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FREQUENCY OF NEUROLOGICAL COMPLICATIONS IN
CHILDREN PRESENTING WITH MENINGITIS TO A TERTIARY
CARE HOSPITAL

Muhammad Sarwar,’ Nighat Sultana,” Muhammad Shafqat’

ABSTRACT

Background and Objective: Meningitis can be defined as infection of brain covering, protecting the brain and
spinal cord, resulting in inflammation. There is much gap in literature regarding frequency, complications
and predictive factors in children with meningitis. The purpose of this study was to assess frequency of
neurological complications in children presenting with meningitis.

Methods: This prospective longitudinal study was conducted at Pediatric Intensive Care Unit, The Children
Hospital, University of child's Health Sciences from 1st Dec 2021 to 30th November 2022. Patients of both
gender with meningitis were included in the study through non probability consecutive sampling. Sample
size of 92 was calculated using confidence level as 95%, 8% margin of error with expected frequency of
hydrocephalus as 18.8% in children with meningitis. All patients were sent to radiology department and
neurological complications (Subdural effusion, Ventriculomegaly, Subdural empyema and Hydrocephalus)
was recorded as per CT-scan and MRI findings and all this data was documented on pre-designed
questionnaire. Data were entered and examined with SPSS version 23. Cross tabulation was done between
age, gender and duration of meningitis with the complications and chi square test was applied, p <0.05 was
considered statistically significant.

Results: Male patients were 52.2% and females were 47.8%. Frequency of Post Meningitis complications
were studied and results showed that seizure was observed in 57.6%, subdural effusion 42.4%, ventriculomegaly
29.3%, subdural empyema 17.4% and hydrocephalus in 10.9%. On cross tabulation, only age was found to
be significantly related with subdural effusion, with ap value 0.021.

Conclusion: Neurological complications in pediatric meningitis are frequent, with seizures being most
common. Age significantly correlates with subdural effusion. Timely and proper management of these
neurological complications can improve the outcomes in these children.
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Meningitis is an infection of brain coverings
called Meninges, which protects the brain and

There are multiple complications that are linked
to Meningitis. They can be short term such as fits and

spinal card, leading to inflammation.' This is a very ~ focal neurological deficits while the long-term compli-

serious condition requiring rapid diagnosis and ~cations include hearing loss, cognitive impairment

treatment.” The causative agents of bacterial meningitis ~ €t¢. Meningitis complications are more significant

vary according to age.** in low- and middle-income countries as compared

with high income countries due to various factors like
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high income countries.’ Such complications include
a range of findings such with implications for brain
development, functioning and also include deficits such
as hearing loss, visual loss, recurrent fits, cognitive
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delay etc.”

A study conducted by Hsu MH et al. had shown
that post meningitis frequency of fits was 58.8%, sub-
dural effusion as 47.1%, ventriculomegaly 41.2%,
subdural empyema 21.2% and hydrocephalous was
of 18.8% in children.’

The purpose of this study was that there was no
latest data available in medical literature regarding
the incidence of neurological complications and its
related factors in children under 15 years of age.
Knowledge of post meningitis neurological compli-
cations is need of hour for more aggressive treatment
options resulting in improved outcomes in children.
This study was done with an aim to assess the frequency
of neurological complications in children presenting
with meningitis.

METHODS

This prospective study was conducted at
Pediatric Intensive Care Unit, The Children Hospital,
University of child’s Health Sciences from 1st Dec
2021 to 30th November 2022. Sample size of 92 was
calculated using confidence level as 95%, 8%
margin of error with expected frequency of
hydrocephalus as 18.8% in children with meningitis.
Ethical permission was taken Vide IRB No0:2021-
476/CH-UCHS, dated 19-11-2021.
either gender, age one month to 15 years, with

Patients of

working diagnosis of acute meningitis having
complications, were included, while patients with
CNS symptoms and sequelae due to a previous
perinatal abuses or CNS disorder were excluded. Basic
demographic information of patients (age, gender and
duration of symptoms) was taken. Informed consent
was taken from parents explaining the study variable
and outcome before participating in this study. All
patients were sent to the radiology department. Neuro-
logical complications like seizure, subdural effusion,
ventriculomegaly, subdural empyema and hydro-
cephalus were recorded as per CT-scan and MRI findings
and all this data was documented on pre-designed
questionnaire. Data were entered and examined with
SPSS version 23. Frequencies and percentages were

calculated for qualitative variables like gender, seizure,
subdural effusion, ventriculomegaly, subdural empyema
and hydrocephalus. Mean +SD was calculated for
quantitative variables like age and period of meningitis.
Neurological complications were stratified to age,
gender and duration of meningitis. Post stratification
chi square test was applied, p <0.05 was considered
statistically significant.

RESULTS

With respect to Age of patients, ranging from 1
month to 15 years with mean age of 3.47+2.70 years
and mean duration of meningitis was 8.576+£2.95 days.
Male patients were 52.2% and females were 47.8%.
Seizure was observed in 57.6%, subdural effusion
42.4%, ventriculomegaly 29.3%, subdural empyema
17.4% and hydrocephalus in 10.9% as shown in Table
1.
Table 1: Frequency distribution of development of

complications in children with meningitis during the
one year follow up period (n=92)

Complications Frequency Percentage
Seizures 53 57.6
Subdural effusion 39 42.4
Ventriculomegaly 27 39.3
Subdural empyema 16 17.4
Hydrocephalus 10 10.9

The results of the study showed that seizures
were common in age group of 1 month to 5 years i.e.
57.7%., in male patients as compared to females i.e.
58.3% and in patients with duration of disease less
than two weeks i.e. 55.4%. Subdural effusion was
common in age group of 1 month to 5 yearsi.e. 47.4%,
in male patients as compared to females i.e. 47.9%
and in patients with duration of disease less than two
weeks i.e. 44.6%. (Table 2) Ventriculomegaly was
common in age group of 1 month to 5 yearsi.e. 26.9%,
in female patients as compared to males i.e. 36.4%
and in patients with duration of disease less than two
weeks i.e. 27.7% Subdural empyema was common
in age group of 6 to 15 years i.e. 21.4%, in female
patients as compared to males i.e. 20.5% and in patients
with duration of disease greater than two weeks i.e.
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Table 2: Relationship of age, gender and duration of meningitis with seizures and subdural effusion.

Variables Seizure Subdural Effusion
p-value p-Value
(n=92) Yes No Yes No
Age 0-5 years 45(57.7%) 33(42.3%) 0.969 37(47.4%) 41(52.6%) 0.021
5-11 Years 8(57.1%) 6(42.9%) 2(14.3%) 12(85.7%)
Gender Male 28(58.3%) 20(41.7%) 0.883 23(47.9%) 25(52.1%) 0.263
Female 25(56.8%) 19(43.2%) 16(36.4%) 28(63.6%)
Duration of 1-14 46(55.4%) 37(44.6%) 0.197 37(44.6%) 46(55.4%) 0.197
Meningitis (days) | >14 7(77.8%) 2(22.2%) 2(22.2%) 7(77.8%)

Table 3: Relationship of age, gender and duration of meningitis with ventriculomegaly, subdural
empyema and hydrocephalus

Variables Ventriculomegaly p- Subdural Empyema p- Hydrocephalus p-

(n=92) Yes No value Yes No value Yes No value

Age 0-5 years | 21(26.9%) | 57(73.1%) 0228 13(16.7%) | 65(83.3%) 0.665 7(9%) | 71(91%) 0.168
5-11 years | 6(42.9%) | 8(57.1%) 3(21.4%) | 11(78.6) 3(21.4%) | 11(78.6)

Gender Male 11(22.9%) | 37(77.1%) 0.157 7(14.6%) | 41(85.4%) 0.458 7(14.6%) | 41(85.4%) 0932
Female | 16(36.4%) | 28(63.6%) 9(20.5%) | 35(79.5) 3(6.8%) | 41(93.2)
Duration of 1-14 23(27.7%) | 60(72.3%) 14(16.9%) | 69(83.1%) 9(10.8%) | 74(89.2%)

Meningitis (days)|  >14 4(44.4%) | 5(55.6) 0-295 21222%) | 7(77.8) 0.687 1(11.1%) | 8(88.9%) 0.980

17.4%. Hydrocephalous was common in age group of
6 to 5 years i.e. 21.4%, in male patients as compared
to females i.e. 16.6% and in patients with duration of
disease greater than two weeks i.e. 11.1%. however,
only age was found to be significantly related with sub-
dural effusion (p=0.021) (Table 2 and 3)

DISCUSSION

Post meningitis complications are very common
and can lead to poor outcomes in children. While in
our study, fits was the most common complication and
were noted in 57.6% patients, subdural effusion was
42.4%, ventriculomegaly 29.3%, subdural empyema
was 17.4% and hydrocephalous was noted in 10.9%
of cases. In another study conducted by Hsu MH et al.,
similar findings were observed reporting fits as most
common complication following meningitis 58.8%,
subdural effusion was 47.1%, ventriculomegaly 41.2%,
subdural empyema 21.2% and hydrocephalous was
in 18.8% of children after meningitis.”

A few studies have reported that the risk of post
Meningitis problems was not linked directly with
factors like contributing pathogens, early antibiotics
or with patient’s demographic status. It was also repor-
ted that early seizure can forecast poor prognosis either

neurological sequelae or death after discharge.””

Anationwide community based cohort study was
conducted recently, showed that occurrence of menin-
gitis in infants was 0.38 per 1000 live births and was
linked with a high mortality rate of 8%." This study
also showed that 29% of post meningitis cases had
serious CNS complications.”

Moreover, in another study, the results showed
a high incidence of neurological complications (up
to 44.7%) in cases of post meningitis sequelae after
going home. Diverse inhabitants, treatment
modalities, nature of the CNCS complication,
diverse age groups and changed contributing
organisms may have different demonstrations of
meningitis and outcome.”” A review study conducted
recently showed that half of post meningitis cases
got focal deficits of CNS."

Previous studies has shown that post meningitis
CNS complications occured in 23-74% of all infants
less than 3 month of age and the risk factor profile for
the development of these complications varies greatly
in different age group.””

A study conducted recently showed that tempe-
rature variability, fits, increased CSF proteins and
Pneumococcal meningitis were independent factors
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linked with neurological complications. It was obser-
ved that fits occuring within 3 days after onset of
meningitis, are autonomous predictor of poor neuro-
logical outcome which can be elaborated by more
severe and acute brain parenchymal disease leading to
seizure and causing more severe brain damage.”

Thus, we can do risk stratification of children
with early onset fits, as those needing early investiga-
tion and intervention. Past studies had also shown that
higher the CSF proteins, higher will be inflammatory
changes in post bacterial meningitis, leading to more
sever bacterial disease.” So it’s reasonable to consider
high CSF proteins as predictor of poor prognosis later
on, although this feature as not observed in our study.

Past studies showed that post meningitis subdural
empyema seems to be more likely to occur in infancy
due to the exceptional pathophysiology in infants.”**
In the current study, only nearly half of patients go
through CNS intervention for empyema, and none of
them received surgical evacuation. Most patients recei-
ved long course of antibiotic treatment with median
duration of 45 days; range: 24—73 days and only one
patient died. Our results are preferring recent guideline
that 3—4 weeks of antibiotics is recommended if an
empyema has been drained, and better results can be
attained with longer duration if the patient is conserva-
tively managed.™"

It is among the few studies in our setup about the
frequency of Neurological Complications in Children
Presenting with Meningitis in Pediatrics. Limitation
of study is that its results cannot be generalized over
large geographic area because its data is collected from
one tertiary care hospital.

CONCLUSION

Post Meningitis Neurological complications and
sequelae are common in infants less than one year of
age after bacterial meningitis. Nearly one-half of
patients with meningitis affected with fits despite early
start of suitable and operative antibiotics. Thus, long-
term monitoring of these cases is highly recommended,
as they are atrisk of CNS impairment in future.
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