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Background: Intracranial abscess remains a significant health‑care problem. Its 
causes, diagnosis, treatment, and outcome are changing. Aim: This paper reviewed 
the demography, examined new trends, and compared outcomes with different 
treatment options. Methodology: Retrospective analysis of intracranial abscesses 
managed at Memfys Hospital, Enugu  (2004–2014) and University of Nigeria 
Teaching Hospital  (2009–2014). Patients were followed up for at least 6  months. 
All patients had neuroimaging before intervention. Microscopy and culture were 
performed for the specimens. Intravenous antibiotics were given for 2  weeks 
before conversion to oral. Results: Seventy‑nine parenchymal abscesses  (eight 
cases per year) were managed. Peak age was the second decade of life. Previous 
head injury  (21.5%) and meningitis  (16.5%) were the most common predisposing 
factors. The frontal lobe was most common anatomical location (32%). Only 24% 
had positive culture result. Three cases were fungal infections. Seventy percent 
of patients managed with burr hole drainage and 37.5% of craniotomy made 
complete recovery. Overall, 58% of patients made complete recovery, whereas 
19.0% died. Nine percent of cases died before definitive intervention. Among 
the 24% of patients that presented in coma, 47% died within 6  months. Most 
important factor influencing mortality was admission level of consciousness. 
Abscess recurred in 6% of cases. Conclusion: Intraparenchymal abscesses in 
Enugu were mostly solitary lesions resulting from poorly managed head injury and 
meningitis. Predisposition from otitis media and systemic diseases has reduced. 
The proportion of fungal organisms is increasing. A  significant proportion of the 
patients present in coma. Burr hole and aspiration of abscess is less invasive and 
has very good outcome.
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are available including craniotomy, burr hole aspiration, 
stereotactic aspiration, and nonsurgical options. Opinions 
still differ on the best treatment modality and this is 
particularly relevant in resource poor countries where 
the availability of specialists and other resources for 
healthcare are challenging. Some studies have highlighted 
the usefulness of less invasive surgical options for brain 
abscess.[4,9] The aims of this paper are to review the 
current epidemiology of brain abscesses in Enugu, Nigeria 
and compare outcomes of the different treatment options.

Introduction

Intracranial abscesses remain significant health‑care 
problem worldwide, especially in developing 

countries.[1‑3] The mortality and morbidity of brain 
abscesses range from 10% to 25%.[4‑6] The pattern of the 
disease and its outcome however appear to be changing 
worldwide as influenced by factors such as improvements 
in the quality of diagnostic and therapeutic medical care, 
antibiotics that can penetrate the blood brain barrier as 
well as emerging diseases like the HIV/AIDS epidemic 
and other congenital and acquired causes of immune 
deficiency.[1,4,7,8] In developing countries like Nigeria, 
“over the counter” antibiotics abuse is common and 
this may also influence the pattern of brain abscesses in 
these environments. Different modalities of treatment 
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Methodology

This is a collaborative retrospective analysis of 
intracranial abscesses managed at Memfys Hospital for 
Neurosurgery  (MHN) and the University of Nigeria 
Teaching Hospital  (UNTH) which were the two major 
neurosurgery centers serving Enugu State and its 
surrounding during the study. Similar management 
protocol for brain abscess is used in both hospitals 
since the both units have academic, training, and 
clinical collaboration. The data from MHN included 
52 cases collected between 2004 and 2014, whereas the 
remaining 27  cases were managed at UNTH between 
2009 and 2014. Case folders, radiology, and operative 
notes were used. All the patients were admitted 
following clinical evaluation and postcontrast‑enhanced 
computed tomography  (CT) scan. Magnetic resonance 
imaging  (MRI) scan with postcontrast enhancement 
was also performed for sixteen patients. Following 
radiology diagnosis, those that needed surgery were 
worked up for surgery. Intravenous antibiotics were 
commenced for all patients on admission based on the 
suspected spectrum of organisms. The protocol was to 
administer intravenous ceftriaxone and metronidazole 
initially and subsequently modify based on microscopy 
and/or sensitivity results of specimens obtained at 
surgery whenever a positive result was available. 
Intravenous regimen was continued for a minimum 
of 2  weeks before conversion to oral medication 
which was continued for a minimum of 6  weeks. 
The duration of antibiotic administration was guided 
by clinical recovery, C‑reactive protein, erythrocyte 
sedimentation rate, and neuroimaging investigation in 
patients that could afford repeat scans. The protocol 
for anticonvulsants in both units was to use either 
phenytoin or carbamazepine as prophylaxis which is 
tailed off after 3  months in the absence of seizure. 
Those that presented with seizures were continued on 
anticonvulsants for a minimum of 1  year before being 
tailed off the medication.

Following imaging investigation, patients were assigned 
treatment groups based on their clinical state as well 
as the size, location and multiplicity of the abscess to 
either surgery or nonoperative groups.[10] Those likely 
to benefit from surgery were either booked for a less 
invasive burr‑hole or a formal craniotomy procedure. 
After surgery, unstable and unconscious patients were 
monitored in the Intensive Care Unit until stable. The 
outcome of management was assessed at discharge, 
3  months and 6  months, respectively after surgery. 
Outcome was assessed clinically and with the 5‑scale 
Glasgow outcome score  (GOS).[11] Analysis of data was 
performed using descriptive statistics.

Results
Demography
A total of 79 parenchymal abscesses representing eight 
cases per year presented for management. Male to 
female ratio was 2.8:1.0. The mean age was 25.6  years. 
Patients in the second decade of life were most 
susceptible [Table 1].

Risk factors and clinical presentation
Seizure  (54.4%), headache  (48.1%) and extremity 
weakness (34.1%) were the predominant symptoms 
[Table  2]. However, 24.1% of cases presented in coma 
and of these, 47.3% died. Mortality was also high among 
patients that presented with seizure  (16.3)  [Table  2]. 
Frontal and temporal lobes were the most common 
anatomical locations. Previous head injury and 
meningitis were the most common predisposing factors 
and mostly associated with frontal lobe abscess. Chronic 
ear infection was particularly common in temporal lobe 
abscess. Neurosurgical procedures accounted for 7.6% 
of brain abscesses. Over  6% of the cases were seen in 
HIV positive patients  [Table  3]. Only 19  (24%) of cases 
had positive culture result. Seven of these culture results 
were Staphylococcal organisms, six were Streptococci 
and three were coliform. Three cases cultured were 
fungal infections. Sixteen percent of cases had multiple 
abscesses. HIV associated infection was seen in 23.1% of 
the multiple abscess. There was no identified risk factor 
in about 15.2% of all cases of abscess and in 38.5% of 
the multiple brain abscesses.

Clinical outcomes
Eleven patients were managed conservatively with 
antibiotics while 61 had surgery and antibiotics. Of 
the latter, 37 had burr hole evacuation and 24 had 
craniotomy. Another seven patients that would have 
benefited from surgery based on brain scan finding died 
before any intervention. Seventy percent of patients that 
had burr hole and drainage made complete recovery 
compared with 37.5% of craniotomy group. The burr 
hole group however had more mortality  (16.2%) 

Table 1: Age distribution
Age range Sex Total (%)

Male Female
0-10 10 5 15 (19.0)
11-20 23 2 25 (31.6)
21-30 11 1 12 (15.2)
31-40 2 5 7 (8.9)
41-50 5 6 11 (13.9)
51-60 3 2 5 (6.3)
61-70 4 0 4 (5.1)
Total (%) 58 (73.4) 21 (26.6) 79 (100.0)
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Table 3: Analysis of the anatomical location of abscess with the identified risk factor
Risk factor Location† Total (%)

Frontal Temporal Multiple Parietal Fronto‑temporal Fronto‑parietal Ventricle Brainstem Posterior fossa
Head injury 7 2 1 4 1 0 0 0 2 17 (21.5)
Meningitis 5 2 2 0 2 0 2 0 0 13 (16.5)
Otitis media 2 8 0 0 0 2 0 0 0 12 (15.2)
Sinusitis 4 0 0 0 1 1 0 0 0 6 (7.6)
Surgery 1 2 1 0 1 0 1 0 0 6 (7.6)
HIV 0 0 3 2 0 0 0 0 0 5 (6.3)
Others* 3 0 1 2 0 1 0 1 0 8 (10.1)
Unidentified 4 2 5 0 0 0 0 1 0 12 (15.2)
Total (%) 26 (32.9) 16 (20.3) 13 (16.5) 8 (10.1) 5 (6.3) 4 (5.1) 3 (3.8) 2 (2.5) 2 (2.5) 79 (100)
*Others: Dental ache, gunshot wound, diabetes mellitus, pulmonary tuberculosis, osteomyelitis, asphyxia, antibiotics, †Location: Frontal, 
temporal, multiple, parietal, fronto‑temporal, fronto‑parietal, ventricle, brainstem, posterior fossa, otitis media

Table 4: Glasgow outcome score of intracerebral abscess at 6 months based on treatment group
Procedure Complete recovery (5) Independent (4) Dependent (2 and 3) Died (1)* Total
Burr hole and antibiotics (%)‡ 26 (70.3) 3 (8.1) 2 (5.4) 6 (16.2) 37
Craniotomy and antibiotics (%)† 9 (37.5) 2 (8.3) 11 (45.8) 2 (8.3) 24
Conservative (%) 11 (100) 11
Total (%) 46 (63.8) 5 (6.9) 13 (18.1) 8 (11.1) 72 (100)
*Seven patients that would have benefited from surgery died before surgical intervention as a result of late presentation and were not analysed 
in this table, ‡Eleven patients that presented in coma had burr hole aspiration, †One patient that presented in coma had craniotomy

Table 2: Comparison of clinical presentation with outcome at 6 months (n=79)
Clinical feature Pretreatment symptom 

frequency (F)
Status of symptom (n) at 6 months posttreatment

Frequency (%=F/79) Full 
recovery (%=n/F)

Partial 
improvement (%=n/F)

Died (%=n/F)

Seizure 43 (54.4) 22 (51.2) 14 (32.5) 7 (16.3)
Headache 38 (48.1) 25 (65.8) 9 (23.7) 4 (10.5)
Hemiparesis 27 (34.1) 19 (70.4) 6 (22.2) 2 (7.4)
Fever 24 (30.4) 21 (87.5) ‑ 3 (12.5)
Coma (GCS <8)† 19 (24.1) 6 (31.6) −4 (21.1) 9 (47.3)
Dysphasia 13 (16.5) 9 (69.2) 3 (23.1) 1 (7.7)
Scalp swelling 7 (8.9) 6 (85.7) ‑ 1 (14.3)
Cranial nerve weakness 7 (8.9) 4 (57.1) 3 (42.9) ‑
Vomiting 7 (8.9) 5 (71.4) ‑ 2 (28.6)
Others* 12 (15.2) 7 (58.3) 2 (16.7) 3 (25.0)
*Others: Neck stiffness, personality changes, delayed milestones, cerebellar ataxia. GCS: Glasgow coma scale

Table 5: Complications observed among the 79 cases 
managed (n=79)

Complications Frequency (%)
Skull osteomyelitis 7 (8.9)
Hydrocephalus 6 (7.6)
Recurrence 5 (6.3)
Others* 9 (11.4)
*Others: Surgical site infection, shunt infection, pneumocephalus, 
subdural collection, intraventricular haemorrhage

compared to the craniotomy group  (8.3%). Overall, 
63.8% of all the patients that presented made complete 

recovery, whereas 19.0% died either before definitive 
treatment or following treatment  [Table  4]. There 
were no deaths in patients assigned to conservative 
management. The most important factors influencing 
mortality were the preadmission coma score and 
presentation with seizure  [Table  1]. Of the patients who 
presented with seizures, 32.5% had persisting seizure 
at 6  months follow‑up but this was not related to any 
specific modality of intervention, whereas 22% had 
residual hemiparesis  [Table  2]. Recurrence of abscess 
was experienced in 6% of cases [Table 5].
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Discussion

In this study, most patients were in the second and third 
decades of life with a very striking male predominance. 
This is probably a reflection of the burden of poorly 
managed head injuries and meningitis[12] which are 
the most common predisposing factors for brain 
abscesses identified from this study. Studies from some 
developing countries have also observed an increasing 
trend of trauma related brain abscess.[4,6,13] Inadequate 
management of posttraumatic cerebrospinal fluid  (CSF) 
leaks, chronic osteomyelitis complicating head injury, 
skull base fractures with air sinus breach, poor wound 
care of compound skull fractures may be the neglected 
pathways of brain infections following head injuries. 
Poorly treated head injuries and meningitis are closely 
correlated since posttraumatic or even spontaneous CSF 
leakage may predispose to either meningitis, encephalitis 
or brain abscess. Better management of head trauma may 
mitigate these problems.

The proportion of abscesses related to intracranial 
procedures was 7.6% in this study and is related to the 
extent of invasive brain procedures carried out in the 
centers. Postsurgery related abscess appears to be an 
emerging concern in neurosurgery.[14] The frequency 
of abscess from chronic suppurative otitis media and 
sinusitis seems to be reducing significantly in Enugu over 
the years, unlike findings from other countries.[15‑17] This 
may be attributed to increasing number of ear, nose and 
throat specialists in addition to the unregulated practices 
that encourage abuse of antibiotics.

The frequency of intracranial abscesses from this study with 
an average of eight cases per year, seems to be increasing, 
relative to the frequency from previous studies in Nigeria 
in the 1970s.[9] Although this may be related to improved 
patient awareness of the specialty and availability of 
neuro‑diagnostic services,[2,7] the changing trend in the risk 
factors identified in this study might have also contributed. 
Similar trend has been reported in neurosurgery centers of 
other developing countries with 9–15 cases/year.[15‑17]

The frontal lobe was the most common location of 
abscesses. One of the patients in this study, who 
presented very late and died before intervention, was 
initially erroneously managed as a case of psychiatric 
illness. Seizure also appears to be prominent clinical 
manifestation in this study due to the epileptogenic nature 
of abscesses.[18] The need for neuroimaging in patients 
presenting with seizures has been argued.[19,20] Since there 
is no pathognomic clinical feature, the diagnosis of brain 
abscess should be primarily based on CT or MRI.[4,20]

About 16.5% of the patients had multiple lesions 
and as expected these were more common in 

immune‑compromised patients. HIV associated infection 
was seen in 23.1% of multiple abscess. However, 
significant proportion of cases did not have any 
identifiable predisposing factor.

The major challenge in this study was with obtaining a 
positive microbial culture. The spectrum of organisms 
seen in brain abscess usually depends on the primary 
source of infection. However, apart from Gram‑positive 
and Gram‑negative organisms cultured in the earlier 
study in the 1970s,[9] fungal infections are emerging 
important organisms in the current study. The low 
positive yield of cultures from this study  (24%) may be 
related to the peculiar local problems of late referral of 
cases, the challenge of anaerobe, atypical bacterial and 
fungal culture handling as well as abuse of antibiotics. 
The result of microscopy, culture and sensitivity tests 
should guide the proper choice of antibiotics so as to 
minimize abuse, side effects and acquired antibiotic 
resistance. There is also the need to investigate for fungal 
brain abscesses in the process of diagnosis.

The choice of treatment depends on many factors like 
the location of the brain abscess, size, and number of 
lesions. Majority of our cases were treated with burr 
hole, aspiration and adjuvant antibiotics which was 
less invasive, relatively safe and associated with a very 
good outcome. It is particularly beneficial in emergency 
settings and for very unstable patients who may not 
withstand the stress of long procedures like a craniotomy. 
This option is also very useful in deep seated abscess and 
selected cases of multiple abscesses. Again, in the deeply 
unconscious and fully conscious co‑operating patients, 
this procedure can be carried out under local anesthesia. 
Although opinions still differ, this treatment modality 
would be very beneficial especially in resource poor 
countries where there may be dearth of neurosurgeons.[4,9] 
The result of this study suggests benefits with the use 
of the minimal procedure whenever possible compared 
to craniotomy and should be viewed as the first‑line 
option for brain abscess management. Whatever option is 
adopted, the role of adjuvant antibiotic treatment remains 
important.

The Glasgow coma score on presentation and seizures 
were the main factors affecting outcome. The relationship 
between the level of consciousness and prognosis is also 
influenced by the anatomical location of abscess. For 
instance, coma state from a temporal lobe abscess is 
expected to have a worse outcome than an abscess with 
comparable reduction in the level of consciousness 
located within the frontal lobe.[6] Sadly, 24% of the 
patients in this study presented in deep coma. This was 
an indication that significant proportions of the patients 
did not access expert care early enough or there was 
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significant delay in proper investigation of patients. 
The delay in presentation may also be related to the 
anatomical location of the lesion in noneloquent brain. 
Cases that have significant delay in presentation will 
further impact negatively on the overall outcome. The 
9% of cases that died before definitive treatment may 
thus be a reflection of the burden of late presentation. 
A proportion of these patients may have been salvageable 
with improved patient awareness and better networking, 
inter‑professional referral chain and collaboration 
amongst clinicians.

Overall, 70% of the patients had a good neurological 
recovery with GOS of at least four on a scale of five; 
whereas the mortality rate was 19%. Many studies have 
highlighted the determinants of outcome to depend 
on the neurological status of the patient at the point 
of admission.[3‑5,16] The mortality can be improved 
if the local problems raised in this study would be 
addressed. However, the long‑term morbidity may still 
be a significant concern. In this study, residual seizure 
disorder, nonspecific headache, and focal neurologic 
deficit were common long‑term morbidity. Proper and 
timely management of patients may help to improve 
symptoms and overall outcome.

Conclusion

Intraparenchymal abscesses in Enugu are most commonly 
solitary lesions resulting from poorly managed head 
injury. There is marked male dominance. The frontal 
lobe is mostly involved. The risk from otitis media has 
reduced. Bacteria organisms are quite common but the 
proportion of fungal organisms is increasing. Seizure is 
the most common presenting feature and a significant 
proportion present in coma. Adequate treatment for 
patients with head injury should be emphasized. Burr 
hole and aspiration of abscess is less invasive and 
associated with very good outcome.
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