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Abstract:
Aim: The aim of the study was to asses the necessity of lumbar puncture in infants under 12 months of age with
simple febrile seizure.

Material and Methods: The study group covered 33 infants less 12 months of age and diagnosed as simple
febrile seizure. Lumbar puncture was performed for all the patients. The age, vaccination status, physical
examination, laboratory results of patients are evaluated.

Results: White blood cell count, polymorphonuclear cell percentage or C-reactive protein levels are higher
than normal in 12 patients but those are not statistically significant. in between the patients with meningitis and
the others.

Conclusions: In conclusion, performing lumbar puncture routinely in infants with simple febrile seizure is not
beneficial. Lumbar puncture should be done if signs of meningitis are present or in order to determine the
origin of infection.
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1. INTRODUCTİON
Febrile seizures (FS) are the most common neurological problem in childhood. According to various
studies the incidence of FS is 2% to 5%. FS are classified as simple and complex. 1-5 Most of the
infections in FS are respiratory tract infections and the causative agents are the viruses generally.5,6
The American Academy of Pediatrics (AAP) at 1996 recommended strongly to perform lumbar
puncture (LP) in infants with FS younger than 12 months of age and in children received prior
antibiotic treatment or having meningeal irritation sign. Also LP should be considered for patients
between 12 and 18 months of age since the clinical signs of meningitis may be subtle.1,7 However in
the recent guideline of the AAP at 2011 LP is recommended in the presence of clinical signs of
meningitis, for children 6 to 12 months of age whose immunization status for Haemophilus influenzae
type b and Streptococcus pneumoniae is incomplete and also for children who had prior antibiotic
treatment.8
In both guidelines the AAP did not recommend further evaluations in simple FS like
electroencephalography (EEG), blood studies, or neuroimaging. Laboratory studies and neuroimaging
should better be used in identifying the cause of fever or in differential diagnosis of simple FS.1,7-11
In this study our aim is to evaluate the lumbar puncture findings in infants under 12 months of age
with simple febrile seizure in order to find out its necessity.

2. MATERİAL AND METHOD
In this retrospective research, the files of the patients that were diagnosed as febrile convulsion during
the period between 01.01.2005 and 31.12.2006 in the Clinic of Pediatrics in Haydarpaşa Numune
Education and Research Hospital were studied. Patients with complex FS, electrolyte or metabolic
imbalance, nonfebrile convulsions and neurologic disorders were excluded. In order to determine the
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origin of fever, physical examinations of patients were made carefully. Also for his purpose
laboratory tests like urine analysis, urine culture, blood culture and imaging modalities like chest
roentgenogram were used.
The age, vaccination status, physical examination, laboratory findings of patients were evaluated. At
that time LP was performed for all the patients younger than 12 months of age with FS according to
the previous guideline of AAP.1,7 Before performing LP, necessity, procedure, risks and complications
of LP were explaned to the parents and their permissions were taken. The lumbar punctures were
performed by experienced staff according to general rules of the procedure.12,13
The cerebrospinal fluid (CSF) samples were analysed at the laboratories of biochemistry and
microbiology in our hospital. The cell count of CSF was done under 40 times magnification with light
microscope. Protein, glucose and chloride levels of CSF were analysed in Dade Behring 2 device in
the laboratory of biochemistry. The CSF samples were cultured in aerobic, anaerobic and LöwensteinJensen medias and cultured bacterias were stained with Frotty, Giemsa and Gram stains. The
complete blood count was analysed in the Coulter device, C reactive protein (CRP) levels were
analysed in nephilometric way.
The parameters of the patients like age, sex, physical examination findings, presence of signs of
meningitis and laboratory findings are analysed with the statistical analysis program, Graphpad İnstat
3.05. Rational comparison of values is analysed with Fisher's exact test, and measurable values are
analysed with Mann Whitney U test. p<0.05 was considered significant.

3. RESULTS
Thirty three patients were included in this study. All of them had simple FS and were younger than 12
months of age. According to AAP recommendations lumbar puncture were performed for all of
them. 1,7 Mean age is 7,30 ± 3,74 months and male female ratio is 1,35/1, (Table 1)
Table 1. Demographic features of the patients
Number of cases
Mean age (months)
Male/Female ratio

33
7,30 ± 3,74
19/14 (1,35/1)

Etiological causes of fever in the study are upper respiratory tract infections (%36,4, n=12), lower
respiratory tract infections (%18,2, n=6), acute gastroenteritis (%15,1, n=5), urinary tract infections
(%6,1, n=2), acute otitis media (%6,1, n=2), sepsis (%6,1, n=2), viral menengitis (%9,0, n=3) and
bacterial menengitis (%3,0, n=1). ( Table 2)
Table2. Types of infections causing fever
Number of cases
Upper Respiratory Tract Infections
Lower Respiratory Tract Infections
Gastroenteritis
Viral menengitis
Urinary Tract Infections
Acute Otitis Media
Septisemia
Bacterial meningitis
Total

12
6
5
3
2
2
2
1
33

% of cases
36,4
18,2
15,1
9,0
6,1
6,1
6,1
3,0
100

White blood cell counts (WBC) are higher than normal ranges in 9 patients and also
polymorphonuclear (PNL) cell prodominance is seeen in these patients (27,3%). CRP levels are
higher than normal in 12 patients (36,4%). Neither WBC count nor CRP values are statistically
significant in between the patients with meningitis and the others. ( Table 3)
Table 3. Comparison of the laboratory findings of the patients with meningitis and the others
Mean WBC count ± SD (standard deviation)
Mean CRP value (mg/dl) ± SD
Mean PNL predominance
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Meningitis (+)
15414 ± 7308
7,42 ± 12,20
50%

Meningitis (-)
13025 ± 6051
2,73 ± 3,87
24%

p value
0,5440
0,4733
0,2952
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In the study, four patients are diagnosed as meningitis. Three of them are viral origin and one of them
is bacterial origin. Laboratory findings of the patient who has bacterial menengitis (Case-1) are 20900
white blood cell/mm3,77% of polymorphonüclear cell (PNL) in leucocyte count, 25,7 mg/dL value of
CRP, 20 mg/dL CSF glucose level, 111 mEq/L CSF cloride level and 0,14 CSF/Blood glucose ratio.
In physical examination of the Case-1 patient nuchal rigidity was observed as a sign of meningitis, but
neither Kernig nor Brudzinski signs were observed. Also in CSF sample of the Case-1 patient 1000
cells were counted and Streptococcus Pneumonia was cultured. Laboratory findings of the patients
with viral meningitis (Cases-2,3,4) are listed in Table 4.
Table4. Laboratory findings of the patients that were diagnosed as meningitis
Cases
Age (months)
Cell count (CSF)
White blood cell count /mm3
PNL percentage
CRP mg/dL
CSF glucose mg/dL
CSF cloride mEq/L
CSF/Blood glucose
Signs of meningitis
CSF culture

1
8
1000
20900
77
25,7
20
111
0,14
(+)
Streptococcus
Pneumonia

2
10
46
13100
56
2,1
18
121
0,56
(-)
-

3
12
150
6200
60
1,0
81
114
0,71
(-)
-

4
3
60
11900
68
0,89
20
122
0,22
(-)
-

4. DİSCUSSİON
Majority of FS are simple in nature. Simple FS has to be lasting less than 15 minutes, one convulsion
within 24 hours and generalized type. Also meningitis, metabolic disorders and neurological
abnormalities have to be absent in simple FS cases.1-5 Inspite of frightening cilinical aspect, prognosis
of simple FS is excellent.7,14 Complications of FS are status epilepticus, recurrence of FS and
epilepsy. Simple FS slightly increase the risk for epilepsy than normal population.7,14 The risk
increases up to 2,4% if the first seizure occured in infants less than 12 months of age and if the
patients had recurrent FS or positive family history for epilepsy. Studies has shown neither cognitive
nor behavioral disturbance related to simple FS.15-17
After admission to hospital, airway, breathing and circulation status of patients ABC of the
emergency room, have to be supported firstly. Than if convulsion continues anticonvulsant therapy
should be considered to cease the seizure.14,18 After that, clinicians should evaluate patients to find out
the infection causing fever. Bacterial meningitis is the most serious infection in children. Analysing
CSF sample is golden standart to diagnose meningitis. The procedure to take CSF sample is lumbar
puncture that is a invasive complicated procedure and needs experienced staff, advanced laboratory
facilities, has complications like bleeding, infection and even tonsillary herniation and
cardiopulmoner arrest. It also causes a huge stress on parents of the patient.12,13,19-21
In our study, among 33 cases, only one patient is diagnosed as a bacterial meningitis. The patient was
8 months of age, not pretreated with any antibiotics. In physical examination nuchal rigidity was
found. Laboratory findings of the patient that are high leukocyte count, PNL predominance and high
CRP value, suggest a bacterial infection but those are not statistically significant. As a result, it is
concleded that laboratory findings can not be used to evaluate the risk of meningitis in patients with
FS like similar conclusions in literature. 22,23
In developed countries, meningitis is a rare disease and its incidence is 0,23% in patients with FS .
Whereas in developing countries due to low sociocultural level it increases to 0,4-1,2%. The incidence
rises up to 4,2% in underdeveloped contries.24-26 In our study the ratio of bacterial meningitis is 3%
close to developing-underdeveloped countries.
FS could be the first and only symptom of meningitis in 24% of cases.27,28 Especially in infants
younger than 12 months of age, meningeal irritation signs could be absent in 30-35% of cases.29,30 For
that reason the AAP strongly advice to perform LP in previous guideline.1,7 However, due to the risks
and complications LP as an invasive procedure is recommended only when it is necessary in many
studies.32-34 In our study meningeal irritation signs were absent in viral meningitis cases whereas
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nuchal rigidity was observed in the bacterial meningitis case. According to our results, since
antibiotics are not used in the treatment of viral meningitis, performing LP is worthless in the absence
of meningitis sign. The lumbar puncture was already indicated in the bacterial meningitis case
because of the presence of nuchal rigidity. Besides the AAP recomended that LP should be performed
if there are clinical signs of meningitis in the recent guide at 2011.8
Another reason to perform LP is the absence of the origin of fever. A clinician must take LP in
consideration if the origin of fever cannot be found in a febrile patient. 29,31,33 It is another indication
for performing LP for the bacterial meningitis case in our study to find out the origin of fever.
In our study respiratory system infections are most common infections casusing fever and percentages
of the other infections are similar to many studies. 6,35 In addition, even an infection site is detected as
an origin of fever like otitis media the patient may have meningitis too at the same time. 29,36 No
overlaping infections were detected in our study.
The AAP guideline at 2011, LP is adviced for children 6 to 12 months of age whose immunization
status for Haemophilus influenzae type b and Streptococcus pneumoniae is incomplete or absent.8 In
our study the bacterial meningitis patient was vaccinated for Haemophilus Influenzae type B, not for
Streptococcus Pneumoniae according to routine vaccination scedule of Ministry of Health. The LP
should be considered in this case according to AAP due to incomplete immunization status for S
pneumoniae. As expected S. Pneumoniae was cultured in CSF sample.
In conclusion, our study reveals perfoming lumbar puncture and analysing the CSF sample routinely
are not helpful in evatuation and treatment of the patients with simple febrile seizures. LP should be
done if signs of meningitis are present.
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