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Abstract
Introduction: A febrile convulsion is defined as a seizure that occurs in association with fever in children 
from six months to five years of age, with no evidence of a central nervous system infection or other 
identifiable causes of seizure and no history of an afebrile seizure. Simple febrile seizures are brief 
(<15 minutes), generalized, and occur in association with fever and only once during a 24-hour period 
without postictal pathology. Febrile Seizures have longer duration (>15 min), or have focal features or if 
they recur within 24 hours are defined as complex. In May 1996, the American Academy of Paediatrics 
(AAP) issued practice parameters regarding the neurodiagnostic evaluation of children with a first simple 
febrile seizure, who present within 12 hours after the seizure. It may be due to meningitis. This study 
was done to find out role of cerebro spinal fluid (CSF) analysis to rule out the meningitis in different age 
group of children presenting with first episode of fever with seizure. Design: A prospective study was 
carried out from June 2008 to July 2009 at the Western Regional hospital, Department of Paediatrics, 
Pokhara, Nepal. A total of 110 hospitalized children between the age group five months to 5 years were 
included in the study. Results: 16 (14.54%) children were diagnosed to have meningitis. In the age 
group of 6 – 12 months, 6 (21.4%) had meningitis while in 12-18 months, 6 out of 31 (19.3%) had 
meningitis and in more than 18 months age group only 4 out of 51 (7.84%) were detected with meningitis. 
Conclusion: In cases of apparent febrile seizure, meningitis should always be considered as a differential 
diagnosis. Lumbar puncture is must to rule out meningitis in all children between the ages of six months 
to eighteen months presenting with first episode of fever with seizure to rule out meningitis, even in the 
absence of meningeal signs.
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Introduction

Although the relation between fever and convulsion 
in children had been documented by Hippocrates 

as early as 5th century B.C. it was not until 1980 that 
febrile seizures as a separate entity, separate from 
other types of convulsions in early childhood was 
discovered1,2. In May 1996, the American Academy of 
Paediatrics (AAP) issued practice parameters regarding 
the neurodiagnostic evaluation of children with a first 
simple febrile seizure (FSFS) who present within 12 
hours after the seizure3. FSFS was defined as a first 
episode of seizure accompanied by fever, manifested as 
a primary generalized seizure lasting ≤ 15 minutes and 

not recurring within 24 hours. The term febrile seizure 
is not intended for use among children with evident 
central nervous system infections or underlying seizure 
disorder4. Although childhood febrile seizures in most 
cases are benign and self limiting5, witnessing such 
seizures is a terrifying experience for most parents.

The AAP practice parameters recommended that 
lumber puncture (LP) be strongly considered for patients 
<12 months of age and be considered for patients 12 
to 18 months of age, in an effort to diagnose bacterial 
meningitis among children with FSFS as their sole 
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clinical manifestation of infection. The issue of whether 
a well appearing child presenting with an FSFS is at 
increased risk for bacterial meningitis has remained 
controversial6,7,8. Probability of bacterial meningitis 
in children with fever with seizure varies from 0.6 to 
6.7%9. Although there are quantitative data regarding 
the lumbar puncture yield among patients presenting 
with FSFS10,11,12, there is no data from the large cohort 
of patients.

This study was conducted with the objectives to find 
out the role of CSF analysis to rule out the meningitis 
and therefore, to determine whether LP is necessary in 
children aged 6 months to 60 months presenting with 
first episode of fever with seizure.

Methodology

The study was a hospital based prospective study, 
conducted in the department of paediatrics, Western 
Regional Hospital, Pokhara, Nepal. Data were collected 
from June 2008 to July 2009. A hundred and ten (110) 
children aged six months to five years who presented 
with first episode of fever with seizure were included 
in the study. Children with other neurological disease 
like cerebral palsy, mental retardation, past history of 
meningitis with sequel, other neurological diseases, and 
fever after occurrence of seizure or on antibiotic for more 
than 48 hours were excluded from the study.

Children were considered as having fever if axillary 
temperature recorded at the emergency, OPD, or in the 
ward was >100.4 degrees farenheit. All patients were 
examined in detail by the Paediatricians of Western 
Regional Hospital as per standard examination methods. 
After taking informed consent from parents a lumbar 
puncture was performed and CSF was collected in two 
sterile vials. One vial was sent for cell count, differential 

count, sugar and protein and the other for Gram’s stain 
and culture. The CSF was analyzed as per standard 
laboratory methods by laboratory technicians. 

Meningitis was diagnosed in a child presenting 
with fever and seizure if he/she had a combination of all 
three of the following: 

1. CSF cells >5/mm3, protein more than 40 mg% and 
sugar < 2/3 of blood sugar level. 

2. Growth of bacteria in the CSF and/or bacteria 
seen on Gram’s stain was considered as bacterial 
meningitis. 

3. Those growth culture media that growed 
contaminated/multiple organisms were excluded in 
the analysis. 

Results

There were a total of 110 cases that presented with 
first episode of fever and seizure between six months 
to five years of age. Among them, 64 (58%) were 
male and 46 (42%) were female children. There were 
a total of 28 children in the 6-12 months age group, 
31 in 12-18 months and 51 in above 18 months age. 
Among them 16 (14.54%) children were diagnosed to 
have meningitis. Other causes of seizure associated 
with fever were Upper Respiratory Tract Infection 31 
(28%), Urinary Tract Infection 18 (16%), Pneumonia 27 
(24.5%), Encephalitis 4 (4%), Gastroenteritis and other 
non specific infection 14 (13%). As compared to older 
children, the children less than 12 months of age were 
detected to have be diagnosed as meningitis, and which 
was statistically significant (p = 0.001). In the age group 
of 6 – 12 months, 6 (21.4%) had meningitis while in 12-
18 months, 6 out of 31 (19.3%) had meningitis and in 
more than 18 months age group only 4 out of 51 (7.84%) 
were detected with meningitis (Table 1).
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Fig 1: Showing sex distribution which did not show any significance in this study.
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Table 1: Showing details of meningitis in this study. 

Age Number of Children Meningitis Percentage p-value
6-12 months 28 6 21.4 0.022
12-18 months 31 6 19.3 0.041
18-60 months 51 4 7.54 0.305
Total 110 16 14.54

P value < 0.05

Table 2: Showing causes attributed to febrile convulsion in this study.

Cause of Febrile Convulsion Number (n=110) Percentage (%)
URTI 31 28%
UTI 18 16%
Pneumonia 27 24.50%
Meningitis 16 14.50%
Encephalitis 4 4%
Gastroenteritis and other 14 13%
Total 110 100%

(URTI=Upper Respiratory Tract Infection, UTI= Urinary Tract Infection)

Discussion

Febrile seizures are the most common form of 
seizures seen in children; their predominantly benign 
nature is demonstrated in all researches in this field, 
but a small minority of children presenting with FS 
can develop epilepsy later in adolescent or adulthood. 
Febrile seizures are provoked by fever and usually 
develop within the first 24 hours of the febrile illness. No 
specific level of fever is required to trigger FS. Despite 
the commonly held belief that the rise in fever per se 
is the main risk factor for developing seizures, there 
is still no evidence to support this view. There is, as 
yet, no evidence of the effectiveness of antipyretics in 
preventing future febrile seizures either13, 14, 15, 16.

Meningitis is a medical emergency in children 
and should not be missed in any children with fever 
with seizure. Among the 110 cases, 16 had meningitis 
showing that almost one seventh of children presenting 
with febrile seizure have meningitis. In a study done 
in KCH, 10.9% of patients with apparent first febrile 
seizure were found to have meningitis17. Other studies 
on meningitis in apparent febrile seizure have found 
the incidence of meningitis to vary from 2-7 %18, 19, 20, 21. 
Our finding was comparatively higher than from studies 
done outside the country. It was seen that in the younger 
age group, there was significant probability of having 
meningitis without signs of meningeal irritation than 
in older children22. Guidelines for the neurodiagnostic 
evaluation and management of febrile convulsion have 
strongly recommended the performance of LP in all 
children below 12 months presenting with fever and 
seizure23,24.

Conclusion

In conclusion, it was found that meningitis is a 
common presentation in the paediatric emergency 
department in children who come with apparent febrile 
seizure thus meningitis should always be considered 
as a differential diagnosis. Lumbar puncture and CSF 
analysis is must to rule out meningitis in all children 
between the ages of 6 months to 18 months presenting 
with first episode of fever with seizure, even in the 
absence of meningeal signs. This is more so in children 
less than one year of age. 

Acknowledgements: We would like to thank  
Dr. Budhi Bdr Thapa, Medical Superintendent, who 
permit to do this study, to Dr. Vinod Tulachan, head 
of department of paediatrics for his encouragement, 
all medical officers and interns of the department of 
paediatrics who helped me to collect the cases and  
Dr. Arun Neopane, editor of this journal without his help 
this article would not have taken its shape.

Funding: None.

Conflict of Interest: None.

References

1. Gardner JW, Dinsmore RC. Evolution of the 
concept of the febrile seizure as it developed in 
the American Medical Literature, 1800-1980. J Hist 
Med Allied Sci 1995;50:340-63.



-93-J. Nepal Paediatr. Soc. May-August, 2010/Vol 30/Issue 2

2. Freeman JM. Febrile Seizures: A consensus of 
their significance, evaluation and treatment. Pediatr 
1980;66:1009.

3. American Academy of Pediatrics, 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.

4. Nelson KB, Ellenberg JH. Predictors of epilepsy in 
children who have experienced febrile seizures. N 
Engl J Med 1976;295:1029–33.

5. Waruiru C, Appleton R. Febrile Seizures: An 
Update. Arch Dis Child 2004;89:751–56.

6. Nozicka C. Lumbar puncture and the first simple 
febrile seizure. Pediatr 1997;99:306–7.

7. Rosenberg NM, Simon JE, Felter R, Davis AT. 
Lumbar puncture for first febrile seizure? Pediatr 
Emerg Care 1992;8:300–301.

8. Carroll W, Brookfield D. Lumbar puncture following 
febrile convulsion. Arch Dis Child 2002;87:238–
40.

9. Armon K, Stephenson T, MacFaul R, Hemingway P, 
Werneke U, Smith S. An evidence and consensus 
based guideline for the management of a child after 
a seizure. Emerg Med J 2003;20:13-20.

10. Green SM, Rothrock SG, Clem KJ, Zurcher RF, 
Mellick L. Can seizures be the sole manifestation 
of meningitis in febrile children? Pediatrics 1993; 
92:527–34.

11. Trainor JL, Hampers LC, Krug SE, Listernick R. 
Children with first-time simple febrile seizures are 
at low risk of serious bacterial illness. Acad Emerg 
Med 2001;8:781–87.

12. 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.

13. El Bashir H, Laundy M, Booy R. Diagnosis and 
treatment of bacterial meningitis. Arch Dis Child 
2003;88:615–620.

14. El-Radhi AS, Barry W. Do antipyretics prevent 
febrile convulsions? Arch Dis Child 2003;88:641–
642.

15. Knudsen FU. Febrile Seizures: Treatment and 
Prognosis. Epilepsia 2000;41:2–9.

16. Thoman JE, Duffner PK, Shucard JL.Do serum 
sodium levels predict febrile seizure recurrence 
within 24 hours? Pediatr Neurol 2004;31:342–344.

17. Belbase RH. Demographic profile and CSF findings 
in first episode of febrile seizure (MD thesis). 
Kathmandu: Institute of Medicine;2004.

18. Akpede GO, Sykes RM, Abiodun PO. Indication 
for lumbar puncture in children presenting with 
convulsions and fever of acute onset: experience 
in the children’s emergency room of the University 
of Benin Teaching Hospital, Nigeria. Ann Trop 
Paediatr 1992;12:4:385-9.

19. Jaffe M, Bar-Joseph G, Tirosh E. Fever 
and convulsions - indications for laboratory 
investigations. Paediatrics 1981;67:729-31.

20. Abuekteish F, Daoud AS, al-sheyyab M, Nou’man 
M. Demographic characteristics and risk factors of 
first febrile seizures: a Jordanian experience. Trop 
Doct 2000;30:25-7.

21. 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.

22. Joshi Batajoo R, Rayamajhi A, Mahaseth C. 
Children with First Episode of Fever with Seizure: 
Is Lumbar Puncture Necessary? J Nepal Med 
Assoc 2008;47:109-12.

23. 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. Br. Med. J 
1991;303:634-6.

24. Provisional Committee on Quality Improvement, 
Subcommittee on Febrile Seizures. Practice 
Parameter: The neurodiagnostic evaluation of the 
child with a first febrile seizure. Pediatrics 1996;97: 
769-75.




