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Abstract

Introduction: This article presents a rare case of idiopathic delayed brain edema (IDE) following successful stereotactic

aspiration of a deeply seated brain abscess in a five-year-old child.

Case Presentation: The patient underwent frameless stereotactic aspiration of a brain abscess. Despite successful abscess

resolution and initial improvement, the child developed severe cerebral edema one month later, necessitating left

decompressive craniectomy, additional interventions, and prolonged hospitalization.

Conclusions: This paper outlines the clinical trajectory, diagnostic challenges, and management strategies employed,

highlighting the unique presentation of delayed IDE in the pediatric population. The findings contribute to understanding IDE

and its management after abscess resolution, particularly in young patients.
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1. Introduction

Despite advances in diagnostic imaging and

neurosurgery, brain abscesses continue to pose a

significant threat to the central nervous system,

although their mortality rate has markedly decreased

compared to the past. Children, particularly those aged

between 4 and 7 years, represent approximately one-

fourth of all brain abscess cases (1, 2). Brain abscesses
may develop from adjacent sources, including post-

neurosurgical interventions, open traumatic brain

injuries, sinusitis, mastoiditis, otitis media, or dental

infections. They can also spread hematogenously,

especially in individuals with pulmonary conditions or
cyanotic congenital heart disease (CHD). In

approximately 8% of cases, the origin of the abscess

remains undetermined (3).

The mortality rates from brain abscesses have
significantly decreased, from 30 - 60% in the late 20th

century to 4 - 24% according to recent studies (1, 4, 5).

This improvement is attributed to advancements in
pediatric hygiene, updated vaccination practices,

modern diagnostic imaging techniques, innovative
neurosurgical methods, and the development of

antibiotics effective against both aerobic and anaerobic

bacteria (1, 4, 5).

The symptoms of brain abscesses in their initial

stages can vary widely, presenting subtly or

pronouncedly, with severity ranging from mild to

critical. Factors influencing these symptoms include the

patient's immune status, age, the progression, size, and

location of the abscess, as well as the presence of
concurrent meningitis (1, 5, 6). Contrary to the classic

triad of fever, headache, and focal neurological deficits—

observed in only 9 - 28% of younger patients (1, 5)—a
change in consciousness level is more commonly noted

(1, 5, 7).

Common risk factors for brain abscesses include

neurosurgical procedures, dental issues, localized
infections in the head or neck, and congenital heart

defects (3, 8). Immunocompromised individuals are

especially vulnerable to brain abscesses (1, 5, 7). While

streptococci and staphylococci are commonly

associated with these abscesses, 10 - 56% of cultured

samples in studies report no bacterial growth (1, 5, 7, 9).

The primary treatment approach typically involves a

combination of antimicrobial therapy, tailored to the

identified organism or utilizing broad-spectrum
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antibiotics, alongside surgical intervention. However,

exclusive reliance on antimicrobial treatment is

preferred in cases of small lesions (under 2.5 cm),
multiple abscesses, or abscesses located deep within the

brain (1, 5, 6).

2. Case Presentation

A previously healthy five-year-old boy from a Syrian
refugee camp in northern Jordan was transferred to our

neurosurgical center from a primary healthcare clinic.
Initially, he presented with fever and was diagnosed

with bacterial tonsillitis at the camp clinic, where he

received a five-day course of intravenous antibiotics.

However, his condition worsened, with persistent fever,

headaches, and recurrent vomiting.

Upon admission to our center, his symptoms

included fever, worsening headaches, and vomiting.

Hematological investigations revealed a white blood cell

count of 19.47 × 103/mm3 with 92% neutrophils,
hemoglobin of 12.80 g/dL, platelet count of 485.0 ×

103/mm3, elevated ESR (85 mm/hr), and elevated CRP

(20.62 mg/L). Other parameters, including renal and

liver function tests, were within normal limits. A brain

CT scan was performed, showing a deep-seated

hypodense lesion in the left thalamus. Subsequent brain

MRI characterized the lesion as ring-enhancing and

diffusion-restricted, indicative of a brain abscess, with

no significant edema or mass effect, and displaying

intraventricular extension.

A detailed medical history revealed a possible foreign

body aspiration event months earlier. A high-resolution
chest CT scan identified a 0.8 × 0.6 × 0.4 cm foreign body

in the right main bronchus, later confirmed to be a
piece of nut, which was successfully removed via

bronchoscopy (Figure 1).

The patient underwent frameless stereotactic

aspiration of the abscess, yielding 12 cc of pus, which

proceeded uneventfully and was followed by an

excellent recovery. Microbiological evaluations,

including aerobic and anaerobic blood cultures, Gram

stain, acid-fast stain, fungal stains, urine culture,

sputum culture, and pus cultures, were all negative.

Stereotactic aspiration, coupled with a month-long

regimen of broad-spectrum IV antibiotics, led to

significant improvement in his clinical condition.

Upon admission, initial antibiotic therapy was

started immediately with broad-spectrum intravenous

antibiotics: Vancomycin 300 mg every 6 hours,

ceftriaxone 750 mg every 12 hours, and metronidazole

250 mg every 8 hours. Given the negative pus culture

results and the slow response in terms of persistent

fever, ceftriaxone was switched to meropenem 600 mg

every 8 hours. IV antibiotics were continued for 6 weeks,

resulting in a favorable response, with fever resolution,
improved headache symptoms, and excellent

radiological findings.

A follow-up brain CT scan and MRI performed one

month post-surgery confirmed complete resolution of

the abscess (Figure 2). However, on the 36th day of

hospitalization, the patient developed sudden onset of

right-sided weakness, aphasia, worsening headaches,

and recurrent vomiting. An emergency brain CT scan

and MRI revealed severe edema in the left temporal lobe,

with a 1.5 cm midline shift and signs of uncal herniation

(Figure 3).

Immediate medical management was initiated with

administration of dexamethasone, mannitol, and Lasix
to control brain edema. However, the patient’s clinical

condition deteriorated rapidly, with a decline in

consciousness that necessitated intubation, mechanical

ventilation, and subsequent left decompressive

craniectomy.

Further extensive investigations, including enhanced
brain MRI, magnetic resonance angiography (MRA), and

magnetic resonance venography (MRV), ruled out

abscess recurrence, arterial or venous abnormalities,

and cerebritis. Multiple cerebrospinal fluid (CSF)

samples were analyzed and cultured, all yielding
negative results. A brain biopsy was taken from the

edematous area during the decompressive craniectomy.

Histopathological examination ruled out cerebritis,

autoimmune encephalitis, and other pathologies, and it

was negative for infectious microorganisms on PAS
special staining (Figure 4).

Despite all medical and surgical interventions,

cerebral edema persisted, with progressive brain

herniation through the craniectomy defect over the

following 2 months. This situation necessitated the

insertion of a cystoperitoneal shunt in the area of cystic

encephalomalacia in the left temporal region, followed

by cranioplasty. These procedures significantly

improved brain herniation and led to a marked recovery

in the patient’s right-sided weakness and aphasia

(Figure 5), resulting in an excellent long-term functional

outcome in terms of motor function, speech, and

cognitive abilities.

3. Discussion

This case presents a unique instance of idiopathic

delayed brain edema (IDE) following the resolution of a

brain abscess in an otherwise healthy five-year-old

patient. Idiopathic delayed brain edema, an enigmatic

and rarely reported condition, is typically asymptomatic
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Figure 1. Initial brain CT and MRI of the thalamic lesion, and chest CT-scan. A, initial axial non-enhanced brain CT scan; B, axial T1-weighted MRI with contrast showing a deep-
seated, ring enhancing lesion within the left thalamus; C, axial and coronal chest CT scan, showing the foreign body in the right main bronchus.

Figure 2. Postoperative brain MRI and CT scan: Abscess Resolution. A-C, postoperative MRI scan 1 month after the initial surgery shows complete resolution of the brain abscess
[A, T2; B, T1; C, DWI]; D, axial contrast-enhanced CT scan 1-month postsurgery showing complete resolution of the abscess.

Figure 3. Brain CT and MRI at day 36: Temporal lobe edema A, urgent brain CT on the 36th day of hospitalization, depicting massive temporal lobe edema with a midline shift
and uncal herniation. B, T2-weighted MRI; C, axial T1-weighted MRI with contrast on the 36th day of hospitalization, depicting massive temporal lobe edema with a midline shift
and uncal herniation, with no evidence of abscess recurrence.

in most cases, as documented in existing literature (10,

11). The distinctiveness of this case lies in the absence of

arterial and venous anomalies and the delayed onset of

brain edema after the resolution of the abscess,
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Figure 4. Brain biopsy histopathology histology of H&E stained brain biopsy, showing cortical brain tissue and white matter with no significant pathological changes.

Figure 5. CT and MRI post decompressive craniectomy; A, axial CT scan immediate post decompressive craniectomy; B, axial CT scan 1 month post decompressive craniectomy; C,
axial T2-weighted MRI scan 2 months post decompressive craniectomy. Showing progression of the brain edema and herniation of brain tissue through the craniectomy defect;
D, axial CT scan post cranioplasty and cystoperitoneal shunt insertion.

challenging our understanding of the

pathophysiological mechanisms involved.

Brain edema is generally categorized into vasogenic

and cytotoxic types (12). In this case, imaging results and

the patient’s reversible clinical course suggest vasogenic

edema as the likely cause. Vasogenic edema often arises

from vascular damage, commonly following

neurosurgical procedures, leading to a compromised

blood-brain barrier (13). However, the delayed onset of

edema in this case is atypical.

Differentiating IDE from other intracranial

complications, such as intracerebral hemorrhage,

arterial or venous infarction, and infections, is essential

for appropriate management and prognosis (14-16). This

case lacked typical symptoms of conditions such as

hemorrhage or infarction (16) and had no systemic

symptoms or positive microbiological cultures typically

associated with infections (17, 18), which further

complicated the diagnostic process.
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The craniectomy performed to manage intracranial

pressure introduced additional complexities,

potentially exacerbating the external protrusion of the

edematous brain (17-19). This underscores the challenges

in managing IDE, particularly given the rapid

progression observed in the subacute phase, which

contrasts with the typical self-limiting nature of acute

edema (20). We speculate that postoperative adhesions

from an inflammatory response, coupled with a breach

in the pia-arachnoid membrane post-decompressive

hemicraniectomy, may have contributed to the

sustained edema. However, the primary cause of IDE in

this case remains unclear.

We propose two hypotheses for the delayed onset of

IDE: An inflammatory response to microbial remnants

from the resolved abscess, and a delayed cytokine-

mediated autoimmune response targeting the brain
parenchyma post-infection. Despite extensive

investigations, these hypotheses remain speculative

without substantial evidence.

The rarity and unexpected presentation of IDE in this

case pose notable limitations. The lack of comparable

cases in the literature restricts our ability to draw

definitive conclusions. The diagnostic challenge is

further compounded by the absence of positive

microbiological cultures and clear pathological findings

from tissue biopsies. While our hypotheses are shaped

by the clinical progression and imaging results, they

require further validation through ongoing research

and additional case studies.

3.1. Conclusions

In conclusion, this case highlights the complexities

involved in diagnosing and managing rare neurological

conditions. It emphasizes the necessity of a

multidisciplinary approach and continuous evaluation

of treatment outcomes. This case provides valuable

insights into the multifaceted nature of brain edema

and its management, thereby enriching our

understanding of neurological pathologies in pediatric

patients.

This case underscores the complexities and

unpredictability in managing pediatric brain abscesses,

particularly when complicated by delayed cerebral

edema. Our findings suggest that IDE can present in

atypical ways, challenging established medical

expectations and treatment protocols. The outcomes

from this study emphasize the importance of vigilant

postoperative monitoring and the potential for unusual

presentations in pediatric neurological conditions. The

implications of this case for pediatric neurology

practice underscore the need for future research,

including a registry of similar cases, to better

understand the etiology and optimal management of

IDE following brain abscesses in pediatric patients.

Although our study had limitations, such as the

inability to definitively determine the etiology of IDE,

the limited generalizability of its findings, and the

speculative nature of its conclusions due to the
idiopathic nature of the condition, it provides a

foundation for future research into similar cases. We

hope our study will aid in the development of more

effective management strategies for similar cases in the

future, thereby enhancing patient care and outcomes in
pediatric neurology.

Footnotes

Authors' Contribution: Both A.J. and S.B. agree to take

full responsibility for all aspects of the work, ensuring

that any questions regarding the accuracy or integrity

of any part of the work are thoroughly investigated and

resolved. Both authors confirm that their contributions

to this case report are equal and significant.

Conflict of Interests Statement: The authors declare

that there are no conflicts of interest. No form of

support, financial or otherwise, nor any personal,

political, or professional relationships, exist that could

have influenced the work reported in this paper.

Data Availability: As this is a case report, individual

privacy and confidentiality concerns limit the extent of

data sharing. Additional details can be provided upon

reasonable request, subject to maintaining the

anonymity and confidentiality of the patient.

Funding/Support: This study did not receive any

specific grant from funding agencies in the public,

commercial, or not-for-profit sectors.

Informed Consent: Written informed consent was

obtained from the patient's parents/legal guardians for
the publication of this case report and any

accompanying images. The consent form covers the
details of the medical case and the use of images for

educational and scientific purposes, ensuring

adherence to privacy and confidentiality guidelines.

References

1. Ozsurekci Y, Kara A, Cengiz AB, Celik M, Ozkaya-Parlakay A, Karadag-

Oncel E, et al. Brain abscess in childhood: a 28-year experience. Turk J

Pediatr. 2012;54(2):144-9. [PubMed ID: 22734300].

2. Yogev R, Bar-Meir M. Management of brain abscesses in children.

Pediatr Infect Dis J. 2004;23(2):157-9. [PubMed ID: 14872183].

https://brieflands.com/articles/archcid-148927
http://www.ncbi.nlm.nih.gov/pubmed/22734300
http://www.ncbi.nlm.nih.gov/pubmed/14872183


Jaradat A and Ba-Shammakh S Brieflands

6 Arch Clin Infect Dis. 2024; 19(5): e148927

https://doi.org/10.1097/01.inf.0000110272.67271.a2.

3. Firdausy NQ, Murni IK, Triono A, Noormanto N, Nugroho S. Low

peripheral oxygen saturation as a risk factor for brain abscess in

children with cyanotic congenital heart disease. Paediatrica

Indonesiana. 2018;58(5):252-6.

4. Cole TS, Clark ME, Jenkins AJ, Clark JE. Pediatric focal intracranial

suppuration: a UK single-center experience. Childs Nerv Syst.

2012;28(12):2109-14. [PubMed ID: 22864509].

https://doi.org/10.1007/s00381-012-1877-7.

5. Shachor-Meyouhas Y, Bar-Joseph G, Guilburd JN, Lorber A, Hadash A,

Kassis I. Brain abscess in children - epidemiology, predisposing

factors and management in the modern medicine era. Acta Paediatr.

2010;99(8):1163-7. [PubMed ID: 20222876]. https://doi.org/10.1111/j.1651-

2227.2010.01780.x.

6. Gelabert-Gonzalez M, Serramito-Garcia R, Garcia-Allut A, Cutrin-

Prieto J. Management of brain abscess in children. J Paediatr Child

Health. 2008;44(12):731-5. [PubMed ID: 19054291].

https://doi.org/10.1111/j.1440-1754.2008.01415.x.

7. Auvichayapat N, Auvichayapat P, Aungwarawong S. Brain abscess in

infants and children: a retrospective study of 107 patients in

northeast Thailand. J Med Assoc Thailand. 2007;90(8):1601.

8. Kagawa M, Takeshita M, Yato S, Kitamura K. Brain abscess in

congenital cyanotic heart disease. J Neurosurg. 1983;58(6):913-7.

[PubMed ID: 6854384]. https://doi.org/10.3171/jns.1983.58.6.0913.

9. Tsou T, Lee P, Lu C, Chang L, Huang L, Chen J, et al. Microbiology and

epidemiology of brain abscess and subdural empyema in a medical

center: a 10-year experience. J Microbiol, Immunol, Infect.

2009;42(5):405-12.

10. Akhaddar A, Turgut AT, Turgut M. Foreign Body Granuloma After

Cranial Surgery: A Systematic Review of Reported Cases. World

Neurosurg. 2018;120:457-75. [PubMed ID: 30267951].

https://doi.org/10.1016/j.wneu.2018.09.143.

11. Aoki N, Sakai T, Oikawa A. Postoperative inflammatory reaction

developing focal but severe brain edema. A possible complication of

topical application of Biobond-soaked oxycellulose. Acta Neurol

Scand. 1998;98(4):288-91. [PubMed ID: 9808281].

https://doi.org/10.1111/j.1600-0404.1998.tb07311.x.

12. Michinaga S, Koyama Y. Pathogenesis of brain edema and

investigation into anti-edema drugs. Int J Mol Sci. 2015;16(5):9949-75.

[PubMed ID: 25941935]. [PubMed Central ID: PMC4463627].

https://doi.org/10.3390/ijms16059949.

13. Sherchan P, Kim CH, Zhang JH. Surgical brain injury and edema

prevention. Acta Neurochir Suppl. 2013;118:129-33. [PubMed ID:

23564118]. https://doi.org/10.1007/978-3-7091-1434-6_23.

14. Shibata S, Fukushima M, Jinnouchi T, Mori K. [Brain edema after

surgery of lateral ventricle tumors]. No Shinkei Geka. 1987;15(7):791-5.

JA. [PubMed ID: 3670549].

15. Franceschini G. Internal surgical use of biodegradable carbohydrate

polymers. Warning for a conscious and proper use of oxidized

regenerated cellulose. Carbohydr Polym. 2019;216:213-6. [PubMed ID:

31047059]. https://doi.org/10.1016/j.carbpol.2019.04.036.

16. Kaymaz M, Tokgoz N, Kardes O, Ozkose Z, Ozogul C, Orbay T.

Radiological and histopathological examination of early tissue

reactions to absorbable hemostatic agents in the rabbit brain. J Clin

Neurosci. 2005;12(4):445-8. [PubMed ID: 15925779].

https://doi.org/10.1016/j.jocn.2004.02.027.

17. Cooper PR, Hagler H, Clark WK, Barnett P. Enhancement of

experimental cerebral edema after decompressive craniectomy:

implications for the management of severe head injuries.

Neurosurgery. 1979;4(4):296-300. [PubMed ID: 450227].

https://doi.org/10.1227/00006123-197904000-00004.

18. Fung C, Murek M, Klinger-Gratz PP, Fiechter M, Z'Graggen WJ,

Gautschi OP, et al. Effect of Decompressive Craniectomy on

Perihematomal Edema in Patients with Intracerebral Hemorrhage.

PLoS One. 2016;11(2). e0149169. [PubMed ID: 26872068]. [PubMed

Central ID: PMC4752325].

https://doi.org/10.1371/journal.pone.0149169.

19. Csokay A, Pataki G, Nagy L, Belan K. Vascular tunnel construction in

the treatment of severe brain swelling caused by trauma and SAH.

(evidence based on intra-operative blood flow measure). Neurol Res.

2002;24(2):157-60. [PubMed ID: 11877899].

https://doi.org/10.1179/016164102101199701.

20. Gonzalez-Lopez P, Harput MV, Ture H, Atalay B, Ture U. Efficacy of

placing a thin layer of gelatin sponge over the subdural space during

dural closure in preventing meningo-cerebral adhesion. World

Neurosurg. 2015;83(1):93-101. [PubMed ID: 24560706].

https://doi.org/10.1016/j.wneu.2014.02.032.

https://brieflands.com/articles/archcid-148927
https://doi.org/10.1097/01.inf.0000110272.67271.a2
https://doi.org/10.1097/01.inf.0000110272.67271.a2
http://www.ncbi.nlm.nih.gov/pubmed/22864509
https://doi.org/10.1007/s00381-012-1877-7
http://www.ncbi.nlm.nih.gov/pubmed/20222876
https://doi.org/10.1111/j.1651-2227.2010.01780.x
https://doi.org/10.1111/j.1651-2227.2010.01780.x
http://www.ncbi.nlm.nih.gov/pubmed/19054291
https://doi.org/10.1111/j.1440-1754.2008.01415.x
http://www.ncbi.nlm.nih.gov/pubmed/6854384
https://doi.org/10.3171/jns.1983.58.6.0913
http://www.ncbi.nlm.nih.gov/pubmed/30267951
https://doi.org/10.1016/j.wneu.2018.09.143
http://www.ncbi.nlm.nih.gov/pubmed/9808281
https://doi.org/10.1111/j.1600-0404.1998.tb07311.x
http://www.ncbi.nlm.nih.gov/pubmed/25941935
https://www.ncbi.nlm.nih.gov/pmc/PMC4463627
https://doi.org/10.3390/ijms16059949
http://www.ncbi.nlm.nih.gov/pubmed/25941935
https://www.ncbi.nlm.nih.gov/pmc/PMC4463627
https://doi.org/10.3390/ijms16059949
http://www.ncbi.nlm.nih.gov/pubmed/23564118
https://doi.org/10.1007/978-3-7091-1434-6_23
http://www.ncbi.nlm.nih.gov/pubmed/3670549
http://www.ncbi.nlm.nih.gov/pubmed/31047059
https://doi.org/10.1016/j.carbpol.2019.04.036
http://www.ncbi.nlm.nih.gov/pubmed/15925779
https://doi.org/10.1016/j.jocn.2004.02.027
http://www.ncbi.nlm.nih.gov/pubmed/450227
https://doi.org/10.1227/00006123-197904000-00004
http://www.ncbi.nlm.nih.gov/pubmed/26872068
https://www.ncbi.nlm.nih.gov/pmc/PMC4752325
https://doi.org/10.1371/journal.pone.0149169
http://www.ncbi.nlm.nih.gov/pubmed/11877899
https://doi.org/10.1179/016164102101199701
http://www.ncbi.nlm.nih.gov/pubmed/24560706
https://doi.org/10.1016/j.wneu.2014.02.032

