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A malignant disseminated tuberculosis: concurrent 
intracranial tuberculosis with skipped multilevel 
spondylitis in a young immunocompetent patient
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AbStrAct
Background/aim. Mycobacterium tuberculosis (M. tuberculosis) infection can cause pulmonary and extrapulmonary tu-
berculosis (TB), resulted from hematogenous or lymphatic dissemination of the bacteria. Disseminated TB is character-
ized by the presence of two or more non-contiguous sites from the spread. Dissemination to the central nervous system 
(CNS TB) has several manifestations that can cause devastating neurological complications. Several predisposing factors 
include older age, human immunodeficiency virus (HIV) coinfection, and pharmacological immunosuppression. As the 
manifestation of CNS TB itself is rare, diagnosing it remains a challenge. Prompt antituberculosis treatment is needed to 
improve patient’s outcome. This paper aims to present a rare case of malignant disseminated TB in a young immunocom-
petent patient.
Case. This case presents an immunocompetent 17-year-old male with weakness in the four extremities. Through compre-
hensive history taking and examination, the patient was diagnosed with malignant disseminated TB, presenting as cere-
bellar tuberculoma, tuberculous meningitis, and multiple skipped level spondylitis TB; and concurrent pulmonary TB. 
Then, the patient underwent a surgery for the cervical lesion and was started on antituberculosis treatment in combina-
tion with corticosteroid. After the treatment, the patient’s motoric and sensoric functions improved and he was able to 
urinate and defecate normally.
Conclusion. This case demonstrates the importance of considering disseminated TB in the differential diagnosis of a pa-
tient with neurological deficits, regardless of the fact that the patient is young and immunocompetent. Prompt diagnosis 
and rapid initiation of treatment can improve the patient’s outcome.
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IntroductIon

Tuberculosis (TB) remains one of the world’s 
leading causes of illness and mortality. It is one of 
the top ten causes of death worldwide and the main 
cause of death from a single infectious agent. One in 
every three people, or 2–3 billion people, is infected 
with Mycobacterium Tuberculosis (M. Tuberculosis), 
with 5–15 percent of those infected developing ac-
tive TB disease during their lifetime. [1,2]. M. tuber-
culosis primarily causes TB in the lungs, however, it 
can also affect the other organs, resulting in ex-
trapulmonary TB (EPTB). EPTB has two forms, pri-
mary EPTB, which occurs at the site of initial infec-

tion and secondary EPTB, which is disseminated, 
occurring as a result of hematogenous or lymphatic 
spread of bacteria from the primary organ, reacti-
vation of latent TB, ingestion of infected sputum, or 
local spread from adjacent organs [3]. The presence 
of two or more non-contiguous sites from the spread 
is defined as disseminated TB [4] 

In 2019, an estimated 10 million people contract-
ed TB globally, of which there were 5.6 million men, 
3.2 million women, and 1.2 million children, with 
1.4 million cases of death [2]. According to the World 
Health Organization (WHO), South-East Asia (44%), 
Africa (25%), and the Western Pacific (18%) had the 
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highest percentages of people diagnosed with TB in 
2019, with smaller percentages in the Eastern Medi-
terranean (8.2%), the Americas (2.9%), and Europe 
(2.5%). India (26%), Indonesia (8.5%), China (8.4%), 
the Philippines (6.0%), Pakistan (5.7%), Nigeria 
(4.4%), Bangladesh (3.6%), and South Africa (3.6%) 
contributed for two-thirds of the global total [5]. In-
donesia had an estimated 845,000 cases of TB with 
93,000 death in 2018. TB is the fourth leading cause 
of mortality in the whole country and is the leading 
cause of death from a communicable disease among 
Indonesians aged 15 to 49. Only 569,865 (67%) of the 
estimated 845,000 cases reported in 2018 with the 
remaining one third was either undetected or diag-
nosed but not reported to the National Tuberculosis 
Program (NTP) [6].

The mechanism by which disseminated TB occurs 
is still unknown. One theory says that the lung infec-
tion causes the epithelial layer of alveolar cells to 
erode, allowing the infection to migrate into pulmo-
nary vein. The bacteria pass through the left side of 
the heart and then, systemic circulation, where it mul-
tiplies, resulting in systemic disseminated TB. Clinical 
manifestation of disseminated TB ranges from consti-
tutional symptoms, such as fever, weight loss, and 
night sweats to various clinical signs and symptoms of 
organ failure, depending on the organ involved [4].

It is a potentially fatal variant of TB caused by 
large lymphohematogenous spread of M. tuberculo-
sis bacilli. Delayed presentation is linked to a higher 
death rate, emphasizing the significance of early an-
tituberculosis treatment [7].

This paper aims to report a case of malignant dis-
seminated TB in young immunocompetent patient.

cASe rePort

A 17-year-old male was admitted to the hospital 
with weakness in the four extremities. The com-
plaint began 3 months before admission, starting 
from the right side of the body. One month before, 
weakness was also felt on the left side of the body, 
accompanied with lump on the low back and low 
back pain which was aggravated in supine position. 
Therefore, the patient slept on either of his side and 
could not rise from the bed. The patient also com-
plained of headache and fever since the last 3 
months before admission, cough and weight loss 
since the last 6 months before admission, shortness 
of breath since the last 2 weeks before admission, 
and numbness from the neck down to the toes. Uri-
nation and defecation had been difficult for the past 
week; hence, urine catheter must be placed.

On physical examination, the patient was found 
to be anemic and there was nuchal rigidity in neuro-
logical examination. The patient’s motoric function 
was 222233/333444 for the upper extremities and 

33344/33444 for the lower extremities. Hyperreflex-
ia was found on both sides. Pathological reflexes, 
including Hoffman, Tromner, Babinski, and Chad-
dock reflexes were found to be positive bilaterally. A 
gibbus was found on the physical examination of 
the vertebral column (Figure 1).

FIGure 1. Lump (gibbus) on the lower back of the patient

Complete blood count, comprehensive metabolic 
panel, chest radiograph, head and cervical comput-
ed tomography with contrast, thoracal magnetic res-
onance imaging with contrast were performed. 
There was decreased haemoglobin, increased white 
blood cell count, decreased albumin, and increased 
erythrocyte sedimentation rate (ESR). Hepatitis B 
surface antigen (HBSAg) and human immunodefi-
ciency virus (HIV) examination showed non-reac-
tive results.

Chest x-ray showed blunting of the costophrenic 
angle and air fluid level, suggesting pleural effusion 
on the right side (Figure 2). Meanwhile, CT-scan of 
the head showed hypodense lesion in the size of 1.23 
cm x 1.79 cm x 0.94 cm with rim contrast enhance-
ment and perifocal edema in the cortex-subcortex 
of left cerebellar hemisphere, suggesting a tubercu-
loma (Figure 3).

FIGure 2. 
Chest x-ray 
showed 
pleural 
effusion on 
the right side 
of the lung
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On whole spine Magnetic Resonance Imaging 
(MRI) (Figure 4), destruction of the anterior aspect 
of the corpus vertebrae C2-C4 with intraosseous ab-
scess and paravertebral soft tissue mass, forming a 
3.6 cm x 3.6 cm x 4.7 cm abscess at C2-C4 level which 
was hypointense on T1WI, hyperintense on T2WI, 
restricted diffusion area on DWI, with rim contrast 
enhancement was found. The mass extends to the 
epidural causing severe spinal cord compression, 
severe left and right foramina stenosis as high as C2-
C4 level, and myeloedema at C2-C3 level which is 
slightly hyperintense on T1WI and hyperintense on 
T2WI. There were lesions with the same characteris-
tics in the corpus vertebrae C7, T2 and T3, T9 and 
T10, accompanied by a paravertebral soft tissue 
mass that formed an abscess at T2-T3, T8-T9 and T9-
T10 level that extended and caused severe forami-
nal stenosis. Severe destruction of the anterior to 
posterior aspect with compression of the corpus 
vertebrae L3-L5 was also found, with an intraosse-
ous abscess and the surrounding paravertebral soft 
tissue mass forming an abscess at the level of L1-L5, 
compressing adjacent spinal cord.

The patient was diagnosed with tuberculous 
spondylitis, left cerebellar tuberculoma, tubercu-
lous meningitis, and lung TB. Surgery was done to 
fix the cervical lesion followed by gene Xpert and 
pathology examination on the tissue biopsy after 
the surgery of the cervical lesion. Cervical radio-
graph post-surgery in (Figure 5). 

Two months after surgery, the patient’s motoric 
function was 44333/33344 for the upper extremities 
and 55554/45555 for the lower extremities. Sensory 
deficit was reduced to hypesthesia at T3-T4 level. 
Complaint of pain on the neck decreased and the pa-
tient was able to urinate and defecate normally. 
Screening for other blood-borne viruses such as 
hepatitis B and C, as well as assessing nutritional 
status, blood pressure, blood sugar, and encourag-
ing smoking cessation, can also be highlighted dur-
ing clinical care as part of a package of person-relat-
ed health management.

dIScuSSIon

This paper presents an immunocompetent 
17-year-old male with clinical abnormal motoric 
function upper extremities and lower extremities 
and having gibbus. Gibbus deformities are charac-
terized by anterior collapse of one or more verte-
bral bodies resulting in kyphosis cause from spinal 
infections after tuberculosis [8]. Headache, fever, 
cough, weight loss, shortness of breath and numb-
ness from the neck down to the toes is a classic clin-
ical presentation of pulmonary TB. This infection of 
pulmonary TB is defined as tuberculosis of the lung 
parenchyma and the tracheobronchial tree only. 
Manifestation in adults should be distinguished 
from post-primary pulmonary TB, which is the most 
frequent TB. The classic clinical features of pulmo-

FIGure 3. CT scan of the head suggesting a tuberculoma in the cortex-subcortex of the left cerebellar hemisphere with 
perifocal edema
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nary TB include chronic cough, sputum production, 
appetite loss, weight loss, fever, night sweats, and 
hemoptysis. Someone presenting with any of these 
symptoms should be suspected of having TB. If they 
are or were known to be in contact with infectious 
TB, they are even more likely to be suffering from 
TB [9].

This patient diagnosed with malignant dissemi-
nated TB despite being immunocompetent without 
any history of HIV infection, malignancy, or autoim-
mune disease. Disseminated TB accounts for 1 to 3% 
of all TB cases with predisposing factors such as old 
age, history of infections in childhood, HIV infec-
tion, alcohol abuse, diabetes, chronic kidney or liver 
failure, organ transplant, pharmacological immu-
nosuppression, pregnancy, and symptoms lasting 
over 12 weeks [10,11]. Central nervous system TB 
(CNS TB) accounts for 1 to 5% of all patients with TB 

and occurs in 10% of patients with AIDS-related TB. 
CNS TB can be manifested as tuberculous meningitis, 
tuberculoma of the CNS, tuberculous brain abscess, 
and spinal TB. Spinal TB itself consists of extradural 
and intradural tuberculous spinal infection. Extra-
dural tuberculous spinal infection can manifest as 
spondylitis, paraspinal, and epidural abscess [12]. 

CNS TB manifestations that can be found in our 
patient is cerebellar tuberculoma, tuberculous men-
ingitis, and tuberculous spondylitis in spite of the 
absence of predisposing factors. The spread of my-
cobacteria to the CNS results in the formation of 
granulomatous foci that can manifest as tubercu-
lous meningitis or as tuberculoma depending on 
whether the infection spreads into the subarach-
noid space or is contained by a granulomatous in-
flammatory reaction [12]. Tuberculous meningitis is 
a serious infection of the central nervous system 

FIGure 4. MRI examination of the whole spine showing destruction of corpus vertebrae at C2-C4, C7, 
T2-T3, T9-T10, and L3-L5 level with intraosseous abscess and paravertebral soft tissue mass that 
extends to the epidural causing severe spinal cord compression
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(CNS) that primarily affects the brain parenchyma, 
meninges, and spinal cord. Neuroimaging features 
of tuberculous meningitis include leptomeningeal 
and basal cisternal enhancement, hydrocephalus, 
periventricular infarctions, and tuberculoma [13]. 
In patients with tuberculous meningitis, nonspecific 
symptoms like fever, headache, fatigue, malaise, an-
orexia, and myalgia can be found lasting between 2 
to 8 weeks before symptoms of meningeal irritation, 
such as stiff neck with focal neurological deficits oc-
cur. Only 10% of the patients have previous TB in-
fection and 30 to 50% of the patients have active pul-
monary TB seen on chest x-ray. Pleocytosis, 
increased protein, and low sugar can be seen from 
the cerebrospinal fluid examination. Patients with 
tuberculoma or a tuberculous brain abscess may ex-
perience headaches, seizures, papilledema, or other 
indicators of elevated intracranial pressure, de-
pending on where the infection is located [14].

Tuberculous spondylitis, or Pott disease, occurs 
in 1 to 5% of TB cases. The diagnosis of TB spondyli-
tis is difficult since it requires a high level of clinical 
suspicion. Despite the fact that TB spondylitis has a 
low mortality rate, it is associated with higher mor-
bidity rate because significant diagnostic delay re-
sults in severe bone abnormalities and neurological 
deficits. TB spondylitis most commonly affects the 
thoracic and thoracolumbar segments, causing ver-
tebral bodies to be destroyed. Concomitant paraspi-
nal abscesses and epidural involvement can be 

found in about 70% and 65% of the patients, respec-
tively. Multifocal engagement and involvement of 
other segment are unusual [15]. Atypical presenta-
tion of TB spondylitis refers to patients who do not 
have the typical clinical characteristics of axial pain, 
constitutional symptoms, kyphosis, or normal radi-
ological findings (paradiscal). Atypical radiographic 
patterns include concentrated vertebral collapse, 
isolated neural arch involvement, ivory vertebra, 
circumferential vertebral involvement, contiguous 
or skip vertebral lesions, and multifocal osseous in-
volvement [16]. As seen in this case, the patient has 
atypical presentation of tuberculous spondylitis, 
showing a multilevel skipped lesion in the cervical, 
thoracal, and lumbal vertebrae.

Tuberculous pleurisy might manifest as an acute 
disease with a high fever or as a subacute or chronic 
illness with a low fever. Pleuritic chest discomfort 
(dry pleurisy) may be the first symptom, although 
breathlessness is the most common symptom pro-
duced by pleural effusion. Dullness on percussion 
and decreased breath sounds at the afflicted loca-
tion are physical indications of effusion [9].

The patient was diagnosed with disseminated TB 
because of the presence of intracranial manifesta-
tions (cerebellar tuberculoma and tuberculous 
meningitis), bone manifestation (spondylitis TB), 
and pulmonary TB.

Complaints of weight loss, fever, headache, and 
nuchal rigidity supported the diagnosis of tubercu-

FIGure 5. Cervical radiograph post-surgery
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lous meningitis, while cough and difficulty breath-
ing showed symptoms of pulmonary TB. The diag-
nosis of spondylitis is supported by the weakness 
symptoms in the four extremities. The laboratory, 
radiology, and pathology examinations also support 
the diagnosis.

The diagnosis of spinal TB is based on the correla-
tion of clinical and imaging findings, and it was veri-
fied by culture and sensitivity tests, Gene Xpert PCR 
testing, or histological evidences. Caseative necrosis, 
epithelioid cell granuloma, and Langhans giant cells 
are the typical histological hallmarks of TB, and they 
have been documented in 72 to 97% of cases [16].

Gene Xpert tissue biopsy showed that the sample 
was sensitive to rifampicin and pathology report 
from the resected tissue revealed abundant caseous 
necrosis accompanied by multinucleated giant cells, 
confirming the diagnosis of spondylitis TB.

The start of treatment is linked to a considerable 
improvement in outcomes. Anti-tuberculosis medi-
cation is the mainstay of tuberculous meningitis 
treatment. Treatment for TB must be sustained for 
at least 9 to 12 months. Isoniazid, rifampicin, pyrazi-
namide, streptomycin, and ethambutol are among 
the first-line anti-tuberculosis medicines used; treat-
ment is separated into two phases: an intense (ini-
tial) phase and a maintenance phase. The anti-tu-
berculosis regimen in the intensive phase consists 
of a combination of four first-line drugs: isoniazid, 
rifampicin, streptomycin, and pyrazinamide. The 
intense phase will last two months. A two-drug regi-
men (isoniazid and rifampicin) is administered for 7 
or 10 months in the continuation phase. To avoid 
the development of further resistance in multid-
rug-resistant TB, therapy with at least one suscepti-
ble injectable and at least three additional suscepti-
ble medicines is necessary. In disseminated TB with 
meningitis, pericarditis, and adrenal insufficiency, 
as well as disseminated TB with refractory hypox-
emia, adjunct corticosteroid therapy can be admin-
istered [4,17].

Cervical collar brace was put on the patient. Oral 
rifampicin 450 mg, isoniazid 300 mg, pyrazinamide 
1,000 mg, and ethambuthol 750 mg were given daily. 
One gram of streptomycin intramuscular injection 
were given for 2 months. Five mg of intravenous 
dexamethasone injection was given three times a 
day that tapered of weekly. Anterior cervical corpec-

tomy and fusion surgery was done on the patient 
and the patient was referred for physiotherapy. 

Monitoring this case about skipped multilevel 
spondylitis in 6 month, every years to Five-year 
evaluated for patients about clinical finding and 
physical examination. Contrast-enhanced and diffu-
sion-weighted magnetic resonance imaging can 
used when clinical deterioration. The principle of 
treatment is as same as typical cases [18]. For the 
management of extra-pulmonary TB (the bones and 
joints), duration treatment is extended to 9 months. 
Meantime, surgery is an efficient treatment for spi-
nal TB patients with manifestations of neurological 
deficits, kyphotic deformity, or large abscesses. Pa-
tients with skip non-contiguous lesions are vulnera-
ble to create neurological complications indicating a 
high need of surgical medication. Identification of 
non-contiguous spinal TB can influence the plan for 
surgical intervention decisions [19–21]. Following 
clinical history and physical examination, trials of 
anti-TB medication and the use of spinal MRI and 
Bone CT scan have played an essential role in the 
early diagnosis and prompt treatment that will sig-
nificantly increase outcome of patients.

concluSIon

Dissemination of M. tuberculosis into the central 
nervous system often has a late presentation, result-
ing in late diagnosis and treatment that significantly 
impair the patient’s quality of life. CNS TB is a rare 
manifestation of disseminated TB, making the diag-
nosis often difficult and requires a high clinical sus-
picion. Its clinical symptoms and radiologic findings 
might also be mistaken for those of other diseases. 
Prompt diagnosis and treatment are needed to pre-
vent morbidity and other neurological complica-
tions in order to improve the patient’s quality of life.
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