
Much of the medicine we practice

is enshrined in dogma. The man-

agement of children following

febrile seizures is no exception. Every

5–10 years, the value and need for

various investigations or treatment has

been revisited in the medical press. How-

ever, despite the commonness of this

clinical problem, consensus over man-

agement remains elusive. In particular,

the need for lumbar puncture following

a febrile seizure in infancy continues to

be debated despite many attempts to

assess its value. This article examines

current guidelines, practice, and the

available evidence of the value (and

potential risks) of lumbar puncture

following a febrile convulsion.

CURRENT GUIDELINES
The most recently available national

guidelines for the management of con-

vulsions with fever in the United King-

dom were issued in 1991.1 These were

published in the British Medical Journal
under the heading “For debate” and

were agreed by a panel of 21 invited par-

ticipants. This paper began by defining

febrile convulsions as “an epileptic sei-

zure occurring in a child aged from 6

months to 5 years, precipitated by fever

arising from infection outside the nerv-

ous system in a child who is otherwise

neurologically normal”. The guidelines

suggested that doctors should “almost

certainly” perform a lumbar puncture in

children under 1 year, even in the

absence of signs of meningitis. However,

the guidelines went on to comment that

“an experienced doctor may decide on

clinical grounds that a lumbar puncture

is unnecessary”. The American Academy

of Pediatrics published its “practice

parameter” in 1996.2 It too, fell short of

recommending lumbar puncture for all

children under 12 months, but suggested

that lumbar puncture be “strongly con-

sidered”, because the clinical signs and

symptoms of meningitis may be subtle.

HISTORICAL PRACTICE
There has undoubtedly been a gradual

shift in practice in the United Kingdom

over the past 20 years. A study in the

1970s showed that nearly all children

(96%) received a lumbar puncture fol-

lowing their first febrile seizure.3 By the

early 1980s this number had fallen to

two thirds (67%),4 and by the early 1990s

reported rates for lumbar puncture fol-

lowing a febrile seizure had fallen to a

mere 16%.5 The most recent large scale

survey of practice was conducted in the

mid 1990s in the Mersey region.6 This

study revealed a wide variation in lum-

bar puncture rates between hospitals but

showed an overall rate of 11.5%. Unsur-

prisingly over half of these were in

children under the age of 12 months and

almost a third of children admitted with

a febrile seizure in this age group under-

went lumbar puncture.

CHANGES IN PRACTICE
Retrospective analysis of investigations

undertaken at our centre following a

febrile convulsion in infancy has been

reported elsewhere.7 This confirmed a

dramatic fall in the number of lumbar

punctures performed, from 62% in 1989

to nil in 1998. However, discussion with

colleagues in other centres led us to

believe that practice between centres

varied enormously and prompted us to

undertake a survey of practice across the

United Kingdom.8 Paediatric registrars

from 100 randomly selected hospitals

within the British Isles were contacted

by telephone. They were given a clinical

scenario consistent with a simple first

febrile convulsion in infancy and were

asked whether they would or would not

perform a lumbar puncture. The results

revealed that as a group the paediatric

middle grade are almost split down the

middle in the management of this com-

mon clinical scenario, with 46% electing

to perform a lumbar puncture and 54%

electing to observe the child. Interest-

ingly the presence (or knowledge of)

local guidelines had little effect on the

likelihood of electing to perform a

lumbar puncture.

CHANGES IN THE EPIDEMIOLOGY
OF MENINGITIS
Over the past 20 years there have been

significant changes in the incidence and

type of bacterial meningitis seen in the

paediatric population. Several authors

have confirmed a dramatic reduction in

the incidence of Haemophilus influenzae
type b meningitis since the addition of

the Hib conjugate vaccine to the primary

course of childhood immunisations in

1992.9–11 Recent data from the public

health laboratory service confirm that

the routine vaccination of children

against meningococci serogroup C is

already changing the patterns of menin-

gococcal disease seen in the UK. The

clinical potential of pneumococcal conju-

gate vaccines has been reviewed recently

in this journal, and these are likely to

result in further changes in the epidemi-

ology of bacterial disease in the near

future.12 The data on which the American

Academy of Pediatrics guidelines are

based are now over 30 years old.13 More

recent studies have cast doubt on the

assertion that purulent meningitis may

be found in the absence of clinical signs

in infancy.14 The failure of subsequent

researchers to confirm earlier reports of

occult meningitis may well be because of

a change in the patterns of disease seen

in our paediatric populations.

A SYSTEMATIC REVIEW OF THE
EVIDENCE
No large prospective trials exist from

which it is possible to draw clear conclu-

sions about the incidence of purulent

meningitis following a febrile convulsion

in infancy. A thorough literature review

identified 15 “first world” papers that

contained relevant data.3–5 15–26 Only a

handful of these separated data clearly

for different age groups, and so it is nec-

essary in the first instance to consider

febrile convulsions in all age groups (see

tables 1 and 2).

Two things are immediately obvious

from these data. The first is the low inci-

dence of bacterial meningitis as a cause

for febrile convulsions. The overall inci-

dence of bacterial meningitis is 0.8%

(95% CI 0.73 to 0.88%). The second is a

change in reported incidence over time.

In the 1990s the incidence of bacterial

meningitis as a cause of febrile convul-

sions has fallen to 0.23% (95% CI 0.0 to

0.46%).

Further examination of the data is

possible. The majority of authors go on to

comment about the presence or absence

of meningeal signs. Bacterial meningitis

in the absence of associated signs (irrita-

bility, lethargy, and/or bulging fonta-

nelle) is extremely uncommon. In papers

where this information was recorded,

only four out of a total of 30 had no

associated meningeal signs at the time of

presentation. In a further three cases the

presence or absence of signs of meningi-

tis were not documented.19

All of these seven “non-meningitic”

children underwent lumbar puncture at

the time of admission and three had ini-

tially normal CSF. After 36–48 hours

these three children underwent further
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deterioration and developed obvious
signs of meningeal irritation. Subse-
quent lumbar puncture showed one case
of pneumococcal and two cases of
meningococcal meningitis. In all cases
the normal CSF resulted in a delay in
antibiotic treatment and one child died.
Although age is not documented in two
of the seven cases, four of these children
were older than a year and only one child
was definitely in the 6 month to 1 year
age range.

In a recent multicentre study in the
UK, one sixth of children seen at hospital
following a febrile convulsion were be-
tween 6 months and 1 year of age (16.7%
(95% CI 16.2 to 17.2%)).6 Extrapolation
of these data shows an estimate of 685
children in the studies were infants and
a calculation of a maximum incidence of
occult meningitis in infancy following a
febrile convulsion of 0.44% (95% CI 0%
to 0.88%). Even this figure is probably an
overestimate, assuming that where it is
not documented, children are infants
with no signs of meningitis but in any
case illustrates the very low probability
of lumbar puncture changing treatment
decisions. In an infant with no signs of
meningitis following a febrile convul-
sion, over 200 lumbar punctures would
have to be performed to detect one case
of unsuspected meningitis.

DISCUSSION
The hospital management of febrile con-
vulsions has changed dramatically over
the past 20 years. However, there is still a
wide variation in practice between de-
partments and individual paediatricians
in the management of this common
childhood condition. One in six children
who attend hospital with a febrile
convulsion will be under 1 year of age. A
significant proportion will undergo lum-
bar puncture because of a perceived risk
of occult bacterial meningitis in this age
group. Is this justified? The available data
would suggest that it is not. The risk of
bacterial meningitis in the absence of
other clinical signs is extremely small
(less than one in two hundred), even in
this age group. Furthermore, early lum-
bar puncture is not a sensitive predictor
of meningitis in this group of patients,
missing over 40% of cases if performed
routinely on admission to hospital.

The belief that bacterial meningitis in
infancy commonly presents with fever
and seizures alone stems from one small
study conducted over 30 years ago.13 The
causative organism in all these children
was H influenzae. Historically, H influenzae
type b was the commonest cause of bac-
terial meningitis in infancy. However,
since the introduction of the conjugate
Hib vaccine this organism is now an

extremely uncommon cause of disease in
the UK. Invasive H influenzae infection
has been subject to BPSU monitoring
since 1996. Although infection rates for
the year 2000 have shown a small
increase, levels remain well below those
seen in the prevaccine era. A total of 66
cases of invasive H influenzae type b
disease were reported in the year 2000,
giving an incidence rate of 1.8 per
10 000.27

The routine lumbar puncture follow-
ing a febrile convulsion in infancy is
unjustified and potentially hazardous. As
well as the pain and distress caused to
the child it has been suggested that there
may even be a risk of introduction of
organisms from the bloodstream into the
CSF during lumbar puncture.28

There are several possible explana-
tions for the reduction in the rate of
lumbar puncture following a febrile con-
vulsion. Dramatic changes in the staffing
of paediatric departments have occurred
since the existing guidelines were pro-
posed in 1991. In particular, there has
been an expansion in registrar and mid-
dle grade doctors, providing more “on-
site” expertise in the majority of centres.
Almost certainly the more experienced
staff are at the initial assessment of the
child, the less likely they are to do a lum-
bar puncture. Furthermore, concerns

Table 1 First world data showing the incidence of bacterial meningitis and possible occult bacterial meningitis
following a febrile convulsion

Authors Date of publication Journal
Number of children
with febrile fit

Number with
bacterial meningitis

Number with signs
of meningitis

Teach and Geil February 1999 Pediatr Emerg Care 243 0 0
Van Stuijvenberg et al October 1998 J Pediatr 203 0 0
Kinsella et al May 1995 Int J Pediatr Otolaryngol 47 0 0
Dawson and Capaldi June 1994 J Qual Clin Pract 100 0 0
Lee and Verrier Jones November 1991 Arch Dis Child 403 1 0 (not recorded)
McIntyre et al February 1990 Med J Aust 307 2 (1)* 0 (not recorded)
Anderson et al March 1989 Pediatr Emerg Care 100 0 0
Rossi et al May 1986 Helv Paediatr Acta 858 3 3
Joffe et al December 1983 Am J Dis Child 241 11 10
Jaffe et al May 1981 Pediatrics 562 6 6
Gerber and Berliner May 1981 Am J Dis Child 100 0 0
Surpure May 1980 Clin Pediatr 39 0 0
Lorber and Sunderland April 1980 Lancet 452 3 3
Heijbel et al February 1980 Neuropadiatrie 119 4 4
Rutter and Smales March 1977 Arch Dis Child 328 3 (2) 0

Total 4102 33 (3) 26

Studies identifying children with bacterial meningitis that was either unsuspected clinically or in which clinical features of meningitis were not recorded are
shown in bold.
*The number in brackets indicates the number of children who had normal CSF at the time of admission.

Table 2 Information available on those children with possible occult bacterial meningitis

Authors
No. with possible occult
meningitis

Signs of meningitis
documented?

Initial lumbar puncture
positive Children older than 1 year

McIntyre et al 2 No 1 out of 2 1
Lee and Verrier Jones 1 No 1 Age not recorded
Joffe et al 1 Yes 1 Age not recorded
Rutter and Smales 3 Yes 1 out of 3 3

Total 7 4/7 4/7 4/7
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over the possibility of cerebral herniation

(coning) following lumbar puncture

have been repeatedly highlighted in the

medical literature.29 30 These have raised

awareness of the potential risks of

lumbar puncture in childhood. The pres-

ence of an open fontanelle is widely held

to protect against coning, but a recent

review shows there are definite excep-

tions to this rule.31

Our practice following a febrile con-

vulsion in infancy follows a “less is

more” philosophy, that others have ap-

plied recently to petechial rashes in

infancy.32 Infants are assessed by a mid-

dle grade paediatrician shortly after

admission and those without meningeal

signs (irritability, lethargy, or bulging

fontanelle) who have recovered from

their seizure are admitted and reviewed

at four hours. If no deterioration has

occurred and the child appears well,

lumbar puncture is considered unneces-

sary.

CONCLUSION
It is clear from the available data that

lumbar puncture following a febrile con-

vulsion is unnecessary and unjustified in

an infant without signs of meningitis. In

an apparently well child who subse-

quently deteriorates, a previously normal

lumbar puncture does not rule out

bacterial meningitis. Observation and

regular review by the nursing and medi-

cal staff in the first few hours after the

convulsion, with an emphasis on exam-

ination for signs of meningitis, is more

likely to detect children with bacterial

meningitis and obviates the need for a

painful and invasive procedure.

Arch Dis Child 2002;87:238–240

. . . . . . . . . . . . . . . . . . . . .
Authors’ affiliations
W Carroll, D Brookfield, The Neonatal Unit,
City General Hospital, Stoke on Trent, UK

Correspondence to: Dr D Brookfield,

The Neonatal Unit, City General Hospital, Stoke
on Trent ST4 6QG, UK;
brookfielddavid@hotmail.co.uk

REFERENCES
1 Joint Working Group of the Research Unit

of the Royal College of Physicians and the
British Paediatric Association. Guidelines
for the management of convulsions with fever.
BMJ 1991;303:634–6.

2 Provisional Committee on Quality
Improvement, Subcommittee on Febrile
Seizures. Practice Parameter: The
neurodiagnostic evaluation of the child with a
first simple febrile seizure. Pediatrics
1996;97:769–72.

3 Rutter N, Smales ORC. Role of routine
investigations in children presenting with their
first febrile convulsion. Arch Dis Child
1977;52:188–91.

4 Lorber J, Sunderland R. Lumbar puncture in
children with convulsions associated with a
fever. Lancet 1980;1:785–6.

5 Lee P, Verrier Jones K. Urinary tract infections
in febrile convulsions. Arch Dis Child
1991;66:1287–90.

6 Sweeney A, Gibbs J, Monteil F, et al. The
management of febrile seizures in the Mersey
region. Dev Med Child Neurol
1996;38:578–84.

7 Carroll WD. Changing trends in the
investigation and management of febrile
convulsions in the first year of life. Arch Dis
Child 2000;82(suppl 1):G220.

8 Carroll WD. Lumbar puncture following the
first febrile convulsion: a survey of practice in
the United Kingdom in the first year of life.
Arch Dis Child 2000;82(suppl 1):G221.

9 Urwin G, Yuan MF, Feldman RA. Prospective
study of bacterial meningitis in North East
Thames region, 1991–3, during introduction
of Haemophilus influenzae vaccine. BMJ
1994;309:1412–14.

10 Adams WG, Dever KA, Cochi SL, et al.
Decline of childhood Haemophilus influenzae
type b (Hib) disease in the Hib vaccine era.
JAMA 1993;269:221–6.

11 Petola H, Kipli T, Anttila M. Rapid
disappearance of Haemophilus influenzae
type b meningitis after routine childhood
immunisation with conjugate vaccines. Lancet
1992;340:592–4.

12 Choo S, Finn A. New pneumococcal vaccines
for children. Arch Dis Child
2001;84:289–94.

13 Samson JH, Apthorp J, Finley A. Febrile
seizures and purulent meningitis. JAMA
1969;210:1918–19.

14 Green S, Rothrock S, Clem KJ, et al. Can
seizures be the sole manifestation of
meningitis in febrile children? Pediatrics
1993;92:527–34.

15 Teach SJ, Geil PA. Incidence of bacteremia,
urinary tract infections, and unsuspected

bacterial meningitis in children with febrile
seizures. Pediatr Emerg Care 1999;15:9–12.

16 van Stuijvenberg M, Moll HA, Steyerberg
EW, et al. The duration of febrile seizures and
peripheral leukocytosis. J Pediatr
1998;133:557–8.

17 Kinsella JB, O’Sullivan P, McShane DP. The
role of the middle ear and tonsil in the
etiology of febrile convulsions. Int J Pediatr
Otolaryngol 1995;32:153–7.

18 Dawson KP, Capaldi N. The initial
management of childhood febrile convulsions:
an audit. J Qual Clin Pract 1994;14:111–14.

19 McIntyre PB, Gray SV, Vance JC.
Unsuspected bacterial infections in febrile
convulsions. Med J Aust 1990;152:183–6.

20 Anderson AB, Desisto MJ, Marshall PC, et al.
Duration of fever prior to onset of a simple
febrile seizure: a predictor of significant illness
and neurologic course. Pediatr Emerg Care
1989;5:12–15.

21 Rossi LN, Brunelli G, Duzioni N, et al.
Lumbar puncture and febrile convulsions. Helv
Paediatr Acta 1986;41:19–24.

22 Joffe A, McCormick M, DeAngelis C. Which
children with febrile seizures need lumbar
puncture. Am J Dis Child ;137:1153–56.

23 Jaffe M, Bar-Joseph G, Tirosh E. Fever and
convulsions—indications for laboratory
investigations. Pediatrics 1981;67:729–31.

24 Gerber MA, Berliner BC. The child with the
simple febrile seizure. Am J Dis Child
1981;135:431–3.

25 Surpure JS. Febrile convulsions—what
happens to the infant admitted to the hospital.
Clin Pediatr 1980;19:361–2.

26 Heijbel J, Blom S, Bergfors PG. Simple febrile
convulsions. A prospective incidence study
and an evaluation of investigations initially
needed. Neuropadiatrie 1980;11:45–56.

27 Royal College of Paediatrics and Child
Health. British Paediatric Surveillance Unit.
15th Annual Report 2000–2001. Invasive
Haemophilus influenzae infection. London:
Royal College of Paediatrics and Child
Health, 2001:23–5.

28 Fischer GW, Brenz R, Alden ER, et al. Lumbar
punctures and meningitis. Am J Dis Child
1975;129:590.

29 Rennick G, Shann F, de Campo J. Cerebral
herniation during bacterial meningitis in
children. BMJ 1993;306:953–5.

30 Wylie PA, Stevens D, Drake W, et al.
Epidemiology and clinical management of
meningococcal disease in West
Gloucestershire: retrospective, population
based study. BMJ 1997;315:774–9.

31 Akpede GO, Ambe JP. Cerebral herniation in
pyogenic meningitis: prevalence and related
dilemmas in emergency room populations in
developing countries. Dev Med Child Neurol
2000;42:462–9.

32 Brogan PA, Raffles A. The management of
fever and petechiae: making sense of rash
decisions. Arch Dis Child 2000;83:506–7.

240 CONTROVERSY

www.archdischild.com

http://adc.bmj.com

