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Abstract

Introduction: To evaluate the characteristics of patients who have undergone surgical operations due to brain abscess and to assess the risk
factors for mortality and the outcomes.

Methodology: Patients who have undergone surgical operations due to brain abscess between January 2014 and January 2024 in our hospital
were evaluated retrospectively. Patients were divided into 2 groups to determine poor outcome predictive factors.

Results: A total of 57 patients with brain abscess were evaluated. Brain abscess was developed after a surgical procedure in 33% of the patients.
Of these patients, 44 (77%) recovered without sequelae, 3 cases had epilepsy, and 2 had hemiplegia. Comparing the patients with poor outcome
and the patients with good outcome in terms of symptom duration, time to hospital admission, and C-reactive protein, erythrocyte sedimentation
rate and procalcitonin values, we detected statistically significant difference only in erythrocyte sedimentation rate (p = 0.018). Patients with
poor outcome had higher C-reactive protein and procalcitonin values and shorter symptom duration and time to hospital admission than the
patients with good outcome. Multivariate logistic regression analysis revealed that erythrocyte sedimentation rate is a predictive factor for poor
outcome.

Conclusions: Brain abscesses with high mortality and morbidity. Detailed questioning of symptom duration and time to hospital admission in
patients presenting with headache who have or have not undergone surgical operation, precisely evaluating C-reactive protein, sedimentation,
and procalcitonin values after performing necessary scanning procedures, and swiftly planning surgical and/or antibiotic treatment are
associated with survival benefit.
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Introduction neighboring focus of infection such as otitis,

The brain abscess, which is defined as a suppurative
area surrounded by a capsule in the brain parenchyma,
is a central nervous system infection with a high risk of
life-threatening  neurological deficit [1,2]. The
estimated annual incidence in Europe is 0.4-
1.3/100.000, with 6700 cases detected each year [3]. In
Tiirkiye, it is reported that the incidence has decreased
t0 0.98/100 000 in 2021 from 3.68/100.000 in 2017 [4].
The risk factors for brain abscess include diabetes
mellitus, head trauma, brain surgery, and
immunosuppression; however, it may also occur
without an underlying risk factor. Despite the
innovations in the diagnosis and treatment, the 30-day
and one-year mortality rates for brain abscess are 13%
and 20%, respectively [3].

The infection may develop after an invasion from a

mastoiditis, tooth decay, or sinusitis, following a
penetrating head trauma or cerebral surgery, or as the
consequence of hematological spread. However, the
source of infection remains undetected in nearly 25% of
the cases [5].

This study evaluates the characteristics
(demographic, clinical, laboratory, radiological
imaging, and microbiological) of patients who have
undergone surgical operation for brain abscess as well
as the risk factors for poor outcomes.

Methodology
Study design

The study protocol was approved by the ethical
committee of Health Sciences University Adana City
Training and Research Hospital, Adana, Tiirkiye
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(Approval No. 3001). Magnetic resonance imaging
and/or computed tomography of the brain were used for
radiological diagnosis of the infections.

Hospital records of all patients who had been
hospitalized in our hospital between January 2014 and
January 2024 with the diagnostic codes of International
Classification of Diseases (ICD-10) including G06
(Intracranial and intraspinal abscess and granuloma),
G06.0 Intracranial abscess and granuloma), G06.2
(Extradural and subdural abscess, unspecified), and
GO7 (Intracranial and intraspinal abscess and
granuloma, in diseases classified elsewhere) were
retrospectively identified and evaluated for eligibility
criteria.

Patients older than 18 years of age who were
followed up as inpatients at Health Sciences University
Adana City Training and Research Hospital between
January 2014 and January 2024 and who underwent
surgery for brain abscess were eligible for the study.
Patients younger than 18 years of age and patients who
did not receive treatment for spondylodiscitis were
excluded from the study. Abscess material culture
and/or blood culture, abscess tuberculosis culture, and
fungal culture were obtained for microbiological
identification. Specimens obtained during surgery were
pathologically analyzed in terms of abscess. All patients
underwent a surgical procedure consisting of
craniotomy and abscess drainage and/or capsule
excision. Rifampicin solution was used to clean the
surgical area.

For the intra-parenchymal abscess, localization of
the abscess and border of the parenchymal depth to
surrounding tissues was detected using intraoperative
neuro-navigation. After complete or partial excision of
the abscess and the surrounding capsule, the surgical
area was irrigated with normal saline.
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Patients’ clinical features, risk factors, laboratory
findings, results of microbiological examination and
radiological imaging, and antibiotic therapy and its
outcomes were then recorded in the patient charts,
which have been created by screening the electronic
patient files. Based on the clinical outcomes, the
patients were divided into two groups as good outcome
(patients who healed without sequel) and poor outcome
(patients who healed with a severe sequel or who died).

Statistical Analysis

Descriptive statistics were presented as frequency,
percentage, mean, standard deviation, median,
minimum and maximum, and 25th Percentile (Q1) and
75th Percentile (Q3). Fisher's Exact Test was used for
the analysis of categorical variables when 20% of the
expected frequencies had a value smaller than 5. The
assumption of normality was controlled by Shapiro
Wilk Test. The difference between the numerical data
of two groups was analyzed by Independent Samples t-
test when the data were distributed normally and by
Mann-Whitney U Test when the data was not
distributed normally. The variables with a p < 0.20 in
the univariate analysis were included in the logistic
regression model. VIF (variance inflation factor) values
were analyzed to assess the multicollinearity problem,
and no multicollinearity problem was determined
between the variables included in the model (VIF < 10).
Statistical analyses were done using SPSS 23.0
program. A p < 0.05 was considered statistically
significant.

Results

A total of 57 patients with brain abscess were
evaluated. Of the patients, 55.4% were male and the
mean age was 43.7 = 2.4 (range 19-77) years. Headache

Figure 1. Axial TIW, coronal TIW contrast-enhanced, and sagittal T1W magnetic resonance imaging scans of a patient for temporal lobe
abscess.

1183



Bilgin et al. — Characteristics of Cases with Brain Abscess

J Infect Dev Ctries 2025; 19(8):1182-1188.

Figure 2. Axial TIW, coronal T1W, and sagittal T1W magnetic imaging scans of the surgical cavity in the first 24 hours after surgery for
temporal lobe abscess.

was the most common symptom (93%). The classical
triad consisting of headache, fever and focal
neurological deficit was detected in only 7% of the
patients. Diabetes mellitus was the most frequent
comorbidity (n = 16). In our series, 33.3% patients had
a history of previous surgery (Figure 1, 2). The frontal
lobe (42%) was the most common site of involvement.
All but two of the patients received parenteral antibiotic
therapy as inpatient over the treatment course. It was
found that 44 patients (77%) recovered without sequel.
However, 3 patients had epilepsy and 2 patients had
hemiplegia as a sequel. The characteristics of the
patients with good outcome and poor outcome are
presented in Table 1. Comparison of the groups is
summarized in Table 2. Multivariate logistic regression
analysis for the predictive factors of poor outcome is
presented in Table 3.

Tissue culture was obtained from all but 5 patients,
and growth was detected in only 28.8% of them. Gram-
positive bacteria were detected in 73.3%, M.
tuberculosis was detected in 6.7%, and Gram-negative

bacteria was detected in 20% of tissue cultures showing
growth. The Gram-positive bacteria in the order of
frequency of growth were Viridans streptococci (6),
MRSA (2), and E. fecalis (2), and the Gram-negative
bacteria in the order of frequency of growth were
Enterobacteriaceae (3) and S. maltophiliae (1) (Table
4).

Discussion

Brain abscess, which is a local infection of the brain
parenchyma, remains as a disease difficult to manage
despite surgical drainage and high-dose long-term
antibiotic therapy. Advances in the diagnostic and
therapeutic methods have contributed to the 5-15%
reduction in disease mortality in the last 20 years [6].
The association between predisposition to infection and
diabetes has been reported previously. Impaired
glucose control increases the risk of developing brain
abscess by affecting host defense [7]. Similar to the
studies conducted by Huang et al. [7] and Tehli et al.
[8], DM (28%) was the most common comorbidity in

Table 1. The characteristics of the patients’ poor outcome and good outcome.

Characteristics Outcome n Mean + SD (Min-Max) Median (Q1-Q3) )
BB gmiuse R
T B Bmumee e
oo &% L ERiaton e
Hemoglobin (f?’rggfi 411431 121‘(2)88:? ;3.51 ?8(,51;:};)7) 12;%?1(3?; 114)1, 1 0.098°
Leakocyte coun Good 44 13596R24 76603 (450036500 11450 (8465-16250) 0992
cRe Good 44 8834 2.2 (12398 68 4115105 0332
Procalcitonn Good 034056 (00321 015 (004:02) 0475
ESR Good  da 2602+ 1520 (17:93 45 (325,56 o'

1: Independent paired sample t-test; 2: Mann Whitney U test.
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our study population.

Table 2. Comparison of the groups in the outcome.

Outcome

Characteristics Poor n (%) Good n (%) Total n (%) P
Sex

Male 10 (76.9) 21 (47.1) 31 (54.4) 0.063!
Female 3 (23.1) 23 (52.3) 26 (45.6) ’
Symptom

Headache 4(30.8) 21 (47.7) 25 (43.9)

Fever 0(0) 3(6.8) 3(5.3)

Focal neurological deficit 0 (0) 1(2.3) 1(1.8) 01512
Headache-fever 4(30.8) 14 (31.8) 18 (31.6) ’
Triad* 3(23.1) 1(2.3) 4(7)

Headache-seizure 2 (15.4) 4(9.1) 6 (10.5)

Surgery

No 7 (53.8) 31(70.5) 38 (66.7) 03232
Yes 6 (46.2) 13 (29.5) 19 (33.3) ’
Comorbidity

No 9 (69.2) 30 (68.2) 39 (68.4) 0.992
Yes** 4(30.8) 14 (31.8) 18 (31.6) ’
Source of abscess

Unidentified 10 (76.9) 23 (52.3) 33 (57.9)

Dental 0(0) 1(2.3) 1(1.8)

Sinus 1(7.7) 2 (4.5) 3(5.3) 0.452°
Ear 1(7.7) 6 (13.6) 7(12.3)

Trauma 1(7.7) 12 (27.3) 13 (22.8)

Re-surgery

No 9 (69.2) 37 (84.1) 46 (80.7) 02512
Yes 4(30.8) 7(15.9) 11 (19.3) ’
Concomitant infection

No 10 (76.9) 39 (88.6) 49 (86) 03652
Yes*** 3(23.1) 5(11.4) 8 (14) ’
Growth in tissue culture

No 8 (72.7) 29 (70.7) 37(71.2) 0992
Yes 3(27.3) 12 (29.3) 15 (28.8) )

1: Pearson chi square test; 2: Fisher’s Exact test; * Headache + fever + focal neurological deficit; ** Diabetes mellitus 16 patients; immunosuppression 2 patients;
*** Sinusitis, otitis, bacteremia.

Table 3. Multivariate logistic regression analysis for the predictive factors of poor outcome.

95% C.L for EXP (B)

B S.E. Wald df Sig. Exp (B) Lower Upper
Constant -3.341 1.064 9.860 1 0.002 0.035
ESR 0.040 0.018 4.961 1 0.026 1.041 1.005 1.078
-2LL = 55.62; Nagelkerke R: 0.412; Success rate: 76%.
Table 4. Distribution of microorganisms grown in tissue cultures.
Bacteria N (%)
Gram-positive bacteria
Viridans streptococci* 6
MRSA 2
E. fecalis 2
Gram-negative bacteria
Enterobacteriaceae** 3
S. maltophiliae 1
M. tuberculosis 1

*S. mitis, S. constellatus, S. intermedius, S. mutans; ** E. coli, K. pneumonia.
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Surgical procedure is considered as a risk factor for
developing brain abscess. One-third of our patients
developed brain abscess after a neurosurgical procedure
performed due to intracranial mass. In the present study,
however, no statistically significant relationship was
detected between poor outcome and comorbidity or
neurosurgery (p = 0.99 and p = 0.323, respectively).

Consistent with the literature, symptom duration
and time to hospital admission were shorter in patients
who died [9]. In the present study, we found no
significant relationship between poor outcome and
symptom duration and time to hospital admission (p =
0.075 and p = 0.083, respectively). However, symptom
duration and time to hospital admission were
significantly shorter in the patients with poor outcome,
which was similar with the study conducted by Dietler
et al. [10]. Immediate surgical intervention and
antibiotic therapy would be beneficial in patients
diagnosed with brain abscess, who have short symptom
duration and shorter time to hospital admission and who
have indication for surgery.

The localization of abscess varies according the
source of infection. While otitis media and mastoiditis
are associated with temporal lobe or cerebellar
abscesses, paranasal sinusitis is frequently associated
with frontal lobe abscess. In the present study, frontal
lobe was the most common localization of abscess, with
a single lesion in all. This result was consistent with the
literature [7,8]. Similar with the study conducted by
Zhang et al. [11], abscess localization was not a risk
factor for poor outcome (p = 0.183).

Although there was no statistically significant
difference between the sexes in terms of poor outcome
(p = 0.063), male sex accounted for more than half of
the study population (54.4%). Similar with the present
study, Huang et al. [7] reported that males are more
likely to develop brain abscess than females (2.8:1), and
Tehli et al. [8] detected brain abscess more frequently
in males.

Headache, fever and focal neurological deficits are
considered as the classical symptom triad of brain
abscess. In the present study, however, this triad was
detected in only 7% of the patients. This lower rate as
compared to the earlier studies [2,7], might have
resulted from the small sample size of the present study.

Inflammation markers such as C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR) and
procalcitonin (PCT) level play a limited role in the
diagnosis of brain abscess [2,10]. Procalcitonin,
leukocyte count or CRP is not useful in excluding the
diagnosis of brain abscess, however high levels may
indicate severe disease/rupture [3]. In the multivariate

J Infect Dev Ctries 2025; 19(8):1182-1188.

analysis, high ESR value was found to be a predictive
factor for poor outcome. CRP and procalcitonin values
were higher in the patients with poor outcome, with no
statistically significant difference between the groups.
Although these inflammatory biomarkers play a limited
role in the diagnosis, they may guide the clinicians and
neurosurgeons in terms of poor clinical prognosis. For
this reason, CRP and ESR values should be taken into
consideration while planning treatment for brain
abscess.

While starting empirical antimicrobial therapy, the
antimicrobial agent should be chosen carefully taking
the underlying predisposing factors, the source of
infection, and potential etiological agents into account.
Microbiological diagnosis is very important for a
successful  treatment. Growth of the agent
microorganism provides the clinician with information
about targeted antimicrobial therapy by facilitating
determination of antimicrobial susceptibility. In order
to enhance the probability of accurate microbiological
diagnosis, antibiotics should not be started until
performing the neurosurgical aspiration or excision in
available patients. Aspiration materials should be taken
for aerobic and anaerobic cultures during the procedure
and they should be transferred to the microbiology
laboratory in a fastest manner. In the present study,
tissue samples for culture were obtained from all but
five patients during the procedure and were then sent to
the laboratory, which revealed growth in only 28.8%.
Gram-positive bacteria were grown in 67% of these
cultures, with viridance streptococci being the leading.
Consistent with the literature, Gram-positive bacteria
accounted for the majority of culture growth [10,12]. In
the present study, the rate of culture positivity was
28.8% and was lower than that found in earlier studies
(46-70%) [2,7,13]. This may be due to antibiotherapy
started in some patients before collecting sample for
culture, as well as the failure to detect some
microorganisms using standard methods of culture
performed in our laboratory.

Although the 'European Society of Clinical
Microbiology and Infectious Diseases' (ESCMID)
guideline for the diagnosis and treatment of brain
abscess; although a total of 6-8-week intravenous
antimicrobial therapy is recommended for aspirated or
conservatively treated brain abscesses (excluding
tuberculosis, toxoplasmosis, nocardiosis, permanent
neuroanatomical defects and fungal brain abscess), it is
stated that shorter duration as 4 weeks can be
considered for the patients treated with abscess excision
based on the expert opinion [3]. Evans et al. determined
that shorter duration of intravenous antibiotherapy for
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brain abscesses is not associated with increased
mortality rate [14]. Brouwer et al. reported that
intravenous (IV) route of administration is required for
a long-term antibiotic therapy as 6-8-week; however,
they also stated that 1-2-week IV antibiotic therapy may
also be appropriate before switching to oral therapy
depending on the patient’s clinical status [1]. In the
present study, excluding those who died, all but two of
the patients who survived received antibiotic therapy
for 4-6 weeks as inpatient. The mean duration of
treatment was significantly shorter in those who died as
compared to those who survived (p = 0.002). This is an
expected result since the duration of treatment for the
patients that die during treatment would be short
anyway. We think that the reason for our patients with
brain abscess to complete the antibiotic treatment as
inpatient may be due to the fact that they have been
followed-up by different infectious diseases specialists
during consultations. Thereby, we planned to develop a
treatment protocol for our clinic.

Brain abscess may cause serious neurological
sequels such as motor weakness, aphasia and epilepsy
[15]. The neurological sequel was epilepsy in three and
hemiplegia in two of our patients. These sequels
indicate poor prognosis.

Our study has some limitations. First, it is a single-
center retrospective study. Second, the sample size is
small. Prospective studies with larger sample size are
required to better understand this disease.

Conclusions

For brain abscess with high mortality and
morbidity, early surgical drainage in combination with
antibiotherapy taking primarily the ESR value, as well
as CRP value, symptom duration and time to hospital
admission, into account would contribute to good
clinical outcomes. Further research is needed to confirm
our conclusion.
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