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Radiological data in microbiologically confirmed central nervous system
tuberculosis
Table 1
Localization of lesions of tuberculous meningitis

Localization n %

Localization of abscesses (n ¼ 10)
Cerebellum 7 70
Cerebral hemispheres 6 60
Basal ganglia 2 20
Brainstem 1 10
Multiple sites 7 70

Localization of tuberculomas (n ¼ 91)
Cerebral hemispheres 49 53.8
Cerebellum 29 31.8
Basal ganglia 17 18.6
Brainstem 13 14.2
Deep white matter 5 5.4
Multiple sites 62 68.1

Localization of vasculitis (n ¼ 52)
Basal ganglia 14 26.9
Middle cerebral artery zone 10 19.2
Deep white matter 2 3.8
Cerebellum 1 1.9
Posterior cerebral artery zone 1 1.9
Brainstem 1 1.9
Anterior cerebral artery zone 1 1.9

Venous infarctions 3 5.7
Lacunae 4 7.6

Multiple vasculitic lesions 17 32.6
To the Editor,

Tuberculosis is the leading cause of death due to infection and
remains a major global health problem. In 2016, there were an esti-
mated 1 674 000 tuberculosis deaths in the world and the number
of patients with tuberculosis was 10.3 million [1]. Central nervous
system (CNS) tuberculosis is the most devastating form of tubercu-
losis [2], and is the secondmost common community-acquired CNS
infection worldwide [3]. Early diagnosis of CNS tuberculosis is
essential in reducing morbidity and mortality [4]. However, the
clinical symptoms and signs of CNS tuberculosis are non-specific
and the results of microbiological investigations are often too late
for effective treatment [5]. Neuroimaging plays a key role in sup-
porting diagnosis in CNS tuberculosis. In this analysis, we aimed
to review the radiological findings in patients with microbiologi-
cally proven CNS tuberculosis.

This study uses multicentre Haydarpasa retrospective collection
of data on patients with CNS tuberculosis, collected from 43 referral
centres in 14 countries [5e8]. Microbiological confirmation neces-
sitated positivity of at least one of the following tests performed on
the cerebrospinal fluid: EhrlicheZiehleNeelsen stain, Mycobacte-
rium tuberculosis culture or M. tuberculosis PCR. Imaging findings
were retrieved from the database. This study was approved by
the institutional review board of the Fatih Sultan Mehmet Training
and Research Hospital in Istanbul.

In order to simplify the data in the database, answers to specific
questions related to radioimaging were grouped according to the
following definitions. Parenchymal involvement comprised en-
cephalitis, cerebritis, tuberculoma and abscess formation. Menin-
geal involvement included lesions of the meninges, no matter
where they were located, with a subgroup indicating basilar men-
ingitis. Vasculitis included vasculitis and infarction.

Out of 507 patients in the database, 444 had CNS imaging at
diagnosis. In all, 392 (88.2%) had cranial computed tomography,
284 patients (63.9%) had cranial magnetic resonance imaging
and 232 patients (52.2%) had undergone both. The 284 patients
who underwent magnetic resonance imaging were included in
this study. Among these individuals, cerebrospinal fluid was pos-
itive for EhrlicheZiehleNeelsen stain in 72 (25.3%), culture in 210
(73.9%) and PCR in 68 (23.9%). Twenty-nine patients (10.2%) had
positive results for both acid-fast bacillus (AFB) testing and cul-
ture, and both culture and PCR were positive in 34 (11.9%). The
mean age of the patients was 37.66 ± 17.9 years. There were
144 women (50.7%).
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Fifty-two patients (18.3%; mean age 36.9 ± 19.2 years) had
normal magnetic resonance imaging examinations; of these, 23
were women. Fifteen patients (28.8%) showed other extracranial
tuberculous foci. EhrlicheZiehleNeelsen was positive in 16
(30.7%), culture was positive in 34 (65.3%) and PCR was positive
in ten (19.2%).

Among the 284 patients with CNS tuberculosis, meningeal
involvement was observed in 152 patients (53.5%) and basilar men-
ingitis appeared in 78 (27.4%). Parenchymal involvement was diag-
nosed in 109 patients (38.3%); 92 patients had tuberculomas
(32.3%), 15 patients presented with cerebritis (5.2%) and 15 patients
had abscesses (5.2%). Complications of tuberculosis identified at
radioimaging were hydrocephalus in 80 patients (28.1%), oedema
in 57 patients (20%) and vasculitis in 55 patients (19.3%). Spinal
tuberculosis was seen in only five individuals (1.7%). Localization
of lesions was documented in 10 of the 15 patients with magnetic
resonance imaging findings of an abscess, in 91 of 92 patients
with tuberculoma and 52 of 55 patients with vasculitis (Table 1).
blished by Elsevier Ltd. All rights reserved.
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The major limitations of our study are its retrospective nature
and the image interpretation by a single radiologist.

Although CNS tuberculosis is reported to present with menin-
geal involvement in up to 90% of cases [2], the present study per-
formed in individuals with microbiologically proven CNS
tuberculosis shows that meningeal involvement was seen in only
about half of patients (53.5%) and parenchymal involvement
comprised 38.3% of the cases. Both tuberculomas and vasculitic le-
sions were generally observed as multiple lesions at multiple sites.
Cerebral hemispheres and basal ganglia were the most common lo-
calizations for tuberculoma and vasculitis, respectively.
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