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ABSTRACT 

Background: Tuberculosis (TB) remains a significant health issue in Indonesia. Central 

nervous system (CNS) tuberculoma is one of the extrapulmonary TB diseases and accounts 

for approximately 1% of all cases. The emergence of this disease is primarily associated with 

a weakened immune system. However, several other factors, such as comorbidities, a history 

of inadequate TB treatment, and poor nutrition, also play a role in the development of 

tuberculoma. 

Case: A 22-year-old male complained of weakness in all four limbs for the past month, 

accompanied by tingling and numbness from both feet up to the T10-11 dermatome level. 

The patient has a history of seizures from one year ago, interrupted treatment for military 

tuberculosis, and malnutrition. An MRI of the head and whole spine with contrast revealed 

tuberculomas. The patient was treated with medication, including intravenous 

dexamethasone 5 mg every 8 hours, oral phenytoin 200 mg every 24 hours, and anti-

tuberculosis therapy. 

Discussion: Tuberculoma in the central nervous system is rare, especially multiple 

tuberculomas co-occurring in the brain and spinal cord. MRI is a sensitive tool for diagnosing 

tuberculomas, characterized by the presence of a target sign. The combination of 

corticosteroids, antiepileptic drugs, and an entire course of anti-tuberculosis medications aims 

to address both the immediate neurological symptoms and the underlying infection. 

Conclusion: TB can present as lesions in the brain and spinal cord, requiring the ability to 

correlate clinical manifestations and radiological features to establish a diagnosis and 

necessitating adequate therapy. 
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Introduction 

     Tuberculosis (TB) remains a major global health 

issue, with millions affected each year. According to 

the World Health Organization (WHO) estimates, in 

2018, approximately 10.4 million people worldwide 

were infected with TB.1 While pulmonary TB is the 

most common form, extrapulmonary TB can also 

occur, affecting various parts of the body, including the 

central nervous system (CNS). While tuberculosis of 

the central nervous system is widely recognized, the 

occurrence of intramedullary tuberculomas is 

uncommon, and the simultaneous presence of both 

intramedullary and intracranial tuberculomas is 

exceedingly rare, with only five cases reported in the 

literature.2,3 Among the most severe forms of 

extrapulmonary TB are tuberculomas, which can affect 

both the brain and spinal cord. A brain tuberculoma is 

a localized, granulomatous lesion caused by 

Mycobacterium tuberculosis. It typically develops in 

the brain parenchyma and is a serious condition 

requiring prompt medical attention.4  

CNS Tuberculoma can occur in both the brain and 

spinal cord, with a lower prevalence compared to other 

TB manifestations. The occurrence of tuberculoma in 
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the head or brain is often found in patients with 

compromised immune systems, particularly those with 

HIV or other comorbidities that affect the body's 

immunity. Multiple tuberculomas involving both the 

brain and spinal cord simultaneously are extremely 

rare. The complexity of this infection's spread is related 

to a hematogenous mechanism, where bacteria spread 

from the primary focus to various parts of the central 

nervous system. However, tuberculomas tend to 

localize in one area, making the involvement of 

multiple regions, such as the brain and spinal cord, 

uncommon. Diagnosing such cases is also challenging 

due to the variable clinical symptoms, ranging from 

headaches and seizures to neurological deficits 

associated with the location of the lesion in the CNS.2,3 

Intramedullary tuberculomas typically present in 

a subacute manner, with symptoms of spinal cord 

compression that progressively worsen. Because spinal 

intramedullary tuberculomas are so rare, an established 

treatment protocol for this condition does not exist.5 

CNS TB is associated with high morbidity and 

mortality, necessitating early diagnosis and treatment. 

A definitive diagnosis of CNS TB is achieved by 

detecting TB bacilli in cerebrospinal fluid or tissue 

cultures. Risk factors for CNS TB include children, 

malnutrition, alcoholism, malignancies, and 

immunosuppressed states.6,7  

 

Case Report 

     A 22-year-old male complains of weakness in all 

four limbs for the past month, which is continuous and 

progressively worsening. The limbs can only resist 

gravity, accompanied by tingling and numbness from 

both feet up to the level of the navel, pain like a tight 

band two fingers above the navel, and headaches. He 

often experiences fluctuating fever and feels thinner 

compared to before. The patient has a history of 

pulmonary miliary tuberculosis treatment but 

discontinued the medication, malnutrition, a history of 

seizures, and has been diagnosed with a brain 

tuberculoma no history of malignancy, diabetes, or 

other immunocompromising diseases. The patient 

received the BCG vaccine during infancy. 

     On physical exam, the patient was weak, tired-

looking, and tired. The general examination was 

regular. In the motor neurological examination, 

weakness was observed in all four limbs, with motor 

strength in the upper limbs at 333/433 and the lower 

limbs at 333/433. Muscle tone was increased, and 

physiological reflexes were heightened (+++). 

Pathological reflexes, such as Hoffman and Babinsky, 

were present. In the sensory and physical examination, 

hypoesthesia was noted from the tips of the toes up to 

the C3-4 dermatomes. The patient also experienced 

axial pain at the T10-11 level. Vegetatively, the patient 

had difficulty with bowel and bladder control. 

     In the laboratory examination, the patient showed 

mild leukocytosis with a white blood cell count of 

12,200 /uL and normal blood glucose levels. HIV was 

tested negative for the patient, but randomly 

distributed miliary nodules in both lung fields were 

revealed by her chest CT scan, which is highly 

suggestive of miliary pulmonary tuberculosis. Tumor 

marker tests were conducted, and the results were 

expected. On the contrast-enhanced head MRI, 

multiple intra-axial lesions with well-defined round 

borders were found in the right frontal lobe, right and 

left parietal lobes, left temporal lobe, and left cerebellar 

hemisphere. Post-contrast injection, rim enhancement 

was observed (Figure 1).  

 

Figure 1. A contrast-enhanced MRI of the head shows 

multiple well-defined round intra-axial lesions 

 

     On contrast-enhanced whole spine MRI, multiple 

ill-defined round lesions were seen in the 

intramedullary spinal cord at C1 and T12 levels. These 

lesions appeared isointense on T1, slightly 

hyperintense on T2, and T2 FatSat, with 

inhomogeneous enhancement post-contrast. They are 

consistent with multiple intracranial and 

intramedullary tuberculomas (Figure 2). 

a. 

b. 
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     The patient received treatment with 

Dexamethasone injection 10 mg bolus followed by 5 

mg every 6 hours iv, Ranitidine injection 50 mg every 

12 hours iv, Vitamin B12 injection one ampoule every 

12 hours iv, Phenytoin 200 mg every 24 hours orally, 

Folic acid 1 mg every 24 hours orally, and Fleet enema 

suppository as needed. For TB treatment, the patient is 

using Streptomycin injection 750 mg every 24 hours 

IM, Rifampicin 450 mg every 24 hours, Isoniazid 300 

mg every 24 hours, Ethambutol 1000 mg every 24 

hours, Pyrazinamide 1250 mg every 24 hours, 

Levofloxacin 750 mg every 24 hours, Vitamin B6 50 

mg every 24 hours, and Paracetamol 500 mg every 8 

hours if feverish. In an outpatient visit, the patient 

continued the OAT, and the chest X-ray examination 

showed an improvement in the miliary TB findings. 

 

 

Figure 2. The contrast-enhanced whole spine MRI reveals 

multiple round lesions with poorly defined or unclear 

boundaries located within the intramedullary region of the 

spinal cord, specifically at the C1 vertebral level (a) in the 

cervical spine and the T12 vertebral level (b) in the thoracic 

spine 

Discussion 

     TB of the central nervous system occurs due to the 

hematogenous spread of M. tuberculosis from an 

extracranial source. Intracranial TB manifestations are 

extensive and can affect different anatomical locations, 

such as meningeal or parenchymal, and vary by type, 

such as diffuse meningitis, tuberculoma, tuberculous 

abscess, focal cerebritis, vasculitis, and stroke 

(23%).8,9 However, tuberculoma (granuloma) and 

tuberculous meningoencephalitis are CNS 

tuberculosis's two most common manifestations.10 

Therefore, early diagnosis and treatment are crucial for 

effective management. In the early stages, there may 

be no clinical presentation or symptoms. Later, 

characteristics such as headaches and epilepsy may 

appear.11,12 If the patient presents in a delayed 

condition, there will be increased intracranial pressure 

(ICP) and limb weakness. The location of the lesion 

influences other clinical manifestations.13 The 

symptoms of intramedullary tuberculoma resemble the 

clinical picture of subacute spinal cord compression, 

depending on the lesion level, such as motor and 

sensory symptoms. There are incidents of lower limb 

weakness, back pain, bowel or bladder dysfunction, 

and paresthesia.14 Like intracranial tuberculoma, this 

disease can appear incidentally or manifest symptoms. 

In intramedullary tuberculoma, the thoracic segment is 

the most common location, and hematogenous spread 

is usually the primary etiology.15 Most cases of 

intramedullary tuberculoma are subacute and present 

with progressive symptoms indicating compressive 

myelopathy. Intramedullary tuberculoma presents with 

symptoms of sensory loss, muscle weakness, and loss 

of autonomic function, depending on the level of the 

spine involved.16 Intramedullary tuberculoma has been 

described in young individuals with 

immunocompromise and immunocompetence due to 

HIV infection or immunosuppressive therapy. 

However, this patient tested negative for HIV.15,17 
Microscopic examination of sputum, sputum 

culture, and chest X-ray are the initial examinations 

performed on patients suspected of having tuberculosis. 

Chest X-rays are often used as an initial examination 

to evaluate an unexplained cough. Lumbar puncture is 

generally avoided due to the risk of increased 

intracranial pressure and potential brainstem herniation, 

with findings often being nonspecific. Although brain 

lesion biopsy is the most accurate diagnostic method, 

it is often not performed due to the limitations related 

to the lesion's location and the associated risks. 

Thoracic MSCT can detect radiographically hidden 

disease, differentiate parenchymal lesions, evaluate 

mediastinal lymph nodes, assess disease activity, and 

evaluate complications. These MSCT findings can be 

used to initiate empirical OAT therapy. In head CT 

a
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b
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scans, brain tuberculoma is characterized as a hypo- or 

hyperdense mass with round or lobular margins. 

Lesions may show ring enhancement with contrast, as 

seen in the patient's radiological images.18 However, it 

should be noted that this appearance can also be 

present in other diseases. MRI is the optimal tool for 

evaluating and diagnosing tuberculoma at an early 

stage and is helpful in follow-up. However, MRI is 

sometimes nonspecific and can be challenging to 

differentiate from malignant lesions, especially if there 

is no TB in other body parts, such as the lungs or lymph 

nodes. The imaging characteristics of intramedullary 

tuberculoma are hypo- or isointense to the spinal cord 

on T1 with only indirect signs of spinal cord expansion 

and heterogeneous intensity on T2 with central 

hypointensity and peripheral hyperintensity, described 

as a target sign.19,20 In this case, the multiple 

tuberculoma central nervous system diagnosis was 

mainly based on clinical findings and brain imaging 

(Figures 1 and 2). 

The differential diagnosis of intramedullary 

tuberculomas includes granulomas like tuberculomas 

and cysticerci granulomas and neoplastic lesions such 

as astrocytoma, metastasis, or lymphoma. In this 

instance, the clinical presentation, the lesion's size, the 

characteristic ring enhancement, and the surrounding 

edema indicated a tuberculous granuloma. 

     Treatment for brain tuberculoma is 

pharmacological using first-line Anti-Tuberculosis 

Drugs (OAT), namely rifampicin, isoniazid, 

pyrazinamide, and ethambutol for a 2-month intensive 

phase.21 This is followed by a continuation phase with 

isoniazid, rifampicin, and ethambutol for 10-12 

months. Pharmacologically, rifampicin and isoniazid 

are bactericidal drugs that penetrate the cerebrospinal 

fluid. Streptomycin injections penetrate the 

cerebrospinal fluid and kill Mycobacterium 

tuberculosis within the first 14 days of therapy. 

Steroids are clinically recommended to reduce the risk 

of inflammation, alleviate cerebral edema, and lower 

intracranial pressure. The dose of intravenous 

dexamethasone is 0.4 mg/kg/24 hours in 3-4 divided 

doses. Supportive therapy includes seizure 

management and mechanical ventilation. Surgical 

resection of the mass with decompression may be 

considered when patients have signs and symptoms of 

increased intracranial pressure.22 After surgical 

resection, patients need to be given continued anti-

tuberculosis treatment for 18 months with rifampicin, 

isoniazid, pyrazinamide, and ethambutol.23 Surgical 

intervention is performed for central nervous system 

tuberculosis when there are complications such as 

hydrocephalus to reduce intracranial pressure. Clinical 

recovery is expected to begin within a few weeks after 

starting treatment. Still, it may take six to twelve 

months for radiological resolution related to the size of 

brain lesions.24 In patients with tuberculoma, new 

intracranial lesions or the expansion of existing lesions 

can occur during OAT treatment. This patient receives 

OAT therapy consisting of rifampicin 450 mg/24 hours, 

isoniazid 300 mg/24 hours, ethambutol 1000 mg/24 

hours, pyrazinamide 1250 mg/24 hours, and 

streptomycin injections. The patient is also receiving 

steroid therapy with intravenous dexamethasone 

starting at a dose of 5 mg every 8 hours. In patients 

with tuberculoma, new intracranial and intramedullary 

lesions are also possible, as well as the expansion of 

existing lesions during OAT treatment.25,26 

 

Conclusion  

     TB patients presenting with neurological deficits or 

signs of raised intracranial pressure without symptoms 

of systemic illness or meningeal signs, CNS 

tuberculoma, should be considered. Considering its 

high morbidity and mortality, early diagnosis and 

treatment are crucial in CNS TB. CNS tuberculoma 

should be included in the differential diagnosis of ring-

enhancing lesions on brain imaging in patients with the 

mentioned risk factors. Treatment involves a 

conventional anti-TB regimen along with steroids, 

with surgical resection rarely being necessary. 
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