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Intracranial
tuberculoma and
the challenges
of global
neurosurgery

Abstract

In a world of increasing globalisation, Neurosurgeons need to be able to
diagnose and treat neurosurgical conditions which may not be common
to the local population. To illustrate this, we describe the case of an intra-
cranial tuberculoma presenting in the post-partum period. Tuberculosis
(TB) is a widely recognised mimic of other conditions, including high
grade gliomas, which can result in diagnostic delays. We highlight clin-
ical features that should increase the index of suspicion for TB and create
a low threshold for trial of empirical treatment. We also discuss educa-
tional partnership strategies that may help facilitate global perspectives
in neurosurgical training.

Key take home points:

1. Global prevalence of central nervous system tuberculosis is high but
is concentrated in certain parts of the world.

2. Rapid diagnosis of central nervous system tuberculosis is essential for
optimal management, and requires a high index of suspicion.

3. Risk factors for tuberculosis include being immunocompromised and
having been born or having lived in a high TB prevalence country
including the Indian subcontinent. This case report highlights preg-
nancy as a potential time for TB to manifest.

4. Neurosurgical knowledge should be global as well as local, given
trends towards international travel and globalisation; collaborative
educational initiatives are encouraged to develop this.

uberculosis (TB) is a major global health concern. It is one of the
top ten causes of death worldwide and the leading worldwide
cause of death from infection [1], with approximately 10 million
new cases in 2017 alone [2]. Although the majority of TB cases occur in
the highest burden countries, it remains a public health issue throughout
the world, particularly given the upward trend in worldwide migration
rates. Intracranial involvement, either as tuberculous meningitis, tuber-
culoma or spinal cord tuberculosis, occurs in around 1% of TB cases
[3] although the incidence of TBM varies geographically and may not
always be reported [4]. Treatment with anti-tuberculosis medications
is generally effective for patients with pulmonary TB, and it is estimated
that between 2000 and 2017, 54 million lives were saved through correct
diagnosis and treatment of TB [2]. However, CNS TB including TB
meningitis (TBM), tends to have less favourable outcomes, particularly
in cases of multidrug resistant disease or when associated with HIV-1
co-infection [4].
TB is well recognised as a mimic of other conditions, and an atypical
presentation in a country such as the UK where TB incidence is relatively
low can lead to diagnostic uncertainty. Furthermore, conventional diag-
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Figure 1. Pre-contrast (A) and post-contrast (B) CT head scans showing an enhancing lesion
centred on the corpus callosum.

nostic techniques such as CSF smear tend to have low diagnostic yield,
and prolonged waiting for culture results before commencing treatment
can have irreversible consequences for the patient. We describe here
the post-partum presentation of an intracranial tuberculoma, which
closely resembled a high grade glioma on imaging. In the discussion, we
highlight risk factors for TB and discuss educational strategies to incor-
porate the management of TB and other globally relevant conditions into
neurosurgical training programmes in regions where trainees are unlikely
to gain a rich experience through their own clinical practice but never-
theless may be required to manage critical cases.

Case report
A 30-year-old female, who had emigrated from India six years previously,
presented thirteen days post-partum with a two-day history of severe
headache, profound shortterm memory loss, fever, vomiting and inter-
mittent bilateral limb paraesthesia. Her temperature was 38.8°C at pres-
entation. No cardiovascular, respiratory, abdominal, perineal or neuro-
logical abnormalities were detected on examination in the Emergency
Department and inflammatory markers were not significantly elevated
(white cell count 8.4 x 109L, Creactive protein 1mg/L). Intravenous
fluids and intravenous antibiotics were prescribed to cover possible
obstetric-related sepsis, and, following medical review, the patient was
discharged home. However, she was readmitted within hours, following
a brief unexplained loss of consciousness lasting around two minutes.
Following readmission, a CT brain scan was performed, revealing a
lobulated mass arising from the corpus callosum, extending laterally into
both cerebral hemispheres and inferiorly as far as the upper midbrain.
There was heterogenous enhancement with contrast and extensive
vasogenic oedema (Figure 1). An urgent neurosurgical referral was
made. The patient was started on dexamethasone. An MRI scan demon-
strated appearances strongly suggestive of a primary malignant brain
tumour, with peripheral enhancement within the mass and no evidence
of restricted diffusion to suggest pyogenic abscess (Figure 2). No hydro-

cephalus was noted but the third ventricle was deviated to the right of the
midline. Plans were made to biopsy the lesion. A CT scan of the thorax,
abdomen and pelvis was normal with the exception of asymmetric
enlargement of the right breast and small volume lymph nodes in the
mediastinum and right hilum.

A biopsy was scheduled the following week. The finalised report
described non-specific chronic inflammation and reaction with no
evidence of pyogenic infection, TB or neoplasia. CSF was also sent for
analysis. The cytology result was negative but the sample was retained
for culture.

The patient underwent marked cognitive decline 2 days post-biopsy,
with no response to increased dexamethasone. Repeat CT was unremark-
able. Over the next few days, she continued to decline, with hydroceph-
alus (requiring two EVDs), followed by diencephalic/upper brainstem
swelling, which ultimately led to her death. Post-mortem identified the
cause of death to be raised intracranial pressure secondary to basal
tuberculous meningitis and tuberculoma, and the CSF that had been
cultured revealed Mycobacterium tuberculosis after 12 days, which was
after the patient’s death.

Discussion

This case describes an intracranial tuberculoma with imaging features
closely resembling a high grade glioma. These imaging features
combined with the lower incidence of intracranial TB compared with
high grade glioma tumours in the UK led to diagnostic delays. In this case
the low diagnostic yield of CSF testing and prolonged culture time meant
that the patient had died before a diagnosis was reached. The case high-
lights the importance of maintaining a high index of suspicion of TB in
patients from countries where TB is endemic, and having a low threshold
for obtaining an infectious disease consult and starting empiric treatment
when there is suspicion of TB or biopsy results are not suppotrtive of
neoplasia. The following discussion aims to outline key aspects in the
history and examination that could point to a diagnosis of TB, discuss
guidance about the management of intracranial TB and consider how to
integrate TB and similar conditions into the neurosurgical education of
trainees who may not live in endemic areas.

Successful treatment of tuberculoma requires prompt diagnosis,
initiation of anti-tubercular therapy and consideration of the need for
adjunctive surgical intervention. According to the British Infection
Society guidelines, tuberculoma should be suspected in any patient
with risk factors for CNS TB presenting with symptoms or signs of CNS
tuberculoma (including headache, seizures, focal neurological deficit,
fever, vomiting or weight loss). Risk factors for TB include HIV or other
form of immunocompromise, having been born or lived in a high TB
prevalence country, or recent contact with pulmonary TB [3]. Pregnancy
and the post-partum may also represent a vulnerability to CNS tubercu-
loma, and the post-partum period is a particularly common window in
which TB manifests in peri-partum females [5]. Modulation of the host
proinflammatory response occurs during pregnancy [6] followed by
rapid reversal of these changes after delivery, which can result in accel-
erated progression of previously latent or quiescent infections, including
TB [7]. Presentation of TB at extra-pulmonary sites may be more prom-

Figure 2. Diffusion-weighted image and ADC map (A, B) with no evidence of restricted diffusion. C: T1 axial post-contrast, D: T1 coronal post-contrast, E: Axial T2 images demonstrating the lesion

with peripheral enhancement within the mass.
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inent in pregnancy and the post-partum period,
including the CNS [8,9].

In 2018, the WHO recorded approximately
10 million new cases of TB. Two thirds of
these cases were in six countries (India, China,
Indonesia, the Philippines, Pakistan, Nigeria,
Bangladesh and South Africa), while only 3%
of cases were in the WHO European region and
the Americas respectively (https://tbfacts.org/
tb-statistics/). Mycobacterium tuberculosis infec-
tion of the central nervous system (CNS) occurs
in around 1% of all cases of TB [3], and tuber-
culomas (parenchymal granulomas) occur in
up to 50% of patients with CNS tuberculosis
according to a recent case series [9]. Based on
the WHO statistics for 2018, this would equate
to about 1500 new cases of CNS tuberculoma
annually in each of the WHO European and
Americas regions, compared with 135,000 in
India alone.

In the UK, between 2000 and 2016 there were
on average 236 new cases of CNS TB reported
per year, of which approximately 119 per year
were classified as having CNS involvement
without meningitis (i.e. tuberculoma or other
CNS involvement). According to NHS statistics,
there are approximately 4500 new cases of
primary brain tumours each year in the UK,
of which 70-80% are high grade gliomas, thus,
statistically, at least 20 high grade gliomas are
seen for every case of tuberculoma (far more
if it is considered that many tuberculomas will
not present to neurosurgery), making glioma
the most likely diagnosis given the scan appear-
ances demonstrated in the present case.

Based on this information, CNS tuberculoma
is a rare but important diagnosis in the UK, one
that neurosurgical trainees in low incidence
regions should know how to manage but are
unlikely to be able to become competent in
managing through experience based learning.

Different approaches could add a global
perspective  to neurosurgical training
programmes in high income countries (HIC)
which lack exposure to TB and certain other
pathologies. Many neurosurgical depart-
ments in the UK have visiting fellows from
low- and middle-income countries (LMIC),
either employed directly by Trusts, or on
specific training fellowships such as through
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the International Surgical Training Programme
(ISTP), part of the wider MTI programme
(Medical Training Initiative). Similar schemes
are operational in other HIC [10]. One approach
would be to encourage visiting international
fellows from LMIC to deliver case-based
teaching based on neurosurgical practice in
their home countries, selecting important path-
ologies that are rare but nonetheless relevant to
HIC, but are that are seen more commonly in
the LMIC setting. This would benefit the fellow
as it would develop their teaching experience,
as well as bringing a global perspective to
routine departmental teaching.

Online platforms and social media feeds
are increasingly contributing to neurosur-
gical learning. For example, educational
resources such as The Neurosurgical Atlas
are available for trainees to access around
the world, and many training systems have
an online component to supplement face-to-
face learning, such as the UK ebrain learning
system (http://www.ebrain.net/). Developing
the global health components to these learning
interfaces to reflect the workload of the global
neurosurgical workforce would allow key infor-
mation and case studies to be accessible to
learners around the world, and enable the
developers of the learning programmes to gain
recognition as leaders in health education and
innovation.

Finally, some neurosurgical units have
developed twinning ventures or partnerships
with a unit in a different part of the world,
either holding clinical exchanges or carrying
out collaborative research. Traditionally the
direction is from an HIC to an LMIC. Building
case-based-teaching into twinning ventures,
via online platforms such as Skype or Zoom
would allow the entire units to benefit from the
connection, rather than the smaller number of
surgeons directly engaged in the exchange. It
would be likely to result in bilateral transfer of
knowledge; enhancing training in both partici-
pating units, at relatively low cost.

Traditionally the development of these
collaborations has been challenging due to
various factors including lack of institutional
support, lack of funding and lack of recogni-
tion for academic aspects of global surgery

[10]. However, prioritising mutual develop-
ment and shared learning across national and
international boundaries follows the directive
of the UN Sustainable Development Goals
(SDGs), and in an increasingly interconnected
world we suggest that intentionally developing
international and globally focused neurosur-
gical learning communities will enhance both
surgical training and patient care.
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