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ABSTRACT
Aim: Tuberculous meningitis is an infectious disease of the central nervous system caused by
Mycobacterium tuberculosis (M. tuberculosis). It mainly involves the meninges and brain paren-
chyma, as well as the spinal cord and meninges; Disability and mortality rates are high. In recent
years, due to the increase of drug-resistant tuberculosis patients, population mobility and the
prevalence of acquired immune deficiency syndrome, the incidence rate of tuberculosis has
increased significantly, and tuberculous meningitis has also increased.
Methods: At present, tuberculosis is still a worldwide infectious disease that seriously threatens
human health, especially in underdeveloped and developing countries. China is the largest
developing country in the world with a large population.
Results: The situation of tuberculosis prevention and control is grim. Its disability rate is the
highest in tuberculosis infection. In addition to the common non-specific manifestations, tuber-
culous meningoencephalitis may also have rare manifestations of stroke, hearing loss and visual
loss.
Conclusion: Understanding and timely improvement of corresponding examinations and tar-
geted treatment will help improve the prognosis of patients.
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Introduction

German bacteriologist Robert Koch (1843–1910) has
proved that Mycobacterium tuberculosis (MTB) is the
pathogen of tuberculosis since 1882. With the emer-
gence of BCG vaccine and anti-tuberculosis drugs, the
once rampant tuberculosis has made great achieve-
ments in the prevention and treatment of the twenti-
eth century. Tuberculous meningoencephalitis (TBM) is
a non-suppurative inflammatory disease of the menin-
ges and brain parenchyma caused by Mycobacterium
tuberculosis. It is one of the most serious manifesta-
tions of tuberculosis infection, and also one of the
manifestations with the highest disability rate. The
most common manifestations of tuberculous menin-
goencephalitis are fever, headache, disturbance of
consciousness, nausea with (or without) vomiting, epi-
lepsy, changes in mental state and may be accompa-
nied by common complications, such as brain oedema
and hyponatraemia. The rare manifestations include
stroke, including cerebral infarction, intracranial vein
thrombosis, subarachnoid haemorrhage, hearing
impairment and visual impairment, which seriously

affect the prognosis of TBM patients. Tuberculous
meningoencephalitis is rare due to atypical early
symptoms and delayed laboratory examination. Early
identification, diagnosis and treatment are still difficult.
Therefore, this article reviews the rare manifestations
of tuberculous meningoencephalitis.

Causes of cerebral nodule complications

Tuberculous meningitis can cause inflammatory
changes in the pia mater, arachnoid, ventricular chor-
oid plexus and ependyma, increase cerebrospinal fluid
secretion, and lead to intracranial hypertension due to
malabsorption, and often lead to high-pressure
hydrocephalus.

Continuously increased brain pressure is prone to
brain hernia, mainly tentorial hernia, axial hernia and
foramen magnum hernia [1]. In the late stage of the
brain nodule, when the arachnoid membrane of the
skull base is widely adhered or the tuberculous inflam-
mation directly invades the nerve, cranial nerve paraly-
sis will occur. Tuberculous spinal meningitis and
arachnoiditis, formation of intramedullary granuloma
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or tuberculous fibrous exudate around the spinal cord
and nerve root, often lead to paraplegia, dysuria and
nerve root pain. Tuberculous vasculitis throughout the
course of the disease is prone to large vessel occlu-
sion, leading to cerebral infarction, tuberculous granu-
loma and tuberculous abscess compressing brain
parenchyma, as well as hemiplegia, such as simultan-
eous aphasia of dominant hemisphere.

Tuberculous granuloma with high intracranial pres-
sure or cortex is prone to convulsions. Tuberculous
inflammation invades diencephalon and presents cor-
responding symptoms of diencephalitis.

Cerebral infarction

Cerebral infarction refers to ischaemic necrosis or soft-
ening of local brain tissue caused by cerebral blood
supply disorder, ischaemia and hypoxia. The incidence
rate of tuberculous meningoencephalitis with cerebral
infarction is about 15–57% [2,3].

Seventy-five percent of the infarctions occurred in
the ‘tuberculosis area’ of the caudate nucleus, ventral
thalamus and forelimb of the internal capsule and
were supplied by the medial columnar artery and thal-
amic perforating artery; 11% of the infarcts occurred
in the lateral basal ganglia, the ‘ischaemic region’ of
the hind limb of the internal capsule, provided by the
lateral columnar artery and thalamic artery [4].

According to the literature, autopsy found that
most of the macro infarcts in the middle cerebral
artery area were proliferative lesions, while in the very
low artery area, there were small vascular necrotic
lesions with small infarcts [5].

Its clinical manifestation is not fixed, but mainly
depends on the location of the lesion. Most strokes
can be asymptomatic, hemiplegic, aphasia, eye move-
ment disorder, diplopia, an so on. Some researchers
believe that cerebral infarction in tuberculous menin-
goencephalitis is due to vasculitis or intimal hyperpla-
sia, and intra-arterial thrombosis may also play a role
in the occurrence of stroke. Under the stimulation of
secretion inflammation, arteritis and vasospasm may
occur in arteries, which may lead to intima hyperpla-
sia, and finally lead to stroke [3]. The diagnosis of
tuberculous meningoencephalitis with cerebral infarc-
tion mainly depends on clinical symptoms and imag-
ing manifestations. Routine examinations include MRI
and CT [6].

DWI in head magnetic resonance imaging can
show the scope of ischemic tissue early, which is more
significant for early diagnosis. In addition to other dis-
eases, hemiplegia, retesting and other clinical

manifestations can be diagnosed by improving imag-
ing examination and defining new responsibility
focus [7].

Intracranial venous thrombosis

Intracranial venous thrombosis (CVT) is a kind of vas-
cular disease that the cerebral venous return is
blocked due to various reasons. Tuberculous meningi-
tis with intracranial venous thrombosis has a low inci-
dence rate, Its incidence rate is about 11%, mostly in
the superior sagittal sinus, and its main clinical mani-
festations include headache, visual impairment, diplo-
pia, hemiplegia, seizures, and so on [8]. Among them,
intracranial deep vein thrombosis is relatively rare,
with occasional case reports [9]. It is generally believed
that this process mainly includes the following mecha-
nisms: inflammation caused by vascular endothelial
injury, platelet aggregation and increased release of
procoagulant factors, leading to thrombosis.

Microglia release TNF-a And IL-1b and other cyto-
kines play an important role in thrombosis. Leiden
mutation of coagulation factor V is the most common
cause of hereditary thrombosis. The decrease of anti-
coagulants and the increase of procoagulant factor
(mainly factor V III) activity in patients with TBM lead
to blood hypercoagulability and thrombosis [10]. In
addition, TBM directly compresses the venous sinus by
forming granulation tissue or abscess, and it can also
lead to thrombosis by changing hemodynamics [11].
The clinical diagnosis of intracranial venous throm-
bosis depends on imaging examination [12]. Abnormal
high density was found in the lesion area on CT, and
related lesions could be seen on MRV. Vein imaging is
limited. This disease can be diagnosed by imaging
examination. The sensitivity of cranial MRV was about
84% [12]. Patients with tuberculous meningoencephal-
itis may suddenly have worsening headache, deepen-
ing consciousness and seizures during the course of
the disease. The possibility of intracranial venous
thrombosis should not be ignored [13].

Subarachnoid haemorrhage

Subarachnoid haemorrhage refers to the blood flow-
ing into the subarachnoid space after the blood ves-
sels at the bottom of the brain or on the surface of
the brain break, leading to the corresponding clinical
symptoms. Subarachnoid haemorrhage is rare in
tuberculous meningoencephalitis. Only a few litera-
tures have reported this phenomenon. The main clin-
ical manifestation is sudden severe headache, with or
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without nausea, vomiting and other symptoms [14]. At
present, the aetiology of TBM with SAH is still unclear.
At present, its pathogenesis is considered to be
related to TBM vasculitis and late inflammatory reac-
tion, which may lead to subarachnoid haemorrhage
[15]. Pathological examination also showed that sub-
arachnoid haemorrhage may be related to the rupture
of inflammatory tuberculoma or fungal aneurysm [16].
The diagnosis of subarachnoid haemorrhage mainly
depends on the clinical manifestations. Cranial CT is
the first choice for imaging diagnosis, and the positive
rate is about 85%. Head CT shows diffuse high-density
images of basal cistern, ventricular system and convex-
ity of brain. Intracranial arterial lesions can also be
detected by digital subtraction DSA of the whole cra-
nial artery and MRA of the intracranial artery magnetic
resonance angiography. The main causes of subarach-
noid haemorrhage are aneurysm rupture and haemor-
rhage [17]. The clinical manifestations of patients with
nodular encephalopathy suddenly appear in the
course of the disease, which can be diagnosed in
combination with the corresponding changes of
head CT.

Hearing loss

Hearing loss includes hearing sensitivity decrease, hear-
ing threshold increase, hearing loss and even hearing
loss caused by various reasons. The earliest literature
report of tuberculous meningoencephalitis with hearing
loss can be traced back to 1952 [18].

However, due to the acoustic neurotoxicity of
streptomycin treatment, it was not considered as a
rare manifestation of tuberculous meningoencephalitis
until 2001. At that time, it was reported that a patient
had hearing loss before diagnosis and anti-tubercu-
losis treatment [19].

The incidence rate of tuberculous meningoenceph-
alitis with hearing loss is about 6.8%�28% [20]. Most
clinical manifestations are unilateral (rarely bilateral)
progressive hearing loss with chronic progress.

Hearing loss of such patients can easily be masked
by other symptoms of TBM, such as headache, nausea
and vomiting. Most patients progress to severe hear-
ing loss or even deafness [21].

Cochlear axis and cochlear aqueduct are the main
routes of infection from the meninges to the inner
ear. Tuberculous meningitis with hearing loss mainly
involves the cochlea.

The development of hearing loss is similar to bac-
terial meningitis. They all have the characteristics of

sensorineural hearing loss, especially high-frequency
hearing loss [22].

The diagnostic method of hearing loss in tubercu-
lous meningoencephalitis depends on hearing examin-
ation: that is, to evaluate the patient’s hearing,
hearing threshold and hearing function. Brain stem
auditory evoked potential (BAEP) is more sensitive to
early auditory nerve injury [23]. Cerebrospinal fluid
examination and brain MRI enhanced examination are
helpful for etiological diagnosis. The patients with
tuberculous meningitis showed the above symptoms
during the course of the disease. Hearing examination
was improved to indicate hearing loss. Except for
other diseases, they could be diagnosed.

Visual impairment

Visual impairment refers to partial or total impairment
of visual organ results or functions due to various rea-
sons. The incidence of visual impairment in tubercu-
lous meningoencephalitis is 15%�21.6% [24]. The
main manifestations were decreased vision, decreased
visual field and abnormal colour vision. Some patients
may progress to partial or complete blindness.
Arachnoiditis of optic nerve, tuberculoma of optic
nerve and hydrocephalus are the most common
causes of visual impairment [25].

Due to nervous system symptoms and the lack of
vigilance of medical staff on visual dysfunction, this
rare manifestation needs attention [26].

The visual impairment of tuberculous meningo-
encephalitis may be related to the drug toxicity of
optic nerve involvement, optic arachnoiditis, optic chi-
asma compression, retinal vasculitis, hydrocephalus
and ethambutol [27]. In the visual pathway, the optic
nerve and optic chiasma are the most vulnerable.
Tuberculous secretions can directly block and com-
press the optic nerve and optic chiasma, or block the
cerebrospinal fluid pathway, resulting in hydroceph-
alus and optic nerve compression, resulting in visual
impairment [28]. In addition, some studies have shown
that patients with tuberculous meningoencephalitis
combined with acquired immunodeficiency syndrome
are more likely to suffer from optic nerve injury [29].

Visual loss mainly depends on ophthalmic examin-
ation to evaluate the patient’s vision (or corrected
vision), visual field, colour vision, eye movement and
pupillary reflex. Maurya et al. showed that the positive
rate of abnormal visual evoked potentials in patients
with tuberculous meningoencephalitis was even
higher [30].
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If the above conditions occur during the course of
the disease, the ophthalmic examination shows that
the vision is decreased and the visual field is dam-
aged. In addition to other diseases, the diagnosis can
be made. In addition, skull MRI can also help diagnose
the disease by directly showing the involvement of
the optic nerve or visual pathway [31].

Brain abscess

Tuberculous brain abscess (pus collected in any part
of the body) is still a rare manifestation of central ner-
vous system tuberculosis, but it is reported that des-
pite progress in treatment, the mortality rate is still
high [32]. This manifestation is characterized by
abscesses, which contain live tuberculosis bacteria, but
there is no evidence of tuberculosis granuloma [33].
Management will use anti tuberculosis drugs for treat-
ment. In addition, the treatment scheme may include
simple puncture, continuous drainage, partial drain-
age, repeated drilling aspiration, stereotactic aspiration
or total abscess resection.

Stroke

Stroke is a rapid tuberculosis infection of central ner-
vous system drugs, Volume 11, Issue 4, 2011, Drug
Chemistry, No. 325. The impairment of cerebral blood
supply leads to the loss of brain function, which may be
caused by ischemia caused by blockage or bleeding
(blood leakage). The inability of affected areas of the
brain to function is a medical emergency that can lead
to permanent nerve damage, complications and death.
Most tuberculous meningitis strokes may be asymptom-
atic, occurring in 15% to 57% of patients, especially in
the advanced stage of severe disease. The use of corti-
costeroids and anti-tuberculosis treatment is considered
to reduce mortality and incidence rate, but there is no
evidence of their role in reducing stroke. Aspirin can
also reduce mortality, but its role in reducing stroke,
tuberculosis and meningitis needs further research.

Other

There other manifestations, such as the Syndrome of
inappropriate antidiuretic hormone secretion (SIADH)
[34,35], language alterations [36,37], and paradoxical
reactions [38].

Conclusion

It is believed that more than two billion people world-
wide are infected with tuberculosis, but about 10% of
them will develop into clinical diseases. The incidence
rate of central nervous system tuberculosis is related
to the prevalence of community tuberculosis, but it is
the most common type of chronic central nervous sys-
tem infection in developing countries. In terms of the
number of deaths and permanent sequelae, tubercu-
lous meningitis is a serious disease that requires rapid
diagnosis and treatment. Tuberculous meningitis can
be divided into two stages. Mycobacterium tubercu-
losis enters the host through aerosol inhalation, and
then the local infection of the lung is aggravated.
Spread to regional lymph nodes.

The rare manifestation of tuberculous meningo-
encephalitis affects the prognosis of patients. Cerebral
infarction, intracranial venous thrombosis, subarach-
noid haemorrhage, hearing loss and visual loss. At pre-
sent, there are no guidelines and expert consensus to
guide the corresponding treatment. The literature
reports focus on active anti tuberculosis treatment
and symptomatic support treatment of tuberculous
meningoencephalitis.

For stroke patients, studies have shown that ste-
roids can be used to reduce mortality. Some studies
have shown that aspirin can reduce the risk of stroke,
but there is no consensus at present. For venous
thrombosis, subcutaneous injection of low molecular
weight heparin and oral anticoagulant is recom-
mended for 3–6months [39,40].

Surgical treatment of aneurysms is mentioned in
the literature of subarachnoid haemorrhage. Due to
the chronic development of hearing and visual impair-
ment, early diagnosis and early treatment are pro-
posed in the literature, which can effectively avoid the
further impairment of its function. Therefore, in the
process of diagnosis and treatment of TBM, be alert to
rare manifestations, timely improve the corresponding
examination, and targeted treatment will help to
improve the prognosis of patients [41,42].
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