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Abstract

Background: Brain abscess is a worldwide health problem with a high morbidity and mortality rate. It begins as a localized
area of cerebritis and develops into an encapsulated will-formed abscess. The Pyogenic brain abscess formation starts when
bacteria enter cerebral tissues as with trauma, or contiguous spread from a suppurative focus or through hematogenous
dissemination from a distant infection.

Methods: The study analyses the effect of antibiotics versus the surgical intervention in the curative treatment of pyogenic
brain abscess. It is a retrospective analysis study conducted on a series of 25 patients having various stages of pyogenic brain
abscess (BA) diagnosed between January 2018 and January 2023 in our institution. All the patients conducted a standard
data collection including clinical assessment, radiological and laboratory investigations, medical treatment (with triple
intravenous antibiotics), and surgical abscess aspiration. The surgical and medical treatments were compared depending on
the radiological and the clinical improvement.

Results: Clinical improvement was temporary for all patients with continuous medical treatment for a short time, without
radiological improvement. While after surgical aspiration all patients had dramatic radiological, clinical, and laboratory
improvement.

Conclusion: The gold standard treatment of brain abscess is surgical intervention. Medical treatment could reduce the clinical
effects of brain abscess, but it is not considered as a definitive cure.

Keywords: Brain Abscess; Surgical Treatment of Brain Abscess; Long Term Effect of Antibiotics on Brain Abscess; Definitive
Cure of Brain Abscess; Antibiotic with Brain Abscess; Aspiration of Brain Abscess

Abbreviations: BA: Brain Abscess; CNS: Central Nervous
System; CBC: Complete Blood Count; ESR: Erythrocyte
Sedimentation Rate; C-RP: C-Reactive Protein; GPB: Gram
Positive Bacteria.

Introduction

Brain abscess is a universal health problem with a high
morbidity and mortality rate [1]. It is considered one of the
most serious diseases of the CNS, with a higher morbidity rate

Radiological Progression of Pyogenic Brain Abscess with Antibiotics uses Compared to Surgical

Intervention

in the fourth decade of life [1]. It begins as a localized area
of cerebritis and develops into an encapsulated will-formed
mass-like lesion [2], with non-specific clinical symptoms and
signs [3]. The Pyogenic brain abscess formation starts when
bacteria enter cerebral tissues as with trauma, or contiguous
spread from a suppurative focus, or through hematogenous
dissemination from a distant infection [4]. In contrast to
a parenchymal brain abscess, a primary intraventricular
abscess is a slowly progressing infectious process at which
bacteria enter the ventricles through the choroid plexus
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[5]- Computed Tomography (CT) is used for the diagnosis of
brain abscesses as well as for follow-up [6]. In addition to
CT, MR imaging has contributed to the differential diagnosis
of brain abscesses. Brain abscess surgical aspiration may
be performed with the aid of an endoscope, stereotactic
aspiration, intraoperative ultrasound guidance and with
Neuronavigation uses with satisfactory results than medical
treatment alone.

Methods

A retrospective analysis study was conducted on a

series of 25 patients having various stages of pyogenic brain
abscess (BA) between January 2018 and January 2023
in our institution. All the patients conducted a standard
data collection which included: clinical assessment,
radiological, laboratory investigations, medical treatment
(with antibiotics), and surgical aspiration. The surgical and
medical treatment results were compared depending on
radiological and clinical findings and improvement of the
patient. The study includes all patient’s demographic data,
neurological status, clinical presentation, radiological, and
laboratory findings in Tables 1 & 2.

Lab
CT Brain MRI Brain Examination
N | Sex | Age | Headache N‘a;:lsneiatli?lnd Fits | Weakness | Fever | Abscess Rule out ESR, C Reactive
g Stages | other Lesion | Protein, WBS
Count

1 M 45 +ve +ve -ve -ve +ve Cerebritis +ve +ve
2 F 37 +ve +ve +ve +ve +ve Cerebritis +ve +ve
3 M 31 +ve -ve -ve -ve +ve Cerebritis +ve +ve
4 M 45 +ve -ve -ve -ve +ve Cerebritis +ve +ve
5 M 60 +ve +ve -ve -ve +ve Cerebritis +ve +ve
6 F 56 +ve -ve -ve -ve +ve Cerebritis +ve +ve
7 M 41 +ve -ve -ve -ve +ve Capsule +ve +ve
8 F 32 +ve +ve -ve -ve +ve Capsule +ve +ve
9 M 31 +ve +ve -ve +ve +ve Cerebritis +ve +ve
10 M 58 +ve +ve -ve -ve +ve Cerebritis +ve +ve
11 M 48 +ve -ve -ve -ve +ve Cerebritis +ve +ve
12 F 59 +ve -ve +ve -ve +ve Cerebritis +ve +ve
13 M 45 +ve -ve -ve -ve +ve Capsule +ve +ve
14 M 55 +ve -ve -ve -ve +ve Capsule +ve +ve
15 M 39 +ve -ve -ve -ve +ve Capsule +ve +ve
16 M 39 +ve -ve -ve -ve +ve Capsule +ve +ve
17 M 55 +ve -ve -ve -ve +ve Capsule +ve +ve
18 M 60 +ve +ve -ve -ve +ve Capsule +ve +ve
19 M 57 +ve -ve -ve -ve +ve Cerebritis +ve +ve
20 F 41 +ve -ve -ve +ve +ve Cerebritis +ve +ve
21 M 43 +ve -ve +ve +ve +ve Cerebritis +ve +ve
22 M 55 +ve +ve -ve -ve +ve Cerebritis +ve +ve
23 M 37 +ve -ve -ve -ve +ve Capsule +ve +ve
24 M 55 +ve +ve -ve -ve +ve Capsule +ve +ve
25 M 49 +ve +ve -ve -ve +ve Capsule +ve +ve

Table 1: Master Table Retrospective Analysis.
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Conservative Clinical and Lab Radiological,
. MRI\CT Improvement . .
Treatment Duration . . Improvement Clinical, Lab
N . with Conservative . . In Weeks
Before Surgery in Treatment with Conservative Improvement
Weeks Treatment after Aspiration
1 2 -ve -ve +ve 4 weeks
8 w multiple
2 6 -ve -ve +ve
abscess
3 2 -ve -ve +ve 4w
4 2 -ve -ve +ve 6w
5 2 -ve -ve +ve 6w multiple
abscess
6 2 -ve -ve +ve 6w
7 4 -ve -ve +ve 4w
8 2 -ve -ve +ve 6w
9 4 -ve -ve +ve 6w
10 4 -ve -ve +ve 8w multiple
abscess
11 2 -ve -ve +ve 6w
12 3 -ve -ve +ve 8w multiple
abscess
13 2 -ve -ve +ve 8w multiple
abscess
14 2 -ve -ve +ve 8w multiple
abscess
15 4 -ve -ve +ve 6w
16 2 -ve -ve +ve 4w
17 2 -ve -ve +ve 6w multiple
abscess
18 3 -ve -ve +ve 5w
19 4 -ve -ve +ve 4w
20 2 -ve -ve +ve 4w
21 4 -ve -ve +ve 4w
22 3 -ve -ve +ve 6w
23 3 -ve -ve +ve 6w
24 2 -ve -ve +ve 6w
25 2 -ve -ve +ve 5w

Table 2: Master Table Surgical and Medical Treatment Results.

The ages of the patients ranged from 31 years old up to
60 years old. (5 women and 20 men) All patients presented
to the outpatient clinic with nonspecific headache, nausea or
vomiting, fever, epilepsy, and or cranial nerve affection. Full
neurological examinations were conducted on all patients
followed by doing CT, and or MRI brain (to rule out space
occupying lesions other than brain abscess). Most of the cases
diagnosed by CT brain except in patients with other brain
lesions confusing with brain abscess like brain tumors, MRI
brain was the first choice for differential diagnosis [7]. All
diagnosed intraparenchymal pyogenic brain abscesses are
included in this study with exclusion of other lesions looks
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like brain abscess such as: Intracerebral bleed, Ischemic
stroke, and Non-infectious space--occupying lesion (e.g.,
brain tumor). All patients have no immunological diseases
except for 3 patients presented by multiples brain abscess
and were drugs addict. The existence of perilesional brain
edema and its types (minimal, moderate, or severe), with
or without midline shift (less than 5 mm, or more), and the
brain abscess size in mm or in cm are used as a predictor
for radiological measurement and for follow up. In addition,
Leukocyte count, serum C-reactive protein level, and
erythrocyte sedimentation rate are for laboratory evaluation
and follow up. In the earlier phases, a non-contrast CT
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may show only low-attenuation abnormalities with a mass
effect which confused with other brain lesions [8]. Ring
enhancement is virtually always present in late phases [9].
In this study, the same protocols for follow-up as in literature
were followed. The most frequently isolated organisms are
viridians streptococci and Staphylococcus aureus.

Results

Twenty-five patients were included in this study with
various stages of brain abscess from January 2018 to January
2023 in our institution. The patients age ranged from 31
years old up to 60 years old (5 women (20%), and 20 men
(80%)). They presented in the outpatient clinic complaining
of headache (100%), nausea or vomiting (5%). Fever (10%),
epilepsy (5%), and cranial nerves affection (5%). Abscess
were diagnosed by CT brain in most cases except in cases
confusing with other brain lesions, MRI brain was the first
choice for deferential diagnosis especially in the stage of
cerebritis. All patients had a CT brain (100%) and (50%)
had MRI with CT. The site of brain abscess was different
dependingonsource ofinfection where (40%) were temporal,
(20%) frontal, (20%) parietal, (10%) frontoparietal, (10%)
multiple. In 60% of the patients the source of infection was
suggested clinically to be an inner ear pathology like otitis
media, and the other sources were non-specific. The size of
the abscess was different, ranging from few mm in cerebritis
stage to more than 2X2 cm in late stages. All the patients had
routine laboratory investigations in the form of complete
CBC, electrolyte, CRP, ESR. All patients had standard medical
treatment with triple intravenous antibiotics therapy,
and non-steroidal anti-inflammatory medications in the
cerebritis stage and for 4 weeks after surgery. The antibiotics
used were broad spectrum antibiotics which changed after
culture and sensitivity obtained from the abscess. The
empirical antibiotics coverage used were third-generation
cephalosporin (Cefotaxime or Ceftriaxone 2gm every 24
hrs.), Metronidazole 500 mg q 8 hrs., plus Vancomycin 15-20

mg/kg (divided Q12H), theses “triple high dose” antibiotics
used intravenously for 4 weeks followed by one weeks
after aspiration of the abscess followed by oral antibiotics
for another 4 weeks. Mature pyogenic brain abscesses are
hypointense on T1-weighted, and hyperintense on T2-
weighted MR images. While they display an isointense or
slightly hyperintense rim on unenhanced T1- weighted
images and a hypointense rim on unenhanced T2-weighted
images, they show well-defined peripheral rim enhancement
on postcontrast T1-weighted images. CT scan was ordered
every 2 weeks for one month then followed by monthly CT
after discontinuation of antibiotic therapy until the complete
resolution of the abscess (2-3 months). An immediate
CT scan is ordered if any deterioration is detected or if no
clinical improvement despite a full course of therapy. History
of middle ear infections, chronic otitis media were found
to be the most common causes of brain abscess which are
diagnosed clinically. All the patients have temporary clinical
improvement with continuous medical treatment with
antibiotics and nonsteroid anti-inflammatory, then they
deteriorate again even with continuous medications. While
after surgical aspiration, all the patients have dramatic
radiological, clinical and laboratory improvement (100%)
without recurrence of the symptoms, except in cases of
multiple brain abscess. No radiological improvement was
found during the period of medical treatment.

The radiological improvement was detected in the
CT, and MRI brain by reduction of size of abscess, and or
disappearance of the edema. The duration of disappearance
of the abscess and brain oedema after aspiration ranged from
2 to 4 weeks and the hospitalizations time ranged from 4 -
6 weeks according to the patient improvement. The culture
of abscesses for aerobic, anaerobic, acid-fast organisms’
fungi, and Gram stain were done where some results show
nonspecific organisms (20%) (Figures 1-5).

CT and MRI brain were not conclusive for brain abscess.

Figure 1: CT brain of a male patient with history of chronic headache for one and have months associated with vomiting,
epilepsy, slurred speech, and right-side weakness Grade 4, treated with intravenous antibiotics for 2 weeks because the first
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Figure 2: localization and marking site of the burr hole for aspiration of the abscess.

Figure 3: MRI brain of the same patient axial and coronal cuts shows progression of the abscess instead of intravenous
antibiotics for more than 7 days.

Figure 4: CT brain axial cuts shows a new developed abscess after aspiration of the first one instead of full intravenous
antibiotics uses for 7days depending on culture and sensitivity obtained after first aspiration.
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Figure 5: CT brain of the same patient after second aspiration show no more abscess formation and regression of brain edema.

Discussion

Pyogenic brain abscess is a focal collection of pus within
the brain. The incidence of pyogenic brain abscesses is 8% of
intracranial masses in the developing countries, whereas in
the West the incidence is 1% to 2%, with male predominance
[10]. The condition is rare because of the brain natural
resistance to infection, its abundant vascular supply, and the
relative impermeability of the blood-brain barrier [11]. The
source of infection of brain abscess is different it can arise
by extension of contiguous infections [12], penetrating head
injury [13], neurosurgical procedures, or hematogenous
spread from distant extracranial sources. Previous studies
in a developing country reported otitis media as the most
common source of intracranial suppuration [14]. In our study
there were no changes of the source of infection relative to
other studies. Gram-positive bacteria (GPB) cause most brain
abscesses, specifically, streptococci (aerobic, anaerobic, and
microaerophilic) in 30-60% and staphylococci in 10-20%
[15]. In comparison, enteric gram-negative bacteria (GNB)
account for 23-33% of cases [16]. In our study the most
frequently isolated organisms were viridians streptococci
and Staphylococcus aureus as found in other literatures
[17]. In the pediatric patient group, the most common
predisposing factor is congenital heart disease or adjacent
cranial infection [18,19]. While in this study, pediatric
patients were not available. The source of infection may be
unidentified in 25-38% of cases, with the resulting brain
abscesses classified as “cryptic” [20,21]. In our study 40% of
patients were found without finding the source of infection
and treated as pyogenic brain abscess.

Regarding the age predilection individuals older than 40
years are more susceptible to brain abscess [22], whereas
other studies revealed that brain abscess occurs more often
in individuals younger than 40 years [23] Brain abscesses
were found in younger patients (less than 35 years old)
especially in addict patients in our study.

The penetration of antibiotics from the systemic
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circulation into brain tissue is complex due to presence of
blood-brain barrier and the blood-CSF barrier. Thus, the
penetration of drugs into CSF, brain tissue, and other tissues
are different. So, concentrations of antibiotics in plasma
cannot be used to predict the concentrations of these agents
in brain tissue or intracranial pus. One of the factors which
limit the penetration of antimicrobial to the brain abscess is
that the capillary bed of the choroid plexus, non-fenestrated
meninges, and all organic compounds pass through a lipid
membrane, this defense mechanism affect antibiotics
absorption by the brain. Other factors that give negative
effects of antimicrobial prophylaxis are resistant organisms,
inadvertent slackening of aseptic discipline, idiosyncratic
reactions to the drug [24]. According to the “Infection
in Neurosurgery” Working Party of The British Society
for Antimicrobial Chemotherapy,’ the guiding principles
for surgical management are: To urgently reduce raised
intracranial pressure, to confirm the diagnosis, to obtain
pus for microbiological diagnosis, to enhance the efficacy of
antibiotic therapy [25]. In our study and other research, brain
abscess surgeries are the preferred method of treatment
[26], because it provides rapid relief of raised intracranial
pressure, easy to perform, and helps to increase the effect
and work of antibiotics. And the main disadvantages are
repeated procedures for multiple brain abscess [27].

The mortality rates reported have varied between 1%
- 32% [28]. The mortality rates reported in recent large
case series are in the range of 8%-25% [29-31] while after
aspiration of the abscess the mortality rate was zero in our
study.

Limitations

This study has many limitations. First, the sample size
was small. Second, it was a retrospective, single-center study.
Therefore, multicenter studies with larger samples should
be conducted in the future.
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Conclusion

The gold standard treatment of pyogenic brain abscess

is surgical intervention. Medical treatment in the form of
specific or non-specific antibiotics could be helpful for
reducing the clinical and laboratory effects of brain abscess,
but it is not considered as a definitive cure.
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