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The incidence of skeletal tuberculosis is about 1%-5% of all tuberculous infections. The most
common sites are the spine, hip, knee, foot, elbow, hand, and shoulder, whereas the sternum,
ribs, sternoclavicular joint, and calvaria are rarely affected. Because of the emergence of
skeletal tuberculosis in therapeutic management, radiologists need to be aware of the imag-
ing findings in pulmonary and extrapulmonary tuberculosis. Conventional X-ray plays an
important role in diagnosing pulmonary and skeletal tuberculosis. Tuberculosis is known as
the ‘great mimicker’, however, thus computed tomography and magnetic resonance imaging
may provide additional details that assist the radiologist in distinguishing this tubercular
infection from others. We report the case of a young male patient with skeletal tuberculosis
who presented with general weakness, paraplegia, and a calvarial mass.
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Introduction

Tuberculosis (TB) is highly endemic in Indonesia, which has
the second largest tuberculosis burden globally, with 845,000
cases of disease and 98,000 cases of mortality in 2018. Over-
all, TB is the fourth highest cause of death in Indonesia. Cur-
rently, it remains a challenge to diagnose tuberculosis at an
early stage, particularly at extrapulmonary sites such as the
skeleton. Skeletal infection represents only 1%-5% of all tu-
berculosis infections and may present as a malignancy in a
differential diagnosis. We present the case of a young male
patient with skeletal tuberculosis who presented with general
weakness, paraplegia, and a calvarial mass.

Case report

Admission: February 2019

A 24-year-old male patient presented at the emergency de-
partment with a seizure, following four days of fever prior to
admission. The fever was preceded by a chronic productive
cough with yellowish sputum and gradual weight loss for a
month. Four months prior to admission, the patient was hos-
pitalised with inferior paraparesis and a calvarial mass con-
sidered to be a metastasis, with a malignant lung mass sus-
pected as the primary cause.

Enhanced multi-slice computed tomography (MSCT) and
magnetic resonance imaging (MRI) of the head showed left
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Fig. 1 - Axial and coronal reformatted enhanced head MSCT (A,B) and axial T1 weighted images on enhanced MRI show left
parietal bone destruction with soft tissue rim enhancement extending to the intracranial region, resulting in focal
meningoencephalitis of the parietal lobe with slightly restricted diffusion on diffusion-weighted images (DWI) (E).
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Fig. 2 - Posterior vertebral destruction involving the lamina, pedicle, and the transverse and spinous processes, with a mass
forming at the level of Th 5-6 that extended to the spinal canal and compressed the myelum with visible dural
enhancement in axial T1 (A), coronal T1 weighted image (B), and sagittal T2 weighted image (C), Suspicion of a lung mass in

axial T1 weighted image with contrast (D).

parietal bone destruction and soft tissue rim enhancement
extended to the intracranial region and focal meningoen-
cephalitis at the parietal lobe (Fig. 1). Both enhanced and un-
enhanced thoracolumbar MRI was performed, due to the pres-
ence of inferior paraparesis, and showed posterior vertebral
destruction involving the lamina, pedicle, and the transverse
and spinous processes, with a mass forming at the level of
Th 5-6 that extended to the spinal canal and compressed the
myelum with visible dural enhancement. An additional MRI
finding showed an irregular mass on the right lung suggested
as lung mass (Fig. 2).

Moreover, laboratory analysis showed the following results:
CRP: 263 mg/L; 60 WBC: 19,300; Potassium: 5.5 mmol/L.

Enhanced and unenhanced thoracic MSCT was performed
due to the lung mass and revealed a solid lung mass in the
right mediobasal segment with multiple conglomerated lym-
phadenopathy at the right parabronchial, subcarinal, and right
lower paratracheal (Fig. 3).

Histopathological evaluation of the right lung mass re-
vealed a granulomatous inflammation (Fig. 4), and the cal-
varial tissue biopsy identified a granulomatous inflammation
with positive staining of acid-fast bacilli (Fig. 5).

Discussion

Calvarial tuberculosis

The most common location of calvarial tuberculosis is in the
frontoparietal area. Radiological findings typically show iden-
tically round or oval-shaped osteolytic lesions with sclerotic
edges. The occurrence of subgaleal swelling (Pott’s puffy tu-
mour) in calvarial tuberculosis is also commonly observed.
In addition, a sinus is formed when calvarial tuberculosis
involves the external table of the skull. Involvement of the
internal table is associated with the formation of granulation
tissue in the infected area of the extradural space [2,3].

Chest wall tuberculosis

Despite TB being a curable disease, due to the availability
of efficacious treatment, about 1%-5% of skeletal tuberculo-
sis arises on the chest wall. The sternum is the second most
common location of chest wall tuberculosis, after the rib,
and is commonly found in immunocompromised individuals.
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Fig. 3 - Both enhanced and unenhanced thoracic MSCT show (A,B) an irregular solid mass at the right mediobasal segment,
(C) multiple conglomerated lymphadenopathy from the right parabronchial to the lower paratracheal and subcarinal, (D)
destruction of Th 5-6 (white arrow) and sternal bone (red arrow) with a rim-enhanced soft tissue mass. These findings are
suggestive of a malignant solid lung mass with multiple bone metastases.

Notable CT scan findings include bone destruction and soft
tissue mass that passes through the fascia. In addition, ab-
scesses and calcifications in the affected pleuro-parenchymal
area are typically observed. In such cases, it is important
to assess the involvement of the sternoclavicular joint. MRI
may reveal marrow changes in the sternum and clavicula (hy-
pointense T1W and hyperintense T2W) [4].

Infection in the costae is defined as rib tuberculosis in
which bony erosion, destruction, and abscesses occur in the
affected costae. According to reports in the literature, in
regions that are accessible to sonography there is enough
sensitivity to detect rib tuberculosis as a hypoechoic struc-
ture with a heterogeneous internal echo. A bone fragment
from the destructive process will present as echogenic foci.
In areas not accessible to sonography, a CT or MRI eval-
uation can be performed. Various complications of tuber-
culous sternal osteomyelitis may include secondary infec-
tions, fistula, tracheal compression, or tuberculous abscess
rupture to the mediastinum cavity, pleura, or subcutaneous
tissue [4,5].

Tuberculous spondylitis

Tuberculous spondylitis is the most common manifestation
of skeletal tuberculosis and is typically located on the ante-
rior side of the corpus vertebrae. Though rare, it can also in-
volve the posterior part of the vertebrae. The process of infec-
tion mostly occurs in the anteroinferior portion of the corpus
vertebrae and spreads to the adjacent vertebral body through
the longitudinal ligament. Based on reports in the literature,
posterior element tuberculous spondylitis or posterior spinal
tuberculosis abnormalities present in the form of solitary le-
sions and are caused by [10]:

1 The primary spread of Mycobacterium tuberculosis through
the Batson plexus located in the epidural space.
2 Immunocompetency.

Posterior spinal tuberculosis is preceded by a primary in-
fection that spreads haematogenously through the venous
plexus. In addition, this manifestation of disease also sur-
rounds the spinous process, transverse process, and articular
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Fig. 4 - A fine needle aspiration biopsy (FNAB) of the right lung mass using Diff-Quick staining are shown in images A and C
at 200x magnification and in image B at 100x magnification, which mononuclear cells and PMNs, clusters of epithelioid

histiocytes forming granulomas, and multinucleated giant cells.

process, similar to that of osteoarticular tuberculosis. More-
over, the venous plexus is characterised by an adjacent ve-
nous plexus in the posterior part of the lamina, which tends to
facilitate the spread of infection from the neural arch, for ex-
ample, the pedicle, lamina, processus transversus, or proces-
sus spinosus. The degree of corpus damage originates from
the narrow area of the intervertebral spatium and is a sec-
ondary event. The difference between tuberculous spondylitis
and bacterial spondylitis is found in the extent of disc preser-
vation in tuberculosis infections due to the absence of prote-
olytic enzymes in Mycobacterium [6,7,10].

The formation of a cold abscess is an important finding in
skeletal tuberculosis that also occurs in tuberculous spondyli-
tis, and can be located in the posterior midline, para-midline,
or bilateral midline. When more than one vertebra is involved
(ie, pan-vertebral involvement), the condition results in the
abscess forming in the paravertebral gutter, psoas, or the ante-
rior trunk wall of Petit’s triangle. These abscesses can generate
sinuses and extend to the surface of the skin and cause ulcer-
ation. Furthermore, posterior spinal tuberculosis can be found
together with the formation of extradural granuloma or gran-
ular tissue that lines or encloses the dural sac and resembles
a spinal [8-11].

Most cases are found as a form of primary TB, which is
strictly limited to a flat surface, accompanied by calcification
of 20%-30%, and as much as 10%-50% cavitation [4]. Imaging
findings in skeletal tuberculosis vary in the extent of the loca-
tions in which scans are rarely obtained (eg, the posterior col-
umn vertebra or calvaria). Therefore, tuberculosis is known as
the ‘great mimicker’ because it is commonly mistaken as one
form of metastases or even a primary tumour, even though it
occurs in the form of solitary lesions [1,4,9].

In the present case, the suspected lung mass was identified
through incidental MRI findings of the thoracolumbar spine.
The FNAB CT subsequently diagnosed the mass as a tubercu-
loma. Nevertheless, the presence of bone destruction with soft
tissue mass, without calcification, in some places is still con-
troversial. There was no malignancy found at the time of open
biopsy obtained from the sternum and calvaria lesions that re-
sulted in chronic inflammation. Thoracic MSCT with contrast
showed a solid mass that resembled a malignant lung image
with significant spicula edges. Radiological clues for the diag-
nosis of tuberculosis, as well as rim enhancement patterns in
soft tissue masses of the calvaria and sternum, can be found
in images of multiple lymphadenopathies. Based on the cur-
rent literature, both the location of the suspicious area and the
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Fig. 5 - Histopathological evaluation of calvarial excision with haematoxylin eosin staining, with images A and B at 40x
magnification showing granulomatous tissue, and C and D images at 100x magnification showing positive acid-fast bacilli

staining.

presence of a central hypodense area are suitable factors for
diagnosis.

Conclusion

Skeletal tuberculosis in rare locations often results in radio-
logical images that resemble non-specific masses or malig-
nancy, which can result in delayed diagnosis. In addition, ex-
trapulmonary TB can lead to more pronounced and deleteri-
ous manifestations of disease, with or without minimal pul-
monary TB.

Patient consent and ethical approval

Informed consent for patient information included in this ar-
ticle was obtained. Appropriate informed consent was ob-
tained for the publication of this case report and accompany-
ing images. This case report has been approved by the ethical
committee of Dr Soetomo General-Academic Hospital (Letter
of Exemption 1202/118/4/1/2022).

Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.radcr.2022.03.035.
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