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Objective: To study the diagnostic test characteristics ofmpated tomography (CT
scan) in differentiating tuberculous (TBM) and pgo@ (PM) meningitis Design:
Prospective diagnostic test evaluatid@®etting: Teaching hospitalMethods: Children
beyond 1 month of age admitted with meningitis veammlled prospectively and CT
scan done. Results of CT scan were compared wittiefined gold standards for the
diagnosis of either TBM or PMResults: CT scan was performed in 154 patients with
meningitis. Of these 94 were TBM, 52 had PM ance&vindeterminate and excluded
from analysis. Basal enhancement, ventriculomegalyerculoma and infarction were
all significantly more common in the TBM group, etsubdural collections zvere seen
more in the PM group. The highest sensitivity (88).2and specificity (100%) for
diagnosis of TBM were found for basal enhancemanttuberculoma or both.
Conclusions:CT scan can be used to effectively distinguish BREMPM.
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ENINGITIS continues to be one of CT scan is now a widely available

the most serious causes of hospitainvestigation with a low marginal cost in
admissions in children in India. The illnesspublic sector hospitals. We found that the
accounts for about 9% of admissions to thediagnostic difficulty faced in our patients
children wards of the King George's with meningitis was often resolved after a
Medical College Hospital in Lucknow. The CT scan. A prospective evaluation of the
gravity of the illness make an early CT scan as a diagnostic test in the
diagnosis and  aggressive  therapydifferential diagnosis of meningitis in our
imperative. situation was, therefore, conducted.

Today, meningitis still poses a gypjects and Methods
diagnostic problem. The reason for this is

that partially treated pyogenic and  Children between 1 month and 12 years
tubercular meningitis may be of age admitted to the pediatric wards of
indistinguishable. In about 30% of childrenthe King George's Medical College
admitted with meningitis, we initially find Hospital, Lucknow in whom the initial
ourselves in a diagnostic dilemma as tcdiagnosis based on CSF and clinical
whether the child has pyogenic orfindings was either tuberculous meningitis
tuberculous meningitis. The diagnosis car(TBM) or pyogenic meningitis (PM) were
often be made in retrospect after assessirenrolled in the study. These subjects were
the response to therapy and the patientworked up according to a predesigned
clinical course in the hospital. However, protocol. A cranial CT was planned in such
valuable time may be lost before thepatients. This could usually be arranged
clinical picture becomes clear. within 5 to 10 days of admission
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to the hospital. The radiologist was blindedfrequent in the TBM group. Of these, basal
to the clinical diagnosis and CSF findings. enhancement and granuloma were only
The patients' clinical course in the found in TBM. The sensitivity, specificity

hospital was carefully observed. Theyand predictive values of these radiology

groups: (i) Pyogenic meningitis-diagnosed ghown inTable I1.
on the basis of(a) CSF Gram stain or
culture positive for pyogenic organisms; Of the 154 patients in whom CT was
(b) Clinical and CSF response to exclusivedone, there was confusion about the
antibiotic  therapy; (i)  Tuberculous diagnosis initially in 42. In 30 (71.4%) of
meningitisdiagnosed on the basis ¢4) these, the CT scan features were
Absence of(a) and (b) above,(b) Clinical ~ suggestive of the final diagnosis. Of the
response to exclusive antituberculairemaining 12 patients, 8 remained a
therapy; andiii) An indeterminate group dilemma even after following their course
in which neither of the above diagnosesin hospital and in 4 patients the CT
could be made with confidence even aftefeatures were not specific for either
observing the clinical course in the diagnosis.
hospital. Discussion

The CT findings were compared in In  children  hospitalized  with
groups (i) and (ii) to see which features meningitis in India, the major differential
were significantly more common in any diagnoses are PM and TBM(2). The two
one groupx® test was used and 'p' valuesmay have a similar presentation
were calculated using Epi Info programmeespecially if prior antibiotic therapy has
on the computer. The sensitivity, been administered. Antibiotic
specificity and predictive values of theseadministration can prolong and distort the
findings singly and in combination were course of PM, render the CSF culture
then calculated by comparing with the sterile and even change the cellular reaction
'gold standard’ for diagnosis describecin the CSF to lymphocytic. This difficulty
above(l). In addition, the proportion of has been recognized for long and has led
cases in which CT was helpful in to a search for newer diagnostic tests(3).
resolving the diagnostic confusion wasHowever, most of these newer tests are

calculated. unlikely to be available where they are
needed most for at least the next decade or
Results two. Further, theaccuracy of these newer

tests is also still under study.

CT scan was performed in 154 patients  The 'gold standard' for the diagnosis of
of meningitis. Of these 94 had TBM and 521\ and PM in this study is the clinical
had PM according to the criteria outlined oo ;rse in the hospital and response to
above. In the remaining 8 patients, a firMg, ¢ sive antitubercular or  antibiotic

diagnosi_shof ne}i":jher TBM norflf[’M cguld be {reatment. Bacteriological proof of either
made with confidence even after observintrgy; or pM would only be available in a

their clinical course in the hospital. These minority of patients and these would then

patl_i_an;[)sl w;ere exclude(zr:‘rorg_lt_h? aar)alysgs. not be representative of the entire spectrum

TBMa e dcog]'\;;laresé el r']n Ings mt of the illness. Response to therapy and
an : asal ennhancement, ¢,y up often has to substitute for

V?Q;ﬁfgrlr?an;e\,%:%’ all silnrfﬁi?zglr?trl] morznd investigations as a 'gold standard' and this
9 9 y is universally accepted as a valuable
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as a valuable tool for retrospectiveentirely representative of PM but are still
diagnosis. significant in so much as the striking
A number of our patients admitted with abnormalities seen in TBM were not
meningitis either died too soon or couldobserved in this group of patients.
not have their CT done due to other Qur results indicate that CT findings in
reasons. This was especially true foiTBM are more distinct and specific than in
patients with PM. Thus the findings seenPM. Basal exudates, hydrocephalus,
in our patients with PM may not be 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)

2.

3.

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,l1-13).
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.
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