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Abstract

Background. Children's meningitis is associated with many complications and deaths.
Therefore, it is critical to develop reliable and available methods to predict these
complications, diagnose them in a timely manner, and prevent the progression of
complications. This study aimed to investigate the findings of computed tomography
(CT) scan in patients with meningitis and evaluate its association with prognosis.
Methods. In this cross-sectional analytical study, we investigated the clinical files of 100
patients with meningitis (preferably bacterial meningitis) in Tabriz Children's Hospital,
Iran between 2013-2017. The results of CT scan and disease complications were
recorded and analyzed by statistical software.

Results. Common symptoms identified in the patients included fever (88%), nausea and
vomiting (36%), headache (27%), and convulsions (25%). Also, the results of CT scan
included cerebral effusion (16%), hydrocephalus (7%), diffuse cerebral edema (7%), and
cerebral atrophy (4%). Statistical analysis indicated a statistically significant association
between the complications of meningitis (learning disorder, epilepsy, and hearing
disorder) and the results of CT scan (cerebral effusion, diffuse cerebral edema, and
hydrocephalus).

Conclusion. CT scan can be used as an early diagnostic and prognostic method in
children with meningitis.

Practical Implications. Meningitis is associated with many complications and deaths,
and the lack of diagnostic methods and accurate prognosis is one of the important
challenges in this field. Therefore, identifying and introducing accurate and cheap
methods for predicting these complications and taking early measures to prevent the
development of complications and treatment can be beneficial. The results of the
present study showed that CT scan can be used as an early diagnostic and prognostic
method in children with meningitis.
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Extended Abstract

Background

Computed tomography (CT) scan is neither
necessary nor sufficient for the diagnosis of cerebral
meningitis, but it takes a long time in cases such as
lumbar puncture (if there is fever, seizures, focal
neurological symptoms, and other secondary
complications). CT scan of the brain before spinal
fluid puncture in suspected meningitis patients who
have impaired consciousness has a relative
indication, and the impaired level of consciousness
in a suspected spinal fluid puncture may cause a
delay. On the other hand, neurological examination
is more difficult, especially in infants, and high
instability due to bending of the back is also
commonly observed during lumbar puncture. So,
sometimes it is needed to perform repeated lumbar
punctures from different spaces,
which increase lumbar puncture complications.
Moreover, diagnosing is possible only by lumbar
puncture, but physicians are always worried about its
side effects before performing this procedure.
The interpretation of new neurological symptoms in
hospital, especially during the first hours after
lumbar puncture of a child with meningitis, is one of
the most important problems because distinguishing
it from the dangerous condition (i.e, brain
herniation) is difficult. Due to many complications
of meningitis in children, it seems that CT scan is
important for early diagnosis of these complications.
However, the relationship between brain CT scan
findings in patients with meningitis and prognosis
and complications is still unknown. Therefore, in the
present study, the relationship between CT scan
findings and prognosis of patients with meningitis
was evaluated.

Methods

In this cross-sectional analytical study, we
evaluated 232 children under seven years of age with
meningitis hospitalized in Tabriz Children's
Hospital, Iran between 2013 and 2017. Among them,
108 cases were infected with bacterial meningitis and
124 cases were infected with aseptic meningitis. In
cases with bacterial meningitis, antibiotic treatment
was carried out for 7 to 14 days. Among 108 patients

with bacterial meningitis, 100 patients (mean age:
5.12+0.41 years) were selected and brain CT scan
was requested. Age below 14 years old and presence
of evidence of bacterial meningitis in lumbar
puncture were considered as the inclusion criteria.

The information of patients was collected through
clinical records and questionnaires. Demographic
characteristics, clinical symptoms, analysis, culture
and smear of cerebrospinal fluid, laboratory
findings, antibiotics received, manifestations and
findings of CT scan, and the disease complications
were collected using a questionnaire. The patients
were examined for ataxia and learning problems at
the same time, and they were also referred for an
audiometric test. The obtained data were analyzed
using the Statistical Package for the Social Sciences
(SPSS) software version 22. The normality of the
data was confirmed using the Kolmogorov-Smirnov
test and the Q-Q plot diagram. While frequency
(percentage) was used to describe qualitative data,
mean (standard deviation) was used for quantitative
data in case of normality, and median (25th and 75th
percentile) in case of non-normality. Chi-square test
was used to analyze qualitative and ranking data. The
level of statistical significance was considered as 0.05.

Results

In the present study, we examined 100 patients
(58 females vs. 42 males) with bacterial meningitis
with an average age of 5.12+0.41 years. The most
common clinical symptoms in the studied patients
included fever (88%), nausea and vomiting (36%),
headache (27%), and seizures (25%). The
cerebrospinal fluid analysis showed abnormal results
in clinical tests such as white blood cells WBC
(2.204£2.700), protein (229.29+49.59), and glucose
(5.15£50.42). Cerebrospinal fluid smear and
cerebrospinal fluid culture were positive in 72 and 22
cases, respectively. According to the results of
clinical analysis, WBC and ESR were higher than
normal. Also, CRP was positive in 81 cases. Based on
CT scan interpretations, cerebral effusion was
observed in 16 cases, hydrocephalus in seven cases,
diffuse cerebral edema in 7 cases, and brain atrophy
in four cases. Other CT scan findings, including
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parenchymal lesions, subarachnoid hemorrhage, and
subdural hemorrhage, were observed in only one
case. Analysis of relationship between CT scan
findings and disease complications showed a
statistically significant association between disease
complications and CT scan findings. A statistically
significant relationship was found between learning
disorder, epilepsy, and hearing disorder with the
results of CT scan interpretation (including cerebral
effusion, diffuse cerebral edema, and hydrocephalus).

Conclusion

In general, our results showed that CT scan can be used
in children with meningitis as a reliable method before
performing lumbar puncture (if necessary and if
complications are suspected). It can also predict the
complications of meningitis. However, to achieve accurate
results in this case, it is suggested to conduct more studies
with a larger sample size.
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