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ABSTRACT 

 

A rare occurrence of tuberculosis in various parts of the human body is referred to as tuberculomas. 
The occurrence of brain tuberculosis, particularly for infants is considered rare. As a result of the 

likelihood of concomitant infections and related microorganisms, it is significant to investigate all the 

potential related basis of the infectious diseases. The current study reviews in detail the symptoms, 
diagnosis and surgical procedures of tuberculoma of brain especially among infants. 
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INTRODUCTION 

Tuberculoma of the brain is 

considered as a significant medical entity. 

The most important challenge in the 

managing of brain tuberculoma is its 

analysis and treatment. Development in CT 

scan of brain is widespread and includes 

isolated or multiple ring-enhancing 

abrasions with modest perilesional edema, 

however these are not particular for 

tuberculoma as neurocysticercosis (NCC), 

toxoplasmosis, metastasis and some other 

disorders might as well have related form on 

CT scan brain. Cerebrospinal fluid analysis 

is generally usual and biopsy from the 

abrasion though the treatment of choice is 

principally too challenging and not practical 

in the majority of the times. All these push 

the physicians in a great predicament as 

relation to a confidant diagnosis of brain 

tuberculoma. Mukherjee, et al (2015) 

carried out this study to have a general idea 

in terms of the present diagnostic practice 

for brain tuberculoma with particular 

importance on the role of MRS.  

With development of imaging 

methods and performance, MRI of brain 

with magnetic resonance spectroscopy 

(MRS) has exhibited an increased hope in 

this framework as MRS exposes a particular 

lipid crest in cases of tuberculoma that is not 

actually observed in any other distinctive 

treatments of tuberculoma. Tuberculomas 

can take place all together with or separately 

of TBM. Medical presentation relies on 

place and integrates seizures, central 

neurological debility or signs of increased 

intracranial pressure as a result of 

hydrocephalus or mass effect. CT exhibits 

stroke effect in 13–35% (Thomas, et al 

1977; Dalal, 1979), whereas MRI in 57% 

(Shukla, et al 2008; Kalita, et al 2009). They 

are generally compound, two-pronged and 

take place most generally in multi-layered 

grey matter structures integrating the 

caudate, anterior and genre of the internal 

capsule, specifically the „tubercular zone as 

stated by Davis, et al (2018). 

Tuberculomas are granuloma mass 

abrasions consist of a main zone of 
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caseation enclosed by a collagenous tissue 

tabloid occurring in the brain parenchyma. 

Inadequateness of particular medical and 

imaging characters frequently makes secure 

diagnosis of tuberculoma hard to establish, 

specifically in the deficiency of extracranial 

abrasions and histological information 

(Haddadian, et al 2005; Radmanesh, 2010). 

Satisfyingly, the induction of latest imaging 

facilities for example CT and MRI has 

improved diagnostic certainty and greater 

case detection than before. Most of the 

tuberculomas patients are endured with 

headache, epilepsy, more intracranial stress 

and frailty of extremities. The occurrence of 

concurrent extracranial contribution might 

give a useful indication to the diagnosis of 

tuberculoma, particularly if the later takes 

place at brain locations hard to access 

(Togha, et al 2012). The part of neuro-

imaging by CT or MRI in the diagnosis of 

tuberculoma is well-established by Saleh, et 

al (2014), particularly in high-incidence 

regions. Most tuberculomas progress in the 

brainstem lesions is rare. In general, it is 

accepted that MRI is better than CT in 

depicting the morphological information of 

tuberculoma, and predominantly the minute 

brain stem lesions as pointed out by Saleh, 

et al (2014).  

Tuberculomas of the brain might be 

isolated, many or of the small penetrating 

diversity. Their size might differ from 3 mm 

to 80 mm in thickness. Consistency might 

be solid or normal cyst, and location might 

be deep in the paraventricular areas 

entailing the hypothalamus, cerebrum or the 

brain stem. Contrary to tuberculomas in 

adult people wherein two thirds are 

supratentorial, two-thirds of the 

tuberculomas in kids are infratentorial 

according to Torok, (2015). 

Central nervous system (CNS) 

tuberculosis in children takes place 

generally as tubercular meningitis and much 

more infrequently as space-occupying 

abrasions referred to as tuberculomas. The 

incidence of this condition, although 

formerly documented only in the developing 

region, is now recurrently documented in 

human immunodeficiency virus (HIV) 

positive immigrants in the western world. 

The accurate pathological process of this 

condition is even now incompletely 

empathized, and the support of medication 

and therapy is chemotherapeutic systems. 

Neurosurgical intervention is rarely 

essential, and is limited to cases of 

hydrocephalus following tubercular 

meningitis with space-occupying effects 

Chin, (2014). 

M. tuberculosis is considered as the 

major cause of most tuberculous contagions. 

The bacilli get through to the CNS through 

the path of hematogenous secondary to 

infection in a different place in the body. A 

study (Bryan-Rock, 2008) of immunological 

parameters has exhibited a relationship 

between the growths of tuberculous 

meningitis (TBM) in kids and considerably 

minimal amount of CD4 T-lymphocytes as 

compared with kids who had pulmonary 

disease only. The previous report by Rich 

(1933) put forward a two-stage growth of 

CNS tuberculosis-first advance in the brain 

in the stage of bacteremia and later the 

growth of one or more of these abrasions are 

the source of growth of CNS tuberculosis 

Chatterjee, (2011). 

The incidence of intracranial 

tuberculoma is a rare thing incidence; most 

frequently take place in the type of separate 

small multiple lesions. Tuberculoma is 

produced as continuing growth of Rich foci 

surrounded by the intracerebral tissue. 

Hardly a big sized tuberculoma can be 

noticed with large effects and generally 

managed operatively to give fast relief of 

large effect, histopathological ratification of 

diagnosis, lessening of largest part of 

pathological thus intensifying effectiveness 

of medical treatment. The central nervous 

system tuberculoma usually reported to take 

the form of discrete multiple smaller 

lesions, rarely multiple tuberculomas may 

coalesces together to form giant size mass 

and producing severe mass effect and focal 

neurological deficits. The form of 

tuberculoma on MRI imaging is based on 

rim, and substance, that could be 
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categorized into three divisions, primarily 

being noncaseating lesion; following by are 

caseating form with central solid section and 

caseation with fully liquid content 

Rajsekhar, (2015). 

Brain tuberculomas are most 

frequently observed in patients with TBM or 

patients with various tuberculomas of the 

brain. Isolated tuberculomas appearing as 

largest part of lesions in the brain stem 

without sign of tuberculous concern of any 

other method, or other parts of the CNS, are 

particularly rare. Current growth in MRI, 

have classified groups of development 

wherein the possibility of the analysis of 

parenchymal tuberculoma is exceedingly 

high specifically in areas wherein TB is 

widespread. Experiential diagnosis with 

anti-TB drugs gave rise to inclusive 

restitution of optical motility with resolution 

of abrasions on critical review MRI at 6 

months Enani, (2006).  

Tuberculomas are comparatively 

rare than any other tuberculosis types. They 

might instigate neurological deficiencies as 

a result of local mass effect. In general, 

tuberculomas react to anti-tuberculosis 

medication in 2-3 months (Solbrig, et al 

2000). Characteristic elements of 

tuberculomas in brain computerized 

tomography (CT) and MRI are not 

recognized. Treatment of tuberculoma could 

be made by histopathology, medical signs, 

and reaction of neuroimaging to 

tuberculosis management or occurrence of 

systemic tuberculosis. Tuberculomas are 

commonly identified as more than one 

group and hardly isolated and when they are 

too large they might present a mass effect. 

Ertem, et al (2010) suggested that early 

diagnosis, right medical therapy and 

surgical operation are significant to prevent 

death and to lessen morbidity.  

Tuberculomas in kids have a diverse 

management, the symptoms based on their 

dimension and position in the brain. Though 

they generally appear as intracranial space 

taking up lesion with characteristics of 

increased intracranial stress, seizures and 

locating neurological symptoms, they might 

sometimes accompany prolonged slight 

fever with or without fuzzy behavioral 

disorder or might continue to be silent, or 

worsen swiftly as a result of rapid, huge 

oedema about a minor silent abrasion. If 

diagnosed before time, tuberculomas react 

well to chemotherapy only. Consecutive CT 

scans permit an objective appraisal of the 

consequence of medical diagnosis on 

tuberculoma and as well as the contiguous 

oedema. Researches carried out on 

tubercular meningitis recommend that short 

course treatment might be feasible in CNS 

tuberculosis, but until additional 

information is presented, one-year treatment 

and diagnosis has been put forward Sharma, 

et al (2017).  

In the published studies, the majority 

of the tuberculomas were handled surgically 

in children and also adults (Sumer, et al 

2015; Raheja, et al 2015; Kumar and Prasad 

2015; Tens-Suck, et al 2010). Raheja et al. 

documented surgically handled, an infant 

with intracerebral tuberculoma. Giese et al 

(2003) documented a case handled with 

surgical removed to be found in the anterior 

region. In addition, Kumar and Prasad 

(2015) dealt with a 4-year child with 8 cm × 

10 cm tuberculoma, positioned in the right 

temporo-parieto-occipital abrasion exhibited 

paradoxical reaction following induction of 

induction and managed surgically. 

Tuberculomas must be kept as disparities 

and chosen cases might be given an 

experiment of antituberculous treatment 

with keen observation and some might react 

extremely well. though, as a concern 

surgical management alternative must as 

well be regarded and made accessible on a 

growing basis in the occurrence of 

unsuccessfulness of medical treatment or 

growth of multidrug resistance, observance 

of medicine is poor, gradually growing size 

of tuberculoma as paradoxical reaction to 

medical treatment or emerging 

hydrocephalus, or growing mass effect as a 

result of progressive perilesional edema of 

neurological deficiency in method of focal 

discrepancy or gradually increasing 

intracranial stress Satyaathee, (2017).  
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In the majority of infants with TBM, 

there would be a prodromal stage of 

malaise, which is lasting for 2-8 weeks 

before the advancement of symptoms of 

meningeal inflammation. The problems 

become poorer and constant and neck 

severity would be appeared. Affected 

infants will become progressively more 

irritable and advance swelling fontanelles 

and intensifying head circumferences. 

Children are suffering from nausea and 

vomiting. Currently the majority of people 

recognize the usage of dexamethasone as an 

addition in CNS tuberculosis. Besides, it has 

been put forward that dexamethasone 

lessens the harmful outcomes of the immune 

reaction and as well lessens the occurrence 

of brain infarction. There is even now 

debate in terms of duration of treatment, 

with one school recommending 6-9 months 

treatment and another school supporting 18 

months treatment. The medical signs of 

tuberculomas rely on their location-and this 

essentially might be supratentorial, in the 

brainstem, in another place in the posterior 

fossa Agarwal, et al (2005). 

Tuberculous encephalopathy, a 

condition completely appears in infants and 

children, has been explained by Udani and 

Dastur (1970) in Indian kids with 

pulmonary tuberculosis. The disorder is 

hardly observed in infants. The 

characteristic elements of this entity are the 

growth of a dispersed cerebral complaint in 

the method of seizures and state of 

unconsciousness without symptoms of 

meningeal infuriation or central 

neurological deficiency. Pathologically, 

there is dispersing oedema of cerebral white 

matter along with deficit of neurons in the 

grey matter. Neuroimaging exhibits critical 

unilateral or bilateral cerebral edema. These 

patients as well exhibit dispersed 

modification of MT ratio in white matter 

that restored back to regular following 

medical recovery. Infarction stemming from 

vascultits is more general in infants and is 

most normally observed at basal ganglia, 

pons, and cerebellum. The central cerebral 

blood vessel territories are usually 

distressed and the infarcts are commonly 

bilateral. MR imaging exhibits areas of 

hyper-intensities on T2- subjective images 

Ahluwalia, et al (2013). 

Tuberculoma is the most widespread 

parenchymal abrasion in CNS TB. This 

abrasion might be isolated or multiple and 

might be observed in anyplace within the 

brain parenchyma, though it most generally 

takes place within the anterior and parietal 

lobes. These granulomas generally include 

the cortico-medullary intersection and 

periventricular portion as projected from 

haematogenous diffusion. The radiologic 

elements are as well distracted and 

distinctive diagnosis consists of malignant 

lesions, toxoplasmosis and cysticercosis. It 

is generally agreed to that anti-TB drugs are 

necessary for the effective diagnosis of 

intracranial tuberculomas however there is 

no accord in terms of the duration of 

treatment. The radiologic characteristics are 

as well vague and differential diagnosis 

integrates malignant lesions, pyogenic 

pustule, toxoplasmosis and 

neurocysticercosis. Surgical interference 

might be essential in settings with critical 

complications or once the diagnosis is not 

assured Monteiro, et al (2013).  

Most tuberculous diseases of the 

CNS are generally induced by 

Mycobacterium tuberculosis. Rarely, other 

mycobacteria might be the cause for such 

infection. It is assumed that the bacilli 

stretch to the CNS by the route of 

haematogenous and it has been 

recommended that with a considerable 

immunization or in the lack of a sufficient 

cell-mediated resistance, the cerebral 

tuberculous foci might turn into tuberculous 

brain abscess. Hemiplegia might take place 

at the beginning of the disorder or at a last 

stage. Quadriplegia resultant to bilateral 

infarction or critical cerebral oedema is less 

ordinary and takes place only at a highly 

developed stage in some patients. Seizures, 

either central or generalized, might take 

place in critical illness or months following 

medication and therapy. As the infection 

develops, increasing sign of cerebral 
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dysfunction begin. Apathy and bad temper 

are likely to advance to increasing 

exhaustion, disorder, state of 

unconsciousness and coma. The life-

threatening disorder is exemplified by deep 

coma, decorticates severity, and seizure. 

Computed tomography (CT) and magnetic 

resonance imaging (MRI) are considered as 

the major identification tool of this 

tuberculoma Thwaites, et al (2009). 

The AIDS epidemic, development of 

multi-drug resilient stresses and migration 

of people from prevalent areas are some of 

the factors considerably play an important 

role in the growth of tuberculomas. The 

most widespread type that tuberculosis takes 

in the CNS is TBM. This is catogorized by 

accretion in the meninges of gelatinous 

releases generally influencing the cranial 

nerve system. This release is consisting of 

mononuclear cells and Langhans‟ mass 

cells. Many exudates of TBM might result 

in obstacle in flow of CSF at the basal level. 

There are four most important systems of 

CNS TB, which include tuberculous 

meningitis (TBM), tuberculomas in brain 

and spinal cord (TBT), tubercular brain 

abscess (TBA) and ultimately tuberculous 

encephalopathy (TBE). A tuberculoma is a 

rare appearance of CNS tuberculosis. It 

might take place individually but is more 

frequently manifold Jonathan, et al (2005).  

In various developing countries 

tuberculous meningitis is widespread, 

particularly in children below 5 years. In 

general, infants present with unclear signs, 

which consist of bad temper, impatience, 

deprived feeding, and physical symptoms of 

hydrocephalus. TBM make a large number 

of TB in developing nations and 

comparatively that TBM occurrence is 

increasing gradually than other extra-

pulmonary TB also in developed nations. 

Rarely tuberculomas might include super-

infection by various microbes. The signs as 

a result of TBA might not be much 

distinctive than those from TBT excluding 

its fast advancement. Predictors of poor 

Diagnosis in CNS TB consist of poor 

psychological status, central neurological 

dearth, seizure, paroxysm and mechanical 

ventilation Raza, et al (2004). 

LITERATURE REVIEW 

This section presents the overview of 

diagnosis, signs and symptoms and surgical 

treatment of infants with brain tuberculoma 

based on existing studies present in this 

context.  

2.1 Diagnosis of brain tuberculoma 

Idris, et al (2007) studied about brain 

tuberculoma and stated that it is 

granulomatous lesions include a focal zone 

of caseation within a collagenous tissue 

tabloid, which eventually materializing in 

the brain parenchyma. Poor medical, 

diagnosis and imaging characteristics 

regularly makes positive management of 

tuberculoma hard to determine, remarkably 

in the lack of extracranial lesions. The 

findings emphasized certain commonest 

presenting symptoms, which include were 

headache, generalized convulsions and 

hemiparesis. Computerized axial 

tomography/MRI exhibited single or 

manifold lesions that exhibited strong 

contrast development and perilesional 

edema. The lesions utterly discharged on 

anti-tuberculosis management process in the 

mainstream of patients (13/15). The study 

recommends early experiential examination 

of anti-tuberculosis medications for 

intracranial tuberculoma even following a 

presumptive prognosis, predominantly in 

regions where in the infection is prevalent.  

As stated by Shah, (2015) there has 

been a considerable multiplication in the 

occurrence of tuberculoma globally over the 

past twenty years. Tuberculomas are a rare 

and critical form of tuberculosis as a result 

of the haematogenous proliferation of M. 

bacterium tuberculosis. The current research 

expresses the medical presentation, 

radiological results and consequence of 

management with anti-tubercular 

medications. Infant and children, as a result 

of their less potential resistant systems are 

more susceptible to contracting CNS 

tuberculosis. Its prognosis depends on 

laboratory reports of the Cerebrospinal fluid 

(CSF) or image of a lesion on CT or MRI. 
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Neurosurgeons have been dynamically 

entailed in the management of CNS 

tuberculosis as a result of its inclination to 

instigate obtrusive hydrocephalus and 

compressive myelopathy. Surgical 

procedure has a role both in the 

management and tuberculoma drug though 

certain course of actions have yet to be 

devised. It is generally specified in cases of 

medical corrosion that fail to react to 

therapeutic management. The findings 

emphasized that death might take place on 

account of missed diagnosis and late 

treatment. Impediments of tuberculous 

meningitis comprise the main causes of 

morbidity and worsening of brain 

tuberculoma, particularly in the infancy 

population. 

Ganie, et al (2014) specified that the 

underlying principle of this study is to 

investigate analytical parameters in brain 

tuberculosis. A total of 61 individuals 

affected by brain tuberculomas have been 

included in the current research. Fever, 

headache, nausea, and a clouded sensorium 

are the general symptoms presented in 

tuberculomas patients. Similarly, the most 

exhibiting sign in the present study was 

headache (95.10%), vomiting (86.90%) of 

respondents and fever and clouded 

sensorium in 78.70% and 49.20% 

respectively, and also seizures in 19.70%. 

The most widespread result in CT head was 

meningeal advancement in 43 patients and 

tuberculomas in 14 patients. The most 

widespread positions of tuberculomas were 

frontal lobe and parietal lobe, subsequently 

cerebellum in 2 patients and occipital in 

other two patients. CT scan is considered as 

a constructive diagnostic tool, which is also 

evident in very initial phases of TBM. 

Irregularities encompassed in CT scan 

executed are hydrocephalus, basal 

enhancement, and as well tuberculomas.  

 
Table 2.1: Diagnosis for brain tuberculoma 

S. 

No 

 

Author 

 

Findings 

1 Ravenscroft, et al (2001); 

Schoeman, et al (1995). 

The diagnosis of TBM is largely on the basis of the occurrence of a characteristic cerebrospinal 

fluid (CSF) picture. Steroids should be part of the primary antituberculosis treatment in infants 

with TBM and, most probably, must be recommended for all patients with paradoxically 

increasing granulomas 

2 Kheir, et al (2017). The diagnosis of brain tuberculomas should be considered, and the child should be induced for 

antituberculosis treatment.  

 

3 

 

Jacobs, et al (1992). 

The treatment of isoniazid, pyrazinamide, rifampicin, and steroids generally leads to a decline in 

size and complete solution of the tuberculoma within first three months of period.  

4 Whelan and Stern (1981); 

Abuhamed, et al (2008); Lee, et 

al (2002); Lee, et al (2011).  

The diagnosis for brain tuberculoma is established by CT or MRI with or without consequent 

biopsy. MRI and CT are widely used for diagnosis of brain tuberculoma.  

 

5 

 

Gropper, et al (1995) 

Medical treatment is preferable to surgical operation, which can be kept for diagnosis or for 

treatment of consequences.  

 

2.2 Signs and symptoms of brain 

tuberculoma 

Chatterjee, (2011) stated that in the 

largest part of children with TBM, there is a 

symptom of depression and myalgia, which 

is nearly lasting for 2-8 weeks before the 

growth of signs of meningeal indignation. 

The annoyance becomes pathetic and 

unremitting and neck stringency is present 

in around 25% of the affected people. 

Infants become progressively more irritable 

and advance bulging fontanelles and 

expanding head circumferences. Nausea and 

altered sensorium might be a result in these 

children. Inferior pyrexia or “night sweats” 

are likely to take place among patients. An 

earlier history of tuberculous disease is 

occurred in 50% of children and seizures 

might be the presenting element of people 

with tuberculomas. Lethargy and disorder 

resulting in stupor might take place in the 

lethal stages of untreated infection. 

Leonard, (2014) stated that 

tuberculomas are conglomerate caseous foci 

surrounded by the central part of the brain 

that advance from entrenched tubercles 

obtained at a recent or isolated phase of 

bacillemia. Centrally sited, advanced lesions 

might reach substantial size without creating 

symptoms of meningeal irritation. In terms 
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of identification of disorder, the 

characteristic CT result is a nodular 

improving lesion in addition to a focal 

hypodense region. On the other hand, in an 

initial stage, lesions might be isodense, 

frequently with edema out of quantity to the 

large effect together with slight 

encapsulation. The MRI manifestation is 

based on the tuberculoma stage: central 

cerebritis is exhibit by imprecise edema on 

T2-weighted images and imprecise 

development, while a caseating lesion 

generally exhibits central hypointensity and 

secondary development. The usual patient is 

an infant or adult with headache, 

convulsion, central neurologic deficits, or 

symptoms of increased intracranial 

stress. The findings emphasized that 

diagnosis and management can be made 

with clinical, x-rays or through needle 

biopsy. 

Thwaites, et al (2007) explored the 

signs and treatment of infants affected with 

brain tuberculoma. Though a prospect of 

surgical option must always be taken into 

account before opting to medical treatment 

as a sole medication modality, and even 

throughout medical therapy, patients might 

require critical surgical interference as in 

occurrences with paradoxical reaction to 

antituberculous medication In this regard, 

the author stated that so surgical treatment, 

as well continues to be other alternative in 

such cases of failure of medical analysis, 

growth of multidrug resistance, reduced 

drug observance, gradually increasing 

volume of tuberculoma and hydrocephalus, 

intensifying mass effect as a result of 

advancement of the perilesional edema or 

progressive deterioration of neurological 

deficiency in form of focal deficiency or 

progressively increasing intracranial stress.  
 

Table 2.2: Symptoms of brain tuberculoma 

S.No Author Findings 

1  Vidal, et al (2004); Lesprit, 

et al (1997).  

The symptoms of brain tuberculomas brain are imprecise. However, symptoms such as fatigue, 

headache, sickness and vomiting are generally noted.  

 

2 

Khasawneh and Al-Obaidi 

(2014).  

Severe headache can be observed from patients with brain tuberculoma.  

 

2.3 Surgical treatment of brain 

tuberculoma  

Raheja, et al (2014) stated that 

tuberculoma in infants are uncommon. The 

study reports a 7-month-old infant 

representing tertiary care recommendation 

center with conditions of overall 

developmental deferral for 3 months. 

Radiologic imaging was suggesting mass 

left frontoinsular space–occupying abrasion 

with primary disparity of primeval 

neuroectodermal growth. Taking the 

clinicoradiologic results into account and no 

history signifying HIV or communication 

with tuberculosis, surgical procedure 

decompression was carried out. Final 

histopathology exhibited many epithelioid 

granulomas signifying tubercular etiology. 

Analysis of tuberculous etiology in infants 

might be challenging and complicated task 

for practitioners, physicians, radiologists 

and pathologists. The study put forward that 

an increased index of thought is essential to 

analyze such lesions, primarily in endemic 

areas. 

Sharma, (2012) stated that 

tuberculomas are generally located placed in 

the cerebral hemisphere as a result of the 

increased blood supply to these parts. The 

brain stem is an unusual position for 

tuberculomas. So far, only three cases have 

been documented in the existing literature 

wherein brainstem tuberculoma appeared 

with isolated optical movement aberration. 

The respondents in the study presented with 

an uncommon medical appearance of 

brainstem tuberculoma in the structure of an 

isolated ocular aberration with 

pupilloconstrictor paresis. This isolated 

muscle paresis is observed generally in 

hemorrhage of brainstem. The respondents 

of this study have signs associating with the 

position of the tuberculoma. The 

management of tuberculoma is generally 

medical. Though, in the majority of the 

cases, the medical setting and radiological 
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results are adequate to start off medical 

treatment. The majority of the patients react 

properly with medical treatment and 

findings exhibited that surgical intervention 

is not essential. Role of steroids in 

tuberculoma is literally contentious; though, 

it is denoted in cases of related widespread 

perilesional edema.  

Kheir, et al (2017) presented an 

overview of brain tuberculomas. In general, 

brain tuberculomas are asymptomatic, yet 

their signs rely fundamentally on their 

anatomical position with convulsions being 

the stereotyped presenting sign. Medical 

representations are not as a result of tubercle 

bacilli or their structures yet to force 

consequences of space-occupying lesions. 

The diagnosis and treatment is determined 

by CT or MRI with or without following 

biopsy. Therapeutic management is 

preferable to surgical procedure, which is 

essentially kept for diagnosis or for 

management of complications. Surgical 

abscission is specified for lesions that result 

in high intracranial stress and critical 

neurological losses. Respondent‟s case of 

the current study highlights the demand to 

take tuberculomas into account in the 

differential analysis of infants and children 

with neurological signs living in regions of 

increased tuberculosis occurrence.  

 

Table 2.3: Surgical treatment for brain tuberculoma 

S. 

No 

Author Findings 

1 Choudhury, 

(2009) 

The author concluded that medical therapy aong with anti-tuberculous drugs can be considered as the treatment for 

brain tuberculomas. 

2 Vidal, et al 

(2004) 

With the usage of steroids to keep the brain oedema under control and its resulting largest effect and intensified 

intracranial stress, and a ventriculo-peritoneal thrust for hydrocephalus, nearly all brain tuberculomas, regardless of 

their size, could be treated by medical therapy. Treatment with isoniazid, rifampin are suggested.  

 

DISCUSSION 

Tuberculosis is even now a primary 

cause of death amongst other transferable 

diseases. On account of the present 

migratory systems, tuberculosis has 

developed as a matter of great concern and 

prognosis of active Tuberculosis before time 

is very important for its management and 

medication. To the extent of author‟s 

knowledge, the present study is one of the 

very few, which deals with tuberculoma of 

brain among infants. In the usual history of 

infancy tuberculoma, major infection within 

first two years of age often develops to 

disorder within twelve months. Young age 

and HIV-1 infection are considered as the 

major risk factors for critical or dispersed 

disorder (Marais, et al 2004; Licht, et al 

2009). Management of such rare case and 

pertinent literature is reviewed briefly. 

Tuberculomas might take place anyplace in 

the CNS, also in the brain they are likely to 

be supratentorial in younger people and 

infratentorial in children. They might take 

place at any stage of life from infancy to 

elderly period and the entire sex ratio is 

almost the same. The most occurrences are 

between the ages of 10 to 30, and an 

inclination to develop in women of 

pregnancy age has been accredited to a 

reactivation of tuberculosis by repetitive 

pregnancies. A study (Togha, et al 2012) 

with prolonged unclear signs and various 

brain tuberculomas emphasized that 

prognosis of such specific management is 

extremely significant. Brain abscesses are 

tuberculomas, which turn into secretion-

filled cavities and specify poor protection 

systems. They are uncommon and might 

demand surgical removal. Tuberculomas 

comprise 33% of intracranial space-

occupying abrasions in patients in emerging 

nations (Chatterjee and Sil 2008). Brain 

tuberculomas is quite uncommon and its 

prognosis might be complicated and 

unmanageable on account of its type of 

presentation, consequently medical findings 

and distinctive experimentations are 

considered necessary. CT was considered 

having a responsiveness of 100% and 

attentiveness of 85.7% therefore it 

suggested a demand for further investigation 

with MRI, which must be the method of 

choice and histological prognosis (Lwakatar 
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and Gabone 2003). The CT results in the 

existing case exhibited multiple ring 

increasing lesions but results derived from 

CT alone are speculative. Brain biopsy is 

considered as the most precise technique of 

prognosis in case of compound brain 

tuberculomas, and the results (Haddadian, et 

al 2005) of the case by surgical procedure 

recommended it as the ultimate diagnosis. 

In most kids with TBM, there is a 

prodromal stage of depression and myalgia 

enduring for 2-8 weeks before the 

advancement of signs of meningeal 

impatience. Infants become gradually more 

petulant and progress bulging fontanelles 

and intensifying head circumferences. 

Nausea, queasiness and tainted sensorium 

can take place in these infants and children 

(Sütlaş, et al 2003). The medical course of 

tuberculomas has no characteristics 

differentiating them from various other 

space occupying abrasions of the brain. . 

Symptoms are likely to be extended in 

gliomas but infection was not less 

noticeable than in tuberculomas, although in 

the later it inclined to take place over a 

longer phase if it took place at all. There is 

no common accord as to how long the 

chemotherapeutic treatment must last to or 

as to the period of time for which affected 

people must be followed postoperatively. In 

all probability, this is partially a replication 

of the reality that this state is only generally 

experienced in those parts of the region 

wherein a prolonged way of management 

and follow-up are slightest possible. The 

medical flow of tuberculomas has no 

characteristics differentiating them from 

other space-occupying brain lesions.  

To the extent that tuberculomas in 

infancy and children are concerned, 

Bhagwati (1986) dealt with 31 kids, of 

whom 5 required surgical interference-in 

four of them since they were considered to 

protect brain tumors and in the fifth one as a 

consequence of considerable mass effect 

regardless of management and medication. 

The signs of surgical procedure currently 

are extremely small since sufficient 

chemotherapy with anti-edema procedures 

and anti-inflammatory could prevent 

advancement of severe mass effects in the 

mainstream of cases (Chatterjee, 2011). The 

largest part of lesions entirely recedes with 

traditional management and treatment. 

Some researchers (Chatterjee, 2011; Yen, et 

al 2003) have encouraged subtotal 

elimination in this state to assist diagnosis 

and lessening of intracranial pressure (ICP), 

rather than effort any fundamental 

elimination. The medical manifestation of 

tuberculomas is largely based on their state, 

position-and this might be supratentorial, in 

the brainstem or in a different place in the 

following fossa. Many tuberculomas have 

even been explained in the brain and as well 

spinal cord (Yen, et al 2003). Occurrences 

of intraventricular tuberculomas appearing 

as ventricular tumors have been 

emphasized, and in these states amputation 

is considered essential (Desai, et al 2002). 

Treatment must be on track as rapidly as 

possible on medical grounds. Deferral in 

preliminary treatment is unsafe and 

frequently ends up in worse diagnosis. 

Deferral in treatment is as well related with 

high neurological sequelae (Thwaites, et al 

2002). When the prognosis and management 

is not assured and there is no reaction to 

treatment within first 2 months, a 

stereotactic biopsy on a so-called 

tuberculoma can be carried out. If the mass 

abrasion is not positioned in high stake deep 

areas of the brain, it possibly will be 

completely taken away surgically. With this 

collective management, a suitable effect can 

be acquired in the mainstream of cases.  

 

CONCLUSION 

The particularity of tuberculoma in 

the infancy age group is hardly noticeable 

and frequently fast development from 

disorder with Mycobacterium tuberculosis 

to initiate disease. In point of fact, the risk 

of development relies on number of factors, 

such as age at exposure, dietary and 

resistant position, hereditary factors, 

asperity of the organism, and consequence 

of initial infectivity. Tuberculomas are 

granulomatous lesions included a focal zone 
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of caseation within a collagenous tissue 

tabloid appearing in the brain or the spinal 

cord. Tuberculomas are considered arising 

when tubercles in the brain parenchyma 

extend without breaking into the 

subarachnoid space. Per se, they frequently 

take place in the deficit of TBM but 

definitely might take place together with 

TBM. They more generally occur as solitary 

abrasions, but many tuberculomas are 

considered. Brain tuberculoma exhibit a 

standard granulomatous response 

comprising epithelioid cells and mass cells 

accompany mostly lymphocytes almost a 

focal area of caseating necrosis. Several 

liquefaction of the focal area of necrosis 

includes clear fluid, as against secretion 

Inadequate specialized medical and imaging 

characters frequently make positive 

prognosis of tuberculoma hard to set up, 

specifically in the deficiency of extracranial 

lesions. Consequently, particularly in 

regions with increased disease occurrence, 

an experiential test of antituberculosis 

treatment comprising strong drugs for 

example rifampicin (RMP) is encouraged. 

Only an increased sign of suggestion or a 

presumptive prognosis on the basis of 

typical medical and neuro-image results are 

enough to demand such treatment. The 

prognosis of tuberculoma was assumed to 

positive when bacteriological indication of 

M. tuberculosis was presented. A potential 

diagnosis was on the basis of conventional 

imaging characteristics of the lesions and an 

evidently positive reaction to drug 

treatment. Followed by comprehensive 

medical examination, the patients are likely 

to examinations and screening. The 

following tests are generally carried out for 

affected people: erythrocyte sedimentation 

rate (ESR), tuberculin test, CT scan or MRI, 

chest X-ray (CXR) with contrast, look for 

M. tuberculosis in sputum or an aspirated 

substance by direct Ziehl-Neelsen (Z-N) 

stain and Löwenstein-Jensen medium 

(LJM), particularly employed for 

mycobacterium genus.  

Some pediatric practitioners put 

forward that all infancy must have a lumbar 

pierce as a result of the weakness of this 

population to spread tuberculomas and 

TBM and also the complicatedness in 

medically assessing infants for TBM. 

Though it could as well be debated that 

other increased-risk, hard-to-assess patients, 

including patients with HIV co-infection, as 

well undertake lumbar puncture while 

making a diagnosis with tuberculosis, by 

and large, CNS signs will direct the 

physician to take in a lumbar puncture as 

one aspect of the workup. MRI positively 

contributes to prognosis on account of its 

intrinsic sensitivity and accuracy in finding 

CNS lesions ahead of CT. Based on existing 

studies, the study came to a conclusion that 

conventional imaging complemented by 

highly developed MRI techniques 

contributes to enhanced detection and 

categorization of tuberculomas and might 

assist in effective management of these 

patients. Considering the positive effect of 

medical diagnosis, particularly amongst 

patients who presented in the early days, the 

study recommends early experiential 

experimentations of anti-tuberculosis 

treatments for tuberculoma, specifically in 

regions wherein the disease is widespread 

even after a presumptive prognosis. 

Appropriate and right time initiated medical 

treatment and management alone has made 

this possibly deadly disease more often 

treatable and lessened the requirement for 

surgical procedure. The role of surgical 

procedure for tuberculomas has been 

concealed mostly by the application of 

regular antituberculosis treatment and is 

reserved fundamentally for management 

failures or once the analysis is in doubt. The 

frequency of brain tuberculosis depends on 

the site involved. Certain pre-defined 

consequences of anti-TB medicines of 

patients must be clinically diagnosed at least 

once in every month. In general, patients do 

not require regular monitoring subsequent to 

completion of treatment if symptoms do not 

happen again.  
 

 

 



Dipak Chaulagain et.al. Symptoms, Diagnosis and Surgical Procedures of Tuberculoma of Brain among 

Infants- A Systematic Review 

  

                   International Journal of Health Sciences & Research (www.ijhsr.org)  355 

Vol.9; Issue: 6; June 2019 

REFERENCES  

 Chin, J.H., et al (2014). Tuberculous 

meningitis Diagnostic and therapeutic 

challenges. Neurology Clinical Practice, 
4(3): 199–205. 

 Davis, A, et al (2018). Treatment of 

Tuberculous Meningitis and Its 

Complications in Adults. Current Treatment 

Options in Neurology, 20(3): 5. 

 Thwaites, G.E., et al (2007). Macmullen-

Price J, Tran TH, et al. Serial MRI to 

determine the effect of dexamethasone on 

the cerebral pathology of tuberculous 
meningitis: an observational study. Lancet 

Neurol, 6(3), 230–236. 

 Thomas, M.D., et al (1977). Tuberculous 

WBNS. meningitis (TBM): a clinical study 
of 232 cases. J Assoc Physicians India, 

volume 25, pp. 633–639. 

 Dalal, P.M., (1979). Observations on the 

involvement of cerebral vessels in 

tuberculous meningitis in adults. In: 
Goldstein M, Murray, Bolis, Liana, Fieschi, 

Gorini, editors. Advances in neurology, vol. 

25. Raven Press, pp. 149–159. 

 Shukla, R, et al (2008). Evaluation of 

cerebral infarction in tuberculous meningitis 

by diffusion weighted imaging. J Infect, 

volume 57, pp. 298–306. 

 Kalita, J, et al (2009). Predictors of stroke 

and its significance in the outcome of 

tuberculous meningitis. J Stroke 

Cerebrovasc Dis, volume 18, pp. 251–258. 

 Chatterjee, S, (2011). Brain tuberculomas, 

tubercular meningitis, and post-tubercular 
hydrocephalus in children. Journal of 

Pediatric Neurosciences, 6(1), 96–100. 

 Haddadian, K, et al (2005). Multiple Brain 

Tuberculomas And Role Of Open Brain 
Biopsy: A Case Report And 

Review. Internet Jf Infect Dis, 4(1).  

 Radmanesh, F, et al (2010). Cerebral 

Infarction as the First Presentation of 
Tuberculosis in an Infant: A Case Report. J 

Microbiol Immunol Infect, 43(3) 249–252.  

 Saleh, M, et al (2014). Brain Tuberculomas: 

A Case Report. Jundishapur J Microbiol, 

7(7), 112-152. 

 Rajsekhar, V, (2015). Surgery for brain 

tuberculosis: a review. Acta Neurochir, 

157(10):1665-1678. 

 Giese A, et al (2003). Intracranial 

tuberculomas mimicking a malignant 
disease in an immunocompetent patient. 

Acta Neurochir (Wien), volume 145, pp. 

513-517 

 Dawar, P, et al (2015). Total resolution of 

large scalp swelling due to calvarial 
tuberculosis with medical management 

only: Case report and review of the 

literature. Turk Neurosurg, volume 25, pp. 

313-316. 

 Satyarthee, G.D., (2017). Giant intracerebral 

tuberculoma with complete disappearance 

on antitubercular therapy alone in a 

pediatric case: A case illustration with 
review of management strategy. Journal of 

Pediatric Neurosciences, 12(2), 180-184. 

 Agarwal D, et al (2005). Role of shunt 

surgery in pediatric tubercular meningitis 
with hydrocephalus. Indian Paediatr, 

volume 42, pp. 245-50. 

 Ertem, D.H., et al (2010). Isolated Brain 

Stem Tuberculoma: A Case Report and 

Review of The Literature. The Journal of 
Psychiatry and Neurological Sciences, 

volume 23, pp. 288-292. 

 Jonathan, A, et al (2005). Endoscopic third 

ventriculostomy for chronic hydrocephalus 
following tuberculous meningitis. Surg 

Neurol, volume 63, pp. 32-34. 

 Torok, M.E., (2015). Tuberculous 

meningitis: advances in diagnosis and 
treatment. British Medical Bulletin, volume 

113, pp. 117–131. 

 Solbrig, M.V., et al (2000). Infections of the 

Nervous System: In Bradley WG, Daroff 

RB, Marsden CD, Fenichel GM (editors). 
Neurology in Clinical Practice, Third 

Edition. Boston:Butterworth-Heinemann, 

pp. 1329-1332. 

 Mukherjee, S, et al (2015). Tuberculoma of 

the brain - A diagnostic dilemma: Magnetic 

resonance spectroscopy a new ray of hope. 

The Journal of Association of Chest 
Physicians, 3(1), 3-8.  

 Sharma, et al (2017). Early Diagnosis Of 

Intracerebral Tuberculoma In Children: A 

Case Report. Med J Armed Forces India, 

51(2): 145–147. 

 Enani, M.A., (2006). Isolated brain stem 

tuberculoma presenting with “one and a half 

syndrome”. Saudi Med J, 27 (9), 1407-1411. 

 Satyaathee, G.D., (2017). Giant 

intracerebral tuberculoma with complete 
disappearance on antitubercular therapy 

alone in a pediatric case: A case illustration 

with review of management strategy. 



Dipak Chaulagain et.al. Symptoms, Diagnosis and Surgical Procedures of Tuberculoma of Brain among 

Infants- A Systematic Review 

  

                   International Journal of Health Sciences & Research (www.ijhsr.org)  356 

Vol.9; Issue: 6; June 2019 

Journal of Pediatric Neurosciences, 12(2), 

180-184.  

 Giese, A, et al (2003). Intracranial 

tuberculomas mimicking a malignant 
disease in an immunocompetent patient. 

Acta Neurochir (Wien), volume145(5), 13-

17. 

 Raheja, A, et al (2015). A case of giant 

intracranial tuberculoma in an infant: 
Clinical and radiologic pitfalls. J Child 

Neurol, volume 30, pp. 364-367. 

 Tena-Suck, M, et al (2010). Coexistence 

between meningioma and tuberculosis: Case 
report. J Neurooncol, volume 99, pp. 289-

294. 

 Ahluwalia, V.V., et al (2013). MRI 

spectrum of CNS tuberculosis. JIACM, 
14(1), 83-90. 

 Monteiro, R, et al (2013). Cerebral 

tuberculomas- A clinical challenge. 

Respiratory Medicine Case Reports, volume 

9, pp. 34-37. 

 Thwaites, G, et al (2009). British Infection 

Society guidelines for the diagnosis and 

treatment of tuberculosis of the central 

nervous system in adults and children. 
Journal of Infection, volume 59, pp. 167-

187. 

 Raza, S, et al (2004). Patterns of 

Tuberculosis in the Central Nervous 
System. Infectious Diseases Journal of 

Pakistan, 13(4), 99-104. 

 Sütlaş, P.N., et al (2003). Tuberculous 

meningitis in adults: Review of 61 

cases. Infection, volume 31, pp. 387–391. 

 Kulkarni, S.P., et al (2005). Evaluation of an 

in-house-developed PCR for the diagnosis 

of tubertculous meningitis in Indian 

children. J Med Microbiol, volume 54, pp. 
369–373. 

 Togha, M, et al (2012). Brain tuberculoma: 

Report of a case presented with prolonged 

nonspecific symptoms and multiple brain 
tuberculoma. Iran J Neurol, 11(1), 34–35. 

 Sil K, Chatterjee, S, (2008). Shunting in 

tuberculous meningitis: A surgeon's 

nightmare. Childs Nerv Syst, volume 24, pp. 

1029–32. 

 Lwakatare, F.A., Gabone, J, (2003). 

Imaging features of brain tuberculoma in 

Tanzania: case report and literature 

review. Afr Health Sci, 3(3), 131–135. 

 Marais, B.J., et al (2004). The natural 

history of childhood intra-thoracic 

tuberculosis: a critical review of literature 

from the prechemotherapy era. Int J Tuberc 

Lung Dis, volume 8, pp. 392-402. 

 Licht, J, et al, (2009). Tuberculoma of the 

myocardium: a rare case of intra-vitam 

diagnosis. Clin Res Cardiol, volume 98, pp. 

331-333. 

 Bhagwati, S and Parulekar, G.D., (1986). 

Management of intracranial tuberculoma in 
children. Childs Nerv Syst, volume 2, pp. 

32–34. 

 Yen, H.L., et al (2003). Multiple 

tuberculomas in the brain and spinal cord: A 
case report. Spine, volume 28, 499–502. 

 Desai, K, et al (2002). 

Intraventriculartuberculoma. Neurol Med 

Chir (Tokyo), volume 42, pp. 501–503.  

 Leonard, J.M., (2014). Tuberculosis of the 

Central Nervous Systsm. Diagnostic 

Pathology of Infectious Disease, (Second 

Edition).  

 Idris, M.N.A., et al (2007). Tuberculoma of 

the brain: a series of 16 cases treated with 
anti-tuberculosis drugs. INT J TUBERC 

LUNG DIS, 11(1), 91–95. 

 Shah, I.A., (2015). Tuberculomas of the 

Brain with and without Associated 
Meningitis: A Cohort of 28 Cases Treated 

with Anti-Tuberculosis Drugs at a Tertiary 

Care Centre. International Journal of 
Contemporary Medical Research, 3(12), 77-

83.  

 Raheja, A, et al (2014). A Case of Giant 

Intracranial Tuberculoma in an Infant: 

Clinical and Radiologic Pitfalls. Journal of 
Child Neurology.  

 Sharma, K, (2012) Brain stem tuberculoma 

presenting with isolated ocular motility 

abnormality: A series of two cases and 
review of literature. Clinical Image, 5(1), 

61-63. 

 Kheir, A.E.M., et al (2017) Brain 

tuberculoma, an unusual cause of stroke in a 
child with trisomy 21: a case report. Journal 

of Medical Case Reports, volume 11, pp. 

114. 

 Ganie, F.A., et al (2014). The Diagnostic 

Parameters in Brain Tuberculosis Meningeal 
and Parenchymal. British Biomedical 

Bulletin, 2(1), 155-164. 

 Ravenscroft, A, et al (2001). Tuberculous 

Granulomas in Childhood Tuberculous 
Meningitis: Radiological Features and 



Dipak Chaulagain et.al. Symptoms, Diagnosis and Surgical Procedures of Tuberculoma of Brain among 

Infants- A Systematic Review 

  

                   International Journal of Health Sciences & Research (www.ijhsr.org)  357 

Vol.9; Issue: 6; June 2019 

Course. Journal of Tropical Pediatrics, 

volume 47, pp. 5-12. 

 Schoeman, J.F., et al (1995).. Serial CT 

scanning in childhood tuberculous 
meningitis: prognostic features in 198 cases. 

J Child Neurol, volume 10, pp.320–329. 

 Jacobs, R.F., et al (1992). Intensive short 

course chemotherapy for tuberculous 

meningitis. Pediatr Infect Dis J, 11(3), 194–
198. 

 Gropper, M.R., et al (1995). Central nervous 

system tuberculosis, medical management 

and surgical indications. Surg Neurol, 44(4), 
378–384. 

 Whelan, M, Stern, J, (1981). Intracranial 

tuberculoma. Radiology, 138(1), 75–81. 

 Choudhury, A.R., (2009). Non-surgical 

Treatment of Tuberculomas of the Brain. 
British Journal of Neurosurgery, pp. 643-

653. 

 Vidal, J.E., et al (2004). Cerebral 

tuberculomas in AIDS patients: a forgotten 

diagnosis? Arq. Neuro-Psiquiatr, 62(3).  

 Lesprit, P, et al (1997). Cerebral 

tuberculosis in patients with the acquired 

immunodeficiency syndrome (AIDS). 

Medicine (Baltimore), 76, pp. 423-431.  

 Khasawneh, F.A., Al-Obaidi, M.M., (2014). 

New onset seizures and CNS tuberculoma. 
An International Journal of Medicine, 

108(3), 261–262.  

 Lee, W.Y., et al (2011). Isoniazid-resistant 

intracranial tuberculoma treated with a 

combination of moxifloxacin and first-line 
anti-tuberculosis medication. Journal of 

Medical Microbiology, volume 60, pp. 

1550–1552. 

 Abuhamed, M., et al (2008). Central 

nervous system tuberculomas: a review 

article. Am J Infect Dis, volume 4, pp. 168–

173. 

 Lee, W. Y., et al (2002). Brain tuberculoma 

in Hong Kong. Hong Kong Med J, volume 

8, pp. 52–56. 

 

 

 

 

****** 

 

 

 

 

 

How to cite this article: Chaulagain D. Symptoms, diagnosis and surgical procedures 

of tuberculoma of brain among infants- a systematic review. Int J Health Sci Res. 2019; 9(6):345-

357. 
 


