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SHORT REPORTS

Difficulties in diagnosing
meningococcal meningitis in children
Children are still killed or left permanently scarred by bacterial
meningitis. The outcome depends on early diagnosis followed by the
appropriate antibiotic treatment. A high index of suspicion is therefore
required, and once bacterial meningitis is suspected a lumbar puncture
(LP) should be done. Nevertheless, the diagnosis may be delayed,
even when it is suspected and an LP has been done, in cases where the
cerebrospinal fluid (CSF) is normocellular but later grows an
organism on culture or is entirely normal but a repeat LP later
shows unequivocal bacterial meningitis.

Patients and results

We have reviewed all children over the age of 1 month admitted to Notting-
ham Children's Hospital with bacterial meningitis in 1973-7 to find out how
often the diagnosis was delayed. In the period reviewed 111 children were
treated for bacterial meningitis. The CSF culture was positive in 95 of them.
The commonest infecting organism was Neisseria meningitidis (52 o), fol-
lowed by Haemophilus influenzae (39 oo), and Streptococcus pneumoniae (6 Y',).
In six cases diagnosis was delayed despite early LP-in each N meningitidis
was the infecting organism. These children represented 5 11. of all cases of
bacterial meningitis and 12 "I of those with N meningitidis infections. Clinical
details of their cases are shown in the table. Cases 1 and 2 illustrate the prob-
lems presented by normocellular CSF later growing bacteria on culture. They
emphasise the importance of culturing all CSF samples regardless of
cellularity. This is not always done.' The timing of the LP in relation to the
development of the cellular response to meningeal infection is clearly
important, but no case can be made for delay. Cases 3 to 6 illustrate the
second type of diagnostic difficulty. The initial LP produced normal, sterile
CSF but a repeat LP later in the same illness showed unequivocal menin-
gococcal meningitis. Since septicaemia has been incriminated in the develop-
ment of bacterial meningitis, a septicaemic child with normal CSF should
have a further LP if his clinical state warrants it.2 Possibly LP may actually
cause meningitis in a septicaemic patient.' Studies in dogs have clearly
shown an association between meningeal puncture during septicaemia and
the development of meningitis.@ Clinical observations of children with
meningitis suggested a causal relationship between septicaemia, LP, and the
later development of meningeal infection.6

Comment

Our cases differ from those reported in that the blood culture was
negative at the time of the initial LP. Septicaemia was less common in
meningococcal meningitis: only 32,, of blood cultures were positive
compared with 88",, and 60",, for H influenzae and Str pneumoniae
respectively. This difference may reflect the difficulty in culturing the
organism or indicate a genuinely low incidence of septicaemia. Prior
treatment with antibiotics influenced the incidence of septicaemia at
the time of diagnosis. Out of 22 children who had not had antibiotics
10 had a positive blood culture compared with only 4 out of 21 who
had had antibiotics. Suppression of infection by antibiotics may have
contributed to the delayed appearance of meningitis in cases 5 and 6.
Cases 3 and 4 had not had antibiotics.
The implications of these cases are that (1) all specimens of CSF

should be cultured, and (2) lumbar puncture in children should be
repeated despite a previously normal CSF and a negative blood
culture if the clinical picture suggests meningitis.
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Clinical details in six cases of meningococcal meningitis

Case No

1 2 3 4 5 6

Age . . 22 months 3 years 21 months 13 months 2 years 18 months
Presentation .. 24 hours fever, 12 hours fever, 24 hours fever, 12 hours fever, 12 hours fever, 24 hours fever,

brief fit delirium, coma, previous sibling ? brief fit 2 brief fits irritable, 3 brief
purpuric rash died from fits, otitis media

meningitis
Previous antibiotics . . - - - - Penicillin
Initial CSF
White cells ( x 106/l) 5 (all L) 2 (all L) 3 (50°i, N) 254 (65", N) 0 1
Red cells ( x 106/1) 0 3 12 500 311 000 85 20
Glucose (mmol/l) 2-3 2-2 3-9 4 5 5 0 Insufficient
Protein (g/l)...0-20 0-15 0-33 0-36 0-20 0-25
Gram stain...Negative Negative Negative Negative Negative Negative

Initial culture
CSF .N meningitidis N meningizidis Negative Negative Negative Negative

Blood. . Not performed Negative Negative Negative Negative Negative
New signs .Purpura Meningism Meningism, fever Meningism, fever Meningism, fever, Persistent fever

purpuric rash (despite oral
ampicillin for one
week)

Interval between LP .. .. No repeat LP 18 hours 48 hours 48 hours 36 hours 11 days
Second CSF
White cells ( x 106/1) 275 (80<,, N) 320 (100",, N) 937 (99",, N) 1110 (95",, N) 321 (90,, N)
Red cells ( x 10'/1) 4000 245 176 1350 402
Glucose (mmol/l) 1-8 2-8 1-1 1-0 0-5
Protein (g/l) 0-30 1-3 0-87 180 0-86
Gram stain Negative Positive Positive Positive Positive

Second culture
CSF Negative N meningitidis N meningitidis N meningitidis N ineningitidis
Blood. Not repeated Not repeated Not repeated Not repeated Not repeated

Treatment .. Benzylpenicillin Ampicillin, Ampicillin Ampicillin Ampicillin Benzylpenicillin,
cloxacillin chloramphenicol,

sulphadimidine
Outcome Uneventful recovery Uneventful recovery Uneventful recovery Uneventful recovery Uneventful recovery Uneventful recovery

L = lymphocytes. N = neutrophils. LP = lumbar puncture.
Conversion: SI to traditional units-Glucose: 1 mmol/l 18 mg!100 ml.
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