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Cerebral hemorrhage due to tuberculosis meningitis: a rare case
report and literature review
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ABSTRACT
Tuberculosis (TB) is a common disease to threaten human health. TB of the
central nervous system (CNS) is rare but the most serious type of systemic TB
because of its high mortality rate, serious neurological complications and sequelae.
In this case report, we describe a woman who presented with walking instability,
intracerebral hemorrhage and leptomeningeal enhancement due to tuberculosis
meningitis. The patient had no significant medical history and the initial clinical
symptoms were walking instability. On analysis, the cerebrospinal fluid was colorless
and transparent, the pressure was more than 400 mm H2O, there was lymphocytic
pleocytosis, increased protein, and decreased glucose levels present. No tuberculosis
or other bacteria were detected. The patient’s brain computed tomography image
showed intra-cerebral hemorrhage (ICH) and contrast magnetic resonance imaging
showed ICH in the right frontal lob, and leptomeningeal enhancement. CNS TB is rare
but has a high mortality rate. As this disease has no unique characteristics at first
presentation such as epidemiology and obvious clinical manifestation, a diagnosis of
CNS TB remains difficult.

INTRODUCTION

walking instability, which first developed 7 months ago.
This patient had no history of hypertension, diabetes, heart
disease and tumor. She ignored the initial symptoms and
did not go to hospital. Symptoms progressed and included
headache, low-grade fever (temperature fluctuations
from 100.4 °F to 102.2 °F), night sweats which persisted
for 20 days with no nausea, vomiting, vertigo, malaise,
visual changes, or weight loss. Physical examination
showed that consciousness was clear, quarrel was not
skewed, limb muscle strength and muscle tension was
normal, Babinski’s reflex was negative, meningeal
stimulation was positive and other physical observations
were unremarkable. Laboratory tests showed that her
white blood cell count, coagulation function, human

Tuberculosis (TB) is a common disease to
threaten human health. TB of the central nervous system
(CNS; CNS TB) is rare but the most serious type of
systemic TB because of its high mortality rate, serious
neurological complications and sequelae. In this case
report, we describe a women who presented walking
instability, intracerebral hemorrhage and leptomeningeal
enhancement due to tuberculosis meningitis.

CASE PRESENTATION
A 65-year-old woman presented with progressive
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Table 1: Laboratory values of cerebrospinal fluid (CSF)
Variable of CSF
First time
(after mannitol
Intracranial pressure (mmH2O) 200
intravenously guttae)
Color
Yellow
WBC (×106/L)
16
LY (%)
96
RBC (×106/L)
1960
Protein (g/L)
1.85
Glucose (mmol/L)
> 2.28
Chloride (mmol/L)
121.5

Second time

Third time

300

400

Yellow
9
96
2650
2.35
> 2.28
121

Yellow
60
97
1240
5.6
> 2.28
125

Note: First time: CSF of lumbar puncture performed on admission; Second time: CSF 3 days after admission; Third time: CSF
10 days after admission; WBC: White blood cell; LY: Lymphocyte; RBC: Red blood cell.
immunodeficiency virus and tumor marker tests were
normal. Smears and cultures for ordinary bacteria and
fungi were negative. Analysis of the CSF revealed
colorless and transparent fluid, pressure was more than
400 mm H2O, white blood cell (WBC) count 60×106/L,
lymphocyte 97%, red blood cell (RBC) count 1240×106/L,
protein level 5.6g/ L, glucose level 2.28mmol/ L, chloride
125mmol/ L, no tuberculosis and other bacteria were
detected (Table 1). The patient’s brain CT image showed
a high-density shadow of right frontal lobe, CT value was
65 Hu, and indicated ICH (Figure 1). Contrast MRI of
her brain showed ICH in the right frontal lob, and LME
(Figure 2, 3). Chest X-ray was normal. As the CSF showed

elevation of inflammatory biomarkers, meningeal irritation
was positive, and MRI supported a suspected CNS
infection, CNS infection was proposed as the most likely
diagnosis in this previously healthy adult. After CSF was
sent for culture, we selected ceftriaxone to implement our
choice of anti-infective therapy. Isoniazid, pyrazinamide
and rifampin were used as an anti-tuberculosis treatment
and mannitol was used to reduce intracranial pressure.
An acid-fast bacillus in CSF was not found and the CSF
culture was assessed as negative. Unfortunately, 2 days
after admission, the patient suddenly lost consciousness
and showed corectasis. The patient accepted emergency
craniotomy and 4 days after admission, the patient died.

Figure 1: Noncontrast brain computed tomography shows a hematoma (arrow) in the right frontal lobe.
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Histopathologic examination confirmed the diagnosis of
tuberculous meningitis (TBM).

exposure to TB who presented with a complicated case
of CNS TB leading to cerebral hemorrhage. CNS TB is
encountered frequently in areas that continue to have
high prevalence of tuberculosis and dissemination is very
common in children and young adults. Previous literature
reported that CNS TB occurs in all age groups, but 6070% of patients are below the age of 20 years [3]. CNS
TB is a unusual disease, which occurs in 5 to 10% of
extrapulmonary TB cases, and accounts for approximately
1% of all all patients with TB [4]. With the onset of the
human immunodeficiency virus pandemic, the incidence
of CNS TB has increased [5-8], which accounts for
approximately 10% of all patients with AIDS-related TB
[9]. It is no longer a disease confined to underdeveloped

DISCUSSION
TBM is the most common types of TB of the CNS.
Hydrocephalus is the most frequent complication and is
usually more prominent in children. Cerebral infarction
is another common complication of basal meningitis
which adds to the risk of morbidity and mortality [1].
Dastur et al. found infarcts in 41% of the specimens in an
autopsy series of 100 patients [2]. Cerebral hemorrhage
is, however, a rare complication. This patient was an
old, previously healthy female with no known prior

Figure 2: Sagittal brain magnetic resonance images. A. T2-weighted magnetic resonance imaging shows a hematoma (arrow

head) in the frontal lobe and cerebral gyrus swelling (arrows); B. T1-weighted magnetic resonance imaging with contrast shows abnormal
leptomeningeal enhancement (arrows).

Figure 3: Magnetic resonance angiography showed no cerebral amyloid angiopathy, arteriovenous malformation and
aneurysm.
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and developing countries [5, 10].
CNS TB is the most serious type of systemic TB
because of its high mortality rate, serious neurological
complications and sequelae [11]. Clinical features of CNS
TB commonly consist of a series of phases, beginning with
low-grade fever, weak, sweating, and personality changes
which may persist for a long time after which it may
progress to a meningitic phase. The patient in this phase
has more obvious neurologic features such as confusion,
headache, even disturbance of consciousness. In the final
phase, the patient may present with coma, seizures, and
possibly stroke [12-14].
Our patient first presented with walking instability
which had been present for a long time, then headache,
low-grade fever and night sweats, and a CT examination
showed ICH. Finally, she presented with coma. Generally,
the clinical manifestations are non-specific, other brain
diseases may also cause similar symptoms, including
intracranial hemorrhage, bacterial meningitis, brain
primary and metastatic tumor. Because of this, diagnosing
CNS TB at an early stage may be very difficult owing to
the unfamiliarity of doctors with this rare disease.
CSF examination is an important diagnostic
method and the typical CSF shows elevated protein, low
glucose,and elevated WBC with lymphocytic pleocytosis
[15-16]. Elevated levels of adenosine deaminase in CSF
and visualization of acid-fast bacilli in CSF smears may
be early indicators, however, until recently a definitive
diagnosis could only be established after growth and
identification of mycobacterium tuberculosis in culture
which could take 4-8 weeks and may provide a false
negative result in 15-75% of cases [9, 17]. Currently,
polymerase chain reaction (PCR) in CSF can diagnose
TBM with a higher sensitivity than microscopic
examination and cultures [18-20]. However, the possibility
of false positive results is also a major concern when
applying PCR tests for the diagnosis of TBM [21].
A CNS infection with mycobacterium tuberculosis
can present either as a diffuse form (e.g., basal exudative
leptomeningitis) or as a localized form (e.g., tuberculoma,
abscess, or cerebritis). TBM often results in vasculitis and
marked inflammatory reaction at the base of the brain,
it is very likely that ICH in this case was secondary to
the bleeding of the inflammatory vessels [22]. The CNS
TB can mimic numerous other disease entities including
nontuberculous bacterial, viral, parasitic meningitis,
coccidioidomycosis, cryptococcosis), non-infectious
inflammatory disease affecting the leptomeninges
(e.g., rheumatoid disease, sarcoidosis), and meningeal
carcinomatosis (e.g., breast carcinoma in adults) [2325]. Imaging, therefore although a useful composite
measure is nonspecific for the diagnosis of CNS TB.
Contrast-enhanced MR imaging is generally considered
to be superior to CT in the detection and assessment of
CNS TB. Gadolinium-enhanced T1-weighted imaging
demonstrates abnormal meningeal enhancement and is
www.impactjournals.com/oncotarget

generally considered to be more sensitive than CT [23-25].
CNS TB remains a major cause of death or
significant neurological disability. Consequently, prompt
diagnosis and early treatment are of utmost importance to
reduce morbidity and mortality. Clinical manifestation and
laboratory tests are the cornerstones of early diagnosis,
and MRI may be superior to CT in the detection and
assessment of CNS TB.
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