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Abstract 

Background  Intracranial abscess (IA) is a rare disorder in childhood. Clinical manifestations of brain abscess include 
headache, fever, and focal neurological deficits. This study aimed to examine the demographic, clinical, laboratory, 
and imaging findings in children with IA.

Methods  Children admitted to the pediatric infection service with a diagnosis of IA between 2011 and 2022 were 
included in the study. Abscesses were divided into two groups: infratentorial and supratentorial. Demographic charac-
teristics of the patients, complaints, MRI findings, and follow-up data were recorded and compared between the two 
groups.

Results  The study included a total of 23 patients, 9 (39.1%) of whom were male, with a mean age at diagnosis 
of 79.3 ± 65.4 months. The most common complaints were headache (39.1%), fever (91.3%), focal neurological deficits 
(60.9%), seizures, loss of consciousness (26.1%), and meningitis findings (60.9%). The most frequent etiology was post-
operative procedures (30.4%), followed by a history of meningomyelocele (13%), and congenital heart disease (8.7%). 
On MRI, 68.7% of the supratentorial abscesses were multiple and commonly localized in the frontal and parietal 
regions. Treatment included ceftriaxone (82.6%), vancomycin (65.2%), meropenem (43.5%), metronidazole (34.8%), 
and linezolid (17.4%). The median hospitalization duration for patients was 32 days (range: 14–150). Of the patients, 
34.8% were hospitalized and followed in the intensive care unit, and neurosurgery performed surgical interven-
tions in 60.9% of cases, with evacuation in 21.7% of cases. In cultures, the causative agent was identified on average 
within 4 ± 1.3 days. Recurrence of abscess occurred in three (13%) cases, and 13% of cases had residual sequelae.

Conclusions  Intracranial abscess is a rare infectious disease that can result in long-term neurological deficits requir-
ing extended follow-up and treatment. A correct and effective approach also positively impacts the prognosis 
of patients.

Keywords  Brain absesses, Brain infectious diseases, Childhood, Pediatric brain abscesses, Demographics, Etiology, 
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Background
 A brain abscess is a focal infectious formation that can 
develop within the brain parenchyma, either as a com-
plication of another infection or as a result of trauma 
or surgery [1]. The tissue damage observed in a brain 
abscess primarily stems from the acute inflammatory 
response of the host to potential pathogens [2]. Case 
reports and broader retrospective studies encompass a 
variety of organisms as the cause of brain abscess [3–7]. 
The most common causative agents of brain abscesses 
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are Streptococcus spp. and Staphylococcus spp. strains. 
However, brain abscesses are rare in childhood, with an 
estimated incidence of less than 1 per 100,000 [1].

Clinical signs of a brain abscess typically include head-
ache, fever, and focal neurological deficits. Nevertheless, 
in the early stages of the disease, symptoms may be non-
specific [8]. Patients suspected of having a brain abscess 
should undergo diagnostic imaging, with magnetic reso-
nance imaging (MRI) being the preferred imaging modal-
ity due to its higher sensitivity compared to computed 
tomography (CT) scanning [9].

In this study, we aimed to examine the demographic, 
clinical, laboratory, and imaging findings of cases under-
going follow-up for brain abscesses.

Materials and methods
In this retrospective study, we included children aged 
between 1 and 18 years who were under the care of the 
pediatric infection service with a diagnosis of abscess 
between 2011 and 2022. Patients were categorized into 
two groups: group-1 (A) comprised those with supraten-
torial abscesses, while group-2 (B) included patients with 
infratentorial abscesses.

We collected demographic information on the patients, 
their symptoms upon admission, MRI findings, labora-
tory data, and details of the treatments administered 
from the patients’ medical records.

Study design
This study was registered at the Karadeniz Technical Uni-
versity Faculty of Medicine Ethical Committee in accord-
ance with the Declaration of Helsinki (Clinical Trial 
Number: 24237859-830).

Statistical analysis
Statistical analysis was performed using SPSS 26.0. 
Descriptive statistics were used for the evaluation results, 
including numbers, percentages for categorical variables, 
and mean, standard deviation, median, and minimum-
maximum for numerical variables. To assess the normal 
distribution of measured variables, we employed the Kol-
mogorov-Smirnov and Shapiro-Wilk tests. Variables con-
forming to a normal distribution were compared using 
the t-test or ANOVA, while those not fitting the normal 
distribution were compared using the Mann-Whitney U 
Test or Kruskall Wallis Analysis of Variance. For the anal-
ysis of categorical data, we employed the Pearson chi-
square test or Fisher’s Exact Test. A significance level of 
p < 0.05 was considered for all statistical analyses.

Results
A total of 23 patients were included in the study, with 
9 (39.1%) being male. The mean age at the time of diag-
nosis was 79.3 ± 65.4 months [In group-1(A) 77 (7–192) 
; in group-2 (B) 31 (2–152); p=,087]. A had a majority 
of female patients, while B had a dominance of male 
patients. The median length of hospitalization was 32 
(14–150) days in A and 26,50 (15–45) days in B. The 
time interval between symptom onset and hospital 
admission was 10 [2–14, 15] days in A and 3,50 [1–6, 7] 
days in B, and it was statistically significant (p =,006).

No statistically significant differences were observed 
in terms of perinatal characteristics, such as prematu-
rity, esophageal atresia, congenital heart disease, anal 
atresia, meningomyelocele, or growth retardation, 
between the two groups. The most common symptoms 
observed in the patients were fever (91.3%), focal neu-
rological deficits (60.9%), concomitant meningitis find-
ings (60.9%), headache (39.1%), seizures, and loss of 
consciousness (26.1%), as shown in Table 1.

The etiology of abscess formation was carefully 
examined. The most frequent causes were post-oper-
ative neurological procedures and otopharyngeal 

Table 1  The signs and symptoms of patients at administiration

Symptom n (%)

Fever %91,3

Focal neurological defect %60,9

Concomitant meningitis %60,9

Nausea, vomiting %52,2

Headache %39,1

Increased intracranial pressure %34,8

Seizure %26,1

Neck stiffness %26,1

Loss of consciousness %26,1

Speech disorder %21,7

Papilledema %13

Backache %13

Diplopia %8,7

Table 2  Etiological causes of abscesses

Etiological cause n (%)

Post-operative neurological procedures 7 (%30,4)

Otopharyngeal infections 6 (%26,1)

Paranasal sinusitis 4 (%17,4)

Community-acquired infections 3 (%13)

Head trauma 1 (%4,3)

Congenital heart disease 1 (%4,3)
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infections (30.4%), paranasal sinusitis (17.3%), com-
munity-acquired infections (13%), head trauma, and 
congenital heart disease (4.3%), respectively, shown in 
Table 2. Periodontal infection was not detected in any 
of the cases. On MRI, 68.7% of the 69.6% supratento-
rial abscesses were multiple and primarily localized 
in the frontal (43.4%) and parietal regions. Details of 
abscesses seen in the frontal region are provided in 
Figs. 1 and 2.

While the microbiological etiology of absesses were 
shown in Table  3 and the most detected agent was 
the Streptococcal strain. The treatments administered 
included ceftriaxone (82.6%), vancomycin (65.2%), mero-
penem (43.5%), metronidazole (34.8%), and linezolid 
(17.4%). The median duration of hospitalization for the 
patients was 32 (range: 14–150) days. Approximately 
34.8% of the patients required hospitalization and follow-
up in the intensive care unit, and neurosurgery interven-
tion was necessary in 60.9% of cases, with evacuation 
performed in 21.7% of cases. In the cultures, the causa-
tive agent was identified on average within 4 ± 1.3 days. 

Fig. 1  A frontal abscess with cytotoxic edema. Subdural empyema in the extraaxial area adjacent to the falx cerebri at the vertex level and in the 
left frontoparietal convexity, cytotoxic edema in the left frontal lobe, collection area consistent with an abscess extending from the left orbital 
superior wall to the subcutaneous tissue, paranasal sinusitis

Fig. 2  Left preseptal and postseptal extraconal abscess formations, subdural empyemas

Table 3  The microbiological etiology of absesses

The microbiological agent n (%)

Staphylococcus epidermis 1 (% 4,3)

Streptococcus constellatus 3 (%13)

Enterobacter aerogenes 1 (% 4,3)

Stenotrophomonas maltophilia 1 (% 4,3)

Bacillus thermoamylovorans 1 (% 4,3)

Enterococcus faecalis 1 (% 4,3)

Acinetobacter baumannii 1 (% 4,3)

Streptococcus intermedius 1 (% 4,3)

Prevotella oris 1 (% 4,3)

Parvimonas micra 2 (% 8,7)

Gemella morbillorum 1 (% 4,3)

Bacteroides fragilis 1 (% 4,3)

Escherichia coli 1 (% 4,3)

Tissierella praeacuta 1 (% 4,3)



Page 4 of 5Yildiz and Gayretli Aydin ﻿Italian Journal of Pediatrics           (2025) 51:30 

It was noted that abscess recurrence occurred in three 
cases (13%), and sequelae persisted in 13% of cases.

Discussion
This comprehensive investigation into pediatric brain 
abscesses yields valuable insights into the intricate 
dynamics of this complex condition, drawing from a 
diverse array of clinical, demographic, and etiologi-
cal parameters. The observed gender distribution, with 
a prevalence of female patients in group A and male 
patients in group B, introduces an intriguing dimension 
to our understanding of pediatric brain abscesses. This 
finding aligns with previous studies, highlighting gender-
specific patterns in the epidemiology and outcomes of 
neurological infections [1]. Further exploration is war-
ranted to discern the potential implications of these gen-
der disparities on disease progression and prognosis.

While the mean age at diagnosis did not reveal signifi-
cant differences between the two groups, the wide age 
range emphasizes the heterogeneity within the pediatric 
population affected by brain abscesses. This observation 
resonates with the findings in literature [10], suggesting 
the need for age-stratified analyses to uncover nuanced 
clinical features and outcomes associated with different 
developmental stages.

A striking disparity emerges in the time interval 
between symptom onset and hospital admission, with 
group B demonstrating a significantly shorter duration. 
This highlights the critical importance of prompt medi-
cal attention, echoing recommendations from studies, 
emphasizing the direct impact on patient outcomes 
through early diagnosis and intervention [10].

The absence of statistically significant differences in 
perinatal characteristics between the two groups chal-
lenges established associations with neurological com-
plications. This finding is in line with the comprehensive 
reviews underscoring the multifactorial nature of pediat-
ric brain abscess etiology and the need for a broad per-
spective beyond perinatal considerations [1, 15].

Our exploration into the etiology of brain abscess 
formation elucidates post-operative neurological pro-
cedures and otopharyngeal infections as predominant 
causes, consistent with findings in the literature [1,  10]. 
Notably, the lack of association with periodontal infec-
tion challenges conventional beliefs, adding to the evolv-
ing understanding of the diverse sources contributing to 
brain abscess development.

Patients suspected of having a brain abscess should 
undergo diagnostic imaging. MRI is the preferred imag-
ing study for brain abscesses as it is more sensitive than 
computed tomography (CT) scans [9]. Before initiat-
ing antibiotics in patients suspected of having a brain 
abscess, two sets of blood cultures should be obtained 

[11]. After the detection of a brain abscess and sub-
sequent examinations, the treatment involves abscess 
drainage, antimicrobial therapy, pathogen-specific treat-
ment, and, in the presence of indications [12].

Microbiological analysis underscores the prominence 
of Streptococcal strains, in agreement with established 
literature [1, 7, 13]. Successful treatment requires a com-
bination of surgical drainage and antimicrobial therapy. 
The combined use of these modalities has improved the 
prognosis of patients with brain abscess The therapeutic 
regimen, comprising ceftriaxone, vancomycin, and mero-
penem, reflects the complex and multifaceted nature of 
pediatric brain abscess management [14, 10, 15]. Recur-
rence rates and the persistence of sequelae underscore 
the ongoing challenges in achieving complete resolu-
tion, warranting continued research to refine treatment 
strategies.

In conclusion, this study significantly advances our 
understanding of pediatric brain abscesses, emphasiz-
ing the necessity for a comprehensive, multidisciplinary 
approach. The findings underscore the pivotal role of 
early intervention, highlight diverse etiological factors, 
and advocate for continuous monitoring. Future inves-
tigations should build upon these foundations, incor-
porating a broader range of demographic, clinical, and 
microbiological parameters, to further unravel the intri-
cate complexities of this challenging medical condition.

Conclusion
Pediatric brain abscesses present as a rare yet significant 
infectious disease, with diverse demographic and clinical 
characteristics. This study highlights gender-specific pat-
terns, age-related variations, and crucial time intervals 
between symptom onset and hospital admission. While 
various factors contribute to abscess formation, including 
post-operative procedures and infections, Streptococcal 
strains are prominent. Treatment involves a combina-
tion of surgical drainage and antimicrobial therapy, but 
recurrent cases and sequelae persist, indicating ongoing 
challenges. Early intervention, comprehensive imaging, 
and multidisciplinary approaches are crucial for optimal 
outcomes. Further research is needed to refine treat-
ment protocols and understand the complexities of this 
condition.

Acknowledgements
Not applicable.

Authors’ contributions
NY and ZGGA designed the research. NY contributed to selecting the studies. 
NY wrote the manuscript. NY and ZGGA analyzed the data. NY and ZGGA 
polished the manuscript. All authors read and approved the final manuscript.



Page 5 of 5Yildiz and Gayretli Aydin ﻿Italian Journal of Pediatrics           (2025) 51:30 	

Funding
The authors declare that they have no known competing financial interests 
or personal relationships that could have appeared to influence the work 
reported in this paper.

Data availability
The datasets generated and/or analysed during the current study are not 
publicly available due [REASON WHY DATA ARE NOT PUBLIC] but are available 
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the Karadeniz Technical University Faculty of Med-
icine Ethical Committee with reference number number: 24237859-830 and 
we confirm that all methods were performed in accordance with the ethical 
standards as laid down in the Declaration of Helsinki and its later amendments 
or comparable ethical standards.
There is no use of any animal or human data or tissue. Participant consent was 
not required because the study was conducted using retrospective file data.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 19 April 2024   Accepted: 2 February 2025

References
	1.	 Brouwer MC, Coutinho JM, van de Beek D. Clinical characteristics and out-

come of brain abscess: systematic review and meta-analysis. Neurology. 
2014;82:806.

	2.	 Hassel B, De Souza GA, Stensland ME, et al. The proteome of pus from 
human brain abscesses: host-derived neurotoxic proteins and the cell-
type diversity of CNS pus. J Neurosurg. 2018;129:829.

	3.	 Lew JF, Wiedermann BL, Sneed J, et al. Aerotolerant Clostridium tertium 
brain abscess following a lawn dart injury. J Clin Microbiol. 1990;28:2127.

	4.	 Yamamoto M, Fukushima T, Ohshiro S, et al. Brain abscess caused by 
Streptococcus intermedius: two case reports. Surg Neurol. 1999;51:219.

	5.	 Grigoriadis E, Gold WL. Pyogenic brain abscess caused by Streptococcus 
pneumoniae: case report and review. Clin Infect Dis. 1997;25:1108.

	6.	 Bañuelos AF, Williams PL, Johnson RH, et al. Central nervous system 
abscesses due to Coccidioides species. Clin Infect Dis. 1996;22: 240.

	7.	 Brook I. Microbiology of brain abscesses in children. J Pediatr Neurol. 
2017;15(2):106–10.

	8.	 Roy H, Bescos R, McColl E, Rehman U, Cray E, Belfield LA, Nweze KD, Tsang 
K, Singleton W, Whitfield P, Brookes Z. Oral microbes and the forma-
tion of cerebral abscesses: a single-centre retrospective study. J Dent. 
2022;128:104366.

	9.	 Chow F. Brain and spinal epidural abscess. Continuum (Minneap Minn). 
2018;24:1327.

	10.	 Nathoo N, Nadvi SS, van Dellen JR, Gouws E. Intracranial brain abscesses: 
a comprehensive review. Neurosurg Rev. 2006;29(4):270–81.

	11.	 Zhang J, Wang J, Gan J, Luo R, Chen X. The first case of Streptococcus 
intermedius brain abscess with hemophagocytic histiocytosis. BMC Infect 
Dis. 2022;22(1):627.

	12.	 Martin-Canal G, Saavedra A, Asensi JM, et al. Meropenem monotherapy 
is as effective as and safer than imipenem to treat brain abscesses. Int J 
Antimicrob Agents. 2010;35:301.

	13.	 Darlow CA, McGlashan N, Kerr R, Oakley S, Pretorius P, Jones N, et al. 
Microbial aetiology of brain abscess in a UK cohort: prominent role of 
streptococcus intermedius. J Infect. 2020;80(6):623–9.

	14.	 Arlotti M, Grossi P, Pea F, et al. Consensus document on controversial 
issues for the treatment of infections of the central nervous system: 
bacterial brain abscesses. Int J Infect Dis. 2010;14(Suppl 4):S79.

	15.	 Carpenter J, Stapleton S, Holliman R. Retrospective analysis of 49 cases of 
brain abscess and review of the literature. Eur J Clin Microbiol Infect Dis. 
2007;26(1):1–11.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Single-center experience and evaluation of rare ıntracranial abscesses in childhood
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Materials and methods
	Study design
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


