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Clinical case

Frontal bilateral brain abscess, hyperbaric
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ABSTRACT

Brain abscesses are rare in immunologically competent patients, usu-
ally secondary to infectious processes in the skull cavities, mainly in the
paranasal sinuses, mastoid cells, and middle ear. Different management
schemes have been proposed in the presence of microorganisms that,
day by day, are more resistant to pharmacological treatments. Depending
on their size and location, brain abscesses require medical and surgical
management in conjunction with newfangled techniques such as hyper-
baric therapy. We present the clinical case of a 20-year-old male with
intense headaches and compromises in his neurological state secondary
to two large abscesses in the frontal cerebral lobes with a satisfactory
resolution with the patient’s neurological and functional state with 100%
eradication of the collection.

Keywords: Brain abscess, Streptococcus intermedius, hyperbaric
therapy, brain surgery.

INTRODUCTION

Brain abscesses (BA) are focal lesions that pass through
multiple stages during their development, considered early
cerebritis, late cerebritis, early abscess, and late abscess.’

RESUMEN

El absceso cerebral es un evento extrafio en el paciente inmunoldgica-
mente competente, por lo general secundario a procesos infecciosos
en cavidades craneales, principalmente en senos paranasales, celdillas
mastoideas y oido medio. Diferentes esquemas de manejo han sido
propuestos en presencia de microorganismos que dia a dia son mas
resistentes a los tratamientos farmacolégicos. Dependiendo del tamafio
y la localizacion, los abscesos cerebrales requieren tratamiento médico y
quirlrgico en conjunto con técnicas modernas como la terapia hiperbarica.
Presentamos un caso clinico de un hombre de 20 afios con cefalea inten-
sa y compromiso del estado neurolégico secundario a dos abscesos en
|6bulos frontales con erradicacion del 100% de las colecciones y mejoria
del estado neuroldgico y funcional del paciente.

Palabras clave: Absceso cerebral, Streptococcus intermedius, terapia
hiperbérica, cirugia cerebral.

BA is associated with soft tissue infections in the cranial
cavities, such as the middle ear, and sometimes of idio-
pathic character. The predominant pathogens involved are
gram-positive germs.? Its diagnosis is based on characteristic
imaging findings and culture samples of the lesion specifying
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antimicrobial management, usually between 4-8 weeks of
treatment according to antimicrobial resistance, clinical
evolution, and imaging follow-up.?? Surgical drainage
should be considered to reduce the mass effect and favor
intracranial dynamics depending on the size and location.*
Treatment adjunct with hyperbaric oxygen therapy (HBOT)
has been used since 1980 and has shown good results in
comparison with patients who have not been treated with
HBOT.®> BA are central nervous system infections the last
in terms of research priority, nevertheless, is a fascinating
disease that requires further research studies.®

We present a patient with two frontal abscesses re-
quiring prolonged antimicrobial therapy, surgical drainage,
and management with hyperbaric medicine to favor the
lysis of infectious pathogens, obtaining good results and
pathology solution.

CASE DESCRIPTION

A 20-year-old patient who consulted for an 8-day mode-
rate-intensity headache with asthenia, adynamia, beha-
vioral changes, and postural tone loss without presenting
sphincter relaxation, no fever or clinical signs of intracranial
hypertension were documented. Brain computed tomogra-
phy (Figure 1) and contrasted cerebral magnetic resonance
imaging was performed (Figure 2) that shows well-defined
round intra axial lesions T1 hypointense and T2 hyperin-
tense in the right and left frontal subcortical white matter;
the lesions have a thick wall with dual rim sign best seen

&

Figure 1:
Cerebral CT-scan with two frontal

lobbes lesions with hiperdens and
central hipodens well defined images.
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on T2WI, ring enhancement in post-contrast T1 sequence
and restricted diffusion on DWIimages (low signal on ADC)
associated with an important vasogenic perilesional edema.
Findings were highly suggestive of BA.

Blood studies were requested to increase the white
hematological series and inflammatory reactants. In the
cerebrospinal fluid sample, we find proteinorachia asso-
ciated with high-level lactate and procalcitonin suggestive
of meningitis.

The diagnosis of multiple BA was confirmed, ini-
tiating broad-spectrum antimicrobial management with
metronidazole, ceftriaxone, and vancomycin; considering
the large mass effect and greater diameter of 2.5 cm,
neurosurgical management with drainage of the two
lesions was indicated, obtaining abundant fetid purulent
material (Figure 3). The cultures isolate a multi-sensitive
Streptococcus intermedius.

During his hospitalization, he required antimicro-
bial management until completing four weeks. By the
persistence of residual collections and not a remarkable
improvement in his clinical condition, new drainage of the
collections was required, obtaining less purulent material
with the same pathogen’s isolation. Further, the patient
needs 10 sessions of hyperbaric medicine at 2.5 atmos-
pheres of pressure.

A bilateral mastoiditis was considered the origin of the
infection, which was evident in the imaging studies during
his hospitalization. After completing a 6-week schedule of
antimicrobial management and improving his neurological
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Figure 2: Well-defined round intra axial lesions T1 hypointense and T2 hyperintense in the right and left frontal subcortical white matter; the lesions
have a thick wall with dual rim sign best seen on T2WI, ring enhancement in post-contrast T1 sequence and restricted diffusion on DWI images (low
signal on ADC) associated with an important vasogenic perilesional edema.

Figure 3:

Brain abscess purulent
material and patient positioning
during surgery (scheme).

Figure 4: Postoperative MRI without presence of abscess and little frontal bilateral gliosis area.

condition, the patient was sent home with antimicrobial
management until completing 10 weeks of treatment.

A brain MRI control image was accomplished showing
gliosis-encephalomalacia with full BA resolution (Figure 4).

DISCUSSION

BA are a disease that affects a population between 0.3
and 0.9 people per 100,000 habitants, with a 70% predo-
minance of males,” mainly affecting patients with immu-
nological compromise or who consume medication that
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immunosuppresses the human defense system, besides
all patients in whom the protective barriers of the brain
are compromised are also affected, either by infections in
the cranial cavities or associated with surgical procedures,
trauma or other systemic infections such as endocarditis
or bacteremia.®

Some predisposing factors in developing BA are ex-
treme age, open traumatic brain injury (OTBI), otitis, or
infections of the cranial cavities associated with immuno-
suppressed patients either by HIV or by post-transplant
stages, with a higher frequency infection by Toxoplasma,
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mycobacteria, and Nocardia.® Germs such as Staphylococ-
cus, Streptococcus, Gram-negative bacilli, or polymicrobial
infection are more frequently found in patients with OTBI
or who have undergone surgical procedures, however,
cultures are sterile in 25% of patients.™

BA are classified according to stages: early cerebritis,
late cerebritis, early abscess, and late abscess; its patho-
genesis is described as the beginning in a focus of central
necrosis surrounded by a perivascular inflammatory pro-
cess that is led by white matter edema, later the necrotic
center increases in size with the recruitment of fibroblasts,
and neovascularization generated a capsule which with
the passage of days is thickened with a collagen sheet.
Finally, its necrotic center presents a state of liquefaction
and leukocyte accumulation presence of edema and
inflammation.”"

Its diagnosis is made mainly by contrasted CT and
contrasted MRI, which allows us to observe a ring enhan-
cement with the contrast of the capsule with diffusion
restriction due to the high protein concentration.’ No
laboratory data could be considered pathognomic of BA."
Frequently, patients show normal leukocyte counts, erythro-
cyte sedimentation rate elevated or normal, in LCR blood
cultures are positive in rare cases, elevated protein level,
elevated cell count, and c-reactive protein-positive but is
an unspecific test in the diagnosis of BA."*'°

The management of BA is a multimodal concept
between surgical drainage of BA, repair of the primary
source, and antimicrobial management, which should
be directed with broad-spectrum medication (3rd and
4th generation cephalosporins) added to metronidazole
and vancomycin if it is associated with OTBI; its duration
is approximately 6-8 weeks and if required to prolong it
orally until completing 10 weeks according to the resolu-
tion of the symptoms;””'® the surgical treatment should
be considered if lesions are bigger than 1 cm. Any lesion
more than 2.5 cm must always be drained. A biopsy of the
lesion could be taken for culture via stereotaxic surgery for
isolating the pathogen to guide antimicrobial treatment.®’
Total resection through craniotomy is rarely used, only for
patients with large multi-lobulated abscess and cranial hy-
pertension, stereotactic aspiration by neuronavigation is a
good election for BA bigger than 1 cm, for BA bigger than
2.5 cm is an indication for drainage if existing documen-
tation of microbiology agents and periventricular lesions
or infections with a difficult treatment for bacteria or fungi
drainage must be discussed for high risk of treatment failure
and complications like ventriculitis.®

Nowadays, hyperbaric medicine has been implemen-
ted in BA as an adjunctive treatment based on the theory
of eliminating pathogens by increasing atmospheric pres-
sure resulting in hyperoxygenation of perfused tissues,"”
generating lysis of cell barriers favoring antimicrobial
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management, bactericidal effect in anaerobic and mixed
infections, enhanced leukocyte bacteria-killing action and
vasoconstriction which cause a minor blood volume and
intracranial pressure'>"'” and regenerating the surrounding
tissue.'s HBOT therapy is defined as a treatment consistent
in breathing 100% of FiO2 under pressure bigger than
one atmosphere of pressure.'”” Complications of HBOT
include barotrauma, oxygen toxicity, ocular effects, and
claustrophobic anxiety. Many studies show better outco-
mes in patients who received HBOT for less morbidity, less
reoperation ratio, and fewer failure therapies."?° HBOT
was approved by the Undersea and hyperbaric medical
society (UHMS) in 1996, however, its lake evidence about
outcomes, protocols of use, and viability.*> The UHMS
establish the treatment protocol administrating O2 at a
pressure of 2.0 to 2.5 atmospheres for 60 to 90 minutes
per treatment, usually, one or two sessions per day always
according to the condition of the individual patient, the
optimal number of sessions is unknown, in absence of
osteomyelitis the average number could be 13 sessions.

CONCLUSIONS

BA is an important cause of central nervous system infection
that shows a good prognosis with a multimodal strategy of
treatment including surgical management, use of antibio-
tics, and adjuvant therapies like hyperbaric oxygen.

HBOT could get better outcomes for patients with BA,
however, there is not sufficient evidence and protocols for
recommending the use in all cases.

BA requires further research studies to establish re-
commended universal optimal diagnosis, pharmacologic
treatment, surgical treatment, and adjuvant treatment.

REFERENCES

1. Britt RH, Enzmann DR, Yeager AS. Neuropathological and
computerized tomographic findings in experimental brain
abscess. ] Neurosurg. 1981; 55 (4): 590-603. doi: 10.3171/
jns.1981.55.4.0590.

2. Alvis Miranda H, Castellar-Leones SM, Elzain MA, Moscote-Salazar
LR. Brain abscess: current management. ] Neurosci Rural Pract.
2013; 4 (Suppl 1): S67-S81. doi: 10.4103/0976-3147.116472.

3. Brook I. Microbiology and treatment of brain abscess. ] Clin
Neurosci. 2017; 38: 8-12. doi: 10.1016/j.jocn.2016.12.035.

4. Brouwer MC, Tunkel AR, van de Beek D. Epidemiology, diagnosis,
and antimicrobial treatment of acute bacterial meningitis. Clin
Microbiol Rev. 2010; 23 (3): 467-492. doi: 10.1128/CMR.00070-
09.

5. Tomoye EO, Moon RE. Hyperbaric oxygen for intracranial
abscess. Undersea Hyperb Med. 2021; 48 (1): 97-102. doi:
10.22462/01.03.2021.12.

6. Sonneville R, Ruimy R, Benzonana N et al. An update on bacterial
brain abscess in immunocompetent patients. Clin Microbiol Infect.
2017; 23 (9): 614-620. doi: 10.1016/j.cmi.2017.05.004.

7. Pelosi RE. Brain abscess. ] Med Soc N J. 1973; 70 (8): 574-577.

Neurol Neurocir Psiquiatr. 2022; 50 (3): 109-113


http://www.medigraphic.org.mx
www.medigraphic.org.mx

10.

11.

12.

13.

Serrato PJD et al. Frontal bilateral brain abscess, hyperbaric medicine, surgery and antimicrobial therapy in rare germ

. Cantiera M, Tattevin P, Sonneville R. Brain abscess in

immunocompetent adult patients. Rev Neurol (Paris). 2019; 175 (7-
8): 469-474. doi: 10.1016/j.neurol.2019.07.002.

. Brouwer MC, Tunkel AR, McKhann GM 2nd, van de Beek D. Brain

abscess. N Engl ] Med. 2014; 371 (5): 447-456. doi: 10.1056/
NEJMra1301635.

Greenberg MS. Handbook of neurosurgery. 9th ed. New York:
Thieme; 2019.

Gonzélez-Hachero J, Carbonero Celis M), Ruiz Ledesma C, Gémez
Calzado A, Romero Arce J. Absceso cerebral. Rev Esp Pediatr. 2005;
61 (5): 387-390.

Lai PH, Ho JT, Chen WL, Hsu SS, Wang JS, Pan HB et al. Brain
abscess and necrotic brain tumor: discrimination with proton
MR spectroscopy and diffusion-weighted imaging. AJNR Am J
Neuroradiol. 2002; 23 (8): 1369-1377.

Sims L, Lim M, Harsh GR. Review of brain abscesses. Oper Tech
Neurosurg. 2004; 7 (4): 176-181. Available in: https://doi.
0rg/10.1053/j.0tns.2005.06.002

Neurol Neurocir Psiquiatr. 2022; 50 (3): 109-113

14.

15.

16.

17.

18.

19.

20.

Erdogan E, Cansever T. Pyogenic brain abscess. Neurosurg Focus.
2008; 24 (6): E2. doi: 10.3171/FOC/2008/24/6/E2.

Bilic I, Petri NM, Krstulja M et al. Hyperbaric oxygen is effective in
early stage of healing of experimental brain abscess in rats. Neurol Res.
2012; 34 (10): 931-936. doi: 10.1179/1743132812Y.0000000091.
Muzumdar D, Jhawar S, Goel A. Brain abscess: an overview. Int )
Surg. 2011; 9 (2): 136-144. doi: 10.1016/j.ijsu.2010.11.005.
Kurschel S, Mohia A, Weigl V, Eder HC. Hyperbaric oxygen therapy
for the treatment of brain abscess in children. Childs Nerv Syst.
2006; 22 (1): 38-42. doi: 10.1007/s00381-005-1147-z.

Mortensen CR. Hyperbaric oxygen therapy. Curr Anaesth Crit Care.
2008; 19 (5-6): 333-337. doi: 10.1016/j.cacc.2008.07.007.
Tibbles PM, Edelsberg JS. Hyperbaric-oxygen therapy. N Engl ] Med.
1996; 334 (25): 1642-1648. doi: 10.1056/NEJIM199606203342506.
Kutlay M, Colak A, Yildiz S, Demircan N, Akin ON. Stereotactic
aspiration and antibiotic treatment combined with hyperbaric
oxygen therapy in the management of bacterial brain abscesses.
Neurosurgery. 2005; 57 (6): 1140-1146.

113


http://www.medigraphic.org.mx
www.medigraphic.org.mx

