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Abstract
Meningitis is a potentially life-threatening condition. The clinical manifestation can vary depending on the age of the child. 
This report presents the case of a 7-year-old male patient who was admitted to ED due to loss of consciousness after a 
head injury. Upon admission, the patient had seizures. Head CT scan did not show any signs of intracerebral bleeding or 
cerebral oedema. During hospitalization in the ICU, the patient began to be febrile and inflammatory markers started to 
rise. Treatment with antibiotics and antiviral agents was administered. Later, meningeal signs were observed. Additional 
imaging tests revealed ambiguous findings. The patient’s symptoms resolved gradually, and he was discharged after 19 
days of hospitalization. The final diagnosis was meningitis. This case highlights that the diagnosis of meningitis requires 
careful investigation and precise examination. This diagnosis should therefore be considered in all patients who present 
with symptoms concerning for meningitis.
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INTRODUCTION

Meningitis is a potentially life-threatening condition 
characterised by inflammation of the brain meninges. In 2019 
in Poland, the incidence rate for bacterial meningitis was 2.41 
per 100,000 per year, while for viral meningitis it was 3.43 
per 100, 00 per year. The most common etiological factors 
for bacterial meningitis were N. meningitidis, S. pneumoniae, 
and H. influenzae (31%) and neuroborreliosis (31.92%). Cases 
of viral meningitis were most often caused by other specified 
and unspecified etiological factors (61.2%), enteroviruses 
and herpesviruses [1]. The diagnosis of meningitis can be 
challenging because the clinical manifestation varies by age 
and the presented symptoms are non-specific. In general, the 
most common symptoms of meningitis are fever, headache, 
photophobia, nausea, and vomiting [2]. Typical meningeal 
signs – nuchal rigidity, Kernig’s sign, and Brudzinski’s sign 
– are observed only in approximately half of the patients [3]. 
Differential diagnosis should include diseases associated with 
increased intracranial pressure and meningeal irritation, 
such as trauma, intracranial haemorrhage, or neoplastic 
disorders [4].

OBJECTIVE

The aim of this case report was to present the diagnostic 
process of a patient with meningitis, and to highlight the 
challenges that occur during the process.

MATERIALS AND METHOD

The research material for this case report was collected on 
the basis of the medical records of th Paediatric Teaching 
Clinical Hospital University Clinical Centre of the Medical 
University of Warsaw, obtaining the appropriate consent from 
the Director of the Hospital, and following the provisions 
of the Polish Act on Patient Rights and Patient’s Rights 
Ombudsman. In accordance with the Helsinki Declaration, 
the case report was fully anonymised, and none of the data 
presented in it make it possible to identify the patient. Photos 
were not presented to increase the degree of anonymity. The 
presentation of this case does not require the consent of the 
Bioethics Committee in accordance with the requirements 
of Polish law.

CASE STUDY

A 7-year-old male patient was admitted to the Emergency 
Department of Paediatric Teaching Clinical Hospital 
University Clinical Centre of the Medical University in 
Warsaw, with loss of consciousness after a head injury. 
According to a witness, the patient fell while running. 
Immediately after the accident, there was no loss of 
consciousness. About 1.5 hours after the event, the child 
started to become confused and had memory impairment; 
trismus and jaw tremor were also observed. The patient had 
an episode of vomiting and lost consciousness.

The child was otherwise healthy, with no previous head 
injuries, loss of consciousness, or significant medical history. 
Patient had been diagnosed with autism spectrum disorder 
and was under the care of psychologist. He was vaccinated 
according to the Polish immunization schedule against 
tuberculosis, hepatitis B, diphtheria, tetanus and pertussis, 
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polio, Hib, and with the MMR vaccine. He had also been 
additionally vaccinated with pneumococcal vaccine. The 
patient reported a 2-day history of rhinitis with no other 
symptoms of infection.

On admission, the patient was unconscious and had a tonic 
seizure with upward deviation of the eyes, and spasticity of 
upper and lower limbs. He had equal and dilated pupils, 
slowly reacting to light. His Glasgow Coma Scale (GCS) was 
4. The patient was treated with diazepam, which terminated 
the seizures and his GCS improved to 6.

The preliminary diagnosis was brain trauma; therefore, in 
the Emergency Department imaging studies were performed 
to evaluate the head injury. A head and cervical spine 
computer tomography (CT) scan showed no abnormality, 
no signs of intracranial bleeding or increased intracranial 
pressure. However, his condition remained critical (GCS 
7) and while no diagnosis could be made, the decision was 
taken to admit the patient to the Intensive Care Unit. Patient 
was intubated and on the second day of hospitalization he 
began to be febrile, with a temperature of 37.7 – 37.9 °C, with 
single increase to 39.0 °C. Inflammatory markers, C-reactive 
protein (CRP) and procalcitonin (PCT) began to rise (Tab. 1). 
Ceftriaxone, vancomycin and acyclovir were administered.

Further investigation included lumbar puncture and the 
results of cerebrospinal fluid (CSF) analysis were as follows: 
cell count of 10 per µl, lactate 1,2 mmol/L, decreased level 
of proteins (10 mg/dl) and normal level of glucose. On the 
third day of hospitalization, patient regained consciousness, 
he was extubated and 2 days later he was transferred to the 
Paediatric Unit.

The treatment with antibiotics and acyclovir was continued. 
Physical examination revealed meningeal signs, including a 
nuchal rigidity, Kernig’s and Brudziński's signs. Additional 
imaging tests included head magnetic resonance imaging 
(MRI) and electroencephalography (EEG). Analysis of 
MRI did not show any significant changes. EEG showed an 
increased number of slow waves.

After 10 days of antibiotic therapy, a control lumbar 
puncture was performed. The results were normal. Testing for 
enteroviruses, adenoviruses, Herpes Simplex Virus 1 (HSV-
1), HSV-2, Varicella-Zoster Virus (VZV) and tick-borne 
encephalitis virus were negative, as well as bacterial culture.

The clinical condition of a patient improved and he was 
finally discharged after 19 days of hospitalization. The final 
diagnosis was meningitis, and the patient was advised further 
neurological investigation.

Table 1. Laboratory investigations of the patient during hospitalization

CRP [mg/dl]
Ref. range: 0.0–1.0 mg/dl

PCT [ng/ml]
Ref. range: <0,05 nm/ml

DAY 0 0.7–0.8 <0.05

DAY 2 3.9 1.1

DAY 3 14.3 15.88

DAY 4 12.8 10.88

DISCUSSION

The presented case study highlights the many challenges 
that can occur in the diagnosis of meningitis in children. 
The neurological evaluation of a child, especially in an 

emergency condition, is often very difficult and requires 
specific differential procedures [5]. The initial management 
and treatment can be complicated, especially in a case of 
patients with additional disorders [6].

The presented patient was admitted to hospital with the 
preliminary diagnosis of seizures and head injury. Later, it 
was found out that these are the symptoms of meningitis and 
not the head injury itself. The meningeal signs were observed 
in clinical examination only after few days of hospitalization. 
On admission, the inflammatory markers were not elevated, 
and patient was not feverish, which is characteristic for 
meningitis. Additionally, the analysis of CSF was ambiguous. 
The combination of all these factors resulted in a difficult 
diagnostic process and long hospitalization.

Meningitis is a serious infectious disease which untreated 
can cause neurological complications and neurological 
sequelae. Therefore, it requires prompt diagnosis and 
adequate treatment. In the case of bacterial meningitis, the 
administration of antibiotics is recommended as soon as 
possible, as treatment delays result in increased mortality 
and unfavourable outcomes at discharge [7]. What is more, 
hospitalization in the ICU can cause many complications, 
both neurological and concerning other systems [8].

Diagnosis can be challenging because clinical presentation 
of meningitis varies with age and symptoms are often non-
specific [9]. According to a study among Polish children, 
the most common symptoms of meningitis were headache, 
fever, vomiting and neck stiffness, and only 4% presented 
with seizures and 18% had altered level of consciousness 
[10]. A Swedish study investigated the differences in clinical 
presentation of acute bacterial meningitis in children 
according to age. It was found that younger children (aged 1–4 
years) were more likely to present critical clinical condition. 
They presented with altered mental status, seizures, fatigue, 
and anorexia, whereas older children (aged 5–17 years) 
presented with more specific symptoms, such as headache, 
photophobia, vertigo, and increased pain sensitivity, as well 
as fever, nausea, and vomiting [11]. Table 2 presents symptoms 
and physical findings observed in the presented patient with 
its occurrence (in percentages) in different age groups, based 
on the cited study.

Table 2. Selected symptoms and physical findings in younger and older 
children

Symptoms and physical examination 1 month – 4 years old 5–17 years

Altered mental status (%) 71 46

Seizures (%) 15 4

Fever (%) 31 21

GCS 14–15 (%) 31 54

GCS 11–13 (%) 37 29

GCS 9–10 (%) 27 14

GCS 3–8 (%) 5 4

Neck stiffness (%) 42 68

Source: Johansson Kostenniemi U, Norman D, Borgstrom M, et al., ‘The clinical presentation of 
acute bacterial meningitis varies with age, gender and duration of illness’. Acta Paediatr. 2015; 
104(11): 1117–1124. https://doi.org/10.1111/apa.13149

Meningeal signs, often assessed during clinical 
examination, occur in only half of the patients. Different 
methods of examination meningeal signs differ in sensitivity 
and specificity, therefore a combination of several types 
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should be used during clinical examination. The nuchal 
rigidity and jolt accentuation are suggested to have higher 
sensitivity, while Kernig’s sign and Brudzinski’s signs have 
higher specificity [3].

Another challenge in the diagnosis of meningitis is to 
quickly differentiate between viral and bacterial etiology 
and consequently introduce adequate treatment. Clinical 
presentation is similar for viral and bacterial meningitis, but 
the clinical condition of a patient with bacterial meningitis 
is generally more severe. Etiology can be identified after 
evaluation of CSF. Bacterial etiology can be diagnosed based 
on positive CSF culture. Other typical CSF results in patients 
with bacterial meningitis include: polymorphonuclear 
pleocytosis (white blood cells >1,000 Cells/μL and 80–90% 
polymorphonuclear cells), decreased level of glucose (<40 mg/
dL) and elevated CSF protein levels (>150 mg/dL) [12]. Aseptic 
meningitis is associated with cell count of 10–1000 per μL, 
normal or slightly decreased glucose level, and normal 
or mildly elevated protein levels [13]. However, for some 
patients, especially children, the results of CSF analysis are 
unspecific.

Another marker that can be used in differential diagnosis 
is the serum procalcitonin level (PCT), which is much higher 
in bacterial meningitis. It is suggested that the PCT level is 
preferable for distinguishing between bacterial and aseptic 
meningitis in children, than the CRP level [14]. According 
to the literature, CSF lactate levels, polymorphonuclear 
neutrophils percentage, glucose levels and serum PCT 
concentration should always be analysed in the Emergency 
Departments, as they can be used to predict bacterial 
meningitis. The sensitivity and specificity of CSF lactate 
levels and serum PCT concentration are over 99%. CSF 
lactate > 33 mg/dL and serum PCT concentration > 0,25 ng/
dL suggest bacterial meningitis [15].

CONCLUSIONS

Meningitis is a serious medical condition that requires 
prompt diagnosis and introduction of adequate treatment. 
It is a diagnostic challenge as the symptoms are often 
non-specific. Apart from the meningeal signs, additional 
laboratory tests, such as serum PCT concentration, CSF 
lactate levels, polymorphonuclear neutrophils percentage and 
glucose levels, can be helpful in making a definitive diagnosis. 

Even in the case of patients with a head injury, another 
diagnosis, sometimes surprising, should be considered, 
which could be causing the patient’s symptoms.
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