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Abstract
Brain abscesses are a rare life-threatening condition in children. Even though the mortality rate has become relatively low in recent years, incomplete recovery 
remains a major concern. Clinical sequelae are associated with delayed diagnosis and treatment, often due to variable or subtle symptoms. We present a 
child with a large brain abscess whose diagnosis was complicated by atypical neurological symptoms. The diagnostic process, treatment and outcome are 
discussed. Brain abscesses may present with variable neurological signs in children. It remains clear that a high index of suspicion is crucial for making a 
timely diagnosis.

Introduction
Brain abscesses are a rare but potentially life-threatening condition in 
children. The incidence has decreased over the last decennia due to 
global improvements in health care and widespread use of antibiotics. 
The international incidence rate is 0.3–1.8 per 100,000 persons, 
and children account for 25% of cases (1, 2). The incidence is higher 
in developing countries (2, 3). Underlying predisposing conditions 
include congenital heart disease and immunosuppression (1, 2, 4, 5).                                                                                                        
Notwithstanding a decrease in mortality over the years, recent data still 
show mortality rates of 4-12% in children (2, 3, 5).  In addition, only 50-
70% of children make a full recovery. Factors associated with incomplete 
recovery and a higher mortality rate are delayed diagnosis, severe 
neurologic impairment at presentation or rapid neurological deterioration, 
and development of complications (1, 2, 5, 6). The predominant 
neurological sequel is epilepsy. Other possible sequelae include motor/
visual/hearing deficits, hydrocephalus and language impairment (7, 8).

Brain abscesses are most commonly the result of pathogens spreading 
to the brain through contiguous sites (middle ear, mastoid or sinus 
infections) or through a skull discontinuity (head trauma or neurosurgery). 
Hematologic spread is less frequent and is typically associated with 
underlying congenital heart disease, pulmonary infection, or pulmonary 
arteriovenous fistula. Rarely, usually in neonates, brain abscesses are a 
complication of meningitis. No predisposing factor can be identified In 
10-30% of brain abscesses.

The causative pathogens are similar to adult cases, with Streptococcus 
species (including Streptococcus pneumoniae) being the most frequent  
(36-70%), commonly associated with sinusitis, otitis media and endocarditis 
(Streptococcus viridans). Staphylococcus species are also common and 
are related to penetrating head trauma. Less frequent are gram-negative 
anaerobic bacilli, Enterobacteriaceae and fungi (2, 4, 5, 9-12). 

In immunocompromised hosts, fungal abscesses (mainly Aspergillus and 
Candida), Toxoplasma, Nocardia species, Listeria and Mycobacterium 
tuberculosis can be identified. Identification of S. viridans, microaerophilic 
Streptococci and Haemophilus species is related to congenital heart 
defect (2, 4, 9, 10). 

In children, the classic symptomatic triad (headaches, fever, and 
neurologic deficits) occurs in only 15-20% of cases, with headaches 
(60-70%) being the most common symptom, followed by fever (50-80%).  

Headaches, vomiting and altered level of consciousness can be 
associated with increased intracranial pressure. Depending on the 
location of the abscess, different focal neurologic signs have been 
described, including seizures, unilateral paresis or motor function 
deficits, cranial nerve palsies, dysphasia, dyspraxia, ataxia, visual 
field defects, eye movement abnormalities, spatial neglect, irritability, 
personality changes and frontal release signs. 

The symptoms and the timing of onset are variable and depend on 
the abscess size and location (2, 4-6, 8, 9, 11). In absence of the 
diagnostic triad, symptoms and signs can be misunderstood, resulting 
in delayed diagnosis (1, 7). 

The golden standard for diagnosis is an MRI with and without contrast. If 
MRI is not available, contrast-enhanced CT is recommended (4, 13, 14).  
Treatment consists of antibiotic therapy, often combined with surgery. Of 
course, the underlying causes should be addressed. According to recent 
guidelines by Bodilsen et al. prompt neurosurgery is recommended 
whenever feasible. Others suggest antibiotic therapy alone in the case 
of multiple or small abscesses (<2.5 cm), when the etiology is known, 
and when patients are in good clinical condition and/or in situations 
where surgery is risky (12, 14, 15).

The surgical approach is a patient-specific decision. Aspiration seems 
suitable for deep-seated, small or multiple abscesses, or when general 
anesthesia is contraindicated. Drainage by craniotomy, craniectomy or 
excision is common for superficial or posterior fossa abscesses and 
post-traumatic or postoperative cases (15). Large abscesses (>2.5 cm),  
behaving as space-occupying processes sometimes require craniotomy 
and excision (12). 

Case report
A fully vaccinated 7-year-old girl, with a history of teeth grinding and 
chronic otalgia for 2 years, presented to our clinic with acute progressive 
left-sided otalgia, abdominal pain and retrosternal pain without fever. 
Clinical examination revealed left-sided myringitis bullosa for which 
analgesic treatment was prescribed. Two weeks later, she reconsulted 
with persistent symptoms accompanied by malaise, vomiting and left-
sided headaches. Otitis media with effusion of the left ear was noted 
in association with myalgia and neck stiffness, although she was still 
afebrile. She was admitted for further investigations. A blood sample 
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However, immunological screening was performed, encompassing 
analyses of white blood cell subsets, immunoglobulin levels (including 
subclasses), complement cascade pathways, pneumococcal vaccine 
antibody response, and splenic function (evaluated by the absence of 
Howell-Jolly bodies). This work-up revealed a mannose-binding lectin 
deficiency, a minor immunodeficiency that occurs in a small part of the 
normal population. Abdominal and cardiac ultrasounds were normal. 

Discussion
Brain abscess is a rare but life-threatening condition in children, 
associated with significant mortality and morbidity. Early detection 
is crucial because delay in treatment is associated with incomplete 
recovery and mortality. However, diagnosis can be challenging, 
especially in absence of the diagnostic triad (headaches, fever, and 
neurologic deficits). A wide range of neurological symptoms have been 
described in combination with headaches and vomiting (1, 2, 4, 5, 7, 9).

Our case describes a large temporal lobe abscess in a child, suspected 
to be of otogenic origin based on the patients’ history. Neurological 
symptoms consisted of impaired awareness with delayed response time 
and personality changes. However, these signs presented intermittently. 
In addition, personality changes are atypical for the abscess location, 
as behavioral disturbances and personality changes are associated with 
frontal lobe abscesses. In contrast, temporal lobe abscesses usually 
cause dysphasia or visual field defects (4, 9).

Furthermore, our patient never experienced fever during the disease 
course, which probably contributed to the delayed diagnosis. In the 
literature, fever appears to be absent in 20-50% of cases (5, 6, 8, 9).

Empiric antibiotics were started after surgical aspiration. The treatment 
duration was 5 months and consisted of IV antibiotics for 3 weeks, 
followed by oral antibiotics for 17 weeks. 

Currently, research determining the treatment duration for pediatric 
brain abscess is lacking. Recent retrospective studies report prolonged 
antibiotic courses. For instance, a 2019 case series reported a median 
treatment duration of 92 days (8). However, the current literature 
recommends antibiotic treatment for 4-6 weeks in surgically treated 
abscesses and a 6-8 week course for conservative treatment.(3, 13, 
15). Notably, Bodilsen et al. recommend treating aspirated abscesses 
similar to nonsurgically managed abscesses, recommending 6-8 
weeks of treatment in both situations (14). Imaging studies should be 
performed at regular intervals to monitor treatment response (13, 14).

In conservatively treated patients, surgery should be reconsidered in the 
case of clinical detoration or when there is no clinical and radiological 
improvement within two weeks. In the case of aspiration, failure to 
see abscess size regression after four weeks is unusual (2, 15). There 
is no consensus on the required abscess size for discontinuation of  
antibiotics (15). In addition, residual contrast enhancement on brain 
imaging may persist for up to 6 months, making it inappropriate to 
prolong antibiotic treatment based on radiological findings alone (14). 

Furthermore, there is currently insufficient evidence regarding the 
role of oral antibiotics in the treatment (14, 15). Arlotti et al. propose 
considering converting to oral treatment when causative pathogens 
and sensitivity profiles are known, and when the antibiotic agent 
demonstrates effective central nervous system penetration (15). More 
research is needed on this subject. 

Our case illustrates an atypical presentation of pediatric brain abscess, 
possibly suggesting less demarcated symptoms related to abscess 
location. In addition, to our knowledge, an intermittent pattern of 
neurological symptoms has not yet been described.

Neurological signs such as focal neurological deficit, new-onset seizures 
or altered mental status along with fever, headaches or other signs of 
increased intracranial pressure, should prompt central imaging studies. 
A lumbar puncture is also indicated to rule out intracranial infection. 
However, if signs of increased intracranial pressure are present, brain 
imaging should always be performed first due to the potential risk of 
brain herniation.

revealed elevated inflammatory markers: white blood cell (WBC) count 
29.6x10E9/L [reference value: 4.5-13.5x10E9/L], C-reactive protein 
(CRP) 82.3 mg/L [reference value: <10 mg/L]. A lumbar puncture was 
unsuccessful due to the patient’s lack of cooperation, but blood and 
urine cultures were collected before empirically starting intravenous 
(IV) ceftriaxone. The blood and urine cultures came back negative, and 
there was a rapid clinical and biochemical improvement with complete 
resolution of symptoms after 4 days. The patient remained afebrile 
during hospitalization and she was discharged with a presumptive 
diagnosis of viral meningitis after 4 days of IV antibiotic treatment.

After discharge, symptoms returned promptly and intermittently. 
Complaint free episodes were alternated with pain and vomiting. 
She remained afebrile. Over-the-counter analgesics and antiemetics 
provided no relief.

After 3 weeks the patient was readmitted because of weight loss (of 
1 kg) and inconsistent signs of meningeal irritation (neck myalgia and 
tenderness on passive neck flexion). Neurological examination on 
admission showed equal pupils and reactive to light, normal deep tendon 
reflexes and normal cranial nerve examination, balance and coordination. 
Except for a slightly elevated CRP (19,6 mg/L), the blood examination 
was unremarkable. Intravenous fluids, analgesics and antiemetics 
provided little relief. Papillary edema was urgently ruled out and an 
otorhinolaryngological examination revealed no middle ear pathology. 

At this time, personality changes were noted as well as impaired 
awareness and increased reaction time. Episodes of irritability and 
delayed responses emerged, often associated with headache and/
or vomiting. However, these symptoms occurred intermittently with 
asymptomatic periods with normal behavior.

An electroencephalogram (EEG) showed focal slowing over the left 
hemisphere. Subsequently, an MRI revealed a brain abscess in the 
left temporal lobe (5,0 cm x 5,4 cm x 5,8 cm) with midline shift, for 
which the patient underwent urgent neurosurgical abscess drainage. IV 
ceftriaxone and metronidazole were then empirically started. Cultures 
were positive for Streptococcus pneumoniae type 21, after which 
ceftriaxone monotherapy was continued according to the sensitivity 
profile. Within one week, central imaging showed decrease in abscess 
size, and the neurological examination and EEG normalized. After 3 
weeks, the patient was discharged with oral amoxicillin. 

Brain MRI after 6 weeks (2,4 x 2,1 x 2,5 cm) and 14 weeks (1,1 cm 
anteroposterior diameter) showed further volume reduction. Based 
on imaging and clinical improvement, the antibiotic treatment was 
discontinued after a total treatment duration of 5 months. One month 
later, MRI showed cystic and fibrotic tissue transformation.

Considering the unremarkable medical history and the involvement of a 
Streptococcus pneumoniae serotype not currently included in available 
vaccines, suspicion of an underlying immunodeficiency was limited. 

Figure 1. Brain MRI performed at readmission of the patient. Axial T2-weighted 
image shows a large mass with a T2-hypointense capsule and T2-hyperintense 
(cystic) content in the left temporal lobe, with surrounding edema (a). The mass 
has a thin enhancing capsule on contrast-enhanced T1-weighted images, the 
central content is not enhancing (b). The cystic content has a high signal on 
diffusion-weighted images (c) with corresponding low signal on the ADC-map 
(image not shown), compatible with thick viscous fluid. These imaging findings 
are pathognomonic for cerebral abscess. Due to mass-effect there was subfalcine 
herniation to the right (images not shown) and a left-sided uncal hernation.
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In conclusion, a high level of suspicion is crucial for early detection 
of pediatric brain abscess, particularly in the case of history of acute 
otorhinolaryngological infections or a skull discontinuity.

Acknowledgments
We thank dr. An-Sofie Schoonjans, dr. Koen Vanden Driessche and dr. 
Sven Dekeyzer for critical reading and for approving the final draft of 
the manuscript.

Disclosure of potential conflicts of interest
The authors have no conflict of interest to declare.

REFERENCES

1.	� Xiang Q JC, Wen J, Deng B. Unusual presentation of brain abscess in a 23-month-old 
infant. Child's Nervous System. 2021 Jan;37(1):305-9.

2.	� Mameli C GT, Madia C, Doneda C, Penagini F, Zuccotti G. Brain abscess in pediatric 
age: a review. Child’s Nervous System. 2019 Jul;35(7):1117-28.

3.	� Bonfield CM SJ, Dobson S. Pediatric intracranial abscesses. J Infect. 2015;71.

4.	� Sheehan JP, Jane, J. A., Jr., Ray, D. K., & Goodkin, H. P. (Brain abscess in children. 
Neurosurgical Focus FOC. 2008;24(6).

5.	� Sahbudak Bal Z EC, Bolat E, Avcu G, Kultursay N, Ozkinay F, Kurugol Z, Vardar F. Brain 
Abscess in Children: A Rare but Serious Infection. Clinical Pediatrics. 2018;57:574-9.

6.	� Rivera K TR, Furiato A, Martinez S. The Diagnostic Challenge of the Pediatric Brain 
Abscess. Cureus. 2021;13(6).

7.	� Duarte MJ KE, Barshak MB, Reinshagen K, Knoll RM, Abdullah KG, Welling DB, 
Jung DH. Otogenic brain abscesses: A systematic review. Laryngoscope Investig 
Otolaryngol. 2018 Apr 25;25(3):198-208.

8.	� van der Velden FJS BA, Pareja-Cebrian L, Ross N, Ball SL, Emonts M. . Paediatric 
focal intracranial suppurative infection: a UK single-centre retrospective cohort study. 
BMC Pediatr. 2019;19(1):130.

9.	� Saez-Llorens X. Brain abscess in children. Semin Pediatr Infect Dis. 2003;14(2):108-
14.

10.	� Brouwer MC TA, McKhann GM 2nd, van de Beek D. Brain abscess. N Engl J Med. 
2014;371(5):447-56.

11.	� Prasad R BJ, Singh K, Mishra OP, Singh A. Clinical Profile and Outcome of Brain 
Abscess in Children from a Tertiary Care Hospital in Eastern Uttar Pradesh. Ann Indian 
Acad Neurol. 2020 May-Jun;23(3):303-307.

12.	� Lajolo C FG, Limongelli L, Tempesta A, Zuppa A, Cordaro M, Vanella I, Giuliani M. Brain 
abscess of odontogenic origin in children: a systematic review of the literature with 
emphasis on therapeutic aspects and a new case presentation. Acta Otorhinolaryngol 
Ital. 2019;39(2):67-74.

13.	� Felsenstein S WB, Shingadia D, Coxon L, Riordan A, Demetriades AK, Chandler 
CL, Bassi S, Koutoumanou E, Stapleton S, Sharland M, Bryant PA. Clinical and 
microbiologic features guiding treatment recommendations for brain abscesses in 
children. Pediatr Infect Dis J. 2013 Feb;32(2):129-35.

14.	� Bodilsen J DAQ, Humphreys H, Iro MA, Klein M, Last K, Montesinos IL, Pagliano P, 
Sipahi OR, San-Juan R, Tattevin P, Thurnher M, de J Treviño-Rangel R, Brouwer MC. 
SCMID Study Group for Infections of the Brain (ESGIB). European society of Clinical 
Microbiology and Infectious Diseases guidelines on diagnosis and treatment of brain 
abscess in children and adults. E Clin Microbiol Infect. 2024;30(1):66-89.

15.	� Arlotti M GP, Pea F, Tomei G, Vullo V, De Rosa FG, Di Perri G, Nicastri E, Lauria FN, 
Carosi G, Moroni M, Ippolito G; GISIG (Gruppo Italiano di Studio sulle Infezioni Gravi) 
Working Group on Brain Abscesses. Consensus document on controversial issues for 
the treatment of infections of the central nervous system: bacterial brain abscesses. 
Int J Infect Dis. 2010;14.


