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ABSTRACT

Tuberculosis of the skull or calvarial tuberculosis (CTB) is rare. The literature until
2019 reported less than 60 cases of CTB in childhood. The authors describe two patients
with CTB associated with other manifestations of TB, such as: spine and rib injuries,
peripheral adenopathy, hepatic and splenic involvement who improved with chemotherapy.
The patients were a four-year-old and an eight-year-old child, whose diagnoses were
confirmed by histopathological, bacteriological or molecular investigation. Both were
not infected with the human immunodeficiency virus (HIV) and did not need orthopedic

treatment.
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INTRODUCTION

Tuberculosis (TB) of the skull or calvarial tuberculosis (CTB) is estimated to
occur in only 1% of osteoarticular TB cases. The disease begins with the infection of
the spinal cord, which can spread to both, the inner and outer plates of the skullcap,
causing bone destruction and formation of granulation tissue. The infection can
be contained by a fibrotic envelope layer formation or it can extend through each
border. If the process is rapid, bone sequestration may occur with formation of
caseous necrosis'2. The involvement of the external border appears as a palpable
nodule, usually painless and soft, with or without fistulization. Lesions of the internal
border lead to extra-dural granulation. Although rare, most cases of CTB occur in
the first two decades of life, mainly due to the mycobacteria greater affinity for
spongy bone. However, infants escape this rule, since there is a low amount of this
type of bone in this age group®®.

The first description of CTB in the literature is that of an 18-year-old male
adolescent who died in 1842 with multiple bone, lungs, elbows and thighs injuries.
There were about 370 cases of CTB in adults and children in the English literature
until December 2019347, From 2000 to 2019 there were just over 60 occurrences
in children under 20 years old in the English and French literature. Acid-fast bacilli
(AFB) were found in the bone lesion in about 20% of these patients and granuloma
(compatible or suggestive with TB) was present in most cases®>°, In Brazil, we
have not identified any reports of childhood CTB.

The most affected bones of the skull are: parietal, frontal and occipital. Lesions
are unique or disseminated, usually lytic, although sclerotic lesions can also occur.
According to the literature, in about 10% of children there was association with
brain impairment. Lung was affected in 5% of these patients®®%.

@ ® @ This is an open-access article distributed under the
vamrrmm terms of the Creative Commons Attribution License.
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The authors describe two cases of CTB associated with
other manifestations of TB in the spine, ribs, along with
peripheral adenopathy, hepatic and splenic involvement.

Case report 1

A 4-year-old boy was admitted with fever for more
than 30 days, low back pain, peripheral and abdominal
adenomegaly, hepatomegaly and splenomegaly. The
abdominal ultrasound showed disseminated nodules in the
liver and spleen. The chest X-ray showed a lytic lesion in
the 11" right costal arch and a slight upper left pulmonary
infiltrate. Tuberculin skin test (TST) with PPD Rt-23 was
> 10 mm. He was not vaccinated with BCG. Anti-HIV
serology was negative.

A cervical lymph node biopsy showed nonspecific
inflammatory findings and granulomatous hepatitis was
found in liver biopsy. Computed tomography (CT) and
magnetic resonance imaging showed osteolytic lesions
with partial destruction of C6 and C7 vertebral bodies and
a paravertebral abscess.

Afterwards, he presented limited cervical movement,
without neurological symptoms. A neck brace was
prescribed and treatment for TB with rifampicin,
isoniazid and pyrazinamide (RHZ) was started. During
his hospitalization, it was found out that the patient had
previously remained in a ward in contact with a patient
undergoing TB treatment, about six months prior to the
onset of his symptoms.

Sixty days after starting treatment, the patient no
longer had fever and and hepatic and splenic granulomas
were calcified. There was a progressive improvement in
bone lesions, but a painless nodular lesion appeared in the
skullcap, without neurological symptoms. A new cranial
CT scan showed multiple lytic lesions on the external
board of the left frontal region (Figure 1), left parietal and
right occiput, with soft tissues edema, without subgaleal
fat involvement. Another lesion with an extradural soft
tissue component was identified in the right frontal
region and reached both, the inner and the outer bone
layers measuring 1 cm in diameter. Excisional biopsy
of the frontal lesion showed AFB-positive granulomas
(Figure 2). Mycobacterial cultures were negative in all
analyzed materials. The patient underwent immunological
investigation and the only alteration found was the lack of
response to IL-12 and also to IFN-yin an in vitro functional
assay with mycobacteria and BCG vaccine'?.

After six months of TB treatment, all bone lesions
involuted, with consolidation and fusion of C6 and C7
vertebrae, complete resolution of paravertebral abscess and
cranial nodules. He underwent treatment for 12 months.
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Figure 1 - Cranial CT with reconstruction: multiple lytic lesions
on the external board of the left frontal region.

Figure 2 - Areas of necrosis (*) in the center of bone trabeculae
(T) involved by chronic inflammatory reaction - HE X 100.

Case report 2

A 9-year-old boy had an increase in abdominal volume
associated with nonspecific abdominal pain and fever for
2 months, evolving without improvement of symptoms,
so he was admitted for investigation presenting a swelling
in the left foot. After 3 weeks the patient presented a
painless swelling of frontal region, without other signs of
inflammation or cervical lymph node enlargement. Painful
swelling also appeared in the left ankle. There was no
epidemiological history of TB. TST with PPD Rt23 was
11 mm and the HIV-test was negative. Chest X-ray was
normal; chest CT revealed the presence of 1.1 cm lymph
nodes in the pre-tracheal region, 0.8-1.1 cm near the right
anterior costophrenic sinus and other smaller lymph nodes
in anterior mediastinum and infracarinal region. In addition,
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there was a small right pleural effusion without lesions in
pulmonary parenchyma. Ultrasonography and abdominal
CT performed one week before revealed the presence
of a moderate ascite, enlarged liver (regular contour and
homogeneous density), small lymph nodes along the right
common iliac vessels and 1.9 x 1.2 cm nodular image next
to the left diaphragmatic dome (probably a lymph node).
The cranial CT showed a frontal lytic lesion in the midline
measuring 2 cm and a thickness of 0.7 cm; the internal bone
layer was intact and there was a rupture of the external plate
extending beyond the extra-cranial layer (Figure 3). The
extracranial segment had a soft tissue density of 1.6 x 0.7 cm,
with normal cerebral parenchyma, ventricular system and
cisterns. The skull biopsy showed a chronic inflammatory
process with granuloma and multinucleated giant cells;
Ziehl Neelsen, Groccot and PAS staining did not show
microorganisms. A left ankle synovium biopsy was also
performed. The Xpert MTB/RIF test on synovium material
for Micobacterium tuberculosis complex was positive. The
patient underwent an immunological investigation but it
was not possible to show an altered functional assay for
the IFN-g/IL 12 axis, with no response to either cytokine'?.

Figure 3 - Cranial CT: frontal lytic lesion in the midline with a
diameter of 2 cm and a thickness of 0.7 cm.

The patient received RHZ regimen to treat TB for
9 months with complete frontal mass regression. He
maintained the small joint movement restriction with
limited left ankle flexion. He improved his weight
significantly and completed treatment after 9 months.
The frontal mass disappeared, maintaining the small joint
restriction with residual limitation of left ankle flexion.
There was an important weight gain.
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DISCUSSION

In general, Mycobacterium tuberculosis is not isolated
by cultures in extrapulmonary forms of TB. In one patient,
however, the bone smear microscopy was positive and in
the other patient the Xpert MTB/RIF was positive in the
ankle synovium biopsy. In addition, the histopathological
examination showed TB-compatible granuloma in both
patients. In the literature, there are reports of only six
patients aged 4 years or less, as our patient number 1 and
eight reports of children between 5 and 9 years old as our
patient number 2. In the last five years, most articles were
from India'2410.11.13,

Patient 1 was not vaccinated by BCG. Theoretically,
BCG could protect against severe TB forms, as this
disseminated presentation could be considered. On the other
hand, he would have been infected at a young age, if we
consider the in-hospital contact as the mode of acquisition
of the infection. A possible genetic defect would be a
STAT1 LOF, but, unfortunately, it was not possible until
now to carry out to carry out a genetic test.

The second patient, however, had been vaccinated by
BCG at birth. Our patient 2 had several manifestations of
osteoarticular TB, similar to cases reported in India®®. An
important suspicion in this patient would be Mendelian
Susceptibility to Mycobacteria Disease (MSMD). However,
this patient did not maintain a proper outpatient follow-up
and it was not possible to perform the in vitro functional
assay with mycobacteria and BCG vaccine to assess his
IFN-g / IL-12 axis functionality.

The other manifestations of TB in our patients showed
the greater ability of primary TB to involve multiple organs,
as was demonstrated by the multiple lesions presented by
both children. The involvement of the skull, although rare,
should raise suspicion for the possibility of CTB. Other
causes such as metastases, histiocytosis, pyogenic, fungal
or mycobacterial osteomyelitis must also be evaluated®®.

There is no consensus on the regimen and duration of
treatment. Our patients were treated with an RHZ regimen
(up to 12 months). According to the literature, surgical
treatment was used in association with drugs in most cases
in adults published since 2000. Our patients did not need
surgical treatment, similarly to most other children in the
literature'".
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