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Case presentation

An 18-year-old woman presented to the neurology clinic in May
2021 with a 9-month history of gradually worsening headaches with
left-sided weakness and numbness. She reported recently experiencing
several episodes of generalized tonic-clonic seizures, and her family
added that she had become forgetful and irritable of late. She denied any
illicit drugs use, and there was no history of fever or weight loss. He-
matologic studies were non-contributory. A computed tomography (CT)
scan of the head revealed unspecific findings. Cerebrospinal fluid (CSF)
analysis demonstrated an opening pressure of 27 cm H20, a colorless
appearance, a lymphocytic pleocytosis (479/mm? total white cell count:
54 polymorphs, 425 lymphocytes), a red blood corpuscle count of 41/
mm?, a protein level of 2.09 g/L (209 mg/dl), a glucose level of 1.1
mmol/L (5.5 mmol/L blood), no visible organisms on Gram or Indian ink
stains, and a negative acid-fast bacillus (AFB) testing. The patient was
scheduled for a brain magnetic resonance imaging (MRI), which showed
a well-circumscribed, ring-enhancing nodular lesion in the right

thalamus, compressing the third ventricle without causing hydroceph-
alus (Fig. 1, panel A). Furthermore, the lesion demonstrated an accen-
tuated hypointensity on T2-weighted imaging (T2WI) and mild
perilesional edema on the fluid attenuation inversion recovery (FLAIR)
sequence (Fig. 1, panel B). With susceptibility-weighted imaging (SWI),
no presence of hemorrhage or calcification was evident, and the lesion
content did not restrict the diffusion on diffusion-weighted imaging
(DWI) (Fig. 1, panel C). The data obtained that far favored the diagnosis
of tuberculoma [1,2], although being unconfirmed, with other possi-
bilities such as a fungal abscess or a benign neoplasm included in the
differential diagnoses list [3,4]. Therefore, the patient was scheduled for
surgery, and due to the clear surgical cleavage plane, the mass was
resected as a single piece measuring 3 cm in diameter (Fig. 1, panel D).
Histopathological evaluation of the mass revealed a centrally necrotic
caseating lesion surrounded by lymphocytes, epithelioid, and Langhans
multinucleated giant cells, consistent with the diagnosis of tuberculoma,
which was later confirmed by the visualization of acid-fast bacilli on
Ziehl-Neelsen stain (Fig. 2). The patient stated no prior knowledge of
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Fig. 1. Axial brain MRI through the level of basal ganglia and thalami revealing a well-circumscribed, ring-enhancing nodular lesion in the right thalamus, com-
pressing the third ventricle without causing hydrocephalus (panel A). The lesion demonstrates an accentuated hypointensity on T2WI and mild perilesional edema
on the FLAIR sequence (panel B). No presence of hemorrhage or calcification is evident on susceptibility-weighted imaging (SWI), and the lesion content shows no
diffusion restriction on diffusion-weighted imaging (DWI) (panel C). A gross image of the resected mass (panel D) shows a discrete smooth mass with a diameter of

3 cm, with no observed areas of hemorrhages or necrosis.
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Fig. 2. Histopathological images of the resected mass demonstrating a centrally necrotic caseating lesion surrounded by lymphocytes, epithelioid, and Langhans
multinucleated giant cells. An acid-fast bacillus was detected on the Ziehl-Neelsen stain, consistent with Mycobacterium tuberculosis. [Of note, the microbiology lab

stated that visualizing the bacilli in this sample was technically challenging compared to other specimens they had previously dealt with].
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Fig. 3. Schematic illustration of the underlying pathophysiologic route of brain tuberculosis as a consequence of pulmonary infection. Potentially affected areas in

intracranial tuberculosis are outlined.

Table 1
Classification of intracranial tuberculosis based on axial locations.

Location Examples Predominant Manifestations

- Tuberculous
leptomeningitis.
- Tuberculous
pachymeningitis.
- Intracranial tuberculoma/
abscess.
- Focal tuberculous
cerebritis
- Tuberculous
rhombencephalitis.
- Tuberculous
encephalopathy.

Extra-
axial

Meningism (headache, neck stiffness,
and photophobia).

Intra-
axial

Focal Neurologic Deficit (+/-
seizures).

having tuberculosis (TB) and denied any contact with TB patients.
Interestingly, her chest and abdominal CT scans were unremarkable and
she tested negative for human immunodeficiency virus (HIV) antibodies.
Negative testing also included polymerase chain reaction (PCR) for TB in
blood and CSF, as well as mycobacterial culture. The patient was then
treated for 18 months with rifampicin, isoniazid, pyrazinamide, and
ethambutol, along with 60 mg daily prednisone for the first 2 months as
well as levetiracetam 500 mg twice daily for seizure prophylaxis. On
November 2022, during her follow-up in the 18th month of therapy, the
patient showed marked improvement in her headache, behavior, sei-
zures, sensory and motor symptoms, with no evidence of tuberculoma

recurrence on repeated MRI studies.
Case discussion

Neurotuberculosis generally results from hematogenous dissemina-
tion, mostly from a pulmonary origin as outlined in (Fig. 3), and con-
stitutes approximately 1% of all tuberculosis, with 5-10% of cases
presented with extrapulmonary tuberculosis in immunocompetent pa-
tients, and up to 50% in immunocompromised patients [5]. The com-
mon spectrum of CNS involvement includes tuberculous meningitis,
tuberculoma(s), focal cerebritis, and tubercular abscess(es) [6]. For
clinical and anatomical purposes, and based on our clinical experience,
intracranial tuberculosis can also be classified as intra-/extra-axial based
on the presenting symptoms (Table 1), and localized/non-localized
based on the anatomical location(s) involved as outlined in (Fig. 4).

Tuberculoma begins as a non-caseating granuloma consisting of a
necrotic center surrounded by lymphocytes, epithelioid macrophages,
and Langhans giant cells encircled by a richly vascular zone as illus-
trated in (Fig. 5). These lesions can further evolve into caseating ab-
scesses or may continue to grow to form a giant tuberculoma [7]. The
caseating center is initially solid and is composed of a cheesy material
with a high lipid content, macrophage infiltration, fibrosis/gliosis, free
radicals, and may contain few bacilli. The center is surrounded by a
thick collagenous capsule, epithelioid cells, multinucleated giant cells,
and macrophages. Tuberculomas are commonly accompanied by
extensive perilesional edema [8].
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Fig. 4. Schematic illustration of the authors’ proposed classification of intracranial tuberculosis based on the affected region(s) and the predominant manifesta-

tion(s).

On imaging, giant tuberculoma can be a diagnostic dilemma and can
mimic tumoral lesions. Imaging features vary according to the caseating
or non-caseating contents [9]. Non-caseating tuberculomas are usually
isointense to hypointense on T1-weighted images, hyperintense on
T2-weighted images, and hyperintense on FLAIR. Nodular or ring
enhancement may be seen with diffusion restriction. Caseating tuber-
culomas possessing a solid center demonstrate relatively isointense to
hypointense signals on both T2- and T1-weighted images. These lesions
are surrounded by a rim of variable thickness that may appear hyper-
intense on T1- and T2-weighted images with ring enhancement; evi-
dence of diffusion restriction is noticeably absent [2,10,11] as perfectly
demonstrated in our patient.

When encountering a case of brain tuberculosis, it is of high
importance to analyze the patient’s clinical course and any associated
risk factors that might have predisposed to an immunosuppression sta-
tus, and hence acquiring an opportunistic infection such as Mycobac-
terium tuberculosis (MTB). However, it is not a must to find any
[12-14]. CSF analysis plays a major role in the diagnosis of brain
tuberculosis, which typically demonstrates normal-high opening pres-
sure, lymphocytic pleocytosis, elevated protein, and low-normal glucose
levels; however, it might be unspecific especially when brain tuber-
culoma is the only demonstrated lesion. Furthermore, it has been re-
ported that Ziehl-Neelsen staining and culture of the CSF for MTB can be
negative when only brain parenchyma is involved as the patient we
present in our case [15-17]. MTB antigen- and cell-free-DNA-based PCR
assays of the patient’s CSF can be useful to diagnose brain tuberculoma;
however, they might not be useful for a rapid diagnosis and treatment
[18,19].

The followed management regimen for cases with brain tuber-
culoma, including the duration of treatment, and whether or not surgery
is favored, is an area of major debate [20]. Although Rajeswari et al.
showed that a 9-month course of antituberculous treatment (ATT) was
effective in 88% of the patients involved in their study [21], Nair et al.
demonstrated that some patients may require longer periods of treat-
ment (>24 months) [22]. Although the treatment of brain tuberculomas
is generally medical, surgery might be required in uncertain diagnoses to
obtain a tissue specimen for culture and sensitivity, or to reduce a raised
intracranial pressure or local mass effects [23]. Furthermore, surgery

was found to decrease the duration of ATT and achieve earlier resolution
of the lesions compared to ATT alone [24].

Conclusions and take-home points

1. Intracranial tuberculomas can often be a diagnostic imaging
dilemma and can mimic tumoral pathologies.

2. The imaging features vary according to the caseating or non-
caseating contents.

3. Solo parenchymal involvement in intracranial tuberculomas might
report negative results of CSF analysis.

4. Antituberculous treatment for a prolonged period of time is the
mainstay of management of cases with intracranial tuberculomas.

5. Neurosurgical intervention is required when ATT fails, or when there
is a significant mass effect produced by the tuberculoma (i.e., man-
ifestations of high intracranial pressure, diameter >20 mm).
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Fig. 5. Schematic illustration demonstrating histopathologic orientation and cellular organizations of brain tuberculous granuloma.
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