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10.4103/0028-3886.246224 It is about five decades since Dastur et al., published his groundbreaking work on pathology of tuberculous meningitis (TBM). Although most of their findings find relevance in today's time, there is an important difference; These findings can now be replicated in the course of life using modern technology. In this
article, we review Professor Dasturs and colleagues' groundbreaking words, analyze their findings, interpret how they revolutionized our understanding of TBM and highlight their relevance in today's day. We also discuss challenges in the management of TBM, which we continue to face today and the various options required to overcome
these challenges. Keywords: Antituberculous treatment, challenges, complications, tuberculosis, tuberculous meningitis Key Message: Recent image modalities enable radiologists and treating physicians to diagnose tuberculous meningitis (TBM) with a reasonable degree of safety at an early stage, thereby enabling the initiation of an
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follow abscesses and swellings in the envelopes of the brain, as well as plaques and tubercles of these membranes)Willis, 1672. [1] First described by Willis in the 17th century, tuberculous meningitis (TBM) is the most severe form of tuberculosis (TB). TB in all forms remains a challenging clinical problem and a public health problem of
significant importance and size, worldwide. It continues to be a worldwide burden, with most new active cases occurring in underdeveloped countries. [2] According to World Health Organization (WHO) statistics, five countries, viz., India, China, Pakistan, Indonesia and South Africa, account for over 70% of the global disease burden. [3]
Mycobacterium tuberculosis (MTB) causes approximately 10.4 million new cases of tuberculosis and 1.5 million deaths annually, with an additional 0.4 million deaths in people infected with human immunodeficiency virus (HIV). Patients who are converging with HIV are more than 20 times more likely to develop tuberculosis compared to
non-infected individuals. [3] Although tb in the central nervous system accounts for 5-10% cases of extrapulmonary TB and only 1% of all cases of tuberculosis, it is responsible for more deaths than any other form of tuberculosis, due to the inherent seriousness of this disease. [4] Nearly five decades ago, Dastur and colleagues in their
groundbreaking paper had highlighted the gross pathological changes in 100 patients with TBM, who succumbed to this disease. The work of Professor Dastur and colleagues continues to be very relevant in modern times. The landmark paper by Dastur et al.,[5] gave us an insight into pathophysiology and pathological changes of CNS
TB, which are replicated in the present day by advanced imaging techniques. With the use of magnetic resonance imaging (MRI), more so that the newer sequences such as magnetization transmission (MT), gradient recalled echo (GRE), susceptibility-weighted (SW), diffusion weighted (DW) and liquid curb inversion recovery (FLAIR)
images, The cause and extent of the disease, its underlying pathophysiology, complications and the favorable or negative response to treatment can now be measured with almost the same precision during life as that reported in post mortem samples of Dastur et al. [5] A careful interpretation of the data from Dastur et al., suggests that
the majority of patients had one or more life-threatening complications in the form of hydrocephalus, infarctions, severe arachnoiditis, including spinal arachnoiditis and tuberculomas, corresponding to stage 3 of the Medical Research Council (MRC) staging [Table 1]. [5],[6] As almost all cases analyzed by Dastur et al., had advanced TBM,
it is reasonable to expect that the findings presented by them may not be clear in some patients, especially those at an early stage of TBM. In these patients, magneticization transmission (MT) MRI imaging detects the earliest signs of meningitis in the form of hyperintense signal changes on T1 weighted MT sequences, conventional echo
sequences for spin can be normal. [7] The usual places of basal meningeal improvement include interpeduncular fossa, pontine, perimesencephalic and suprasellar cisterns, and Sylvian cracks [Figure 1]a. The degree of improving exudates varies from a thin layer to a thick sheet [Figure 1]b, as evidenced by Professor Dastur and
colleagues. In more advanced cases, as described by Dastur et al., these exudates may block the flow of CSF (cerebrospinal fluid) producing hydrocephalus, which can communicate (dilatation of all ventricles) [Figure 1] c mainly due to basal exudates, or non-communicative either due to narrowing of the cerebral aqueduct or obstruction
to the CSF current at the level of the foramen of Lushka and Magendie, through various mechanisms. All these pathological findings can now be revealed during life with available image modalities. While contrast enhanced computed tomography (CECT) scanning is the imaging modality of the choice to establish the diagnosis of TBM in
an emergency setting, MRI provides a much more objective information about the degree of exudate, degree of hydrocephalus, associated periventricular ooze as well as other complications such as the development of infarctions and borderzone encephalitis (BZE). The latter was a phenomenon described by Dastur et al., which occurs in
the form of localized necrosis of the underlying cerebral parenchyma in relation to infiltrative exudates [Figure 2]a, [Figure 2]b and [Figure 2]c, [Figure 3]a and [Figure 3]b.Table 1: British Medical Research Council (MRC) criteria for assessing disease severityClick here to see Figure 1 : Pathological and radiological correlation in a patient
who succumbed to tuberculous meningitis. (a) Post-mortem brain that shows opaque opinions with thick exudates at the base of the brain. (b and c) Contrast enhanced computed tomographic scanning showing thick reinforcing exudates at the base of the brain in basal cisterns (white arrows) in the same patient while he was alive. Also
note the dilatation of ventricles suggesting hydrocephalusClick here to see Figure 2: Border zone encephalitis (BZE) affecting the brain stem of a patient with tuberculous meningitis. (a and b) Note hyperintense signal changes (white arrows) on T2W MRI (T2 weighted magnetic resonance) images involving pons and left temporal lobe; (c)
Axial section on the level of pons in the post-mortem brain of the same patient that shows diffuse necrosis of almost whole pons that are suggestive of BZE (white arrow)Click here to displayFigure 3: Border-zone encephalitis (BZE) affects the left peri-Sylvian region of TBM. (a) Intensive hyperintense signal changes (white arrows) seen on
T2W MRI (T2 weighted magnetic resonance) image involving left temporo-parietal region (white arrows). Also note the dilatation of temporal horn on the right side and an infarction in the left thalamus; (b) Gadolinium improved MRI image of the brain showing thick reinforcing exasates on the left crack and basal cisterns (white arrows)Click
here to seeDastur et al., noted gross compression and narrowing of major arteries (especially the middle cerebral arteries) due to meningovasculitis at the base of the brain with resulting ischemia (mainly in basal ganglionic and thalamus regions) in almost 50% of children and 33% of adults. With the use of new MRI sequences, these
changes can be seen during life as areas with diffusion limitation on DWI [Figure 4]a and [Figure 4]b. Complications such as optochiasmatic arachnoiditis [Figure 5]a, [Figure 5]b and [Figure 5]c, as well as spinal arachnoiditis and tuberculomas [Figure 6]a and [Figure 6]b can be documented with precision of contrast enhanced MR. Figure
4: Infarction in a patient with tuberculous meningitis. (a) Diffusion weighted magnetic resonance imaging showing an infarction in the left putaminal, thalamus and temporal regions (white arrows). (b) Gadolinium enhanced magnetic resonance imaging showing thick reinforcing exudates in the left Sylvian crack that envelop the middle brain
artery (white arrows) in the same patientClick here to see Figure 5: Optochiasmatic arachnoiditis in a patient with tuberculous meningitis. (a and b) Gadolinium enhanced magnetic resonance imaging of the brain showing plate and ring-enhancing lesions (white arrows) involving sellar and suprasellar, as well as the left medial temporal
areas. (c) Autopsy section (coronary) of the same patient showing organized thick exudates with fibrosis affecting the pituitary and left temporal regions (white arrows)Click here to showFigure 6: Tuberculomas in a patient with tuberculous meningitis. (a) T2 weighted axial magnetic resonance imaging of the brain showing multiple
hyperintense lesions; notice the central hypointensity (T2 abbreviation) in most lesions suggesting tuberculomas. (b) Gadolinium enhanced magnetic resonance imaging of the brain showing multiple ring-promoting lesions (white arrows)Click here to seeTo summarize, newer image modalities have given radiologists and treating physicians
the opportunity to diagnose TBM with a reasonable degree of safety at an early stage, thereby providing an early treatment of TBM. All these image findings are consistent with the findings clearly described in the gross pathology of Professor Dastur and his colleagues. This clinician-pathology-radiological correlation has given an edge to
clinicians to establish an early diagnosis of TBM and in the treatment of the condition. Despite the availability of descriptive literature on the pathological findings of TBM for more than 5 decades, mainly due to the groundbreaking work of Professor Dasturs and colleagues, the morbidity and mortality of TBM continues to be unacceptably
high. Reported mortality rates, according to the MRC phase at the presentation stage, are 4% in grades 1, 11% in grades 2 and 50% in grade 3 of a study from northern India[4] and 20% for grade 1, 30% for grade 2 and 50% for stage 3 of a study from Currently, the major challenges for successful management of TBM are an early
diagnosis of TBMA effective treatment of TBMHandling complications.A. Early diagnosis of TBM:This continues to be the biggest challenge in TBM due to the following reasons:A1: and varied clinical symptomatologyA2: Poorly sensitive diagnostic laboratory parameters. A1. and varied clinical symptomatologyThe clinical symptomatology
of TBM is often not specific. A prodromal period of nonspecific constitutional symptoms (irritability, anorexia, weight loss or sleep disorders in children; and fatigue, loss of appetite, weight loss and night sweats in adults) can last from a few days to several weeks in a majority of patients. This is especially true in the underdeveloped world
where rampant abuse of quinolons and other antibiotics often suppresses the first symptomatology of TB. The typical duration of symptoms in TBM is usually of a few weeks and months, although some of the diagnostic criteria require a minimum duration of 5 days only. [9] The typical symptoms include headache, fever, vomiting,
meningism, neurological deficits and altered mental status. Photophobia is less common than headache and neck stiffness. In children, vomiting and convulsions are more common than in adults. The classic triad of meningitis, that is, fever (adults: 60-75%, children: 67%), headache (adults: 50-80%, children: 25%) and vomiting (adults:
40-80%, children: 98%) may not be present in all patients. Neck stiffness is usually absent during the early disease. [4],[10] To overcome the challenges arising from the varied symptomatology, a high index of suspicion and performance of appropriate examinations (cerebrospinal fluid [CSF] analysis and neuro imaging) is required to
squeeze the diagnosis especially in the early stages of TBM. Various diagnostic algorithms have been proposed by Ahuja et al.,[11] and Marais et al.,[9] (including the modified algorithm of Ahuja et al.,[12]) for a unified case definition of TBM specifically for research purposes, where particular TBM has been defined in only cases where
Mycobacterium has been isolated from csf by some of the available microbiological techniques. A2. Poorly sensitive diagnostic laboratory parameters 9TBM is a paucibacillary disease; thus CSF microscopy using Ziehl Neelsen stain [which can confirm the diagnosis quickly through demonstration of acid-fast bacilli (AFB)] has a very low
sensitivity (0-20%).[ 13] The results of the culture of MTB are notoriously slow to achieve, with conventional solid media (Lowenstein-Jensen media) giving results only after 10-35 days. [14] To overcome this challenge, many new diagnostic techniques have become available in recent years. These have shortened the lag period to
establish the diagnosis of TBM and have improved sensitivity while retaining a good specificity. Currently, several floating cultural systems, including the BACTEC MGIT 960 system (Becton Systems, Sparks, Md) and MB/BacT system (BioMérieux, Durham, N.C) are available, providing positive results in a shorter period of time with the
added benefit of providing drug susceptibility testing (DST) of MTB at the same time. [15] Commercial NAATs (nucleic acid amplification tests) have shown potential as rapid rule-in diagnostic tests for TBM, With high specificity (98%), but a low sensitivity (56%).[ 16],[17] A recent review has shown the promise that multiplex polymerase
chain reaction techniques (PCR) offer, which have better sensitivity compared to the commercial NAATs (sensitivity 71-94%, specificity 88-100%). Recent NAATs show promising results by increasing the sensitivity and specificity of detection of MTB, as well as to assess resistance in a short period of time. However, these tests require
specialized laboratory settings with strict quality control. [18],[19]Xpert MTB/RIF (Cepheid, Sunnydale, CA, USA; an automated diagnostic test that can identify Mycobacterium tuberculosis [MTB] DNA and resistance to rifampicin [RIF]) is the last approved diagnostic test for TUBOSE by who (World Health Organization) in 2010. The main
advantages of this test are that the technique can be easily learned, the machine can be used in decentralized settings, the processing time is only 2 hours, and the closed disposable cartridge system reduces the risk of contamination. [20] The sensitivity of Xpert MTB/RIF in a large Vietnamese study was 59.3% [(n = 108/182 (95%
confidence interval (CI) 51.8; 66.5)], which is (significantly but only slightly) lower than for mycobacteria growth indicator tubes (MGIT) culture [66.5% (n = 121/182), (95% CI 59.1; 73.3)]. However, the specificity was comparable to that reported for other commercial NATs [99.5% (95% CI 97.2; 100)]. An important advantage of Xpert
MTB/RIF is that it can detect rifampicin (RIF) resistance within two hours. In the study above, four patients with RIF resistance (n = 4/109, 3.7%) was identified by Xpert, of which 3 were confirmed to have suffered from multi-drug resistance (MDR) TBM. [21] These figures are too small to draw robust conclusions on the positive or negative
predictive value of rifampicin resistance testing of Xpert MTB/RIF. However, since rifampicin resistance is associated with a very high mortality rate in TBM, it is recommended that a positive result for rifampicin resistance, in the context of a clinical picture suitable for resistant TB, should prompt clinicians to consider immediate second-line
treatment. Xpert MTB/RIF has the ability to improve the creation of an early diagnosis of TBM, and in particular to open the field for clinical trials that research treatment optimization for patients with MDR-TBM. It is relevant to note that Dastur et al., reported evidence of TB elsewhere in the body (especially in the lungs and lymph nodes) in
almost all of the autopsy bodies. With an important trace from this discovery, we analyzed 70 tbm patients [(either determined (n = 26) or probable (n = 44)] with whole-body FDG PET (flouro-deoxy glucose positron emission tomography) and found signs of TB elsewhere in the body in 66 (94.3%) of patients. FGD-PET showed signs of
lung involvement in 62 (88.6%) and lymph nodes involvement in 61 (87.1%) patients [Figure 7]. Therefore, if there are doubts about the diagnosis, additional body image in the form of chest X ray, a calculated tomographic (CT) image of the chest and abdomen, and if necessary, a whole body FDG PET, can help make a decision on the
start of ATT. Taken together, it is reasonable to conclude that newer techniques such as Xpert MTB/RIF, NAATs, multiplex PCR for MTB as well as whole body FDG-PET have the potential to help establish an early diagnosis of TBM and thus, in helping to change the management of TBM completely. Figure 7: Whole body Flouro-
deoxyglucose positron emission tomography (FDG-PET) in a patient of tuberculous meningitis. (a) The maximum intensity projection (MIP) image shows increased trace recording in supraclavicular, mediastinal and upper abdominal regions (black arrows). (b) FDG eager ring strength lesion (Standarized recording value [SUV] max ~1.5 ×
1.1 cm) involves left cerebral peduncle. (c) FDG avid (SUVmax 12) mediastinal lymph nodes (white arrows). (d) FDG avid gastro-hepatic lymph nodes (black arrows)Click here to displayB. Effective treatment of TBM Drug regimens recommended for the treatment of TBM is derived from short-term lung TB treatments. However, the current
algorithms for the treatment of TBM have ignored an important fact, it will want the brain to be considered a distinctive space, and thus the dosage and duration of the therapeutic regimen for TBM should be established with respect to pharmacokinetic (PK) and pharmacodynamic (PD) evidence. Even today, the optimal drug dosage and
correct duration of treatment for TBM have not been unequivocally established by large clinical trials. The challenges of effective treatment of TBM are still related to:B1. Medicines, doses and duration of antituberculous therapy (ATT)B2. Treatment of multi-drug resistance (MDR) TBM. B1. Medicinal products, doses and duration of
ATTThe first-line anti-TB agents recommended for the treatment of TBM include rifampicin (RIF), isoniazid (H), pyrazinamide (PZA), ethambutol (EMP) and/or streptomycin (S). Among the first-line medicines used in TBM, RIF, EMP and streptomycin have poor penetration over the blood-CSF barrier. [22] Currently, who recommends a 2-
month treatment with 4 first-line medications in the intensive phase, followed by a continuation phase of at least rifampicin and isoniazid for 4-10 months. [2] However, as mentioned earlier, there are no data from randomised controlled trials to form the basis of these recommendations. Some authors have advocated for a longer course of
treatment for up to 2 years or even more, while others have suggested that short-term RIF-based regimens for 6 to 9 months may be sufficient. [23],[24] 24] Treatment of TBM varies from place to place. The current guidelines in the UK suggest treatment with rifampicin, isoniazid, pyrazinamide and a fourth agent (streptomycin, ethambutol
or prothionamide) for the first two months followed by rifampicin and isoniazid for 10 months for uncomplicated cases of TBM (including cerebral tuberculomies without meningitis). ATT should be given for 18 months if PZA is not part of the first treatment regimen. The American Thoracic Society recommends initiating isoniazid treatment
(INH 10mg/kg/day up to 300 mg/day), rifampicin (RIF 10-20mg/kg/day up to 600 mg/day), pyrazinamide (PZA 15 mg/kg/day up to 2 gm/day) and ethambutol (EMB 20mg/kg/day up to 1.2 gm/day). After the first 2 months, INH and RIF continue alone for another 7-10 months, even if the optimal duration of treatment is not defined. [25]
Recently, several studies have shown that high doses of RIF in TBM regimens are associated with higher levels in CSF and improved survival, although these studies have only registered a small number of patients. [26] There is also a lack of data on the use of fluoroquinolones in TBM, which remains an attractive option, as they are
active against MTB, are well tolerated, have extensive safety data, have relatively little resistance to MTB and have a good penetration in CSF; clinical use has, however, shown inconsistent results. [26],[27]Together, it is clear that there are still doubts about the optimal doses, regimen and duration of ATT in TBM, and thus large
randomized trials are the need for the hour to solve these problems. B2. Treating MDR TBMDrug-resistant tuberculosis is a growing problem globally. Resistance to rifampicin is associated with a very high mortality rate in TBM, a finding that emphasizes the importance of including rifampicin in successful treatment regimens. [28] Globally,
approximately 20% of the isolates in TB are resistant to at least one antituberculous drug, and 7% are resistant to the least isoniazid. [29] Isolated resistance to isoniazid with or without resistance to streptomycin is found more often in high-burdening environments. Isoniazidresistens has been associated with increased mortality due to
TBM, especially in those infected with human immunodeficiency virus (HIV). [30] An adverse outcome can be prevented from using pyrazinamide throughout the treatment period. [RRR] MDR-TBM (resistance to at least rifampicin and isoniazid in multi-drug resistance tuberculous meningitis) is very deadly. Most patients die within two
months of starting treatment. [28] Mdr-TBM management is still far from satisfactory mainly for two reasons. Firstly, early detection of drug resistance is limited by the lack of rapid diagnostics. Thus, the timing of an adjusted treatment plan for drug-resistant TBM is based on the available and sensitivity results are often too late to prevent
neurological disability or death. Secondly, due to the lack of good detection techniques, there are no studies evaluating the optimal regimen for resistant TBM. It is relevant to mention that recent diagnostic techniques (Xpert MTB/RIF, multiplex PCR, liquid based culture medium) have shown promise of detection of MDR/DR in the early
stages of TBM. Whole genome sequencing of MTB can help define drug resistance-related genes and can help with rapid diagnosis of MDR TB and better treatment of patients. [31],[32] However, large studies remain to validate their routine use. If found successful, these methods can reveal MTB strains that are resistant to rifampicin at
an early stage and open the field for studies focusing on second-line treatment for resistant TBM.D. Handling complicationsThe optimal management of complications of TBM such as optochiasmatic arachnoiditis, spinal arachnoiditis, vasculic infarctions, tuberculomas (especially paradoxical as well as persistent lesions) and
hydrocephalus, remains to be defined. The paradoxical response (it will want clinico-radiological deterioration after the start of the start) is often reported. This can be observed in all tissues, but most often in the lungs, lymph nodes and brain. [33] In the brain, the paradoxical response often occurs in the form of the appearance of new



tuberculomas or enlargement of existing tuberculomas, when ATT is started (usually within 1-4 months after the start of ATT). It can be accompanied by exacerbation of symptoms or the appearance of signs of a place occupying lesion. This paradoxical response is considered to be more related to increased immune response rather than
a manifestation of drug resistance. When other causes of exacerbation (such as drug resistance or the development of new infarctions) are excluded, these patients should be administered by continuation of ATT and administration of high-dose systemic corticosteroids. Some authors have suggested the implication of a more aggressive
immunomodulation with drugs. The proposed therapies for various complications are: C1. Use of immunomodulatory drugsC2: Treatment of stroke and vasculitisC3: Surgical treatment of complications. C1: Medical therapy including the use of immunomodulatory drugs:The various options used to treat these complications include a longer
duration of treatment, the introduction of second line ATT, the use of high-dose steroids for a longer duration, the use of immunomodulatory drugs such as thalidomide, levamisole, adjuvant interferon gamma therapy and administration of intrathecal hyaluronidase, etc., In our personal experience of &gt;50 patients, the use of thalidomide
(at a dose of 2 mg / kg body weight) for 4-6 months in patients with TBM suffers from various sequels (such as optochmatic arachnoiditis, a paradoxical increase in the size of tuberculomas, an increase in the size and number of lesions, and has resulted in an improvement in the clinical condition of patients and has resulted in radiological
dissolution of the lesions in &gt; 70% of patients, who had already received &gt;2 months of ATT and steroids. Some recently published studies in a small number of patients have also shown dissolution of lesions using thalidomide. [34] It is relevant to mention that robust scientific evidence for the use of some of the above options is
lacking, and thus the need for properly conducted large multicenter studies to provide guidelines for better treatment of these patients cannot be emphasized. C2. Tuberculous vasculitis and strokeThe poor result from TBM mainly reflects the extent of ischemic damage to the brain as a result of inflammation, necrosis and thrombosis of
blood vessels involved in meningovasculitis. The most common clinical manifestation of TBM-related stroke is hemiplegia, which is more common in young children than in adults, and in patients with advanced disease, which had been highlighted by Dastur et al. [5] No adjunct therapy has consistently reduced the incidence of stroke or
altered the course of hemiplegia in TBM. Corticosteroids did not significantly affect the number of new infarctions seen on CT or MRI, or the extent of residual hemiplegia in children or adults. [8] Only aspirin can help reduce the incidence of stroke, but its role must be confirmed in larger studies. [35] C3. Surgical management of
hydrocephalus The mainstay in the management of TBM with hydrocephalus is CSF diversion. Surgical management can be planned according to the Vellore grade at the presentation [Table 2]. Grade I patients can be monitored for medical treatment, but early surgery has shown a better result. Grade II patients definitely show
improvement in early surgery. Some authors have advocated for a short period of external ventricular drainage (EVD) before shunt surgery in Class III patients, but direct shunt surgery is better. An EVD is recommended for grade IV patients followed by the installation of a CSF diversion in the form of a shunt in only those patients who
have shown an improvement after installing an EVD. [36] However, some authors have found a good result in 20% of Grade IV patients who have undergone shunt surgery without the installation of a previous EVD. [37] In the above context, it is important to note that while previous studies[38] showed 100% mortality in Grade IV
hydrocephalus, a recent study[37] found a mortality rate of 60% in stage IV hydrocephalus. Lower mortality in this study was attributed to an early shunt surgery in addition to the institution of ATT, steroids and supportive care. Table 2: Modified Vellore Grading SystemClick here to showNew, more and more interest has been generated in
endoscopic CSF diversion procedures for TBM. The endoscopic third ventriculostomy (ETV) is not a preferred procedure in hydrocephalus, at least theoretically, as it is usually of an communicative type in TBM. however, there are several reports of the use of ETV in hydrocephalus due to TBM. The success rate for ETV is reported to
range from 68% to 77% in patients in various studies. The experience of a surgeon well versed in endoscopic procedures determines the success rate, as TBM exudates and scarring cause difficulty recognizing the anatomical landmarks on the floor of the third ventricle, thereby inhibiting efforts to perform a successful third
ventriculostomy. Patients with a longer duration of symptoms and those who have received at least four weeks of ATT are more likely to benefit from ETV. [39] An early diagnosis and an early start to antituberculous treatment in a suspected case of TBM save lives. A high index of suspicion in patients with a meningitis syndrome of more
than a 5-day duration, especially in endemic regions, is fundamental to the diagnosis of TBM. TBM is a paucibacillary disease; Therefore, the conventional Ziehl Neelsen staining of the CSF sample is usually negative. The use of newer modalities such as MGIT BACTEC and Xpert MTB/RIF has improved sensitivity to more than 50% in a
few series. Nucleic acid amplification techniques such as multiplex PCR have improved sensitivity to 80% in some series, but are not readily available. A negative Xpert MTB/RIF does not exclude TBM. Isolation of Mycobacterium should be tested in each patient by each available method, both to confirm the diagnosis and to determine
drug sensitivity. Evidence of tuberculosis elsewhere in the body is present in most cases of TBM. Therefore, all efforts should be carried out to check for signs of TB of other organs such as lung, lymph nodes, adrenal glands, gastrointestinal tract, genitourinary tract, etc., by a thorough clinical and radiological examination (including a chest
X-ray, WHOLE BODY CT scan and even an entire body PET CT, where facilities are available). In Professor Dastur's series of autopsies, a combination of basal exudates, hydrocephalus, border zone encephalitis and parenchymale tuberculomas was characterized by TBM. Radiological signs of this combination in a patient with fever
encephalopathy are almost diagnostic of TBM, especially in endemic countries. Evidence of other findings on imaging such as opto-chiasmatic arachnoiditis, spinal arachnoiditis and vasculating infarctions also favors the diagnosis of TBM. Treatment should be started early, preferably before neurological deterioration. Isoniazid, rifampicin
and pyrazinamide are the main ingredients of the treatment regimen and should be used whenever possible. An interruption of treatment in the intensive phase of treatment increases the risk of death. Patients can deteriorate despite initial treatment, due to the presence of a paradoxical response. This is the consequence of increased
immunological response, resulting in progressive fibrosis and arachnoiditis, which causes an increase in the size of the tuberculoma or the appearance of new tuberculomas and exudates, with an increase in the severity of the brain This can lead to sudden deterioration in a patient who initially responded well to treatment. This situation
does not guarantee escalation of ATT or the start of other line processing. Anecdotal reports have suggested the use of high-dose steroids (including pulses of intravenous methylprednisolone), thalidomide and even immunodepremtic drugs to reduce inflammatory response related harm. Increased intracranial pressure due to
hydrocephalus is a major challenge. Early CSF diversion in shunt surgery gives a better result in patients with TBM with hydrocephalus. Financial support and sponsorshipNil.Conflicts of interestAutorer declares that they have no conflict of interest. They have no source of funding. [Additional file 1] 1.Ruhrah J. The story of tuberculous
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