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ABSTRACT

Background: Neurosurgeons in developing countries come across brain abscess frequently, but Enterococcus as 
a cause of abscess is rare. Aims: To describe clinical profile and treatment of a series of patients with enterococcal 
brain abscess. Materials and Methods: We retrospectively reviewed microbiological records of patients with brain 
abscess to identify Enterococcus as a causative organism. Results: 12 patients (nine males) were diagnosed to have 
enterococcal brain abscess. All were due to E. species. Conclusions: The clinical feature and management are not 
different from other etiological agents. The prognosis of enterococcal brain abscess is more favourable than bacteremia.
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A series of enterococcal brain abscesses

Case Series

Introduction

Brain abscess remains one of the commonly encountered 
neurologic emergencies in developing countries 
despite advances in neurosurgical, neuroimaging, and 
microbiological techniques; and the availability of new 
antibiotics. The successful treatment of brain abscesses 
requires surgery, appropriate antibiotic therapy, and 
eradication of the primary source. Though high mortality 
and morbidity has been reported, timely intervention can 
lead to favourable outcome.[1] The common causative 
organisms of brain abscess are Staphylococcus aureus, 
Streptococcus pneumoniae, Hemophilus influenzae, 
Escherechia coli, proteus, and Pseudomonas species.[1] 
Enterococcus is a rare cause of brain abscess. We present 
a series of 12 cases of enterococcal brain abscess.

Materials and Methods

We retrospectively reviewed the patients of enterococcal 
brain abscess treated at our institute in last 5 years. 

The clinical profile, microbiological characteristics, 
treatment, and outcome of these patients were reviewed. 
The drained abscess material was processed for 
Gram‑staining, Ziehl–Neelsen staining and was cultured 
aerobically on blood agar, chocolate agar, MacConkey 
agar, Lowenstein Jensen medium, Sabouraud’s dextrose 
agar and thioglycollate broth with overnight incubation. 
For the isolation of anaerobic organisms, blood agar was 
inoculated and incubated in anaerobic jar (Hi media 
gas pak) where the plates were read after 48 h. The 
Gram‑stained smear showed pus cells with Gram‑positive 
oval cocci in pairs with typical arrangement suggestive 
of E. species. Following precise aerobic and anaerobic 
incubations small, translucent, round α haemolytic/
nonhaemolytic colony were observed. The isolates were 
identified as E. species after subjecting to biochemical 
studies like catalase test, esculin hydrolysis and ruling 
out, according to standard identification methods. 
Antibiotic susceptibility was performed according to 
Clinical and Laboratory Standards Institute guidelines 
and the different isolates were found to be variably 
sensitive to common antibiotics. No isolate was resistant 
to vancomycin.

Results

Demographics
Twelve patients (nine males) were diagnosed to have 
enterococcal brain abscess. All were due to E. species. 
Children were equally susceptible like the adults. 
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Supratentorial location was more common. All of them 
had raised intracranial features. Fever was present in 
half of them. 3 patients presented in unconscious state. 
Predisposing factor could be identified in 10 (83.33%); 
eight had chronic suppurative otitis media (CSOM), 
and two congenital heart disease (CHD). One lady was 
2 months pregnant at the time of diagnosis, she had 
cardiogenic source. 1 patient had recurrent abscess due to 
CSOM, the causative organism of which was bacteroides 
in first instance and Enterococcus in second.

Treatment
Eight underwent surgical excision. 1 patient underwent 
burr-hole aspiration followed by surgical excision. Only 
burr-hole aspiration was performed in three. Enterococcus 
was the sole causative organism in nine. Co-infection was 
found in three; two were bacteroides, and other one was 
Klebsiella. Patients’ details are summarised in Table 1. All 
patients were treated with appropriate antibiotics for 
variable periods. There was no mortality.

Discussion

The causative pathogens of brain abscesses vary according 
to temporal and geographic diversity. The age, underlying 
medical and/or surgical condition of the patient, and 
possible source of infection also determine the causative 
organisms.[1] Once believed to be harmless, E. species 
is now considered as causative agent for urinary tract 
infections, hepatobiliary sepsis, endocarditis, surgical 
wound infection, bacteraemia, neonatal sepsis, and 
nosocomial infection with high mortality.[2,3] Enterococcus 
faecalis is the most common species associated with 
clinical infection, while Enterococcus faecium poses the 
higher antibiotic resistance threat.[4] However enterococci 

are considered as a rare causative pathogen for central 
nervous system infection, brain abscess being even rarer.[5] 
The true incidence of enterococcal brain abscess is difficult 
to determine. Kurien et al. found Enterococcus in only 
1 patient among the 153 patients in their series.[6] We found 
only 10 cases of enterococcal brain abscess described in 
literature, and ours is the largest series of its kind.[1,7,8]

Clinical features
The clinical features of enterococcal brain abscess are 
not different from other causative organisms. It has been 
reported more often in younger patients.[1,8] In our series, 
half of the patients were children. Enterococcal abscesses 
have been commonly described in supratentorial lobar 
locations, cerebellum, and cerebellopontine angle. Besides 
these locations, we had a patient (case 2) with brain abscess 
in basal ganglia due to CHD. The cause of enterococcal 
brain abscess was CSOM in 7 cases,[1,8] dental procedure 
in a case of hereditary hemorrhagic telangiectasia in one,[7] 
and after neurosurgical procedure in one.[8] CHD, which 
was source in two of our patients, has not been reported 
as cause of enterococcal abscess earlier. The species of 
Enterococcus reported were Enterococcus avium in 6 cases, 
E. species in three, and E. faecalis in one.

Treatment
Most of the enterococcal abscesses were treated with 
aspiration, either stereotactic, or burrhole.[1,7,8] Most of 
our patients underwent craniotomy and excision of brain 
abscess, as we believe that antibiotic therapy duration can 
be shortened by totally excising the abscess. The antibiotic 
treatment is based on culture sensitivity. Vancomycin is 
being used often for treatment of enterococcal infection. Na 
et al. described 53 patients of Enterococcus bacteremia, where 
vancomycin was the most commonly used antibiotics.[9] The 

Table 1: Details of patients in our series
Case Age/sex Source Location Surgery Treatment Follow‑up 

(months)
1 7/male CSOM Cerebellum Excision Ampicillin and ofloxacin for 4 weeks NA
2 7/male CHD Basal ganglia Aspiration Ceftriaxone, metronidazole, and gentamicin for 2 weeks 1
3 12/male NA Frontal Excision Ceftriaxone, amikacin, and metronidazole for 4 weeks. At recurrence 

after 1-month: Vancomycin for 1-week and cotrimoxazole for 
2 weeks

4

4 13/female CSOM Temporal Excision Ceftriaxone and ampicillin for 2 weeks 6
5 13/male NA Frontal Excision Cotrimoxazole for 4 weeks 6
6 14/male CSOM# Temporal Excision Ceftriaxone and amikacin for 2 weeks NA
7 19/male CSOM@ Cerebellum Excision Ceftriaxone, amikacin, and metronidazole for 3 weeks 1
8 24/male CSOM Temporal Aspiration Ceftriaxone and amikacin for 4 weeks 12
9 25/female* CHD@ Frontal Aspiration Ceftriaxone, amikacin, and metronidazole for 4 weeks 1
10 28/male CSOM Cerebellum Excision Kloxacillin and cotrimoxazole for 3 weeks 3
11 32/male CSOM CP angle Excision Vancomycin and amikacin for 2 weeks 9
12 40/male CSOM Temporal Aspiration 

then excision
Chloramphenicol, ampicillin, and metronidazole for 3 weeks 4

*Pregnant, #Coinfection with klebsiella, @Coinfection with bacteroides. CSOM: Chronic suppurative otitis media, CHD: Congenital heart disease, CP: Cerebellopontine, 
NA: Not available
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average duration of therapy was 14.3 days with a mortality 
of 24.5%. The common antibiotics that have been used 
to treat enterococcal abscess are ceftriaxone in 5 cases, 
metronidazole in five, and vancomycin in 3 cases. Other 
antibiotics that have been used are amikacin, ceftazidime, 
cefoperazone/sulbactum, moxifloxacin, linezolid, 
meropenem, and ampicillin.[1,7,8] As per our hospital policy 
all patients with brain abscess receive ceftriaxone, amikacin, 
and metronidazole. If the organisms are sensitive to these 
antibiotics, these are continued for variable period based on 
operating surgeon’s discretion. There is tendency to shorten 
the duration of antibiotic therapy if total surgical excision 
is done. The common antibiotics used in our patients were 
ceftriaxone in 7 cases, amikacin in six, metronidazole in 
five, and vancomycin in 3 cases. We also have preference of 
prescribing oral antibiotics, hence we have used ampicillin, 
ofloxacin, cotrimoxazole, kloxacillin, and chloramphenicol 
for our patients based on sensitivity report. The antibiotic 
therapy duration has been variable in literature, and also in 
our cases. Our patients received antibiotics for 2–6 weeks. 
1 patient (case 3), who had recurrence while on first line of 
antibiotics for 1-month, received other antibiotics for two 
additional weeks.

Outcome
The outcome of enterococcal brain abscess is much better 
than bacteremia.[9] Death was reported in only one out 
of 10 patients in literature. None of our patients died. 
The follow-up is not reported well in literature, and the 
treatment outcome assessment is restricted to condition 
at discharge. We had follow-up data of 10 patients, with 
a duration ranging from 1–12 months (median 4 months). 

Only 1 patient had recurrence (case 3) at 1-month of 
surgery. All other patients were doing well at follow-up. 
The reported cases of enterococcal brain abscesses are 
summarized in Table 2.

Conclusion

Enterococci are among the rare pathogens responsible 
for brain abscess. Though presence of it does not warrant 
any extra precaution, the knowledge of its occurrence 
will help the clinician and the microbiologists to 
identify and formulate treatment accordingly. Most 
of the enterococcal brain abscesses can be treated with 
ceftriaxone. Vancomycin is not required as first line of 
antibiotic. As compare to bacteremia the outcome of 
enterococcal brain abscess is favourable.
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