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Abstract

Aim: The aim of the present study was to assess the clinical features, complications and
outcome in patients with central nervous system tuberculosis (CNS TB) and to correlate the
clinical, laboratory and radiological findings of CNS TB.

Methods: The present study was conducted in the Department of Medicine, DMCH
Darbhanga, India, over a period of two years and 100 patients were included in the study.
Written informed consent were taken from patients or relatives in this hospital based study.
Results: Out of 100 patients, 84 patients had TBM (tuberculous meningitis) and 16 patients
had tuberculoma. Mean age of patients was 34.6 years with male preponderance. Common
symptoms were fever, headache and vomiting. The most common signs were neck stiffness
followed by Kernig’s sign and Brudzinski’s sign.Cerebrospinal Fluid (CSF) staining was
positive in 9.52% patients and mean CSF protein was 157 mg%. 64 patients had CSF
lymphocytosis (count >90%). CSF Polymerase Chain Reaction(PCR) was positive in 78
patients and CSF ADA levels were high (> 10 U/L) in 52 patients. 63% patients had meningeal
enhancement and 10 patients had tuberculomas.

Conclusion: Diagnosis of CNS TB should be based on clinical features and 3 or more
supportive criteria rather than CSF positivity on staining or culture which may be negative
many times. Hence supportive criteria like CSF examination (raised proteins, lymphocytosis,
low sugar) along with positive CSF PCR, raised CSF ADA levels( >10IU/L), positive
Computed Tomography(CT) and Magnetic Resonance Imaging (MRI) findings, evidence of
culture positive, histologically proved or radiological tuberculosis anywhere in the body and
response to treatment should be considered for the diagnosis of CNS TB. Rapid and early
diagnosis by positive CSF PCR and CT/MRI findings should replace CSF AFB staining and
culture for the diagnosis of CNS TB. After completion of cat | regime of treatment (RNTCP)
for 6 months,duration of treatment should be decided by treating physician, neurophysician.
Keywords: central nervous system tuberculosis, clinical findings, laboratory findings,
radiological findings
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Introduction

Tuberculosis (TB) in all its forms remains a incidence of 9.27 million new cases of TB

challenging clinical problem and a public health
issue of considerable importance and magnitude
world over. Tuberculosis meningitis is the most
devastating manifestations of TB. The World Health
Organization (WHO) has estimated an annual
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worldwide, and the number of prevalent cases of
about 13.7 million. Most of the disease burden is in
Africa and South East Asia, where annual incidence
rate is 356 and 182 cases per 10,000 population
respectively.[1] Tuberculosis has reemerged in
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industrialized countries, largely because of increase
in travel from endemic countries to developed
nations.[2] This emergence is due in part to infection
with  human immunodeficiency virus (HIV),
development of multidrug resistant M. tuberculosis,
and reduced resources for treatment and surveillance
of patients.[2,3] The occurrence of extrapulmonary
TB is directly proportional to the prevalence of TB
infection. Tuberculosis of the central nervous
system (CNS) accounts for approximately 10% of
extrapulmonary cases of or about 0.7% of all cases
of TB.[4]

The response to tuberculous infection inside the
nervous system varies from person to person,
depending upon the immune status, concurrent
illness, predisposing risk factor, disease burden and
many other comorbid factors.[5] Virtually, all
tuberculous infection of CNS is caused by the
human tubercle bacillus, M. tuberculosis, an
obligate aerobic bacteria, whose only natural
reservoir is human. This organism is nonmotile,
nonspore forming and slow growing, with a
generation time of 15 to 20 hours. The complex
antigenic structure of the cell wall includes
polysaccharides, proteins, peptides, lipids and
glycolipids with specific immunologic properties.
These molecules determine the characteristic
immune response to tuberculous infection and its
resultant pathology.[5,6] Less commonly, other
mycobacteria may be involved.

Diagnosing CNS TB is troublesome because it has a
variety of clinical manifestations. CNS TB may be
categorized into three groups: tuberculous
meningitis (TBM), an intracranial space-occupying
lesion (SOL) or tuberculoma/abscess, and
tuberculous myelitis or spinal cord tuberculosis.
CNS TB involving immunodeficient populations is
challenging. One study demonstrated that even
though an HIV infection did not alter the clinical
manifestations of TBM, it dramatically reduced the
survival rate of HIV individuals who developed
TBM.[7] A recent study from China demonstrated
that younger age, agricultural work, and miliary
form of TB are decisive risk factors associated with
TBM. However, the recent study does not focus on
clinical findings of CNS TB stratified by different
immune statuses.[8]

The aim of the present study was to assess the
clinical features, complications and outcome in
patients with central nervous system tuberculosis
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(CNS TB) and to correlate the clinical, laboratory
and radiological findings of CNS TB.

Materials and Methods

The present study was conducted in the Department
of Medicine, DMCH Darbhanga, India over a
period of two years(January 2020 to December
2021) and 100 patients were included in the study.
Written informed consent were taken from patients
or relatives.The patients were evaluated in detail and
were grouped in three stages according to severity of
illness at presentation as per the criteria of modified
British Medical Research Council[9] as stage |
(Nonspecific symptoms, few or no clinical signs of
meningitis), stage 1l( Signs of meningitis, drowsy,
cranial nerve palsies) and stage Il (Stupor or coma,
systemic toxicity, paralysis).

Diagnosis of CNS TB was done on the basis of
clinical features like fever >2 wks, headache,
vomiting, convulsions, signs of meningeal irritation
with or without neurological deficit and positive
CSF studies (staining or culture) OR clinical
features and supportive criteria (3 or more criteria)
such as | (CSF examination suggestive of TBM i.e.
proteins >60 mg%, sugar <40 mg%, cells >50
cumm, lymphocytosis > 60 %), Il (CSF PCR
positive for TB and CSF ADA >10u/L), Il CT/MRI
findings (one or more) showing meningeal
enhancement, infarcts, basal exudates, obstructive
hydrocephalus, tuberculomas, [V(evidence of
additional culture positive or histopathologically
proved and radiologically proved extra pulmonary
TB or miliary TB) and V( Response to treatment).
All patients were thoroughly investigated with
routine tests as well as specific tests for TB like
Erythrocyte Sedimentation Rate( ESR), Mantoux
test, sputum and aspirate from lymph node for ziehl
neelsen stain and CSF analysis for microscopy and
biochemistry,Adenosine Deaminase (ADA), CSF
and serum Enzyme Linked Immunosorbent Assay
(ELISA) for IgM antibody using A60 antigen and a
CT scan of brain. All patients received
antituberculous therapy as per Revised National
Tuberculosis  Control  Programme( RNTCP)
guidelines. Steroids were given to stage 2 and 3
patients for 4 to 6 weeks with tapering of doses as
recommended. Follow up was done for 6 months
after completion of chemotherapy. Statistical
evaluation was done using chi square test and p
value calculated using student's t test.

Results
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Table 1: Patient characteristics

Gender N (%)
Male 70 (70)
Female 30 (30)
Symptoms

Fever 100 (100)
Loss of weight 82 (82)
Headache 72 (72)
Vomiting 65 (65)
Altered sensorium 55 (55)
Convulsion 24 (24)
Coma 32 (32)
Weakness in limbs 38 (38)
Diplopia 2(2)
Deviation of angle of mouth 7(7)
Signs

Neck stiffness 85 (85)
Kernig’s sign 78 (78)
Bridzinski’s sign 74 (74)
Pallor 72 (72)
Cervical lymph nodes 9(9
Papillodema 55 (55)
Cranial nerve palsy 34 (34)
Hemiplegia 25 (25)
Quadriplegia 10 (10)
Cerebellar signs 22
Decerberate posture 17 (17)

Out of 100 patients, 84 patients had TBM (tuberculous meningitis) and 16 patients had tuberculoma. Mean age of
patients was 34.6 years with male preponderance. Common symptoms were fever, headache and vomiting. The
most common signs were neck stiffness followed by Kernig’s sign and Brudzinski’s sign.

Table 2: CSF findings in cases of TBM

CSF examination | N=84
CSF AFB staining

Positive | 8
Colour

Clear colour 68
Straw coloured 16
Cobweb 40
Proteins Mean=157 mg%

>60 mg% 20
>100 mg% 64
Blood sugar <40 mg% 84
Chlorides Mean=118 mmol/L

<120 mmol/L 80
Total cells 220 cells/cumm Lymphocyte mean=179.5

>60% 20
>90% 64
CSF PCR 78
CSF ADA

>10 IU/L 52
10-20 1U/L 24

CSF staining was positive in 9.52% patients, mean CSF protein was 157 mg%. 64 patients had CSF lymphocytosis
(count >90%) and CSF PCR was positive in 78 patients.CSF ADA levels were high (> 10 U/L) in 52 patients.
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Table 3: CT/MRI Findings

CT/MRI Findings N (%)
Meningeal enhancement 63 (63)
Basal exudates 7()
Hydrocephalus 7(7)
Infarcts 13 (13)
Tuberculomas 10 (10)

63% patients had meningeal enhancement and 10 patients had tuberculomas.

Discussion

Central nervous system (CNS) tuberculosis (TB) is
a devastating infection with high rates of morbidity
and mortality worldwide and may manifest as
meningitis, intracranial  tuberculoma,  spinal
arachnoiditis and rarely tuberculous
encephalopathy. In the order of frequency
pathological changes are seen in meninges,
ependyma, choroid plexus, blood vessels and brain
parenchyma.[10,11] Tuberculous meningitis (TBM)
presents as acute meningitis syndrome, as insidious
subacute demyelinating process or tuberculous
encephalopathy. Risk factors for the development of
TBM are extremes of age, alcoholism, diabetes,
malignancy, recent corticosteroid use and HIV
infection.[12] The early and exact diagnosis of TBM
is important but difficult due to time taken in
definitive microbiological procedures.[13]
Diagnosis on pure clinical ground is impossible
necessitating the importance of CSF studies and
neuroimaging, CSF studies are the principle
diagnostic tool in TBM. CSF shows pleocytosis with
lymphocytes, elevated protein ranging from 60 mg%
to 400 mg% or even higher, sugar between 20 mg%-
40 mg%. It is sterile on routine bacterial culture.
Demonstration of tubercle bacilli by AFB staining or
culture remains the most important step of CSF
study but its yield is much low.[14]

In our study,out of 100 patients, 84 patients had
TBM (tuberculous meningitis) and 16 patients had
tuberculoma. Mean age of patients was 34.6 years
with male preponderance. Common symptoms were
fever, headache and vomiting. The most common
signs were neck stiffness followed by Kernig’s sign
and Brudzinski’s sign. The incidence of hemiplegia,
quadriplegia and cranial nerve palsies mentioned in
various studies varies from 20-30 %.[15,16]

The rapid diagnosis of TBM is fundamental to
clinical outcome. Clues to diagnosis of TBM include
TB elsewhere in the body, a positive family history
of TB, recent exposure to cases with active TB, a
history of head trauma, alcoholism,
immunocompromised state, including diabetes,
chronic renal disease, HIV infection, etc.[17] On
general physical examination, careful attention
should be given to presence of lymphadenopathy,
spinal or other joint lesion, scrotal mass, draining
sinuses,  nonhealing  vaginal  ulcers, etc.
Abnormalities of chest X-ray include miliary
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infiltration, hilar lymphadenopathy and upper lobe
infiltrates.[17] Mantoux positivity may also help, if
the suspicion is strong. The key to diagnosis lies in
CSF analysis and radiological investigations.In our
study, CSF staining was positive in 9.52% patients.
Mean CSF protein was 157 mg% and 64 patients had
CSF lymphocytosis (count >90%). CSF PCR was
positive in 78 patients and CSF ADA levels were
high (> 10 U/L) in 52 patients. 63% patients had
meningeal enhancement and 10 patients had
tuberculomas.

Conclusion

Diagnosis of CNS TB should be based on clinical
features and 3 or more supportive criteria rather than
CSF positivity on staining or culture which may be
negative many times and takes more time too.
Hence supportive criteria like CSF examination
(raised proteins, lymphocytosis, low sugar) along
with positive CSF PCR, raised CSF ADA levels
(>101U/L), positive CT / MRI findings, evidence of
culture  positive, histologically  proved or
radiological tuberculosis anywhere in the body and
response to treatment should be considered for the
diagnosis of CNS TB. Rapid and early diagnosis by
positive CSF PCR and CT/MRI findings should
replace CSF Acid Fast Bacilli(AFB) staining and
culture, in further, for the diagnosis of CNS TB.
After completion of cat | regime of treatment
(RNTCP) for 6 months, duration of treatment should
be decided by treating physician, neurophysician.
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