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Abstract
Introduction Central nervous system tuberculosis is the
most severe form of extrapulmonary TB and it is
associated with a substantial morbidity and mortality.

Objectives To describe the demographic profile, clinical
features, laboratory and imaging results of a cohort of
adult patients with TBM (Tuberculous meningitis).

Methods This study encompasses a prospective analysis
of all adult cases of TBM diagnosed from 1st January
2010 to 31st December 2011 in the Neurology unit 2,
National Hospital of Sri Lanka. Consensus case defini-
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tions for TBM were used for clinical case classification
and patients were given a definite, probable, or possible
tuberculous meningitis status accordingly.

Results A total of 89 patients fulfilled the established
diagnostic criteria for TBM and there were 22 definitive
cases, 46 probable cases and 21  possible cases. The
mean age of the series was 44 years and 56 (63%) were
males. TBM presented with fever in 64 (71%), general
constitutional symptoms in 61 (68%), headache in 53
(59%), and diminished level of consciousness in 36
(40%) patients. CSF biochemistry revealed elevated
protein in all patients. MRI brain showed meningeal
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Introduction
Tuberculosis remains a global epidemic especially in

developing countries. In 2010, 9 million new cases and 1.5
million deaths related to tuberculosis were reported and
of them 50% were tuberculous meningitis (TBM) [1].

Many studies have led to the frequent generalisation
that 5-15% of individuals exposed to tuberculous bacilli
will develop symptomatic disease [2]. Central nervous
system (CNS) tuberculosis occurs in approximately 1% of
all patients with symptomatic tuberculosis [2]. CNS
tuberculosis (TB) could occur in the form of TB meningitis,
milliary TB, parenchymal TB, tuberculomas or TB myelitis.
In patients with TBM, neurological sequelae are common,
and the case fatality rate has been estimated to vary from
15% to 60% [2].

Central nervous system tuberculos is the most severe
form of extrapulmonary TB and it is associated with
substantial morbidity and mortality. The outcome of this
disease is especially grave in the developing countries
due to lack of resources for early diagnosis and poor
awareness of the disease among general public [3].

In many instances, the diagnosis and there by the
treatment of CNS tuberculosis is delayed owing to poor
understanding of the disease pathogenesis and unavaila-
bility of rapid, sensitive, and affordable diagnostic tests.
The cornerstone of early diagnosis and initiation of
appropriate treatment are solely based on higher degree
of clinical suspicion and are mandatory for better outcome
of this grave condition. Hence, it is important to identify
and understand the clinical pattern and disease spectrum
of TBM to arrive at an early diagnosis. The availability of
data related to TBM from Sri Lanka is limited. Hence, the
objective of this study was to describe the demographic
profile, clinical features, laboratory and imaging results of
a cohort of adult patients with TBM.

Methods
The study population consisted of patients admitted

to the largest tertiary care teaching hospital in Colombo,
Sri Lanka. This study is a prospective analysis of all adult
(age >12 years) cases of TBM diagnosed from 1st January
2010 to 31st December 2011 in the neurology unit 2,
National Hospital of Sri Lanka. Consensus case definitions
for TBM were used for clinical case classification [4].
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enhancement in 73 (82%). Twenty four (27%) died during
hospitalisation and out of 65 who survived 44 (49%) had
residual sequelae at the time of discharge.

Conclusions MRI evidence and biochemical analysis of
CSF are still the main supportive diagnostic modalities.
TBM is a relatively common but difficult to diagnose disease,
which results in significant morbidity and mortality.

Patients were given a definite, probable, or possible
tuberculous meningitis status depending on clinical,
laboratory, and radiological findings.

Consensus case definitions
Clinical entry criteria – Symptoms and signs of

meningitis including one or more of the following:
headache, irritability, vomiting, fever, neck stiffness,
convulsions, focal neurological deficits, altered cons-
ciousness, or lethargy. Table 1 shows the diagnostic criteria
used for classification of definite, probable, and possible
TBM.

Table 1.  Diagnostic criteria for
classification of definite, probable, and

possible tuberculous meningitis

Diagnostic score

Clinical criteria Maximum category
score = 6

Duration more than 5 days 4

Constitutional symptoms 2

Recent close contact of TB or
positive Monteux test 2

Focal neurological signs 1

Cranial nerve palsies 1

Altered consciousness 1

CSF Criteria Maximum category
score = 4

Appearance – clear 1

Cells 10 – 500/μl per μl 1

Lymphocyte predominance > 50% 1

Protein > 100mgd/dl 1

Sugar <50% of plasma sugar 1

Cerebral imaging criteria Maximum category
score = 6

Hydrocephalus 1

Basal meningeal enhancement 2

Infarction 1

Tuberculoma 2

Evidence of tuberculosis Maximum category
in other sites score = 4

Chest Xray evidence of active
pulmonary TB 2

Positive AFB or TB PCR in
extra CNS sites 2
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Definite tuberculous meningitis
Patients should fulfill criterion A or B:

A. Clinical entry criteria plus one or more of the following:
acid-fast bacilli seen in the cerebro-spinal fluid (CSF),
Mycobacterium tuberculosis cultured from the CSF
or a CSF positive polymerase chain reaction test for
TB (TB PCR).

B. Acid-fast bacilli seen in the context of histological
changes consistent with tuberculosis in the brain or
spinal cord with suggestive symptoms or signs and
CSF changes or visible meningitis (on autopsy).

Probable tuberculous meningitis
Clinical entry criteria plus a total diagnostic score of

10 or more points (when cerebral imaging is not available)
or 12 or more points (when cerebral imaging is available)
plus exclusion of alternative diagnoses. At least 2 points
should come either from CSF or cerebral imaging criteria.

 Possible tuberculous meningitis
Clinical entry criteria plus a total diagnostic score of

6-9 points (when cerebral imaging is not available) or 6-11
points (when cerebral imaging is available) plus exclusion
of alternative diagnoses.

Patients with tuberculoma without evidence of
meningeal involvement, tuberculous myelitis and spinal
tuberculosis were excluded. In patients with repeated ad-
missions, only the first hospital admission was reviewed.
Patients were classified into three  clinical stages according
to clinical severity at admission using the British Medical
Research Council TBM grades.
Stage I (Early): Nonspecific symptoms and signs with no

clouding of consciousness or neurological
deficits.

Stage II (Intermediate): Lethargy or alteration of behaviour,
meningeal irritation or minor neurological deficits.

Stage III (Advanced): Abnormal movements, convulsions,
and stupor or coma.

Variables related to demographic characteristics,
clinical features, laboratory, bacteriological and radiological
investigations, modality of treatment and disease outcome
were analysed. Data entry and analysis were carried out
using SPSS software (Release 17.0).

Results
A total of 121 cases were treated as TBM over the

period of 2 years. Out of these, 89 fulfilled the established
diagnostic criteria for diagnosis of definitive, probable or
possible TBM and 32 were excluded from the analysis.
There were 22 definitive cases, 4 probable cases and
21possible BM cases. Their clinical features along with
laboratory and radiological data are summarized in
Table 2.

The  mean  age of the series  was 44 ± 13.5 years and
the age ranged from 12 years to 82  years with the median
of 36 years. Fifty six (63%) were males. TBM presented
with fever in 64 (71%), general constitutional symptoms
in 61 (68%), headache in 53 (59%), and diminished level of
consciou-sness in 36 (40%) patients. On physical
examination nuchal rigidity was present in 16 (18%), coma
in 36 (40%) and cranial nerve palsies in 23 (26%) patients.
Sixth nerve palsy was the commonest followed by seventh
nerve and bulbar palsies.

On admission, 24 (27%) were in stage I, 36 (40%)
were in stage II, and 29 (32%) were in stage III of the
disease. Eleven patients (12%) had history of  pulmonary
TB more than three years before the diagnosis of TBM
was made. All had completed the course of anti-
tuberculous medication for pulmonary tuberculosis.

Table 2. Frequency of clinical, laboratory
and radiological features

Headache 53 59
Fever 64 71
Constitutional symptoms 61 68
Seizures 12 13
Altered consciousness 36  40
Meningeal irritation 44 47
Cranial nerve palsies 23 26
Papilledema 7    8
Hemiparesis 7 8

CSF findings
Protein > 50g/dl 89 100
Cells
       Lymphocytes > 50% 66 74
       Polymorphs > 50% 17 19
Sugar <50% of plasma sugar 54 57

AFB in CSF 0
(Criteria for definitive diagnosis)

TB PCR positivity 21/68 29
(Criteria for definitive diagnosis)

CSF culture positive for TB 11/73 21
(Criteria for definitive diagnosis)

Radiological findings
Contrast CT brain
      Meningeal enhancement 0/57

MRI brain with contrast
Tuberculoma 21  23
      Meningeal enhancement 73  82
      Infarction 15 17
      Hydrocephalus 16 18

Clinical features Frequency %



24 Ceylon Medical Journal

Papers

percentage of HIV-infected patients was low in the study.
This may reflect the relatively low prevalence of HIV
infection in Sri Lanka.

As in many reported series headache, fever and cons-
titutional symptoms were common presenting symptoms
while nuchal rigidity was absent in most cases [3-9].
Twenty six percent of TBM presented with diminished
level of consciousness. Remarkably higher prevalence of
impaired consciousness with low incidence of nuchal
rigidity in the reported series highlight the difficulties of
recognising presentations that TBM may adopt. As in
other reports, imaging of brain, particularly MRI was useful
in majority of patients [3-9]. CT scan findings were
not  very promising in visualising leptomeningeal
enhancement whereas MRI scans were positive for
meningeal enhancement in 82% of patients. Introduction
of MRI facility has changed the diagnostic challenges
related to TBM and it also has improved the specificity
of the diagnosis according to the new consensus
criteria. Therefore the authors recommend MRI brain
as an essential investigation for any complicated
meningitis.

CSF analysis was similar to those of other studies,
with moderately decreased glucose, moderate to highly
increased protein and mild to moderately increased white
blood cell count with predominant lymphocytes.
Mononuclear cells predominated in the CSF of >50% of
patients. CSF protein was essentially increased in all
patients. In contrast to most of the other studies, micro-
biological evidence of tuberculosis in CSF was negative
in the majority of reported series [4-7]. This may be due to
the microbiological techniques employed including the
quantity of CSF and sample transport methods.

In most patients the diagnosis of TBM was suspected
on the basis of the clinical picture, biochemical results of
CSF analysis, and neuro imaging evidence. Acid-fast stain
in CSF was negative in all patients of this study. CSF TB
culture and TB PCR were positive in a minority of patients.

Outcome was poor in our study, with a mortality of
27% and persistence of sequelae in 44% of patients. Most
other published studies give a better prognosis for TBM
[3-10]. Being a tertiary referral centre receiving complicated
patients and complexity of the clinical condition leading
to delayed diagnosis are potential explanations for this
situation. Due to the characteristics of the present study,
a relatively small number of cases, and the absence of
long term follow up, authors may have failed to describe
some important factors related to TBM. There is still room
for further work related to this area.

In conclusion, clinical presentation of TBM is
complex in many occasions and definitive microbiological
evidence has limited value in diagnosis of the disease.
High degree of clinical suspicion, MRI evidence and
biochemical analysis of CSF are the main supportive
diagnostic modalities. TBM is difficult to diagnose but
results in significant morbidity and mortality.

Human immune deficiency virus (HIV) was present only
in one patient. Early complications of TBM included
syndrome of inappropriate anti diuretic hormone secretion
(SIADH) in 33 (37%), seizures in 12 (13%) and hemiparesis
in 7 (8%) patients.

CSF was analysed in all patients. CSF biochemistry
(median and IQR) were as follows: Glucose 24, 17-32 mg/
dl, protein125, 68-300 mg/dl and white blood cell count 28,
0-288 per μl. Mononuclear cells predominated in 66
patients (74%). CSF microbiological analysis revealed
negative acid-fast stain in all patients, positive acid-fast
bacillus (AFB) culture in 11/ 73 patients (21%) and positive
polymerase chain reaction of TB PCR in 21 out of 68 (31%)
patients.

CT brain was performed in 57 patients (64%). It was
normal in 28 (50%) There was hydrocephalus  in 12 (13%),
ischaemic lesions in 15 (17%) and  other abnormalities in
five (6%). Meningeal enhancement was not detected in
any of the contrast images. MRI brain was performed in
all patients. The study was normal in 13 (15%) and showed
hydrocephalus in 16 (18%), meningeal enhancement in 73
(82%), enhancing lesions in 14 (16%) and ischaemic lesions
in 15 (17%). Chest radiographs were normal in 83 cases
(88%) and changes suggestive of old TB were detected
in 6 (8%).

Anti-tuberculous treatment consisted of five drugs
(rifampicin, isoniazid, pyrazinamide, ethambutol and
streptomycin) in 62 patients (76%) and four drugs (without
streptomycin) in 17 (19%). Other medications included
prednislone in all patients and anticonvulsants in eleven
(12%). Three (3%) underwent ventriculo-peritoneal shunt
for hydrocephalus. Twenty four (27%) died during
hospitalisation and out of 65 who survived 44 (49%) had
residual sequelae at the time of leaving hospital whereas
21 (23%) patients recovered completely.

Discussion
TBM is a common infectious disease with a grave

outcome especially in low income countries like Sri Lanka.
In comparison to the other series from the region, the
number of cases for the given period in the reported series
is higher [3,6,7]. This could be explained by the fact that
National Hospital is the largest tertiary referral center in
Sri Lanka.   According to the consensus diagnostic criteria,
majority of patients belonged to ‘probable’ or ‘possible’
diagnosis group. This is in keeping with most of the other
reported series [2-6]. Low prevalence of definitive cases
signifies difficulty in arriving at the diagnosis and the
need for high degree of suspicion for early diagnosis of
TBM.

Mean age of the series was 44 years. The series did
not include paediatric cases. It was rare in the elderly. In
contrast to some of the Asian studies, majority had TBM
as the first presentation of TB. Only 12% had suffered
pulmonary or pleural disease previously. Surprisingly
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