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Multiple brain abscesses in an extremely
preterm infant and a 12-year follow up: a case
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Abstract

Background: Brain abscesses are uncommon but life-threatening in extremely preterm (EP, Gestational
Age < 28 weeks) infants. The information of long-time follow-up is rare, but very few cases presented almost intact
neural function after injury.

Case presentation: We report the clinical course and the outcome of a 27-week preterm infant with multiple brain
abscesses. The brain abscesses were detected by cranial magnetic resonance imaging (MRI) and were treated with
surgical aspiration twice and a 7-week course of intravenous antibiotics. The patient had two episodes of seizure
like activities at 8 and 11 years old respectively, whereas she had normal results of electroencephalogram (EEG). MRI

follow-up.

showed encephalomalacia and periventricular leukomalacia. Otherwise, she had no obvious neurological deficits
based on multiple physical examination and her intellectual quotient (IQ) was in normal range in the long-time

Conclusions: Early diagnosis of brain abscesses and appropriate therapy can improve the prognosis. Furthermore,
this case report provides an example of the possible neuroplasticity of brain in EP infants.
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Background

Brain abscesses are rare in extremely preterm (EP, Ges-
tational Age<28 weeks) infants. Previous studies have
shown that brain abscesses were usually associated with
severe neurological sequelae which could be devastating
[1-3]. The non-specific and subtle manifestation, diffi-
culties in diagnosis and treatment contribute to the poor
outcomes. To our knowledge, there are only a few reports
about brain abscesses in EP infants and even fewer fol-
low-up data reported [4—8].
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Here we report about an EP infant with multiple brain
abscesses who was treated with surgical aspiration and
intravenous antibiotics and for whom a 12-year follow up
was available. We believe this case could provide useful
information about early diagnosis and proper treatment
of brain abscesses. Furthermore, it witnesses the possible
neuroplasticity of brain in EP infants.

Case presentation

Patient was a 27-week premature female infant, a prod-
uct of a 36-year-old mother via an in vitro fertilization.
Patient was delivered via cesarean section for preterm
premature rupture of membrane lasted for 50 h. The
mother received antibiotics during her antenatal period
and during cesarean section. The birth weight was 1100 g.
The Apgar scores at one and five minutes were 8 and 9
respectively. The mother’s prenatal labs were normal, and

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0003-1637-7622
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13052-022-01294-7&domain=pdf

Pan et al. Italian Journal of Pediatrics (2022) 48:99

mother denied any infections, radiation exposure or drug
uses during the pregnancy.

The patient was intubated on admission into neonatal
intensive care unit (NICU) and received one dose of sur-
factant for respiratory distress syndrome. She received
intravenous ampicillin and cefotaxime for seven days for
suspected clinical sepsis with negative blood culture. She
was successfully extubated to nasal continuous positive
airway pressure (N-CPAP) on day of life 1. A peripher-
ally inserted central catheter (PICC) was placed on day
of life 1 and removed on day of life 42. On day of life 30,
she was noted to have repeated apnea that required intu-
bation and mechanical ventilation. She had a sepsis work
up and was treated with a 10-day course of intravenous
imipenem (10 mg/kg/dose, every 12 h) for a multi-drug
resistant Klebsiella Pneumoniae growing from a culture
of trachea secretion. Complete blood count showed a
leukocyte count of 19.3 x 103/ u L with 68% neutrophils,
32% lymphocytes, 1.3% monocytes and 0.7% eosino-
phils, hemoglobin of 10.5 g / dl, and platelet count of
716 x 10/ p L. C-reactive protein increased to 15 mg/
L and decreased to normal level after administration
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of antibiotics for one day. The blood culture obtained
before the administration of antibiotic was negative.
Patient recovered and was weaned to N-CPAP again on
day of life 37, and further weaned to nasal cannula oxy-
gen therapy on day of life 41 for chronic lung disease.
On day of life 55, MRI was conducted to evaluate the
central nervous system due to high risk for developmen-
tal delay. MRI revealed two brain abscesses measuring
3.3 cm x 3.1 cm x 3.1 cm in diameter in the right frontal
region, and another 2.5 cm x 2.1 cm x 2.6 cm in diameter
in the right parietal region (Fig. 1). The brain abscesses
were not communicating with the ventricles. Neuro-
logical examination revealed normal occipito-frontal
circumference, reflexes, wakefulness and physiological
hypotonia. Examination of other systems was normal.
Congenital heart disease was ruled out by echocardiog-
raphy and the arterial duct was closed. Results of com-
plete blood count and C-reactive protein were normal.
Patient was started with intravenous meropenem (40 mg/
kg/dose, every eight hours) and underwent surgical aspi-
rations with antibiotic irrigation of the abscesses twice
by pediatric neurosurgeon on day of life 64 and life 83 in

administration of an intravenous contrast agent

Fig. 1 The brain revealed multiple space-occupying masses in the frontal and parietal lobes in the right brain. A and B showed the T1-weighted
MRI'image and T2-weighted MRI image respectively. C and D showed the T1-weighted contrast-enhanced MRI scan of the brain obtained after
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operating room. A total of 20 ml yellowish purulent fluids
were obtained from the abscesses. The bacterial culture
of the cerebral-spinal fluids and the purulent essudate
were both negative for any bacterial pathogens. Puru-
lent fluids from the right frontal region were drained for
6 days and the purulent essudate from the right parietal
region was drained for 8 days after aspirations until no
fluids flowing out of the drainage tubes. The follow-up
computed tomography (CT) scan 5 days after the first
surgical aspiration showed a decreased size of abscess in
the frontal lobe (Fig. 2). Patient was treated with merope-
nem for a total of 7 weeks. A follow-up brain MRI scan

Fig. 2 CT showed a decreased size of abscess in the frontal lobe and
the hyperintensity area showed as an external ventricular drain. In
the parietal area, there was an abscess with decreased attenuation.
(Clarity of the figure was limited by the digital technology in our
hospital in 2001)
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(Fig. 3) obtained prior to discharge showed near com-
plete resolution of the abscesses. The follow up cerebro-
spinal fluid examination results were normal. Patient was
discharged home on day of life 106.

At 10-month (7 months corrected age) follow-up, her
weight was 8 kg. She had normal neurological exami-
nation along with normal ophthalmology and hear-
ing evaluations. At 2-year-old, the patient was 92 cm
in height (95th percentile) and her weight was 13 kg
(50th percentile). The child was in good health and
her parents reported no abnormal physical or behav-
ior activities. At the age of 8 and 11, the patient had
convulsions in nocturnal sleeping and the convulsions
lasted for approximately three minutes with spontane-
ous resolution. She was admitted to the hospital twice,
clinical symptoms, physical examination, laboratory
screening and electroencephalography did not reveal
any abnormalities. At the age of 11, MRI (Fig. 4) was
conducted and the imaging finding mostly manifested
as encephalomalacia in the frontal and parietal lobes
of the right hemisphere. In addition, bilateral perive-
ntricular leukomalacia was observed. At the age of
12, her weight and height were in the 50th percentile
and she had the test of Wechsler Intelligence Scale for
Children, 4th edition (Table 1). The Full-scale IQ was
89 (23th percentile). The girl was subjected to neuro-
cognitive evaluation with the following results: work-
ing memory (score =100, 50th percentile), processing
speed (score=92, 30th percentile), verbal comprehen-
sion (score =289, 23th percentile), and perceptual rea-
soning (score =92, 30th percentile) were within normal
range. The girl earned good grades in primary school
and was particularly gifted for drawing. She did not
receive rehabilitation therapy in the long-time follow-
up because of normal result in every developmental
milestone and she learned to swim, dance, paint, and
play guitar at her early age.

image respectively

Fig. 3 Nearly complete resolution of the abscesses with little hemorrhage. A, B, and C showed the T1-weighted MRl image and T2-weighted MRI
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showed the periventricular leukomalacia

Fig.4 A and E showed encephalomalacia of the parietal lobe. B and F showed encephalomalacia of the frontal lobe. C and G showed that
encephalomalacia in the frontal lobe of the right hemisphere was communicating with the ipsilateral lateral ventricle which dilated. C, D, G, and H

Table 1 The result of Wechsler Intelligence Scale for Children,
4th edition at 12 years old

Cognitive test Composite Percentile 95%
Score Rank Confidence
Interval

Working Memory 100 50 93-100
Processing Speed 92 30 84-102
Verbal Comprehension 89 23 83-96
Perceptual Reasoning 92 30 85-100
Full-scale IQ 89 23 84-94

Discussion and conclusions
There are only a few case reports about brain abscesses in
EP infants [4-8]. To our knowledge, this is the first case
report of an EP infant with a long- term follow-up. Brain
abscesses were identified by MRI in this case and were
treated by 7-week of systemic antibiotics and early sur-
gical aspirations. With follow-up, MRI showed enceph-
alomalacia in the frontal and parietal lobes of the right
hemisphere and bilateral periventricular leukomalacia,
but the girl had no obvious neurological deficits based on
multiple aspects of examination.

With the development of neuroimaging, neurosurgery,
and effective antibiotics, the mortality of brain abscesses
has declined in children [2, 9-13]. However, rate of

adverse neurological sequelae remains high [2, 9-12].
With increasing survival, more attentions are needed
to improve the prognosis. Prognosis largely depends on
early diagnosis and treatment [10]. Brain abscesses are
found more frequently in cases of neonatal meningitis
and septicemia [2], however, they can be diagnosed with-
out meningitis and the positive rate of blood cultures was
low [5, 14, 15]. This patient’s blood culture and cerebro-
spinal fluid examination were all negative. Furthermore,
the lack of the evaluation of catheter-related bloodstream
infection was our limitation in the case. Sundaram V.
et al., proposed that serial cranial ultrasonograms may
be required in septic neonates, to facilitate early identi-
fication of brain abscesses [14]. Repeated ultrasonograms
performed at bedside should be routine procedure in
septic neonates. In this case, brain abscesses were unex-
pected findings on MRI and serial brain ultrasound per-
formed after the septic episode would have allowed an
even earlier diagnosis. However, small abscesses and sub-
dural collections may be missed by ultrasonography [16].
CT scan and MRI results are also important to make the
diagnosis and to establish the treatment strategy.

This patient was treated with 7-week antibiotics and
received surgical aspiration twice. The first aspiration
was performed 9 days after the brain abscesses detected
by MRI. Previous study has recommended an aggressive
surgical approach of all abscesses larger than 2.5 ¢cm in
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diameter, combined with 6—8 weeks of intravenous anti-
biotics [17]. Currently, the major surgical procedure used
to treat them is drainage and aspiration, excision being
of secondary importance [15]. Compared with aspiration,
the scars of central nervous system and epilepsy are more
common after excision [18]. Besides, early intervention
of surgical procedure is essential to the good outcome
[2, 10]. Delayed surgical drainage has high morbidity and
mortality [10].

Previous studies showed that developing human brain
possessed a superior capacity to reorganize after focal
lesions [19-21]. Comparing to adult brain, reorganiza-
tion in developing brain is often dramatically more effec-
tive and certain brain functions can primarily develop
in atypical locations [21]. Guzzetta A. et al, showed
that for the patients diagnosed with congenital hemi-
plegia, somato-sensory function was generally reorgan-
ized within the affected hemisphere [22]. In this case,
MRI showed encephalomalacia in the frontal and pari-
etal lobes of the right hemisphere and bilateral perive-
ntricular leukomalacia. Previous studies showed that if
the abscess was in the parietal lobe, it led to hemiparesis
and if the abscess was in the frontal lobe, it led to epilepsy
[9, 23]. Nevertheless, the girl had no obvious neurologi-
cal deficits. We presume the patient could have benefit
from a reorganization of the neural network. But further
methods are needed to study the reorganization in this
patient.

In this case, we emphasize that using appropriate imag-
ing techniques for early diagnosis of brain abscesses and
that having appropriate therapies may improve the prog-
nosis. Furthermore, it was a good case to demonstrate
the possible neuroplasticity of brain in an EP infant.

Abbreviations

EP: Extremely preterm; MRI: Magnetic resonance imaging; EEG: Electroenceph-
alogram (EEG);; 1Q: Intellectual quotient; NICU: Neonatal intensive care unit;
N-CPAP: Nasal continuous positive airway pressure; PICC: Peripherally inserted
central catheter; CT: Computed tomography.

Acknowledgements
We are grateful for the support from the family of our patient.

Authors’ contributions

SP and ZL initiated the case report, drafted the manuscript, and reviewed and
revised the manuscript. SL, and SC participated the data collection and manu-
script reviewing. JL reviewed and revised the manuscript. All authors decided
to submit the manuscript for publication. There was no honorarium, grant, or
any other form of payment given to anyone to produce the manuscript. All
authors approved the final manuscript as submitted and agree to be account-
able for all aspects of the work.

Funding
This research received no specific grant from any funding agency in the pub-
lic, commercial, or not-for-profit sectors.

Availability of data and materials
Not applicable.

Page 5 of 6

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Consent for publishing the patient’s details was obtained from the patient’s
parents.

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

Author details

'Department of Neonatology, The Second Affiliated Hospital & Yuying
Children’s Hospital, Wenzhou Medical University, Wenzhou 325000, People’s
Republic of China. 2Department of Pediatrics, Icahn School of Medicine

at Mount Sinai, NY, New York, USA.

Received: 21 February 2022 Accepted: 6 June 2022
Published online: 16 June 2022

References

1. ErsahinY, Mutluer S, Guzelbag E. Brain abscess in infants and children.
Childs Nerv Syst. 1994;10(3):185-9.

2. Renier D, Flandin C, Hirsch E, Hirsch JF. Brain abscesses in neonates a
study of 30 cases. J Neurosurg. 1988;69(6):877-82.

3. Zhang Z Cai X, Li J, Kang X, Wang H, Zhang L, et al. Retrospective analysis
of 620 cases of brain abscess in Chinese patients in a single center over a
62-year period. Acta Neurochir (Wien). 2016;158(4):733-9.

4. Plakkal N, Soraisham AS, Amin H. Citrobacter freundii brain abscess in
a preterm infant: a case report and literature review. Pediatr Neonatol.
2013;54(2):137-40.

5. Park HK, Kim YS, Oh SH, Lee HJ. Successful treatment with ultrasound-
guided aspiration of intractable methicillin-resistant staphylococcus
aureus brain abscess in an extremely low birth weight infant. Pediatr
Neurosurg. 2015;50(4):210-5.

6. Leow JY, Abbott L. Early cerebral abscesses secondary to enterobacter
cloacae sepsis in an extreme preterm. Arch Dis Child Fetal Neonatal Ed.
2017;102(1):F88-9.

7. Hamilton H, Pontiff KL, Bolton M, Bradbury RS, Mathison BA, Bishop H,
et al. Trichomonas vaginalis brain abscess in a neonate. Clin Infect Dis.
2018,66(4):604-7.

8. Heep A, Schaller C, Rittmann N, Himbert U, Marklein G, Bartmann P. Multi-
ple brain abscesses in an extremely preterm infant: treatment surveil-
lance with interleukin-6 in the CSF. Eur J Pediatr. 2004;163(1):44-5.

9. Buonaguro A, Colangelo M, Daniele B, Cantone G, Ambrosio A. Neuro-
logical and behavioral sequelae in children operated on for brain abscess.
Childs Nerv Syst. 1989;5(3):153-5.

10. Atig M, Ahmed US, Allana SS, Chishti KN. Brain abscess in children. Indian
J Pediatr. 2006;73(5):401-4.

11. Jugulete G, Luminos M, Dragadnescu A, Vasile M, Visan A, Merisescu
MM, et al. Management of brain abscesses in children. BMC Infect Dis.
2013;13(S1):1.

12. Gelabert-Gonzélez M, Serramito-Garcia R, Garcia-Allut A. Brain abscess in
children. J Paediatr Child Health. 2008:44(12):731-5.

13. GilardV, Beccaria K, Hartley JC, Blanot S, Marque S, Bourgeois M, et al.
Brain abscess in children, a two-centre audit: outcomes and controver-
sies. Arch Dis Child. 2020;105(3):288-91.

14. SundaramV, Agrawal S, Chacham S, Mukhopadhyay K, Dutta S, Kumar P.
Klebsiella pneumoniae brain abscess in neonates: a report of 2 cases. J
Child Neurol. 2010;25(3):379-82.

15. Canpolat M, Ceylan O, Per H, Koc G, Tumturk A, Kumandas S, et al. Brain
abscesses in children: results of 24 children from a reference center in
Central Anatolia. Turkey J Child Neurol. 2015;30(4):458-67.

16. Francis BM, Gilbert GL. Survey of neonatal meningitis in Australia:
1987-1989. Med J Aust. 1992;156(4):240-3.



Pan et al. Italian Journal of Pediatrics

20.
21

22.

23.

(2022) 48:99

Mamelak AN, Mampalam TJ, Obana WG, Rosenblum ML. Improved man-
agement of multiple brain abscesses: a combined surgical and medical
approach. Neurosurgery. 1995,36(1):76-85 (discussion -6).

Aebi C, Kaufmann F, Schaad UB. Brain abscess in childhood-long-term
experiences. Eur J Pediatr. 1991;150(4):282-6.

Jung WB, Im GH, Chung JJ, Ahn SY, Jeon TY, Chang YS, et al. Neuroplasti-
city for spontaneous functional recovery after neonatal hypoxic ischemic
brain injury in rats observed by functional MRI and diffusion tensor imag-
ing. Neuroimage. 2016;126:140-50.

Fiori S, Guzzetta A. Plasticity following early-life brain injury: Insights from
quantitative MRI. Semin Perinatol. 2015;39(2):141-6.

Staudt M. Brain plasticity following early life brain injury: insights from
neuroimaging. Semin Perinatol. 2010;34(1):87-92.

Guzzetta A, Bonanni P, Biagi L, Tosetti M, Montanaro D, Guerrini R, et al.
Reorganisation of the somatosensory system after early brain damage.
Clin Neurophysiol. 2007;118(5):1110-21.

Celik IH, Demirel G, Erdeve O, Uras N, Dilmen U. Multiple large brain
abscesses in a newborn that may have resulted from intrauterine infec-
tion. Turk J Pediatr. 2011;53(5):561-6.

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

Page 6 of 6

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Multiple brain abscesses in an extremely preterm infant and a 12-year follow up: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


