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Objective: To study the diagnostic test characteristics of computed tomography (CT 
scan) in differentiating tuberculous (TBM) and pyogenic (PM) meningitis. Design: 
Prospective diagnostic test evaluation. Setting: Teaching hospital. Methods: Children 
beyond 1 month of age admitted with meningitis were enrolled prospectively and CT 
scan done. Results of CT scan were compared with predefined gold standards for the 
diagnosis of either TBM or PM. Results: CT scan was performed in 154 patients with 
meningitis. Of these 94 were TBM, 52 had PM and 8 were indeterminate and excluded 
from analysis. Basal enhancement, ventriculomegaly, tuberculoma and infarction were 
all significantly more common in the TBM group, while subdural collections zvere seen 
more in the PM group. The highest sensitivity (89.2%) and specificity (100%) for 
diagnosis of TBM were found for basal enhancement or tuberculoma or both. 
Conclusions: CT scan can be used to effectively distinguish TBM and PM. 
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ENINGITIS continues to be one of 
the most serious causes of hospital 

admissions in children in India. The illness 
accounts for about 9% of admissions to the 
children wards of the King George's 
Medical College Hospital in Lucknow. The 
gravity of the illness make an early 
diagnosis and aggressive therapy 
imperative. 

Today, meningitis still poses a 
diagnostic problem. The reason for this is 
that partially treated pyogenic and 
tubercular meningitis may be 
indistinguishable. In about 30% of children 
admitted with meningitis, we initially find 
ourselves in a diagnostic dilemma as to 
whether the child has pyogenic or 
tuberculous meningitis. The diagnosis can 
often be made in retrospect after assessing 
the response to therapy and the patients' 
clinical course in the hospital. However, 
valuable time may be lost before the 
clinical picture becomes clear. 

CT scan is now a widely available 
investigation with a low marginal cost in 
public sector hospitals. We found that the 
diagnostic difficulty faced in our patients 
with meningitis was often resolved after a 
CT scan. A prospective evaluation of the 
CT scan as a diagnostic test in the 
differential diagnosis of meningitis in our 
situation was, therefore, conducted. 

Subjects and Methods 

Children between 1 month and 12 years 
of age admitted to the pediatric wards of 
the King George's Medical College 
Hospital, Lucknow in whom the initial 
diagnosis based on CSF and clinical 
findings was either tuberculous meningitis 
(TBM) or pyogenic meningitis (PM) were 
enrolled in the study. These subjects were 
worked up according to a predesigned 
protocol. A cranial CT was planned in such 
patients. This could usually be arranged 
within 5 to 10 days of admission 
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to the hospital. The radiologist was blinded 
to the clinical diagnosis and CSF findings. 

The patients' clinical course in the 
hospital was carefully observed. They 
could be classified into the three following 
groups: (i) Pyogenic meningitis-diagnosed 
on the basis of (a) CSF Gram stain or 
culture positive for pyogenic organisms; 
(b) Clinical and CSF response to exclusive 
antibiotic therapy; (ii) Tuberculous 
meningitis-diagnosed on the basis of (a) 
Absence of (a) and (b) above, (b) Clinical 
response to exclusive antitubercular 
therapy; and (iii) An indeterminate group 
in which neither of the above diagnoses 
could be made with confidence even after 
observing the clinical course in the 
hospital. 

 
The CT findings were compared in 

groups (i) and (ii) to see which features 
were significantly more common in any 
one group. x

2
 test was used and 'p' values 

were calculated using Epi Info programme 
on the computer. The sensitivity, 
specificity and predictive values of these 
findings singly and in combination were 
then calculated by comparing with the 
'gold standard' for diagnosis described 
above(l). In addition, the proportion of 
cases in which CT was helpful in 
resolving the diagnostic confusion was 
calculated. 

 

Results 
 

CT scan was performed in 154 patients 
of meningitis. Of these 94 had TBM and 52 
had PM according to the criteria outlined 
above. In the remaining 8 patients, a firm 
diagnosis of neither TBM nor PM could be 
made with confidence even after observing 
their clinical course in the hospital. These 
patients were excluded from the analysis. 

Table I compares the CT findings in 
TBM and PM. Basal enhancement, 
ventriculomegaly, infarction and 
granulomas were all significantly more 

 

frequent in the TBM group. Of these, basal 

enhancement and granuloma were only 

found in TBM. The sensitivity, specificity 

and predictive values of these radiology 

findings singly and in combination are 

shown in Table II. 

Of the 154 patients in whom CT was 
done, there was confusion about the 
diagnosis initially in 42. In 30 (71.4%) of 
these, the CT scan features were 
suggestive of the final diagnosis. Of the 
remaining 12 patients, 8 remained a 
dilemma even after following their course 
in hospital and in 4 patients the CT 
features were not specific for either 
diagnosis. 

Discussion 

In children hospitalized with 
meningitis in India, the major differential 
diagnoses are PM and TBM(2). The two 
may have a similar presentation 
especially if prior antibiotic therapy has 
been administered. Antibiotic 
administration can prolong and distort the 
course of PM, render the CSF culture 
sterile and even change the cellular reaction 
in the CSF to lymphocytic. This difficulty 
has been recognized for long and has led 
to a search for newer diagnostic tests(3). 
However, most of these newer tests are 
unlikely to be available where they are 
needed most for at least the next decade or 
two. Further, the accuracy of these newer 
tests is also still under study. 

The 'gold standard' for the diagnosis of 
TBM and PM in this study is the clinical 
course in the hospital and response to 
exclusive antitubercular or antibiotic 
treatment. Bacteriological proof of either 
TBM or PM would only be available in a 
minority of patients and these would then 
not be representative of the entire spectrum 
of the illness. Response to therapy and 
follow up often has to substitute for 
investigations as a 'gold standard' and this 
is universally accepted as a valuable
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as a valuable tool for retrospective 
diagnosis. 

A number of our patients admitted with 
meningitis either died too soon or could 
not have their CT done due to other 
reasons. This was especially true for 
patients with PM. Thus the findings seen 
in our patients with PM may not be 

  

entirely representative of PM but are still 
significant in so much as the striking 
abnormalities seen in TBM were not 
observed in this group of patients. 

Qur results indicate that CT findings in 
TBM are more distinct and specific than in 
PM. Basal exudates, hydrocephalus, 
granulomas and infarcts are the important 
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findings in TBM as has been pointed 
out earlier(4-7). Basal enhancement is not 
entirely specific for TBM, being seen also 
in torulosis, neurosarcoidosis, 
neurosyphilis and coccidiodal 
meningitis(6). However, it was not 
reported in PM in earlier studies(8,10) 
and was not seen in any of our PM cases 
also. Basal enhancement thus may be 
specific for TBM in this situation. It was 
found in almost 80% of our patients, a 
proportion similar to that reported 
earlier(4,5). The sensitivity was 83% and 
when combined with tuberculoma it rose to 
89%. 
 

Earlier authors have commented on the 
utility of CT in understanding the 
pathology of TBM, for delineating the 
extent of the pathologic process, in 
detecting complications and evaluating 
effectiveness of treatment(4-6,ll-13). 
However, the role of CT scan in 
differentiating TBM and PM and its 
diagnostic accuracy has not been 
adequately highlighted. In our set up 
bacterial culture of CSF is seldom positive 
(possibly because of prior antibiotic intake, 
among other things). The course of illness 
and CSF reaction in PM may be altered by 
therapy and TBM often shows 
polymorphonuclear reaction in the CSF 
initially, further compounding the 
problem. The high sensitivity and 
specificity of certain CT findings in this 
situation make us feel that the CT scan 
may prove useful in resolving this dilem-
ma. The CT scan thus compares well 
with many of the recent diagnostic tests 
developed to differentiate TBM and PM 
and provides useful additional 
information. 
 

REFERENCES 

 
1. Kumar R, Misra PK, Kumar S. Testing a 

 
 
 
 
 
 
 
 
 
 
 
 

test. Indian Pediatr 1992, 29: 667-672. 
2. Mehta   MN,   Kumta   HB,   Bhanu   KG. 

Tuberculous and pyogenic meningitis: A 
diagnostic dilemma. Indian Pediatr 1975, 
12: 1153-1160. 

3. Jvlolavi A, LeFrock JL. Tuberculous men 
ingitis. Med Clin North Amer 1985, 69: 
315-331. 

4. Bhargava S, Gupta A, Tandon PN. Tuber 
culous   meningitis:   A  CT   study.   Br  J 
Radiol 1982, 55: 315-331. 

5. Kingsley DPE, Hendricse WA, Kendall 
BE, Swash M, Singh V. Tuberculous 
meningitis: Role of CT in management and 
prognosis. I Neilrol Neurosurg Psychiatr 
1987, 50: 330-336. 

6. Bullock MRR, Welchman JM. Diagnostic 
and prognostic features of tuberculous 
meningitis  on  CT  scanning.  J  Neurol 
Neurosurg Psychiatr 1982, 45: 1098-1101. 

7. Aneja S, Kohli N, Kumar R, Aneja GK, 
Bhadury   S,   Tandon   VK.   Tuberculous 
meningitis         of         childhood. A 
clinicoradiological study. Indian J Radiol 
Imaging 1993, 3; 207-210. 

8. Bilanuik LT, Zimmerman A, Brown L, 
Yoo    HJ,    Goldberg    HI.    Computed 
tomography in meningitis. Neuroradiol 
1978, 16: 13-14. 

9. Weisberg   LA.   Cerebral   computerised 
tomography in intracranial inflammatory 
disorders. Arch Neurol 1980, 337: 1337- 
1342. 

10. Cockrill   HH,   Dreisbach   J,   Lowe   B, 
Yamauchi T. Computed tomography in 
leptomeningeal      infections.      Am      J 
Roentgenol 1978, 130: 511-515. 

11. Price    HI,    Danziger    A.    Computed 
tomography in cranial tuberculosis. Am J 
Roentgenol 1978,130: 769-771. 

12. Nai-Shin Chu.  Tuberculous meningitis: 
Computerised   tomographic   
manifestations. Arch Neurol 1980, 37: 458-
460. 

13. Newman PK, Cumming WJK, Foster JB. 
Hydrocephalus and tuberculous meningitis   
in   adults.   J   Neurol   Neurosurg 
Psychiatr 1980, 43: 188-190. 



        KUMAR ET AL.                                                                                                                                             CT SCAN IN MENINGITIS 

         INDIAN PEDIATRICS                                                                                                                                     VOLUME 33- JUNE 1996 469

  

Rush Your Discounted Subscription to: 

 The Indian Journal of Pediatrics 

To Obtain the Latest Information in Pediatrics 
■ 

SYMPOSIA SCHEDULED FOR 1996-97 

Pulmonology N. Somu, Madras 

Neurology Veena Kalra, Delhi 

Rheumatology B.H. Athreya, U.S.A. 

Controversies in Pediatrics Ashir Kumar, U.S.A. 

Toxicology & Poisoning J.S. Surpure, U.S.A. 

Endocrinology S.K. Varma, U.S.A. 

Advances in Pediatric Surgery D.KMitra, N. Delhi &J. Radhakrishnan, U.S.A. 

        Advances in Neonatology D. Vidyasagar & V. Bhutani, U.S.A. 

Advances in Pediatrics V. Bhutani & D. Vidyasagar, U.S.A. 

SELECTED ARTICLES APPEARING IN 1996 : Don't Miss Reading Them!! 

 

Mass pulse immunization with OPV in Delhi: S. Atwood, J.K Andnts et al, UNICEF & WHO 

Oral rehydration fluids at home : M.A. Islam, Bangladesh  

Childhood asthma - office management: M.D. Shah, Bombay  

Acute bronchiolitis - recent advances in management: G.J. Canny, USA  

Newer anti-epileptic drug : S. Aneja & R W. Newton, New Delhi 

Vitamin E updated : John Matthai, Australia 

Biochemical abnormality in the Smith-Lemli - Opitz syndrome : A.K. Batta & G. Sabu, USA 

Chronic diarrhea: causes & management: D.I. Mehta, E.Lebenthal, USA  

Helicobacter pylori infection in childhood .* U. Blecker, Belgium ,        

Management of rheumatic diseases : B. H. Athreya, USA  

Juvenile rheumatoid arthritis : B.Graham T., USA 

Systematic lupus erythematosus: M.S. Klein - Gitelman & M.L. Miller, USA  

Fibroblast growth factor receptor mutations and craniosynostosis: A.O.M. Wilkie, UK 

Sedation in pediatric patients: S. Suresh, USA 

Management of respiratory failure : M. Singh & L. Kumar, Chandigarh  

Pulmonary function tests : K Amdekar & D. Ugra, Bombay  

Multi-drug resistant tuberculosis : K. Chopra, Delhi  

Flexible fiberoptic bronchoscopy : N. Somu et al, Madras  

Peripheral blood stem cell transplantation : V. Raina, Delhi 

Editor-in-Chief: Dr. I. C. Verma, 
Published from Department of Pediatrics, AIIMS, New Delhi 

 



KUMAR ET AL.                                                                                                                               CT SCAN IN MENINGITIS 

INDIAN PEDIATRICS                                                                                                                         VOLUME 33- JUNE 1996 470 

 


