass effect with the administration of corticosteroids is less predictable with some patients demonstrate a complete response while in others little change occurs requiring the use of second line agents or even surgical debulking [12,15,17]. What is noted is that the earlier the diagnosis is made and treatment instituted the greater the chance of clinical improvement [22]. Surgical debulking of the hypertrophic mass lesion has a role in treatment resistant cases and in patients deteriorating from mass effect and rapid clinical improvement is usually seen. Surgery alone is however rarely curative unless total excision is achieved [23]. 

			Conclusion

			Tuberculous hypertrophic pachymeningitis is a rare disorder with clinical outcome depending on expedient diagnosis as well as the extent and site of the disease. Patient factors such as co-infection with HIV are also important determinants of eventual outcome. Clinical response rather than radiological resolution is the cornerstone by which the effectiveness of treatment should be assessed. 
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Figure 3: TIW coronal postcontrast The tuberculous
hypertrophic pachymeningitis is now clearly visible which has
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Figure 2: T1W sagittal non-contrast: shows a subgaleal
collection and the large tuberculoma as mentioned. The dural
thickening is hardly visible.
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