
Introduction

Tuberculosis occurs worldwide, and is an important health 
problem in developing countries (1, 2). Also, tuberculosis 
with human immunodeficiency virus (HIV) co-infection is an 
important health problem in developed countries due to the 
increased incidence of HIV positivity (1-3). Central nervous 
system (CNS) involvement occurs in close to 10% of immu-
nocompetent patients with tuberculosis (1, 2). Tuberculomas 
occur in the cerebral hemispheres and basal ganglia in adults, 
and in the cerebellar hemispheres in children; brainstem and 
spinal lesions are rare (4). Here, we present 2 cases of tu-
berculoma in the CNS. The first case had a lesion located in 
the medulla oblongata, and the second had a lesion in the 
medulla spinalis.

Case 1
A 78 year-old female presented with a 4-month history of 

progressive left-sided ataxia and weakness. She was unable 
to walk without assistance. Routine investigations, including 
CBC, liver and kidney function tests, and chest X-ray were 
normal. T1-weighted cranial MRI showed a 10x12x10 mm in-
tramedullary lesion in the medulla oblongata that exhibited 
diffuse contrast enhancement following administration of 
Gadolinium-diethylene triamine pentaacetic acid (GD-DTPA), 
but no perilesional vasogenic oedema (Figures 1a and 1b). We 
performed suboccipital craniotomy with a telovelar approach 
to visualise the medulla oblongata which was expanded due 
to tuberculoma. Then, we incised this expanded region and 

found the tumour at a depth of about 2 mm. The tumour was 
firm and brown-yellow in colour; it was easily dissected and 
completely excised (Figure 2). Histological examination of the 
specimen showed a granulomatous lesion containing multi-
nucleated giant cells and inflammatory cells with caseous 
necrosis (Figure 3). Following the diagnosis of tuberculosis, 
anti-tuberculous chemotherapy was initiated. Three months 
post-surgery, the patient was able to walk without assistance 
and no longer had left-sided ataxia.

Case 2
A 42 year-old male presented with a 7-month history of 

loss of upper extremity strength. Finger abduction, flexion and 
extension, thumb abduction and opposition, wrist extension 
and flexion, and elbow flexion and extension were 4/5 on both 
sides. Deep tendon reflexes were increased and the patient 
had bilateral positive Babinski response. Lower extremity func-
tion was normal. Routine investigations, including CBC, liver 
and kidney function tests, and chest X-ray were normal. T1-
weighted sagittal plane spinal MRI with GD-DTPA showed 
a hyperintense intramedullary lesion in the medulla spinalis 
with diffuse contrast enhancement. This lesion was located 
between the 5th cervical and 1st thoracic vertebrae (Figure 4). 
Laminectomy between the 4th cervical and 2nd thoracic verte-
brae was performed and the dura mater was opened. Then, 
we incised the medulla spinalis in the region of the expansion, 
and found the lesion at a depth of about 1 mm. The tumour, 
which was firm, brown-yellow, and rubber-like in consistency, 
was extirpated from the glial tissue with some difficulty due to 
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Background: Central nervous system tuberculosis remains a prevalent problem in developing countries. Also, this disease has been an important prob-
lem in developed countries due to the increased incidence of acquired immunodeficiency syndrome. Tuberculosis of the central nervous system is seen 
in 10% of immunocompetent patients with primary tuberculosis.

Case Report: We report two patients with tuberculoma in the central nervous system. The first case had a lesion located in the medulla oblongata, and 
the second case had a lesion in the medulla spinalis between the 5th cervical and 1st thoracic vertebral level. Both of these patients underwent surgery.

Conclusion: CNS tuberculomas may not always show typical magnetic resonance imaging (MRI) signs, but when a neurosurgeon encounters a brown-
yellow rubber-like lesion that is easily extirpated from the glial tissue, tuberculoma should be considered; anti-tuberculous and corticosteroid therapy 
should be initiated as soon as possible to prevent meningitis and the immune-mediated destructive effects of tuberculosis on the CNS. Whether or not 
anti-tuberculous therapy is continued can be decided upon by following definitive pathologic diagnosis.
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adhesions to surrounding glial tissue. Histological examination 
of the specimen showed a granulomatous lesion containing 
multinucleated giant cells and inflammatory cells with caseous 
necrosis (Figure 5). Following the diagnosis of tuberculosis, 
anti-tuberculous chemotherapy was started. His neurological 
examination findings remained unchanged five months after 
the surgery.

Discussion

Tuberculosis of the CNS is relatively common in developing 
countries, but tuberculosis in the medulla spinalis and medulla 
oblongata is rarely seen (5, 6). CCT (Cranial computed tomog-
raphy) and craniocervical MRI are effective tools for the diagno-
sis of CNS tuberculosis. Central calcification in a ring-enhancing 
lesion is known as the target sign, and is indicative of caseous 
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Figure 1. a, b. Sagittal plane post-contrast cranial T1-weighted MRI (a), Axial plane post-contrast cranial T1-weighted MRI, 
(b) show a coin-shaped, contrast-enhanced lesion in the medulla oblongata in Case 1.

a b

Figure 2. Intraoperative photograph showing the lesion 
that was extirpated from the adjacent glial tissue in Case 1. Figure 4. Sagittal plane post-contrast spinal T1-weighted 

MRI shows the contrast-enhanced lesion between the 5th 
cervical and 1st thoracic vertebrae in Case 2. Additionally, 
no oedema is seen, but the border between normal neural 
tissue and the lesion is remarkable.

Figure 3. Histological examination showing the demarcati-
on line of the caseous necrosis, epithelioid histiocytes, and 
Langerhans giant cells (arrow) in case 1 (H&E, 400x).



necrosis and tuberculoma; however, it is not pathognomonic for 
tuberculoma (7, 8). CCT has a high sensitivity, but low positive 
predictive value of only 33% for diagnosing CNS tuberculoma 
with the support of clinical symptoms and signs (9). Tuberculo-
mas appear isodense (to grey matter) centrally on T1-weighted 
MRI and iso- to hypointense on T2-weighted MRI (10). Caseous 
necrosis appears as a central isointensity (or mixed iso- and hy-
perintensity) and a fibrous collagen capsule appears as a hyper-
intense rim on T1-weighted MRI. In addition, a second hypoin-
tense rim signal can be seen that corresponds to an outer layer 
of inflammatory infiltration (11). Dastur et al. (12) reported that 
only 8% of 74 patients with tuberculous paraplegia had intra-
medullary lesions. MacDonnell et al. (13) reported that the low 
brain:spinal cord tuberculoma ratio (42:1) was related to weight 
proportion. Tegeris et al. (14) reported a solitary tuberculoma in 
the medulla oblongata as a necropsy finding in 1958. In 1957, 
Halasy and Lehoczky (15) reported a case of tuberculoma lo-
cated in the medulla oblongata that was cured with isoniazid. In 
addition, Aideeb (16) reported 2 cases of tuberculoma located 
at the junction of the medulla oblongata and the cervical spinal 
cord, both of which presented with intractable hiccups and mild 
to moderate neurological signs. Both patients were free of hic-
cups 1-5 months after anti-tuberculous chemotherapy.

Anti-tuberculous agents and steroids are the mainstay for 
the treatment of CNS tuberculosis (3, 17). Steroids reduce the 
mass effect of associated oedema in tuberculomas and limit 
immune-mediated progression of these lesions (5, 18). Large 
and solitary tuberculomas that do not respond to medical 
therapy and those that cause mass effect, midline shift, and 
hydrocephalus should be treated surgically; however, such 
surgery is associated with a high mortality rate due to postop-
erative meningitis and oedema (18). In addition, tuberculous 
abscesses are associated with a poor prognosis and rapid pro-
gression with fever, headache, and neurological signs; as such, 
the treatment of choice for tuberculous abscesses is always 
surgical extirpation followed by a full course of anti-tubercu-
lous chemotherapy (2, 12, 17).

Patients with tuberculomas rarely have symptoms of prima-
ry tuberculosis, such as fever, weight loss, and loss of appetite, 
because the absence of toxaemia is associated with an inability 
of the wall of a tuberculoma to permit absorption (2, 12). Tu-
berculomas may occur in any part of the nervous system due 
to the haematogenous spread of the tuberculous bacillus. Tu-
berculomas can cause signs of elevated intracranial pressure, 
including weakness, hemiparesis, ataxia, diplopia, headache, 
vomiting, and seizure, and some patients also have signs of 
extracranial tuberculosis (19). Seizure is one of the most fre-
quently encountered symptoms and is a presenting symptom 
in ≤85% of patients with tuberculomas (12). Both of the pre-
sented cases had a negative history of tuberculosis, but both 
had some neurological symptoms, including ataxia, left-sided 
weakness, and loss of upper extremity strength. Case 1 had a 
tuberculoma in the medulla oblongata and the lesion, in Case 
2, this was in the spinal cord. Both patients were treated surgi-
cally due to progressive symptoms and signs; however, cranial 
MRI in Case 1 and spinal MRI in Case 2 did not show any spe-
cific signs of tuberculoma. Preoperatively, the lesion in Case 1 
was similar to an extraaxial metastatic lesion, and the lesion in 
the medulla spinalis in Case 2 was similar to an intraaxial glial 
tumour. The lesion in first case had an appearance similar that 
of metastatic lesion intraoperatively, because we were able 
to easily dissect the lesion from the surrounding glial tissue. 
The lesion in the second case was different from the first case, 
because it was attached to the surrounding tissue more than 
in the first case. However, we were able to dissect this lesion 
without causing any damage to the surrounding tissue. When 
we performed close examination of the dissected lesions were 
not similar to either metastatic or glial tumours. The lesion in 
both cases had a brown-yellow colour and the consistency of 
rubber. The diagnosis of tuberculomas is important, because 
direct surgical evacuation of tuberculomas is associated with a 
high mortality rate due to postoperative meningitis and oede-
ma. Surgery, excision or biopsy, is generally performed when 
the diagnosis is in doubt or there is no response to medical 
therapy because of the high mortality rate (19, 20). The mor-
tality rate associated with surgical treatment of tuberculomas 
without anti-tuberculous therapy is between 35% and 85% 
(19). Fortunately, the two presented patients did not develop 
oedema or meningitis post-surgery.

Although numerous researchers have described the MRI 
features of CNS tuberculomas, atypical cases still occur, such 
as the 2 presented cases that did not have MRI findings spe-
cific for tuberculomas. The lesion in Case 1 was similar to the 
metastatic lesion regarding its shape, but not similar regard-
ing its location and lacking oedema in T1-weighted MRI. The 
lesion located in the spinal cord in Case 2 showed a diffuse 
contrast-enhanced intraaxial lesion within the spinal cord in 
T1-weighted MRI. This imaging  feature also does not cor-
respond with the imaging feature of the tuberculoma. In con-
clusion, CNS tuberculomas may not always show typical MRI 
signs, but when a surgeon encounters a brown-yellow rubber-
like lesion that is extirpated from the glial tissue, tuberculoma 
should be suspected, and anti-tuberculous and corticosteroid 
therapy should be initiated as soon as possible to prevent 
meningitis and the immune-mediated destructive effects of 
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Figure 5. Histological examination shows the demarcation 
line of the caseous necrosis, epithelioid histiocytes, and 
Langerhans giant cells (arrows) in Case 2 (H&E, 200x).



tuberculosis on the CNS. Whether or not anti-tuberculous 
therapy is continued can be decided upon following the de-
finitive pathologic diagnosis.
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