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ABSTRACT

Tuberculosis (TB) is a significant infectious disease that poses a major global health challenge and stands as
one of the leading causes of death from infectious diseases worldwide. Although TB primarily targets the res-
piratory system, it can also affect other parts of the body. A rare manifestation of TB is its impact on the central
nervous system, particularly the brain, where it can form a space-occupying lesion known as a brain tuberculo-
ma. Diagnosing brain tuberculoma is challenging but crucial to prevent severe complications. In this report, we
present a rare case of brain tuberculoma documented at the National Tuberculosis Institute. This case highlights
the unusual form of extrapulmonary tuberculosis and discusses the diagnostic and treatment approaches.
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INTRODUCTION

Central nervous system (CNS) tuberculosis
(TB) represents about 1%-2% of all TB cases
globally, causing considerable morbidity and
mortality.) Although it is one of the rarer
forms of human mycobacterial infection, CNS-
TB is among the most severe and devastating.

Clinically, CNS infections are categorized
into three types: subacute or chronic
meningitis, intracranial tuberculoma, and
spinal tuberculosis.”) Tuberculoma is the
second most frequent manifestation of CNS
tuberculosis and makes up a significant portion
of intracranial space-occupying lesions (SOL)
in developing countries where tuberculosis
remains widespread.”*!

CNS tuberculosis progresses through
two stages. Initially, tubercule bacilli seed
to form "Rich foci" primarily within the
brain parenchyma following hematogenous
dissemination during the primary or post-
primary phase of the infection. The second

stage begins after a latent period of months or
a few years. In this stage, either the bacilli or
their antigenic components are released into
the subarachnoid space, leading to tuberculous
meningitis, or the intracranial tubercles enlarge
within the brain parenchyma, forming a space-
occupying lesion (SOL) known as a tuberculoma
that separated from the brain parenchyma by a
thick fibrous capsule.* Unlike the rapid onset of
tuberculous meningitis, brain tuberculoma has
a slow progression, although both conditions
can sometimes occur simultaneously in the
same patient.”’

Several risk factors for CNS tuberculosis
have been identified. Children and HIV-
coinfected patients are particularly susceptible
to developing this condition. Other risk
factorsinclude malnutrition and recent measles
in children, as well as alcoholism, malignancies,
and the use of immunosuppressive agents in
adults.”!

The clinical symptoms of tuberculomas vary
based on their location and size, with the most
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common symptoms being headache, epileptic
seizures, neurological deficits, and papilledema.
89 Tuberculomas are firm, avascular, spherical
masses ranging from 2 cm to 10 cm in
diameter. They are well-circumscribed, and the
surrounding brain tissue often shows signs of
oedema and gliosis.'*"!

Distinguishing tuberculomas from other
infectious and non-infectious intracranial
lesions is challenging. A biopsy of the lesion is
the diagnostic gold standard, and stereotactic
techniques have significantly improved the
safety of this procedure. In one series, a
stereotactic biopsy provided a diagnosis in 75
out of 80 (94%) patients, with only one patient
experiencing complications. The obtained
tissue should be examined for classical
caseating granulomas and the presence of
acid-fast bacilli.*!! On computed tomography
(CT) and magnetic resonance imaging (MRI),
tuberculomastypicallyappearasring-enhancing
or hyperdense lesions with associated oedema.
I Sometimes, a combination of clinical
symptoms, a family history of TB, and a positive
response to treatment strongly indicate the
presence of TB."?! The duration of treatment
of tubercuolosis involving CNS extended to 1
year instead of 6 months with steroid coverage
for the first 2 months.**!

CASE PRESENTATION

A 39-year-old hypertensive man from
Baghdad was referred to the National TB
Institute by a neurosurgeon for treatment and
follow-up of brain tuberculoma.

The patient presented with headaches,
dizziness, vertigo, blurred vision, and tinnitus.
He also reported a mild fever and generalized
weakness. He had no history of smoking or
alcohol use and no history of pulmonary TB
or contact with TB patients. His hypertension
was well-controlled with medication, and
he had a long history of nasal polyps for
which he had received medical and surgical
treatments. Initially, his physician attributed
his symptoms to nasal polyps and prescribed
various medications, which failed to alleviate

his symptoms. Upon further examination,
bilateral papilledema was observed, prompting
an MRI with contrast and MRV to investigate
the cause.

MRIresultsrevealed adura-basedenhancing
mass measuring 60x57x26 mm in the right
anterior part of the brain, with surrounding
edema causing significant mass effect and a
15 mm midline shift of the ventricular system,
suggestive of meningioma or dural lymphoma.
Additionally, the left lateral ventricle was
mildly dilated, with no lesions detected in the
posterior fossa and no signs of sinus venous
thrombosis. ( Figure1, A, B and C)

The patient was referred to a neurosurgeon
and admitted for surgical management of a
frontal skull base lesion compressing both
optic nerves and extending from the crista
galli to the optic foramina and sphenoid wings,
predominantly on the right side. Bilateral
papilledema was confirmed on examination.

Under general anesthesia, the patient
underwent a craniotomy and durotomy via a
right-sided lateral supra-orbital approach. Total
micro resection of the lesion, which appeared
grossly similar to tuberculoma or meningioma,
was performed. Coagulation was secured, and
a watertight dural closure was achieved using
TachoSil, without applying a drain.

The early postoperative period was
uneventful, with no complaints of CSF leakage,
anosmia, headache, weakness, or personality
changes. The patient experienced full
improvement in vision. Pending histopathology
results, he was discharged on paracetamol
1000 mg twice daily, kappa 500 mg twice
daily, dexamethasone 8 mg intramuscularly
for 5 days, omeprazole 20 mg twice daily, and
antibiotics.

Gross pathology showed multiple grayish
tissue pieces measuring 10 cm in aggregate.
Microscopic examination revealed confluent
epithelioid caseating granulomas  with
multiple Langhans multinucleated giant
cells and necrosis with fibrosis, consistent
with tuberculosis. No neoplastic cells were
detected. Consequently, the clinical diagnosis
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Figure 1| (A) & (B) MRI pictures show an enhancing right frontal dural-based lesion measuring 60*57*26mm associated with vasogenic
oedema in the right frontal lobe, causing a mass effect on the ipsilateral lateral ventricle with a midline shift of 15 mm and mild
dilatation of the contralateral lateral ventricle with normal posterior fossa. (C) Normal MRV study. (D) Normal posteroanterior view

chest X-ray of the same patient.

was tuberculoma of the brain.

At our institute, the patient, who had
no history of TB contact or pulmonary
tuberculosis, and a normal chest X-ray (Figure
1:D), was diagnosed with extrapulmonary
TB (brain tuberculoma). He began the initial
phase of treatment with a daily fixed-dose
combination of rifampicin 150 mg, isoniazid 75
mg, pyrazinamide 400 mg, and ethambutol 275
mg for two months, along with prednisolone
tablets tapered off after the first month.
This was followed by a continuation phase
of rifampicin 150 mg and isoniazid 75 mg
daily for ten months. The treatment course
was uneventful, and the patient's symptoms
improved remarkably.

DISCUSSION

Although tuberculosis primarily infects the
lungs, it can affect many organs and systems.
Early diagnosis and correct treatment are
crucial to reducing mortality and morbidity
associated with this disease.*”!

A retrospective study conducted over ten
years at a tertiary care hospital in Pakistan
found that the mean age of patients diagnosed
with CNS tuberculosis was 43 years, with a
higher prevalence in males.*® Our patient, a
39-year-old male, presented with headaches,
dizziness, vertigo, blurred vision, and tinnitus,
symptoms initially attributed to his history of
nasal polyps. Literature indicates that brain

tuberculoma presents with variable focal
signs and symptoms of a subacute or chronic
onset.””! Common early symptoms include
headache, fever, and weight loss, while specific
symptoms like diplopia may appear later."®'Ina
Sudanese case series of 16 patients with brain
tuberculoma, all presented with headaches,
about two-thirds had generalized seizures, and
approximately half had hemiparesis.*”!

In our case, the focal symptom was
blurred vision. Despite impaired visual tests,
lenses did not improve his vision, leading to a
proper fundal examination revealing bilateral
papilledema and shifting the diagnostic focus
to the brain. Although seizures, hemiplegia,
and other signs of raised intracranial pressure
are reported in the literature,”?! our patient
exhibited only papilledema.

MRI findings of tuberculomas can vary,
with lesions demonstrating homogeneous
nodular enhancement on contrast-enhanced
images and peripheral oedema on T2-weighted
images.”” Adults generally have frontal or
parietal lobe involvement, while children have
infratentorial involvement.”? Our patient's
brain MRI suggested a frontal lobe skull
base lesion compressing both optic nerves,
extending from the crista galli to the optic
foramina and sphenoid wings on the right side.
The radiographic features of tuberculomas are
non-specific and often mimic those of various
infectious and non-infectious conditions,
posing diagnostic challenges. A definitive
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diagnosis requires an intracranial biopsy
followed by histopathological examination.
Differential diagnoses include malignant
lesions, sarcoidosis, pyogenic  abscess,
toxoplasmosis, and cysticercosis.”®! While CT
scans are sensitive and specific for detecting
CNS tuberculoma,’”” MRI is superior for
diagnosis.[*’!

Our patient had no history of tuberculosis
or contact with infected individuals but
had hypertension and a history of nasal
polypectomy. These factors initially diverted
attention from CNS tuberculosis. The final
diagnosis was made through histopathological
examination revealing epithelioid caseating
granulomas with multiple Langhans
multinucleated giant cells. CNS granulomas can
be associated with other infectious diseases,
immunologic disorders, congenital disorders,
and neoplasms.?>?’! Brain biopsy is the most
accurate diagnostic method for multiple brain
tuberculomas,'”® and surgical intervention is
recommended for patients with neurological
deficits.??*%! Brain tuberculomas can develop
in rare cases into pus-filled cavities, indicating
poor defence mechanisms, and may require
surgical excision.l*"!

Our patient was diagnosed with
extrapulmonary TB (brain tuberculoma) and
treated according to WHO guidelines.*? The
initial phase included four tablets daily of a
fixed-dose combination of rifampicin 150 mg,
isoniazid 75 mg, pyrazinamide 400 mg, and
ethambutol 275 mg for two months, followed
by a fixed-dose combination of rifampicin 150
mg and isoniazid 75 mg for ten months. The
treatment was successful without adverse
effects. The patient also received steroids for
one month, tapered off in the second month
per WHO recommendations.'**! the duration of
treatment is recommended to be 12 months;
however, some neurologists extend treatment
to 18 months or longer in patients with multiple
or large lesions.**!

CNS tuberculosis is a serious health
problem, and treatment should not be delayed.
34 Sometimes, the standard 4-drug anti-TB
therapy should be initiated based on strong

clinical suspicion, even before bacteriologic
confirmation.** Numerous variables can affect
the response of the disease to therapy, and the
duration of treatment may need to be tailored
to the radiological response.l*’!

The prognosis is generally bad, with a
mortality rate that can reach as high as 50
%, especially in children. It depends on many
factors at presentation, including Glasgow
coma scale score, age, protein level in the
CSF, presence of complications and others.[*¢!
Fortunately, our patient responded excellently
to the treatment without significant adverse
events.

CONCLUSION

Brain tuberculoma is a rare disease but
carries serious consequences. The initial
clinical features, like headache, malaise and
fever, are subtle and non-specific. It has
many clinical similarities with other CNS
infections, inflammation or neoplasms. MRI
and CT scans of the brain may shorten the
differential diagnosis list. Histopathology and
or bacteriological diagnosis of tuberculosis on
brain biopsy is usually needed to confirm the
diagnosis.

Treatment with four anti-TB drugs for two
months, followed by two drugs for ten months,
is needed urgently and without any delay.
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