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Table 1. Incidence of Normal and Abnormal CSF according to Age

0-4wk 5wk-12m 13-24m 3-5yr 6-10yr >10yr Total
Normal CSF 67 76 54 42 31 18 288
(%) (71.3) (66.7) (61.4) (48.8) (47.0) (34.6) (57.6)
Abnormal CSF 27 38 34 44 35 34 212
(%) (28.7) (33.3) (38.6) (51.2) (53.0) (65.4) (424)*
Bacterial M 18 16 15 14 12 14 89
(%) 19.1) (14.0) (17.0) (16.3) (18.2) (26.9) (17.8)
Aseptic M 9 21 19 30 23 20 123
(%) (9.6) (19.3) (21.6) (349 (34.8) (38.5) (24.6)
Total 94 114 88 86 66 52 500
M : meningitis.
* p<0.05.
Table 2. Incidence of Normal and Abnormal CSF according to Sex
Sex Male (%) Female (%) Total (%)
Normal CSF 187 (58.8) 101 (55.5) 288 (57.6)
Abnormal CSF 131 (41.2) 81 (44.5) 212 (424)
Bacterial M 53 (16.7) 36 (19.8) 89 (17.8)
Aseptic M 78 (24.5) 45 (24.7) 123 (24.6)
Total 318 (63.6) 182 (36.4) 500




Fever (397) A ] 448 55.2
Vomiting (216) - 7 56.0* 40
C with fever (76) 1 ] 276 72.3
C without fever (22) - 4 364 63.6
Irritability (152) 7/ 63.8* 36.2
Headache (148) 7] 18.4* 216
Lethargy (53) A 317 62.3
N rigidity (134) 7 14.6* 254
Kernig's S (56) Z 4 839*  |161
0% 25% 50% 75% 100%
] Abnormal E‘ Normal
LP: lumbar puncture C : convulsion
N : nuchal S :sign
* p<0.005
Fig 1. Results of LP in the individual Sign and Symptom Categories.
Fever 773 840
1760
Vomiting* “f430 /4 57.1
. 9.9
C with fever —% 191
C without fever —%3'8
49
Irritability* 722 458
]19.1
* 74 54.7
Headache 111
9.4
Lethargy % 115
o 777 4712 3
N rigidity* 11.8 V] Abnormal
Kernig's S* _W 22.2 [] Normal
31
0% 20% 40% 60% 80% 100% -
C: convulsion N: nuchal S: sign * p<0.005

Fig 2. Symptoms and Signs in Patients with Normal and Abnormal CSF.
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Table 3. Incidence of Normal and Abnormal CSF by Month

Month 1 2 3 4 5 6 7 8 9 10 11 12 Total
Normal CSF 35 16 24 37 26 10 8 18 20 27 32 35 288
(%) (636) (59.3) (60.0) (57.8) (333) (526) (34.8) (643) (714) (69.2) (744) (625)
Abnormal CSF 20 11 16 27 52 9 15 10 8 12 1 21 212
(%) (364) (40.7) (40.0) (422) (66.7) (474) (652) (357) (286) (308) (256) (375
Bacterial M 8 5 5 12 16 2 4 4 1 6 8 18 89
(%) (146) (185) (125) (188) (205) (106) (174) (143) ( 36) (154) (186) (32.1)
Aseptic M 12 6 11 15 36 7 11 6 7 6 3 3 123
(%) (21.8) (222) (275) (234) (462) (368) (478) (214) (250) (154) (700 ( 54)

Total 55 27 40 64 78 19 23 28 28 39 43 56 500
Table 4. Incidence of Normal and Abnormal CSF according to ESR
ESR (mm/hr) 1-10 11-20 21-30 31-40 41-50 51-60 61-70 Total
Normal CSF(%) 116(763) 47(644) 25(37.3)  12(35.3) 8(34.8) 5(23.8)  2(286) 215
Abnormal CSF(%) 36(23.7) 26(356)  42(62.7)* 22(64.7)* 15(65.2)* 16(76.2)* 5(714)* 162
Bacterial M (%) 15( 99) 12(164) 17(254) 6(17.6)  12(52.3)* 13(61.9* 4(57.D* 79
Aseptic M (%) 21(138) 14(192) 25(37.3)  16(47.1) 3(130)  3(14.3) 1(14.3) 83
Total 152 73 67 34 23 21 7 377
* P<0.005.
Table 5. Incidence of Normal and Abnormal CSF according to WBC
WBC (/mm?) 1-5,000 5,001-10,000 10,001-15,000 >15,000 Total
Normal CSF (%) 20(60.6) 90(50.6) 89(58.6) 89(65.0) 288
Abnormal CSF(%)  13(39.4) 88(49.4) 63(41.4) 48(35.0) 212
Bacterial M (%) 7(21.2) 31(174) 23(15.1) 28(204) 89
Aseptic M (%) 6(18.2) 57(32.0) 40(26.3) 20(14.6) 123
Total 33 178 152 137 500
Table 6. Incidence of Normal and Abnormal CSF according to AGC*
AGC* 1-1,000  1,001-2,000 2,001-3,000 3,001-4,000 4,001-5000 5001-10,000 >10,000  Total
Normal CSF 6 19 21 38 29 98 77 288
(%) (50.0) (90.5) (37.5) (67.9) (63.0) (57.6) (55.4)
Abnormal CSF 6 2 35 18 17 72 62 212
(%) (50.0) (9.5) (62.5) (32.1) (37.00 (42.4) (44.6)
Bacterial M 3 1 21 6 7 17 34 39
(%) (25.0) (4.8) (375) (10.7) (15.2) (10.0) (24.5)
Aseptic M 3 1 14 12 10 55 28 123
(%) (25.0) (4.8) (25.0) (214) (21.8) (32.4) (20.1)
Total 12 21 56 56 46 170 139 500

* AGC : absolute granulocyte count.
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Table 7. Diseases that mimic meningitis
Age 0-4wk 5wk-12m 13-24m 3-5yr 6-10yr >10yr Total
Febrile convulsion 16 26 11 2 55
Gastroenteritis 8 22 8 6 3 5 52
URI/viral infection 3 12 14 8 7 6 50
UTI 13 10 4 2 29
Pneumonia 6 5 3 3 5 1 23
Pharyngotonsillitis 3 4 11 3 21
Non-febrile convulsion 2 4 2 3 14
Encephalopathy 7 1 3 13
Hyperthermia 9 9
Sepsis 5 1 1 1 8
Hypocalcemia 8 8
Congenital syphilis 6 6
Typhoid fever 1 2 1 4
Kawasaki disease 1 1 1 1 4
Guillain-Barre’ s syndrome 2 1 3
Jaundice 3 3
Others 4 2 6
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= Abstract=

Indicators for Lumbar Puncture in Clinically Suspected
Meningitis Children

Sung Min Sohn, MD; Sang Lak Lee, MD;
Joon Sik Kim, MD; Chin Moo Kang, MD

Department of Pediatrics, Keimyung University
School of Medicine, Taegu, Korea

Lumbar puncture is the widely used diagnostic procedure for the meningitis and is performed whenever
meningitis is even minimally suspected but it does involves some risk.

Although the value of the lumbar puncture in diagnosing meningitis is established and emphasize the
importance of performing it in any child suspected of having meningitis, there is no data on the reliability
of the signs commonly associated with the disease.

An analysis of the cerebrospinal fluid for 500 children subjected to lumbar puncture on the suspicion
of meningitis for 5 years period was undertaken to determine the characteristics of patients with and without
meningitis, and evaluate the predictive value of symptoms and signs of meningitis.

The following results were obtained.

The incidence of positive lumbar puncture was 424% and increased with patient’s age.

Vomiting, irritability and headache showed high incidence of positive lumbar puncture, 56.0%, 63.8%
and 78.4% respectively. The incidence of positive lumbar puncture was also higher in patients with nuchal
rigidity and Kernig’s sign and the higher incidence of these symptoms and signs observed among patients
with meningitis. Fever, convulsion with or without fever, and lethargy were not specific.

ESR over 20mm/hr. had higher incidence of posivive lumbar puncture and the incidence increased as
ESR rises. Leukocytes and absolute granulocyte count in peripheral blood were not specific.

The most common conditions that mimic meningitis and led to lumbar puncture in this study were febrile
convulsion, acute gastroenteritis, upper respiratory infection, pneumonia and acute pharyngotonsillitis in
order.

The results of this study suggested that vomiting irritability headache nuchal rigidity and Kernig’s sign
proved to be more sensitive indicators of meningeal infection. Older age and elevated ESR also had high
predictive value for lumbar puncture in patient suspected meningitis.

Key Words: Cerebrospinal fluid, Meningitis



