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CLINICAL VIGNETTE
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Introduction

Tuberculosis (TB) continues to be a prevalent infectious disease
in the world and it affects approximately 10 million people
annually, with an estimated 1.4 million TB-related deaths in
2021.' Pulmonary disease is usually the most common
manifestation of tuberculosis; central nervous system (CNS)
tuberculosis disease is rare, difficult to diagnose, and has a high
mortality rate.? The most common complications of CNS
tuberculosis are TB meningitis, tuberculoma, abscess, and
spinal tuberculosis.? It is estimated that CNS tuberculosis
occurs in 1-5% of all TB patients.® Risk factors for extrapul-
monary TB include HIV/AIDS, immunosuppression, infancy,
female sex, alcohol abuse, malighancy, diabetes, and vitamin D
deficiency.* In the United States, it is estimated that CNS
tuberculosis occurs in 4% of patients admitted to the hospital
with extrapulmonary TB,® and some authors note that clinical
CNS TB accounts for about 8% of all extrapulmonary cases.®
The diagnosis of extrapulmonary tuberculosis is often chal-
lenging and regarded as a “medical chameleon”, requiring a
high degree of suspicion.” We present an otherwise healthy
male with neurological symptoms initially suspected to have a
brain tumor, found to have a rare manifestation of TB diagnosed
through AFB culture of tissue from a brain biopsy.

Case

A 38-year-old previously healthy man presented with one week
of headache, nausea, and vomiting. The patient worked as a cab
driver and had moved from Uganda to the United States three
years prior. He had no known history of immunosuppression,
substance use, residence in a congregate facility, or any known
tuberculosis contacts. He was found to have an irregular,
lobulated mass within the left basal ganglia with extensive
vasogenic edema, midline shift, and obstructive hydrocephalus
on magnetic resonance imaging (MRI) (Figures 1 and 2). He
was also found to have a small enhancing mass of the left
parietal lobe. Further evaluation was notable for a 3mm pul-
monary micronodule of the left upper lobe on computed
tomography (CT) chest imaging, and lumbar puncture (LP)
notable for elevated protein (80 mg/dL) and a glucose of 73
mg/dL, with unremarkable cerebrospinal fluid (CSF) infectious

studies, including negative meningoencephalitis PCR panel,
coccidiomycosis, toxoplasmosis, west nile virus, varicella
zoster virus, VDRL, acid fast bacilli (AFB), fungal, and bac-
terial cultures. Serology for HIV-1/2 was negative. The patient
underwent a stereotactic brain biopsy with preliminary patholo-
gy suggestive of lymphoid tissue, with concern for possible
malignancy. He was discharged on a dexamethasone taper with
plans to follow up the final pathology review. The brain biopsy
was not sent for cultures or PCR.

One month later, he was readmitted to another hospital where
he underwent a second brain biopsy because the results of the
first biopsy were nondiagnostic. Pathology showed lympho-
histiocytic inflammation with granulomas and multinucleated
giant cells, necrosis, and gliosis. Bacterial, AFB, and fungal
cultures on the brain tissue were negative. TB PCR was not
performed on the brain biopsy. Unfortunately, he was lost to
follow up after discharge.

Two and a half weeks later, he was readmitted for evaluation
after he was found on the floor at home with altered mental
status. On exam, he was speaking in a soft, hoarse voice, had
poor prospective memory, and could only answer simple
questions. Repeat brain MRI demonstrated enlarging lesions
and a third brain biopsy was recommended given that the first
two biopsies did not establish a definitive diagnosis.

A week after admission, the patient had a fever (38.8 DegC) and
elevated lactate (2.6 mmol/L). Infectious workup with urinaly-
sis, blood cultures, and CT scans was only notable for bilateral
lower lobe ground glass opacities and mediastinal lymphadeno-
pathy on CT chest. The patient was unable to produce sputum
for pulmonary TB evaluation. Repeat lumbar puncture again
showed elevated protein (211 mg/dL) and a glucose of 53
mg/dL. Rheumatology and infectious diseases (ID) were con-
sulted regarding the granulomatous inflammation noted on the
second biopsy. Differential at the time was most concerning for
TB versus CNS sarcoidosis. Given the patient’s birth and
decades of residence in a TB-endemic country conferring an
epidemiologic risk factor for TB infection, and lack of other



findings suggestive of sarcoidosis, the decision was made to
start the patient on empiric intensified CNS tuberculosis
treatment with rifampin, isoniazid, pyrazinamide, levofloxacin,
linezolid, and dexamethasone taper. PET-CT six days later did
not demonstrate any lesions or mass concerning for sarcoidosis.

He remained hospitalized while receiving empiric TB treat-
ment. His ability to engage in conversation gradually improved
although he still had poor executive function and was unable to
fully understand the extent of his medical diagnosis.

Figures

A month after the third biopsy was obtained, an acid-fast
organism grew on AFB culture. The tentative diagnosis of TB
was confirmed by molecular test results positive for
Mycobacterium tuberculosis with no mutations associated with
rifampin or isoniazid resistance. About a month later, conven-
tional drug susceptibility testing confirmed that the patient’s
isolate was pan-susceptible to first line TB drugs. The patient
continued to tolerate treatment well and was eventually
discharged from the hospital two and a half months after
admission.

32440mm

Figure A) (left) and Figure B) (Right) show a left thalamic mass measuring 3.2 cm with internal non-enhancement suggestive of central

Necrosis.
Discussion

CNS TB usually begins with small caseous tubercles (also
known as Rich Foci) which can form throughout the brain,
spinal cord and meninges. These usually rupture and lead to TB
meningitis. However, if the tubercles continue to enlarge
without rupturing while the infection is contained by a
granulomatous reaction, then tuberculomas arise.® These space
occupying lesions may lead to a myriad of neurologic findings
depending on their location. A tuberculous abscess appears
similar to a pyogenic brain abscess on imaging, typically being
larger than tuberculoma and characterized by cavity formation
with central pus.® Differential diagnosis of CNS tuberculoma
should include neoplasms, Primary Central Nervous System
Lymphoma (PCNSL), pyogenic abscess, fungal infection,
neurocysticercosis, toxoplasmosis and sarcoidosis.*

In this case, the CNS lesion affected the patient’s executive
function, memory processing, and ability to understand his
diagnosis.

Recommended Treatment

Conservative medical management for CNS TB is effective for
most cases and might lead to superior functional recovery.®! It
includes a four drug, intensive-phase regimen consisting of
isoniazid (INH), rifampin (RIF), pyrazinamide (PZA), and
ethambutol (EMB). Surgery is reserved for cases with
obstructive hydrocephalus or compression of the brain stem.*?
In general, corticosteroids are recommended in TB meningitis
and where mass lesions with cerebral edema produce altered
mental status or focal neurologic deficits.® After two months of



therapy, for susceptible strains, PZA and EMB can be dis-
continued. INH and RIF are continued for an additional 7 to 10
months.'® Some experts substitute another drug for ethambutol
because it does not cross the blood-brain barrier. In this case,
levofloxacin was substituted for ethambutol and linezolid was
added to intensify treatment pending drug susceptibility results.
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