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Introduction: Tuberculosis (TB) is a fatal disease caused by Mycobacterium tuberculosis (M.TB) with over eight 
million annual mortality reported worldwide attributed to the disease’s direct or indirect effects. Among the most 
severe form of M. TB is an infection of the Central nervous system (CNS-TB). This infection is characterized by 
meningitis, tuberculoma, and tuberculous brain abscess. Tuberculomas are the most common variety of intra-
cranial parenchymal tuberculosis. They occur because of conglomeration and conjugation of tubercular micro-
granulomas, which tend to occur at the grey-white matter junction due to the arrest of the hematogenous 
disseminating microbes caused by a decrease in the caliber of vessels in that region. Intracranial tuberculoma 
shows central hypointensity compared to grey matter, seeing this centrally on T2W images is helpful, as it is not 
seen in most other ring-enhancing lesions. 
Objectives: The purpose of this study was to evaluate the findings of the magnetic resonance imaging (MRI) scan 
of patients with intracranial tuberculoma using retrospective hospital records. 
Methodology: We conducted a retrospective data analysis of 73 patients with an age range of 3–70 years between 
2018 and 2021 who were diagnosed with intracranial tuberculoma using MRI features at the Radiology 
Department, Somali-Turkey Recep Tayyip Erdogan Hospital. All the patients’ MRI were evaluated, including 
conventional and contrast sequences and as well as MR diffusion. 
Results: This study revealed that most tuberculoma patients were female with 43 (58.9%) and 30 (41.1%) male. 
According to age group, the majority of patients 30 (41.1%) were 18–30 years of age. Based on the distribution of 
the conglomerates’ tubercles, 39 (53.4%) were located in the supratentorial region, while 24 (32.9%) were found 
in both the supra-tentorial and infra-tentorial regions, with 10 (13.7%) residing in the infratentorial region. 
Interestingly, this study also discovered that the majority of the tuberculoma patients 43 (58.9%) had multifocal 
lesions, with 30 (41.1%) having single lesions. Also, associated abnormalities were detected in 28 (38.4%) of the 
patients with meningitis, while 7 (9.6%) had both hydrocephalus and meningitis, 2 (2.7%) had hydrocephalus, 
and one patient had cerebral infarction. 
Conclusion: The outcome of this investigation shows MRI as a suitable diagnostic tool for the diagnosis of 
intracranial tuberculoma and associated abnormalities in geographic areas where tuberculosis is endemic.   

1. Introduction 

Tuberculosis (TB) is still a significant infectious disease, with 10.4 
million new cases and 1.8 million deaths worldwide in 2016. In 2019, 
approximately 10.0 million tuberculosis (TB) cases were diagnosed 
worldwide [1,2]. In 2014, the average TB incidence in Somalia was 274 
cases per 100,000 people, with a prevalence of 513 cases per 100,000 

people [3]. Neurotuberculosis is a type of extrapulmonary tuberculosis 
with a high mortality and morbidity rate [1]. Tuberculomas are the most 
common variety of intracranial parenchymal tuberculosis. Tuber-
culomas can present as solitary or multiple tuberculomas and can also 
occur with or without meningitis [4]. The cornerstone of CNS TB diag-
nosis and associated problems is imaging. The modality of choice is 
commonly contrast-enhanced magnetic resonance imaging (MRI). CNS 
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TB’s clinical and radiologic symptoms might be mistaken for other in-
fectious and non-infectious neurological disorders such as brain tumors 
and non-TB-related granulomas like sarcoid. A greater understanding of 
the imaging features of CNS TB will help with a clear and precise 
diagnosis [5,6]. 

The purpose of this study was to describe the magnetic resonance 
imaging results of intracranial tuberculomas that can be misdiagnosed 
as space-occupying lesions. 

2. Methodology 

We conducted a retrospective data analysis of 73 patients with an age 
range of 3–70 years between 2018 and 2021 who were diagnosed with 
intracranial tuberculoma using MRI features at the Radiology Depart-
ment, Somali-Turkey Recep Tayyip Erdogan Hospital. 

Diagnosis of tuberculoma was confirmed by typical MRI presentation 
with some patients with chest TB infiltration and some patients with 
positive acid-fast bacilli tests were included. All the patients’ cranial 
magnetic resonance imaging (MRI) was evaluated, including conven-
tional T1-weighted [409/11 (TR/TE)] and T2-weighted [3300/102 (TR/ 
TE)] images as well as contrast-enhanced T1 and diffusion-weighted 
images using the MRI 1.5-T scanner. The number of tuberculoma le-
sions, their locations, size, and signal characteristics were all recorded. 
According to signal characteristics, the tuberculoma lesions are divided 
into caseating and noncaseating granulomas. 

Patients with non-specific tuberculoma MRI findings and clinical 
presentation were excluded from the study. 

The data was collected using Microsoft excel and was analyzed using 
Statistical Package for Social Sciences (IBM SPSS) software version 26. 
Descriptive data analysis. 

Research approved by the ethical committee in Mogadishu Somali 
Turkey, education and Research Hospital 24-1-2022 decision NO. 468 
MSTH/8878. The study followed the criteria of the STROCSS guideline 
[20]. 

3. Results 

The findings of this study revealed that the majority of tuberculoma 
patients were female, with 43 (58.9%), and male wıth 30 (41.1%). Ac-
cording to age group, the majority of patients 30 (41.1%) were 18–30 
years of age. Based on the distribution of the conglomerates’ tubercles, 
39 (53.4%) were located in the supratentorial region(Fig. 3), while 24 
(32.9%) were found in both the supra-tentorial and infra-tentorial re-
gions(Fig. 1), with 10 (13.7%) residing in the infratentorial region 
(Fig. 2). This study also discovered that the majority of the tuberculoma 
patients, 43 (58.9%) had multifocal lesions, with 30 (41.1%) having 

single lesions. Tuberculoma size varied between <2.5 and >2.5 cm. 44 
(60.3%) of the lesions were smaller than 2.5 cm, and 29 (39.7%) were 
greater than 2.5 cm. Tuberculoma lesions were classified as caseating or 
noncaseating granulomas depending on their signal intensities and 
contrast enhancement characteristics. According to our findings, 67 
(91.8%) were caseating(Fig. 3) and 6 (8.2%) were noncaseating gran-
ulomas (Figs. 4 and 5). According to features of edema, this study found 
that in most the tuberculoma patients, 52 (71.2%) have edema and mass 
effect, and 21 (28.8%) have no edema and mass effect. Also, associated 
abnormalities were detected in 28 (38.4%) of the patients with menin-
gitis(Fig. 6), while 7 (9.6%) had both hydrocephalus and meningitis, 2 
(2.7%) had hydrocephalus, and one patient had cerebral infarction 
(Table 1). 

4. Discussion 

Tuberculosis (TB) is still a major global problem because of the 
increasing incidence of the human immunodeficiency virus (HIV) and 
drug-resistant strains, although its incidence has recently declined [7]. 

In both developing and developed countries, tuberculosis (TB) has 
been a major public health issue. It is, nevertheless, a disease surrounded 
by poverty, economic suffering, susceptibility, and marginalization, as 
well as stigma and discrimination among those who are affected [8]. 
Among the most severe form of M. TB is an infection of the Central 
nervous system (CNS-TB). This infection is characterized by meningitis, 
tuberculoma, and tuberculous brain abscess [9]. Tuberculosis that af-
fects the central nervous system (CNS) accounts for 10%–15% of all 
tuberculous illnesses [10]. 

Intracranial tuberculomas are granulomatous tissue masses that 
develop as a result of hematogenous dissemination from a distant 
tuberculous infection [11]. They occur because of the conglomeration 
and conjugation of tubercular microgranulomas that tend to occur at the 
grey-white matter junction due to arrest of the hematogenous dissemi-
nating microbes caused by a decrease in the caliber of vessels in that 
region [9]. 

Different forms of tuberculoma are characterized based on MRI 
findings [4]. On T1-and T2-weighted scans, caseating solid granulomas 
are frequently hypointense and markedly hypointense, respectively. The 
central core’s granulation tissue and compressed glial tissue result in a 
higher cellular density than the brain parenchyma, resulting in relative 
hypointensity. Noncaseating granulomas are frequently hypointense to 
isointense on T1-weighted scans and hyperintense on T2-weighted im-
ages, with no distinctive imaging features. Following the application of 
contrast media, homogeneous enhancement can be detected [12]. Son-
mez et al. [13] reported that there were 85% caseating tuberculoma 
granulomas., and those noncaseating granulomas were 14.1%. Similarly 

Fig. 1. Coronal T2 (A) appears hypointense and post-contrast axial (B) and sagittal (C) images show multifocal ring enhancement in supratentorial and infratentorial 
conglomerate tuberculomas. 
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to our findings 91.8% were caseating and 8.2% were noncaseating 
granulomas. 

Tuberculomas can occur anywhere in the brain, but are most com-
mon in the frontoparietal region and basal ganglions, and very rarely in 
the corpus callosum, quadrigeminal cistern, pontocerebellar angle, and 
retro-orbital regions [14]. Azeemuddin et al. [5]reported that supra-
tentorial tuberculomas have 64% and infratentorial locations have 36%. 

Sonmez et al. [13] reported that tuberculoma involvement in the cere-
bral hemisphere was 64%, the cerebellar hemisphere was 26.5%, and 
that of the brain stem was 9.5%. Similarly, our study showed that 53.4% 
of the lesions were located in the supratentorial region, while 24 
(32.9%) were found in both the supra-tentorial and infra-tentorial re-
gions. In 10%–34% of cases, there may be multiple lesions [6,15]. 
Sonmez et al. [13]reported that the lesions were multiple in 89% of 

Fig. 2. Axial T2 (A) appears hypointense and post-contrast axial (B) and sagittal (C) images show multiple enhancement infratentorial conglomerate tuberculomas.  

Fig. 3. caseating tuberculomas A (T1W axial) appears isointense with a hyperintense rim. B (FLAIR axial) hypointense lesions in the left parietal lobe with per-
ilesional edema, which in post-contrast C (T1W axial) and D (T1W sagittal) show ring enhancement of the conglomerate tuberculomas. 

Fig. 4. Noncaseating granuloma. (A) Tuberculoma in the left basal ganglia is hypointense in the T1-weighted axial image, (B) hyperintense in the T2-weighted axial 
image. (C) Nodular contrast enhancement of the tuberculoma on the post-contrast image. 

I.G. Ibrahim et al.                                                                                                                                                                                                                               



Annals of Medicine and Surgery 78 (2022) 103812

4

cases. İn other hand our study, 58.9% had multifocal lesions, and 41.1% 
had single lesions. 

Tuberculomas lesion size varied in less than 2.5 cm and more than 
2.5 cm. Gupta et al. [16] found less than 2.5 cm in size of the lesions, 
which was 88%. Sonmez et al. [13]observed less than 2.5 cm of the 
lesion at 90.5%. In our study 60.3% of the lesions were smaller than 2.5 
cm in size. 

Tuberculous meningitis (TBM) is the most frequent manifestation of 
neurotuberculosis, affecting mostly young children and adolescents 
[17]. In patients with tuberculous meningitis, hydrocephalus can be 
communicating, noncommunicating, or complex. Tubercular hydro-
cephalus, which accounts for 80% of cases, is usually communicative. 
Inflammatory exudate obstructs CSF flow in the basal cisterns, resulting 
in this condition. In other situations, the hydrocephalus is 
non-communicating due to tuberculomas or, much less commonly, 
tuberculous abscesses [7,18]. Kilani et al. [19] found a combination of 
meningitis and tuberculoma at a level of 9.8%. Sonmez et al. [13] re-
ported that hydrocephalus was 18.5%. In contrast our study showed that 
38.4% of the patients have meningitis 9.6% had both hydrocephalus and 
meningitis, 2.7% had only hydrocephalus. 

Fig. 5. noncaseating granuloma. (A) tuberculoma in the frontal and suprasellar regions, hypointense in the T1-weighted axial image, (B) hyperintense in the T2- 
weighted axial image, and (C) ring contrast enhancement of the tuberculoma on the post-contrast image. 

Fig. 6. Tuberculous leptomeningitis in the post-contrast images A (T1 axial) and B (T1 coronal) show diffuse leptomeningeal enhancement with the basal cisterns, 
Sylvian fissures, and cerebellar folia. 

Table 1 
Features of tuberculoma and associated abnormalities.   

Number percentages 

Number of lesions Single lesion 30 41.1% 
Multifocal lesion 43 58.9% 

Location of lesion Supratentorial 39 53.4% 
Infratentorial 10 13.7% 
Both 24 32.9% 

Size of the lesion <2.5 cm 44 60.3% 
>2.5 cm 29 39.7% 

Type of tuberculoma Caseating 67 91.8% 
Non-caseating 6 8.2% 

Features of edema and 
mass effect 

edema and mass effect 52 71.2% 
No edema and mass effect 21 28.8% 

Associated abnormality No abnormality 35 47.9% 
Hydrocephalus 2 2.7% 
Meningitis 28 38.4% 
Hydrocephalus and 
meningitis 

7 9.6% 

Infraction 1 1.4%  
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Sonmez et al. reported in their study that the edema and mass effects 
in the surrounding tissues were present in 4% of the cases. In contrast to 
our study, we found edema and mass effects in most of the tuberculoma 
patients 71.2%. 

5. Conclusion 

The outcome of this research showed that MRI findings are suitable 
for the diagnosis of intracranial tuberculoma and associated abnormal-
ities in patients having space-occupying lesions where tuberculosis is 
endemic, and early diagnosis and management will reduce the likeli-
hood of irreversible neurological consequences and unnecessary bi-
opsies for the patient. 
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