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Abstract

Tuberculosis is an infectious disease caused by the acid-fast bacilli 
Mycobacterium tuberculosis that usually affect the lungs although 
it may affect any organ. Though incidence of tuberculosis is on rise 
especially in third world countries like India, tuberculous osteitis 
of the cranial bones, also known as calvarial tuberculosis, is an un-
common manifestation of disseminated tuberculosis. Calvarial tu-
berculosis as primary tubercular infection is very rare and rarer still 
is its association with tuberculomas. We report a case with multiple 
osteolytic cranial lesions and tuberculomas without focus of infec-
tion elsewhere in the body.
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Introduction

Though tuberculosis is very common especially in the de-
veloping countries like India, in both immunocompetent and 
immunocompromised set of patients, tuberculosis of flat 
bones of skull is a rare entity and its association with tuber-
culomas is rarer still, with only a few reports in literature. 
The overall incidence of skull tuberculosis is approximately 
1/10,000 cases of tuberculosis [1, 2]. Here, we are reporting 
a rare case of calvarial tuberculosis with multiple intracranial 
tuberculomas without focus of infection elsewhere.

 
Case Report
   
A 37 years old right-handed man, non-hypertensive, non-

diabetic, without any significant personal or family history 
presented with recurrent swellings with creamy sticky dis-
charge over right side of the scalp for nineteen years. Swell-
ings kept on recurring despite surgical excision and antibiot-
ic treatments. However, there were no other symptoms until 
ten years back when he developed an episode of general-
ized tonic clonic seizure (GTCS). At this stage contrast CT 
head showed multiple ring enhancing lesions, and based on 
that he was started on antituberculous treatment (ATT) and 
Phenytoin. He stopped treatment after two months due to al-
leged poor tolerance, leading to recurrence of seizure four 
months later. He was again started on ATT and carbamaze-
pine (CBZ) 600 mg per day in divided doses. However, he 
did not take ATT at all due to apprehension of intolerance 
but continued CBZ for two and a half years and remained 
seizure free. He approached us at this stage with general-
ized headache alongwith intermittent increase in intensity 
especially in morning hours, in addition to secreting scalp 
lesions.

Neurological examination including fundus was normal. 
Multiple, small, nodular, fluctuant, nontender swellings over 
right parietal, temporal and occipital scalp region were pres-
ent. ESR was 80 mm. HIV and VDRL tests were negative. 
CSF showed 25 cells (P 30%, L 70%), normal sugar (55 mg/
dL), and raised protein (98 mg/dL). TB-PCR and India ink 
staining were negative. Mantoux test (MT) was strongly pos-
itive (25 × 20 mm). X-ray chest was normal.

MRI brain showed osteolytic lesions with soft tissue 
components in right temporal, parietal and occipital bones 
causing mass effect over the underlying brain parenchyma. 
Multiple heterogeneous signals in both occipitals, parietal 
and right temporal cortices on T2WI surrounded by hyperin-
tense vasogenic edema were seen. Thrombosis of right sig-
moid and transverse sinuses was also noted. Contrast admin-
istration revealed diffuse bony and dural enhancement and 
enhancement of occipital and parietal cortical lesions. MR 
spectroscopy showed reduced NAA and creatinine peaks, 
large lipid lactate peak (at 0.9 ppm), and non elevated cho-
line peak suggestive of tubercular etiology. Histopathologi-
cal examination of deep mastoid bone showed fragments of 
sclerotic and dead bone with focal chronic inflammation, 
consistent with chronic osteomyelitis. 
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Based on the CT, contrast MRI and MRS brain findings, 
raised ESR and strongly positive MT, a diagnosis of cal-
varial tuberculosis with intracranial tuberculomas was made 
and ATT (3 RHZES + RH) started. Patient showed marked 
symptomatic improvement and follow-up MRI, done seven 
months after starting ATT, showed marked reduction in size 
and number of parenchymal granulomas in right parietal, 

temporal and bilateral occipital lobes with marked regres-
sion of edema in bilateral hemispheres. There was no evi-
dence of new lesion. The edema and signal abnormalities 
in affected calvarial bones like right squamous temporal, 
petrous, mastoid and occipital bones disappeared with evi-
dence of marked sclerosis in affected bones and thickening 
of cortex without cortical erosion or breach, suggestive of 

Figure 1. Before starting ATT, osteolytic lesions with soft tissue components in right parieto-occipital region and multiple 
parenchymal granulomas in both occipital and parietal cortices with marked perilesional edema on T2WI and diffuse dural 
and lesional post contrast enhancement.

Figure 2. Seven months after starting ATT, marked reduction in size and number of parenchymal granulomas and surround-
ing edema with marked sclerosis of the affected calvarial bones compared to Figure 1.
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healing disease. 

Discussion
  
Isolated calvarial tuberculosis is rare due to paucity of lym-
phatics [1] and little cancellous component in the calvarial 
bones [3]. The frontal and parietal bones, having greater area 
of diploic space and cancellous bones are more vulnerable 
[4, 5]. However, in our case temporal and occipital bones 
were affected the most. Though it can occur through hema-
togenous spread from some primary focus like pulmonary 
tuberculosis, cervical lymphadenitis or tubercular osteo-
myelitis of other bones; in the absence of any other focus it 
could be considered as primary focus itself [6]. Further, as-
sociation of calvarial tuberculosis with tuberculomas is rarer 
still but there are reports documenting spread of calvarial 
tuberculosis to meninges and parenchyma leading to tuber-
culoma formation of respective structures [2, 7].

The radiological picture can vary, with either an osteo-
lytic or a sclerotic variety being seen; the osteolytic type 
itself can be circumscribed or of the spreading type [3, 8, 
9, 10]. The CT picture of tuberculous osteomyelitis is not 
very specific. Pyogenic osteomyelitis, calvarial metastases, 
myeloma, hemangioma, giant cell tumor or even an aneurys-
mal bone cyst and Langerhans cell histiocytosis form the im-
portant differential diagnoses [1, 3, 9]. However MRI with 
contrast studies combined with MRS are more informative.

Confirmation of diagnosis is by isolation of tubercle ba-
cilli, however, it is not always feasible. In the absence of 
this, clinical history of recurrent nontender nodular fluctuat-
ing scalp swellings with creamy sticky discharge, MRI brain 
suggestive of osteolytic lesions of the skull bones with mul-
tiple intracranial granulomas, MRS showing giant lactate 
peak at 0.9 ppm and histological examination suggestive of 
chronic osteomyelitis in our case pointed towards a tuber-
cular aetiology and it was well supported by a satisfactory 
therapeutic response with ATT [3, 10, 11]. 

So to conclude, this case is an eye opener in the sense 
that tuberculosis of the skull should be suspected in all cases 
of secreting lesions of the scalp that fail to respond to stan-
dard antibiotic therapy and surgical measures [5]. Though 
rare, calvarial tuberculosis can occur in the absence of focus 

elsewhere in the body. Isolation of tubercle bacilli is the gold 
standard criteria for diagnosis, yet it is not always feasible 
and therefore, MRI and MRS brain findings in the appro-
priate clinical setting can be an important aetiological clue 
especially if supported aptly by a satisfactory therapeutic re-
sponse as in our case.
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