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Fig. 1. Annual distribution of tuberculous menin-
gitis.
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Table 1. Symptoms and Signs of Tubercul-
ous Meningitis

Ad)Fe] wiAE ASyl 7k 7E(15.6%), 6 Symptoms and signs Number %
(13.6%)°]1%el = HyH olele JhdE=ZE Fever 37 84.1
o] 3H(50%), S AlXH 29, 4w 19e] == Vomiting 31 70.4
olodch & At 3lel & BCG HEL A3alA Headache 24 54.5
Cough 23 522

oo A= 7o 16%E A5l tHTable 2
B! 05 ZASSITHT: )- Lethargy o e
10 Poor appetite 16 36.4
g | Bale Convulsion 14 31.8
2 8 . Ofemale Neck stiffness 3 18.2
= 7 Trritability 6 13.6
E 6| Abdominal pain 6 13.6
e i Weight loss 5 114
2 3 Motor weakness 5 114
2 Fatigability 2 45
1 Mu 1 Night sweating 1 23
0 Rigidity 1 23
12 3 45 67 8 9101112131415 Urinary difficulty 1 23
Age (years) Diarrhea 1 23
Fig. 2. Age and sex distribution of tuberculous Abdominal distension 1 2.3
meningitis. Cervical mass 1 23
Table 2. Diagnostic Criteria of Tuberculous Meningitis

Criteria Number %
Contact history with active tuberculosis patient 21 477
Positive tuberculin test 19 432
Therapeutic response with antituberculosis drugs 16 36.4
M. tuberculosis positive smear or cultured from CSF specimen 7 159

M. tuberculosis positive smear or cultured from extra CSF specimen 6 13.6
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Table 3. Initial CSF Findings of Tuberculous

Meningitis
CSF findings Mean Range
Cell count (fmm’) 2395 1~1200
% of lymphocyte 77.7 15~100
Protein (mg%}) 259.5 17.2~33500
Glucose (mg%) 40.7 10~98
CSF/Serum glucose (%) 40.9 6.9~116

wot AW Hee 948 17 67

UF Aolrt 4803%elglek 1 9] 2ozt

Aekel 4bg, 8k, ¥ 9% A F9) 2E,
A% Sol 72t 194 QlgicKTable 4),

5 XA AR 94 Ado] 34.1%2 AR
Weky, 7 o] AE(114%), A3k S90.1%)

&
< Bglon] A AIE 205%1} 9

7. NHHE Y BRSO BH
WY G AR DA Al 177 26

(59%), Al 27|17} 149H32%), Al 37]17F 4% (9%) <.
7 Uehgew, 7 AA% gl 3859 HlEk
A 1717} 9% (35%), Al 2717} 59 (34%), A 377}
47(100%) 2.2 AA| 45.6%olgch =3 A 379
47 F 37o] Arato] At ell2] AHE ARl
on ez 192 78k A7 &4RE Jddek(Table
5). A7 EdeZE AR FEvE7E 9H(50%) 2
27 gtz o 9] HAA we] 67(33%), BH
A A 29(11%), ¥4 SF 19H(6%)o]%ich

“

Table 4. Findings of Brain Imaging Study in Tuberculous Meningitis(N=239)

Finding

Stage [ Stage II Stage III Total (%)
Normal 3 2 5 (12.8)
Hydrocephalus 13 7 %) 23 (39.0)
Basilar meningeal enhancement 11 5 1 17 (43.6)
Infarction 1 3 4 (10.3)
Partially dilated ventricle 1 1 (2.6)
Subdural effusion 1 1 (2.6)
Encephalomalacia 1 1 (2.6)
Obliteration of sylvian fissure 1 1 (2.6)
Atrophy 1 1 (2.6
Periventricular edema 1 1 (2.0)
Tuberculoma 1 1 (2.6
Widening of basal cistern space 1 1 (2.6)

Table 5. Short Term Outcomes Compared with Presenting Stage of Tuberculous Meningitis

Stage No of Patients Sequelae Minor sequelae Major sequelae Death
I 26 17 8 1 0
1I 14 9 4 1 0
111 4 0 1 0 3
Total (%) 44 26 (59.1) 13 (29.5) 2 (4.5) 3 (6.8)
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Table 6. Characteristics of Documented SIA-
DH in Tuberculous Meningitis

Total number of cases (%) 20 (45.5)
Number of manifested cases 10(50)
Number of treated cases 16(80)

Total duration (day)

Symptomatic 9.6
Non-symptomatic Tl
Onset [hospital days (range)] 3.8(1~7)
Treatment [No of patients (%)])
Fluid restrition 16(80)
Sodium infusion 5(25)
Diuretics 2(10)
IICP control 2(10)
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Clinical Study of Tuberculous Meningitis in Children

Woo Sik Kim, M.D.., Jong Hyun Kim, M.D., Dong Un Kim, M.D.
Won Bae Lee, M.D. and Jin Han Kang, M.D.

Department of Pediatrics, Catholic University Medical College, Seoul, Korea

Purpose - The incidence of tuberculous meningitis in Korean children has been markedly

decreased after 1980s, but this disease has still occured with low rate. Therefore, it may be

suspected that delayed diagnosis and treatment will be happened because of lacking of

clinical experiences and indistinguishable other meningitis, so it is important to make early

diagnosis and treatment of tuberculous meningitis concerning with the prognosis. In this

aspect, we conducted study to concern and investigate sustainly about the diagnostic criteria,

clinical characteristics, radiological findings, complications, and prognosis of typical or

atypical tuberculous meningitis in children.

Methods : Forty four children who were hospitalized and treated due to tuberculous

meningitis in pediatric wards of Our Lady of Mercy Hospital, St. Holy Hospital, St. Vincent

Hospital and Uijungbu St. Mary Hospital from January 1985 to June 1996 were included in

this study. We reviewed medical records of these patients retrospectively.

Results :

1) The tuberculous meningitis has occured continuosly since mid-1980s. The hihgest
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2) The diagnosis was made by contact history of active tuberculous patients, positive
tuberculin test, tesponses of antituberculous antibiotics and discovery of Mpycobacterium
tuberculosis from CSF or other specimens. Among patients, 7 children(16%) were not
vaccinated with BCG, and only 18 children(40%) were positive in tuberculin test.

3) The symptoms and signs of our patients on initial examinations were fever, vomiting,
headache, lethargy, poor feeding, weight loss, neck stiffness, convulsion, abdominal pain and
motor deficits.

4) The findings of initial CSF samples revealed leukocyte 239.5/mm3(mean) with
lymphocyte prcdominam-, elevated protein levels(mean;259.5mg%) and low sugar level(mean;
40.7mg%). And the ratio of CSF/blood sugar was 0.407. But, atypical CSF findings were
seen in 31.8% patients.

5) On brain imaging study, 34 out of 39 children had findings of hydrocephalus, basilar
meningeal enhancement, infarction and subarachnoidal inflammations etc. On chest X-ray,
the findings of miliary tuberculosis(34.1%), normal finding(29.5%), parenchymal infiltrations

(11.4%) and calcifications(9.1%) were showed.

6) In neurological clinical stage, there were twenty-six children(59%) in stage 1, fourteen
children(32%) in stage 2 and four children(9%) in stage 3. The late sequeles were
encountered by 29.5% with mild and 4.6% with severe neurological injury. The most
common neurological injury was quadriplegia and the mortality rate was 6.8%.

7) The SIADH was developed in 20 children(45.5%) after the 4th hospital day. Half of
all SIADH patients were symptomatic.

Conclusion : Tuberculosis meningitis is still an important extrapulmonary disease with
high morbidity and mortality. Early diagnosis with clinical contact history of active
tuberculosis and radiological imaging examinations and early treatments are essential in

order to prevent and decrase the rate of late sequeles and death.
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