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Abstract Tuberculosis may involve the central nervous system (CNS), causing a variety of presentations from common 

meningitis, cerebritis, abscesses, spinal tuberculosis, arachnoiditis to rare tuberculoma. It may also cause lethal CNS 

complications [1-4]. CNS tuberculosis is more common in children, malnourished, young adults, immunocompromised, 

alcoholic, and cancer patients [5]. Patients with trisomy 21 are at more risk of developing stroke-like signs and symptoms of 

focal neurological deficits resulting from cardiovascular defects with or without systemic manifestations [6]. Here, we 

present a case of intracranial tuberculoma in an 18-year-old female with trisomy 21 who was born in Guatemala and was 

admitted through the ED with left-sided arm and leg weakness without other systemic manifestations of stroke such as 

headache, neck pain, vision changes, difficulty speaking or swallowing. After thorough diagnostic tests by MRI brain, CT 

chest, CT biopsy of the lung, and video-assisted thoracoscopic wedge resection, she was eventually diagnosed with a right 

inferior basal ganglia tuberculoma presumptive hematogenous dissemination from a tuberculous nodule in the right upper 

lobe of the lung. The patient responded well to medical management with anti-tuberculous drugs and steroids. We 

concluded that intracranial tuberculoma needs to be considered in the differential diagnosis of patients with trisomy 21 

presented with neurological signs of a stroke, mainly if they live in or have emigrated from areas with a high prevalence of 

tuberculosis. To the best of our knowledge, this is the second case report of brain tuberculoma described in a child with 

trisomy 21 [7].  
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Introduction 

 

Brain tuberculoma is considered one of the rare severe 

extra-pulmonary complications caused by hematogenous 

dissemination of tuberculosis [8]. It accounts for about 5-10% 

of extra-pulmonary TB cases and 1% of all TB cases [9]. 

Early intervention is required due to the high morbidity and 

mortality associated with it. 

The TB bacilli itself does not cause clinical presentations 

nor their antigens. The clinical presentations occur because 

of the space-occupying lesion causing pressure effects [10]. 

Generally, brain tuberculoma is asymptomatic [11], but the 

symptoms mostly depend on the anatomical location within 

the brain [12]. 

The neuroimaging and histopathological examination 

results make the diagnosis established. Medical 

management is preferred over surgery, which is reserved for 

refractory cases. 

 

Case presentation 

 

An 18-year-old trisomy 21 female who was born in 

Guatemala and recently emigrated with her family to the 

United States was brought to the emergency department of 

San Diego County California local hospital by her parents 

with a chief complaint of 3 months left-sided upper and 

lower extremities weakness which was progressively 

worsened over the past two weeks. The patient was no 
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longer able to untie her shoes or walk with a normal gait 

secondary to the weakness, which warned the family to 

bring her for further investigation. She denies any history of 

headache, neck pain, vision changes, difficulty speaking or 

swallowing, chest pain, or paranesthesia. The patient does 

not have a past medical or surgical history, and she was not 

taking any medication. Her vital signs upon admission 

showed a blood pressure of 108/66 mm Hg and a 

temperature of 36.6 C (97.9 F), a heart rate of 80 bpm, 

respiration is 16 breaths/min, spo2 is 99%. 

The initial clinical examination of the patient revealed that 

she had features consistent with trisomy 21, clinically stable 

with normal general systemic examination. A CNS 

examination of the left upper and lower extremity revealed 

weakness, hemiplegic gait, brisk reflexes, and an up-going 

toe. Otherwise, the patient had intact higher functions and 

cranial nerves as well as normal fundal examination results. 

Investigation showed neutropenia and anemia. Coagulation 

studies, liver, and renal function tests were all within normal 

limits. The patient's chest x-ray was read as normal. 

Upon admission, a Head CT scan without contrast was done. 

It showed 1.5x 0.8x 1.0 cm what was described by 

radiologist as intraparenchymal hemorrhage centered in the 

posterior right putamen/posterior limb of the right internal 

capsule with surrounding vasogenic edema (Figure 1). 

 

The patient underwent MRI of the brain with/without 

contrast for further evaluation. Brain MRI revealed a 

loculated lesion centered in the inferior basal ganglia with 

peripheral enhancement and several adjacent foci of nodular 

enhancement. Radiologist indicated that findings were 

highly suspicious of neoplasm either primary versus 

metastatic, including lymphoma or possibly infection 

(Figure 2). The patient underwent a CT scan of the 

chest/abdomen/pelvis, Chest CT scan showed two right lung 

masses. The first was lobular with calcification in the right 

lower lobe (Figure 3), and the second was measuring 1.5 cm 

diameter on the right apical lobe with high malignancy 

suspicion, and biopsy was considered (Figure 4). 

 

Figure 1: Computed Tomography (CT) of the brain without contrast 

showing amorphous focus of hyper-density measuring approximately 

1.5 x 0.8 x 1 cm consistent with acute hemorrhage centered in the 

posterior right putamen/posterior limb of the right internal capsule 

with a rim of hypodensity consistent with vasogenic edema. 

 

Figure 2: Magnetic resonance imaging (MRI) of the brain with 

contrast showing a lobulated lesion measuring approximately 1.6 cm 

in maximal dimension (yellow arrow) centered in the inferior right 

basal ganglia and with peripheral enhancement 
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Figure 3: First lung mass. A lobular mass with calcification in the 

right lower lobe has features suggestive of a hamartoma and a 1.5 cm 

diameter right apical mass is nonspecific and more suspicious for a 

neoplasm 

 

 

Figure 4: Second lung mass was measuring 1.5 cm diameter on the 

right apical lobe with high malignancy suspicion. 

 

CT scan of the abdomen/pelvis showed focal thickening of 

the anterior bladder wall, potentially related to a urachal 

anomaly versus neoplasm. Cystoscopy was considered for 

correlation. 

CT guided biopsy of the right upper lobe lesion has been 

done, which showed necrotizing granulomatous 

inflammation with multinucleated giant cells and extensive 

necrosis. No evidence of malignancy identified. GMS stain 

for fungus was negative, and the fluorescent auramine stain 

for the acid-fast organism was also negative. 

 

A spinal tap was performed after that and cytology exam 

was negative for malignant cells. CSF stains for AFB and 

fungal organisms were negative. 

Video-assisted thoracoscopic right upper lobe and right 

lower lobe segmentectomy were done. The biopsy 

confirmed granulomatous inflammation with central 

necrosis. Stains for acid-fast and fungal organisms were 

negative on both right upper and right lower lobe resected 

segments. The right lung upper lobe segmentectomy MTB 

complex PCR, paraffin block assay was positive 

(Mycobacterium tuberculosis organism detected). 

Tissue culture from the right upper lobe segment eventually 

confirmed the growth of Mycobacterium tuberculosis. The 

organism was sensitive to INH, rifampin, ethambutol, and 

pyrazinamide. 

The specimens eventually confirmed Mycobacterium 

tuberculosis based on MTB PCR and final cultures. The 

diagnosis of tuberculosis with brain tuberculoma as 

extra-pulmonary complication through hematogenous 

spread has been made. Subsequent lab results showed that 

the patient has a positive QuantiFERON test. 

 

Discussion 

 

Tuberculosis infection is caused by the inhalation of the 

respiratory droplets containing mycobacterium, leading to 

the activation of the helper T-cell within the lung's alveoli, 

leading to granuloma formation. Some bacilli can be 

disseminated through the blood to different parts of the body 

that are highly oxygenated like the brain [13]. Patients may 

present with non-specific findings like headaches, fever and 
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weight loss, nausea, photophobia, vomiting, sleep 

disturbance, and seizures [14-17]. Altered mental status and 

focal neurological signs were other common clinical 

manifestations [18-21] caused by the compression effects of 

the tuberculoma that may produce these unusual 

neurological symptoms. These were the findings in our 

patient, who presented to the emergency department with 

left-sided upper and lower extremities weakness. Clinical 

presentations of intracranial tuberculoma usually are not due 

to tubercle bacilli or its antigens but due to pressure effects 

of a space-occupying lesion. Neurological symptoms have 

evolved over the past three months of presentation in the 

absence of fever, headache, nausea/vomiting, or any other 

constitutional manifestations. 

Diagnostic evaluation of the intracranial tuberculoma 

started with proper history taking, physical exam with a 

thorough neurological exam, sputum acid-fast stain, 

QuantiFERON TB test, CT scan of the brain and chest, and 

MRI of the brain [22,23]. A definitive diagnosis is made by 

tissue biopsy, which demonstrates TB bacilli within the 

biopsied tissue [24]. 

Medical therapy is currently the recommended treatment for 

CNS tuberculosis. The regimen of isoniazid, ethambutol, 

pyrazinamide, rifampicin, and steroids diminishes 

tuberculoma size and complete resolution within three 

months [25]. Our patient showed gradual improvement in 

her power and gait with medical therapy. Surgery is usually 

reserved for patients who do not respond to medical 

treatment, mid-line shift, compression of the brainstem and 

spinal cord or presents with obstructive hydrocephalus 

[26,27]. 

 

Conclusion 

 

Trisomy 21 patients are at increased risk for stroke. Our 

patient had focal neurological manifestations of stroke due 

to intracranial tuberculoma. Intracranial tuberculoma should 

be considered in patients present with neurological deficits 

and increased intracranial pressure signs with no symptoms 

of systemic illness, especially if they come from a high 

prevalence area of tuberculosis. Surrogate diagnosis is made 

by a CT/MRI brain along with other radiological imaging of 

the chest, abdomen, and pelvis. Tissue biopsy or body fluid 

sampling is considered the definitive diagnostic test 

revealing the TB bacilli from an extracranial site. Invasive 

brain biopsy should be generally avoided since it is a 

high-risk procedure. When there are no radiologic findings 

of extracranial tuberculosis, stereotactic brain biopsy is 

preferred over open craniotomy, and this might be a 

reasonable approach to establish the diagnosis. In areas 

where tuberculosis is endemic, an empirical treatment trial 

might be a feasible alternative [28]. In our patient who 

emigrated from a developing country where 

neurocysticercosis is also prevalent, establishing diagnosis 

was essential. Neurocysticercosis is a benign and 

self-limiting condition, whereas brain tuberculoma is an 

active infection requiring prolonged antituberculosis 

therapy [29]. 

To the best of our knowledge, this is the second case report 

of brain tuberculoma described in a child with trisomy 21 

[7]. 

Medical therapy with anti-tuberculous medication and 

steroids is the mainstay of treatment with the surgical 

drainage reserved for non-responsive cases and is rarely 

needed [30]. 
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