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T2 hypointensity cent literature on the topic.
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The global burden of tuberculosis is rising, including

Introduction development of drug-resistant strains and severe forms of the

disease. This increase is likely linked to the growing global
Tuberculosis (TB) is one of the most ancient known dis-  HIV burden and the rising use of chemotherapy and steroids,
eases affecting humanity, with evidence of its presence in an- which can impair immunity. According to the WHO’s 2022
cient Egyptian and Peruvian mummies dating back to 9000 Global Tuberculosis Report, an estimated 10.6 million peo-
BC [1]. ple fell ill with TB in 2021, up from 10.1 million in 2020.
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Additionally, 1.6 million people died from TB in 2021 compared
to 1.5 million in 2020 [2].

Tuberculosis is relatively common in certain regions of the
world and can potentially affect almost every part of the hu-
man body. Central nervous system tuberculosis (CNS TB) is
rare however, affecting only 0.5%-2.0% of individuals with sys-
temic TB, with 2 out of 100,000 involving the spinal cord [3].

CNS TB can manifest in 3 distinct forms: tuberculous
meningitis, intracranial tuberculoma, or spinal TB. Spinal TB
can present with a variety of lesions, including tuberculous
spondylitis, arachnoiditis, meningitis, or intramedullary le-
sions. Among these, intramedullary tuberculosis (tubercu-
loma) is the least prevalent, but imposes a significant clini-
cal impact and accounts for approximately 8% of all cases of
spinal TB [1].

Spinal cord TB is a significant extrapulmonary form of the
disease, primarily affecting individuals aged 16-30. Its preva-
lence has increased, likely due to rising HIV/AIDS cases. The
advent of CT and MRI since 1987 has enhanced diagnostic ca-
pabilities, helping to prevent permanent neurological deficits
[1,4].

MRI is the preferred modality for evaluating potential
tuberculomas. Although the imaging appearance can be clas-
sical and strongly indicative of a diagnosis—characterized
by central low T2 signals, surrounding enhancement, and
edema— it is important to recognize that these features may
vary depending on the stage of the disease [1].

In this article, we summarize the MRI findings from 3 cases
of spinal cord tuberculoma confirmed through clinical eval-
uation, laboratory tests, and MRI imaging. We also review the
4 stages of tuberculoma and their characteristic MRI findings
with relevant literature to update clinicians, aiding in the
early diagnosis and management of this rare and challenging
condition to minimize the risk of permanent neurological
sequelae.

Case 1

A 25-year-old male schoolteacher presented with a 2-day his-
tory of acute urinary retention, along with numbness and bi-
lateral weakness in his lower limbs that had developed over
the past 10 days. He also reported a persistent productive
cough for the past 2 months, as well as weight loss and de-
creased appetite. The patient has a history of contact with a
known TB patient—his brother—2 years ago. A complete blood
count (CBC) showed normal results, but the erythrocyte sedi-
mentation rate (ESR) was elevated. Sputum tests for Acid Fast
Bacilli (AFB) were conducted and returned positive on 2 occa-
sions, confirming the presence of Mycobacterium tuberculo-
sis.

Multiplanar spinal MRI (thoracolumbar) without and with
contrast was performed, given that the patient had already
exhibited localized signs of lower extremity weakness. The
MRI revealed a small intradural, extra medullary lesion at
the L2 level of the lumbar spine, measuring approximately
12 x 16 mm. The lesion was isointense on T1-weighted im-
ages and isointense to hypointense on T2-weighted and T2
fat-suppressed STIR images, with a small focus of central hy-
perintensity on long TR sequences. The lesion demonstrated

homogeneous enhancement with a small central nonenhanc-
ing focus on postcontrast imaging (Fig. 1).

Based on the laboratory findings (positive sputum AFB) and
the characteristic MRI features (centrally T2 hypointense le-
sion with peripheral edema and rim enhancement), the diag-
nosis of intradural and extramedullary spinal cord tubercu-
loma in the caseous stage was made.

The patient was started on a 4-drug anti-tuberculosis reg-
imen (rifampicin, isoniazid, pyrazinamide and ethambutol).
Following this treatment, his cough subsided, and notable im-
provement was seen in his neurologic function.

Spinal cord tuberculomas can present with various neuro-
logical symptoms, such as sensory and motor deficits, as well
as bladder and bowel dysfunction, as observed in this case.
The initial nonspecific symptoms including persistent cough
and weight loss, likely delayed the diagnosis, leading to the
development of the spinal lesion and neurological complica-
tions.

Case 2

A 30-year-old male military personnel, stationed at a military
camp for the past 2 years, presented with a 2-month history of
productive cough and a 2-week history of lower back pain and
numbness. Additionally, he had multiple matted and enlarged
cervical lymph nodes.

No contact history with chronic cough was identified, and
there was no family history of similar illnesses. The CBC
showed mild lymphocytosis, the ESR was raised, and the chest
X-ray revealed areas of patchy air space opacity.

AFB staining was performed on his sputum which tested
positive 2 times, indicating the presence of Mycobacterium tu-
berculosis. Fine-needle aspiration cytology (FNAC) of the cer-
vical lymph nodes confirmed caseous necrosis.

The spinal MRI revealed an oval, well-defined and
intradural-intramedullary lesion measuring 14 x 12 mm lo-
cated at the T12 vertebral level. On T1-weighted imaging, the
lesion was isointense. On T2-weighted imaging, the lesion ap-
peared hypointense and was surrounded by a hyperintense
rim. On postgadolinium imaging, the lesion demonstrated pe-
ripheral rim enhancement, exhibiting the characteristic “tar-
get sign” appearance which was in favor of central caseation.
This was consistent with the caseous stage of CNS TB (Fig. 2).

Based on the clinical presentation, sputum AFB stain,
FNAC findings, and the characteristic MRI features of T2-
hypointensity with a hyperintense rim and ring enhance-
ment, the results strongly suggested the caseous stage of
spinal cord tuberculoma.

The patient was started on a standard anti-tubercular
treatment regimen, including a combination of isoniazid, ri-
fampicin, pyrazinamide, and ethambutol. The patient’s symp-
toms gradually improved. Follow-up imaging at 6 months
demonstrated significant reduction in the size of the tuber-
culoma (image not shown).

Case 3

A 20-year-old female patient presented with a 3-month his-
tory of productive cough, a 1-month history of neck pain and
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Fig. 1 - Case 1. Twenty five-year-old male with spinal cord tuberculoma. The multiplanar spinal MRI (thoracolumbar) shows
an intrathecal, extramedullary lesion measuring 16 x 12 mm at the L2 level. The lesion is isointense on T1W (arrow, B), iso
to hypointense on T2W (arrow, A) and STIR (arrow, C) with a small focus of central hyperintensity on these sequences. On
postgadolinium imaging, the lesion demonstrates primarily peripheral enhancement (arrows, D, E, F) which favors a

differential of spinal TB caseation stage.

deformity, and a 1-week history of quadriparesis. She also re-
ported experiencing fever, unquantified weight loss, and night
sweats.

No family history of similar illnesses or chronic cough
was identified. The patient was given ceftriaxone antibiotics
1 month ago, resulting in partial improvement of signs and
symptoms, which have since returned. The CBC is within the
normal range, but the ESR is elevated. Acid Fast Bacilli (AFB)
staining was performed on the patient’s sputum, which tested
positive on 2 occasions.

On multiplanar cervical spine MRI, there was an intradural-
intramedullary well-defined lesion measuring 27 x 12 mm,
located between the C2 and C4 vertebral levels in the cervi-
cal spine. The lesion displayed focal cord thickening, isointen-
sity on T1 images and hypointensity on T2 images, accompa-
nied by significant adjacent cord edema extending to brain-
stem. Postgadolinium imaging revealed peripheral enhance-

ment, manifesting a target sign (Fig. 3). Additionally, there was
no change in signal intensity in the adjacent vertebrae, and no
intraspinal or paraspinal abscess collection was observed. The
overlying musculature appeared normal.

Upon starting the 4-drug anti-TB regimen, signs and symp-
toms improved, appetite increased, and weight gain began.

This case illustrates cervical cord involvement, despite the
thoracic cord being the most commonly affected area in spinal
tuberculoma. The patient exhibited weakness in all extrem-
ities, highlighting the clinical significance of spinal tubercu-
loma in causing compressive myelopathy. The adjacent verte-
bral bone and paraspinal tissue appeared normal, indicating
that the condition was not due to extension from surrounding
tissues, but rather suggested possible hematogenous spread
from a primary lung focus. Most spinal cord tuberculomas are
associated with other central nervous system involvement,
such as brain lesions or complications of pulmonary TB. In
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Fig. 2 - Case 2. Thirty-year-old male with caseous stage spinal TB. The multiplanar, gadolinium-enhanced MRI shows an
oval, well-defined and intradural-intramedullary lesion measuring 14 x 12 mm located at the T12 vertebral level within the
spinal cord. On T1-weighted imaging, the lesion is isointense (arrow, A). On STIR and T2-weighted imaging, the lesion
appears hypointense, surrounded by a hyperintense rim (arrows, B, C, D). On postgadolinium imaging, the lesion exhibits a
peripheral smooth ring enhancement with central hypointensity, demonstrating the characteristic “target sign’’ appearance

showing caseous stage spinal TB (arrows, E, F).

this case, the patient presented with a chronic cough and
a positive AFB sputum test, indicating hematogenous seed-
ing from the primary lung focus. The typical intramedullary
T2 hypointensity with peripheral ring enhancement strongly
supported diagnosis at the caseous stage.

In all 3 cases, they were managed medically with anti-TB
treatment, resulting in improved motor activity and cessation
of symptoms, with no surgical intervention performed.

Discussion

Isolated spinal cord tuberculomas, without the involvement
of meninges and overlying bone, are extremely uncommon

and have been reported only in case reports. This condition
was first described by Abercrombie in 1828 [5], and since then,
around 100 cases have been reported in the literature [5,6].

Spinal cord involvement in TB is much less common com-
pared to intracranial tuberculomas, with only about 0.2% of
CNS TB cases showing spinal cord involvement. As a result,
it can be quite challenging to diagnose spinal TB, especially
in individuals who are not from regions where the disease is
endemic [7].

In contrast to Pott’s disease, spinal cord TB lacks a sig-
nificant adjacent inflammatory response, and the interverte-
bral disc is usually spared until the late stages of the disease.
Spinal cord TB more frequently affects young adults, typically
between the ages of 25 and 35, with the thoracic region of the
spinal cord being the most commonly involved [8,9].
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Fig. 3 - Twenty-year-old female with caseous stage spinal TB. MRI findings of the brain and cervical spine reveal an
intramedullary well defined mass lesion measuring 27 x 12 mm in the cervical cord between C2 and C4 vertebral levels. On
the sagittal T1 images, the region appears iso-intense (arrows, A, F), while it is hypointense on T2 images (arrow, B).
Postcontrast images show peripheral ring-like enhancement, indicated by the arrow (C, D, E). Additionally, the T2 images
display marked adjacent hyperintensity extending up to the level of the medulla, along with adjacent edema.

The spread of the infection to the spinal cord is usually
hematogenous, although in some cases, spinal cord involve-
ment may arise from local extension of a tuberculous focus in
the vertebral spine itself. Prompt diagnosis and appropriate
anti-tubercular treatment, along with potential surgical inter-
vention if necessary, are crucial in managing spinal tubercu-
lomas and preventing further neurological deterioration [7,9].

Spinal cord tuberculomas are often confused with spinal
medullary lesions, such as spinal cord astrocytomas and
ependymomas. Both types of lesions display T1-weighted hy-
pointensity and T2-weighted hyperintensity; however, nei-
ther exhibits T2 hypointensity, which is characteristic of the
caseous stage of TB, as seen in all our cases. These tumors
can further confuse the diagnosis, particularly in the early
noncaseous stage of tuberculoma, where T2 hyperintensity is
seen [10-12]. To differentiate these, clinical associations, epi-
demiological factors, the extent and location of spinal cord in-
volvement, and enhancement patterns can assist in making
a correct diagnosis. Additionally, spinal cord abscesses rep-
resent another differential diagnosis, typically characterized

by T2 hyperintensity with a hypointense rim. Nonetheless, T2
hypointensity remains a valuable tool for identification. In all
the cases discussed, the presence of typical T2 hypointensity
strongly suggests a diagnosis of tuberculoma in the caseous
stage rather than other possible differentials [11,12].

A similar case report by Knobbe et al. describes a 71-year-
old male who presented with extensive spinal involvement in
the lower thoracic region, indicative of the caseous stage of TB
[13]. The MRI findings were similar to those in ours, however,
he was older and exhibited multi-level involvement from T7 to
T12. Notably, he had a history of non-Hodgkin lymphoma and
was undergoing chemotherapy, although he was HIV negative.
In contrast, our patients are younger and demonstrate smaller
segments of spinal cord involvement, likely due to the absence
of any known immune-compromising conditions.

In 2 cases reported by Lu et al, the findings closely resemble
those in our cases, as they both involved short segments of
the spinal cord—one in the cervical region and the other in
the lower thoracic region—exhibiting the typical target sign
[14].
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Overall, spinal cord TB is a relatively rare manifestation
of this infectious disease, making it a diagnostic challenge,
particularly for clinicians practicing outside tuberculosis-
endemic areas [8].

Diagnosis of spinal TB is often suggested by characteris-
tic clinical features and imaging findings, but tissue diagnosis
is considered the gold standard. Bacteriological confirmation
can be obtained through methods like culture, histopathology,
or polymerase chain reaction (PCR) [15].

In the 3 cases presented, the patients’ diagnoses and ini-
tiation of anti-TB treatment were based on their history, TB
symptom complex, and physical exam findings of focal neu-
rological deficits [16]. This diagnosis was further supported
by suggestive MRI findings, revealing a characteristic “target
sign” lesion, as well as FNAC findings of necrotizing granu-
lomatous inflammation from lymph nodes and positive AFB
from sputum staining [17].

Magnetic resonance imaging (MRI)

MRI is the preferred modality for the evaluation of spinal TB,
with a reported sensitivity of 96% and specificity of 93%. The
Infectious Diseases Society of America (IDSA) strongly recom-
mends MRI in the evaluation of suspected spinal infections, as
it can better assess spinal canal compromise and cord com-
pression [14]. MRI signal changes can be observed as early as
3-5 days after spinal infection, when other imaging modalities
may not show any abnormalities [18,19].

Contrast enhancement improves the diagnostic accuracy
of spinal TB detection and helps evaluate the extent of disease,
such as intraspinal canal extension or spinal cord involve-
ment. Vertebral inflammatory changes are seen as marrow
edema, appearing as hypointensity on T1-weighted images
and hyperintensity on STIR and T2-weighted images [10,19].

With gadolinium, enhanced regions of marrow edema
show well-defined heterogeneous enhancement. When there
is paraspinal abscess, smooth, thin peripheral wall enhance-
ment is seen. Disc involvement is typically seen later in the
course of the disease and is characterized by reduced disc
space, high signal intensity on T2-weighted images with loss
of the intranuclear T2 hypointense cleft [10,18].

MRI can also demonstrate intramedullary or ex-
tramedullary tuberculomas, spinal cord edema, and myelo-
malacia. The radiological picture depends on the stage of
the tuberculoma. MRI findings demonstrate 4 types of tu-
berculoma: noncaseating granuloma, caseating granuloma
with a solid center, caseating granuloma with a liquid center,
and calcified granuloma. In the early phase, tuberculoma is
characterized by severe infective reactions, poor formation of
the gelatinous capsule, and severe edema around the lesion.
During this phase, T1-weighted and T2-weighted images both
show equal signal intensity, which is evenly enhanced after
contrast administration [16,18].

MRI findings for each stage are presented as follows.

1. Noncaseating granuloma
In cases of noncaseating granuloma, MRI characteristics
include iso- to hypointense signal on T1-weighted im-
ages and hyperintensity on T2-weighted images. FLAIR se-
quences show no suppression, and DWI and ADC maps

demonstrate no restricted diffusion. After gadolinium con-
trast administration (T1 C+), there is typically homoge-
neous enhancement [6,12].

2. Caseating granuloma
For caseating granulomas, T1-weighted images appear iso-
to hypointense with a hyperintense rim. On T2-weighted
images, central hypointensity with a hyperintense rim that
represents gliosis and abundant monocyte infiltration is
found, surrounded by vasogenic edema. FLAIR sequences
also show no suppression, and DWI/ADC sequences ex-
hibit no restricted diffusion. T1 C+ images may reveal
either homogeneous or ring enhancement. Additionally,
MR spectroscopy shows a decrease in N-acetylaspartate
(NAA)/creatine (Cr) ratios, a slight decrease in NAA/choline
(Cho) ratios, and elevated lipid-lactate peaks in about 86%
of cases [6,10,12].

3. Caseating granuloma with central liquefaction
In cases where caseating granulomas undergo central
liquefaction, T1-weighted images still show iso- to hy-
pointense signal with a hyperintense rim. T2-weighted im-
ages reveal a hypointense rim surrounding a central hyper-
intensity, accompanied by vasogenic edema. FLAIR imag-
ing may exhibit partial suppression, while DWI/ADC re-
sults can show variable diffusion restriction. T1 C+ images
typically demonstrate ring enhancement [6,10,12].

4. Calcified granuloma
Calcified granulomas appear iso- to hypointense on T1-
weighted images and hypointense on T2-weighted images.
FLAIR sequences do not show suppression, and DWI/ADC
images reveal no restriction. Following gadolinium admin-
istration (T1 C+), calcified granulomas generally show no
enhancement [6,10,12].

As the gelatinous content in the tuberculoma increases,
the peripheral edema is alleviated or may disappear. In this
stage, T1-weighted images show equal signal intensity, while
T2-weighted images show equal or low signal intensity, with
rim enhancement and low signal in the central region which is
the “target sign”. Low signal at the center represents caseous
substance and the surrounding high signal rim shows periph-
eral infective granulation tissues. Details of characteristic MRI
findings are more completely covered in the Introduction of
Mohajeri Moghaddam and Bhatt [20].

Differential diagnosis

Most of the differentials of spinal cord tuberculoma are spinal
intramedullary tumors, such as astrocytic glioma, ependy-
moma, and hemangioblastoma or spinal cord abscess. The
“target sign” on MRI, as seen on two of the above cases, charac-
terized by a central area of T2 low signal intensity surrounded
by a peripheral rim of high signal intensity, is a valuable in-
dicator that can help differentiate spinal tuberculoma from
other intramedullary lesions. Rim enhancement on contrast-
enhanced MRI is also commonly observed in spinal TB. Com-
pared to tumors, spinal tuberculoma typically has a sharper
margin and lower T2-weighted signal intensity, which can
help in the differentiation of these entities [19].
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Conclusion

In these 3 cases of spinal TB, the MRI findings were specific,
and an accurate diagnosis was obtained, which was supported
by the clinical data. For the diagnosis of spinal intramedullary
TB, MRI is the optimal imaging technique.

Scope of the manuscript

The manuscript aims to consolidate the existing knowledge
of imaging of spinal tuberculosis and the updates.
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