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[Abstract] Objective To analyze the clinical and cerebrospinal fluid (CSF) cytological features of
patients with tuberculous meningitis (TBM), to improve early diagnostic accuracy and treatment of TBM.
Methods Clinical presentations, etiology and biochemical and cytological features of CSF were analyzed
retrospectively among 60 adult cases with TBM hospitalized at Neurology Department of General Hospital of
Ningxia Medical University from January 2005 to May 2011. Results Most patients (58/60, 96.67%) had
fever and headache at onset. In some patients, disturbance of consciousness (9/60, 15.00%), seizure (5/60,
8.33%) occurred in 1 week and focal neurological signs developed during the course. Forty-four patients
(73.33%) had pulmonary tuberculosis history. In CSF examination, acid-fast bacillus positive was found in
8 patients. Positive acid -fast myobacterium tuberculous culture was detected in 5 patients and positive
myobacterium tuberculosis DNA were seen in 5 patients. The main changes of CSF were intracranial
hypertension, increase of protein, and decrease of glucose. CSF presented mixed cellular response with
predominace in the increasing of leucocytes. During early stage the mean percentage of neutrophil in CSF
was less than 40%. After short term (as long as 2 months) of regular antituberculotic therapy no significant
changes in total cell count and the proportion of neutrophils were seen. In 60 patients, 44 patients were
ameliorated, 11 were not healed or were discharged or transferred to other hospital and 5 were dead.
Prognosis of patients treated within 3 weeks after onsets was superiorly to those treated at more than 3

weeks after onset. Conclusion There are no specific clinical features in TBM and it is hard to perform
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early diagnosis for TBM, particularly, existing of low efficiency in pathogenic detection, but pulmonary

tuberculosis is of accessary value to diagnose TBM. Whereas mixed cellular response may complementarily

provide the diagnosis of TBM in early stage. Cytologic changes of CSF can be very slow even after therapy.

Therefore persistent mixed cellular response in CSF cannot exclude TBM. The time of treatment will

determine the therapeutic effectiveness in a great degree.
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Table 1. The results of CSF etiological examination in Table 2. The resulis of CSF cytological examination pre-

and post-treatment in TBM patients

mgenii prye AL LK RS R e

some patients

oAl E ] B A 5

&) I

e e HIPE BATE () WITHT 60 209.77+213.44 0332 0.616 0.041 0.011
WAL E R E 60 8 52 13.33 BIFI5d 54 1824317425 0293 0.653 0.042 0.012
BT R IR 58 5 53 8.62 HAIT30d 48 234.50=111.91 0215 0702 0.061 0.022
ST DNA 57 5 52 8.77 HIT60d 23 68.78+ 78.64 0278 0.602 0.094 0.026

Bl 1 PSS WIR ST, IR VAN M TR R WSS S TR S A L 2 S, F R 2 A 24 o 173 (P Sk TR ) A EEL A R R iR
LA S R CRERT L TR) MGGHE  x1000 B2 HUAZLYIRYT 15 dJF I WA I 0 R WL 473 54 3R & 4 i &=
S, B H AR 200 Y L A5 s A U (P €35 Sk I 7S ), TR 9 L A e ) P S R CR G K TR) . MGG 4 % 1000

Figure 1 MGG staining smear of CSF cells before treatment presents mixed cellular response. The proportion of neutrophils (white
arrows indicate) nearly accounts to 1/3, while lymphocytes and activated lymphocytes (brack arrows indicate) are dominant MGG X
1000 Figure 2 MGG staining smear of CSF cells after 15 d of treatment. Mixed cellular response still exists. Neutropils (white
arrow indicates) are slightly decreased and the activated lymphocytes (black arrows indicate) are significantly increased MGG x 1000
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Figure 3 MGG staining smear of CSF cells after 30 d of treatment. Lymphocytes are still dominant in mixed cellular response,
neutrophils (white arows indicate) are aging, activated lymphocytes (black arrows indicate) are still more in proportion, and activated
monocytes (yellow arrow indicates) can be seen MGG x 1000 Figure 4 MGG staining smear of CSF cells after 60 d of treatment.
Mixed cellular response still exists. Neutrophils (grey arrows indicate) are slightly decreased in proportion, activated lymphocytes
(black arrows indicate) are dominant, and activated monocytes (yellow arrows indicate) are increased to some extent MGG x 1000
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