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INTRODUCTION 

Intracranial suppurations are rare clinical entities which 

can become fatal if not diagnosed early or if improperly 

managed. An abscess refers to a focal infection consisting 

of encapsulated pus and pyogenic bacteria, or less 

commonly mycobacteria, fungi, protozoa, helminths.1,2 

The intracranial cavity is a sterile compartment surrounded 

by strong rigid barriers that prevent intrusion by 

microorganisms. These physical barriers include the rigid 

skull bone and the meninges especially the unyielding dura 

mater. In addition to these physical barriers are cellular 

defense mechanisms like the blood brain barrier and blood 

cerebrospinal fluid barriers which provide tight junctions 

that prevent the translocation of microorganisms from the 

blood and the cerebrospinal fluids into the brain 

parenchyma. In addition, resident macrophages, 

ependymal cells, microglial cells resident within the brain 

parenchyma are able to engulf microorganism and induce 

the recruitment of leucocytes into infected areas which 

enhance the removal of these organisms.3 These barriers 

can however be breached following trauma as may occur 

in a road traffic accident, assault or following surgical 

procedures on the head for example a craniotomy. 

Organisms can also be translocated via the blood stream 

from distant sites commonly from the lungs as may occur 

in lung suppurations like lung abscess, bronchiectasis, 

pneumonia; from the heart like in congenital heart disease, 
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ABSTRACT 

 

Background: Intracranial suppurations are rare but can be fatal entities consisting of pus collection within the 

intracranial cavity.  The aim of the study was to document the clinical and radiological findings in our patients and the 

outcome of treatment. 

Methods: A retrospective analysis of all consecutive patients presenting to the Jos University Teaching Hospital from 

January 2012 to December 2019. Data of interest were retrieved from their folders and entered into SPSS version 22 

and descriptive statistics run on the variables. 

Results: There were 33 patients within this period, but only 21 had complete records and thus used for the analysis. 

The median age was 18 years (IQR=29), males accounted for 81% of the patients. The median time to presentation was 

14 days (IQR=23). The most common cause of abscess in our series was trauma (surgical and non-surgical) in 38.1%, 

followed by contiguous spread from the ear or paranasal sinuses (23.8%). The most common symptom was fever 

occurring in 61.9%, followed by headache 42.8%. In two thirds of the patients, the abscess was intra-axial (the frontal 

lobe being the most common site). Patients were managed surgically with either a craniotomy (28.6%) or a burr whole 

(71.4%). A positive culture was obtained in 33.3% of cases.  

Conclusions: Intracranial suppurations are uncommon, but can occur in the setting of predisposing factors. A high 

index of suspicion is required to clinch the diagnosis. 
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endocarditis; abdominal and pelvic infections, 

transplantation and  intravenous drug use.4 There can also 

be a direct spread from contiguous structures as may occur 

in paranasal sinus infection, mastoiditis, chronic 

suppurative otitis media, osteomyelitis of the skull like in 

Pott’s puffy tumour, infections of the scalp, orbital 

cellulitis. Spread from contiguous structures occur as a 

result of thrombophlebitis of the emissary veins, leading to 

suppurations within the intracranial cavity. Sometimes 

organisms are able to reach the brain via the blood 

cerebrospinal fluid barrier which is mediated by the 

choroid plexus.5 Once within the intracranial cavity, the 

organisms induce both cellular and humoral immune 

responses that establish an inflammatory process and 

eventual formation of pus. The pus collection may occur 

in the extra-axial compartments like the epidural, subdural 

and interhemispheric spaces or in the brain parenchyma 

and this is called a brain abscess.  Intraventricular abscess 

is very rare and more often arises from rupture of an intra-

parenchymal abscess and is associated with poorer 

prognosis.6 The process of abscess formation within the 

brain substance goes through roughly four stages and these 

stages correspond to the age of the ongoing inflammation 

and also to the finding on imaging. These stages are the: 

early cerebritis (days 1-3), late cerebritis (days 4-9), early 

capsule (days 10-13), late cerebritis (days 14 or more).7,8 

The epidemiology of intracranial abscesses is highly 

variable. About a third to half of cases involve the 

paediatric population (N=8). The prevalence and mortality 

associated with this condition is on a steady decline in 

advanced countries due to availability of resources for 

early detection and treatment but still a major problem in 

developing countries.8 The organisms causing the abscess 

are often polymicrobial with specific organisms cultured 

depending on the aetiology of the abscess and the age of 

the patient.  

The clinical presentation is nonspecific:  the classic triad 

of fever, headache and focal neurological deficit is seen in 

only about 20% of cases; thus, high index of suspicion is 

required to make a diagnosis.9 The diagnosis and 

management of brain abscess has changed over the recent 

years with the availability of non-invasive investigations, 

antimicrobials that are able to penetrate the blood brain 

barrier and minimally invasive surgeries.4 

The objective of this study was to describe the clinical and 

radiological characteristics of patients with this condition 

in our setting and the immediate outcome of our surgical 

intervention.  

METHODS 

Study type 

Our study was a retrospective cross-sectional study of all 

consecutive patients from January 2012 to December 

2019. 

Study area 

The study was done at the Jos University Teaching 

Hospital which is a tertiary hospital with about 600 beds, 

serving the state and also receives referrals from 

surrounding states.  Jos is a cosmopolitan city and the 

capital of Plateau State, North Central Nigeria. It has a 

population of about 917,000 according to the United 

Nations Population projection. This study was carried out 

in November 2020.    

Selection criteria 

We included all consecutive patients with intracranial 

abscess confirmed on cranial CT-scan or MRI and who had 

surgical intervention during the study period. We excluded 

those that were managed non-surgically or who did not 

have complete medical records. 

Procedure  

The case notes of the patients included in the study were 

retrieved and information regarding their demography, 

clinical presentation, radiological findings and type of 

surgical management were extracted from these case notes 

and then entered into a proforma from where the data was 

then transferred to the Statistical package for the social 

sciences (SPSS) version 26 spreadsheet. Ethical approval 

was not required for this study. 

Data analysis 

Analysis of the data was done using SPSS version 26. 

Descriptive statistics were then run on the parameters of 

interest. Age and duration of symptoms were summarized 

as median and interquartile range. 

RESULTS 

In the period from January 2012 to December 2019, thirty-

three (33) patients had surgical drainage of intracranial 

abscess. There was a total of 1315 operated neurosurgical 

cases within this period, giving rise to 2.5% of operated 

neurosurgical patients. Only 21 patients had complete 

records and these were the ones used for subsequent 

analysis. The males accounted for 81% of the patients, the 

median age was 18 years (interquartile range of 29 years). 

The median duration of symptoms prior to presentation 

was 14 days (interquartile range 23 days). The most 

common cause of abscess in our series was trauma 

(surgical and non-surgical) in 38.1%, followed by 

contiguous spread from the ear or paranasal sinuses 

(23.8%), meningitis (14.3%). The most common symptom 

was fever occurring in 61.9%, then headache 42.8%, 

seizures 42.8%, altered consciousness 33.3% and 

hemiparesis 28.6%. In two thirds of the cases, the abscess 

was intra-axial (the frontal lobe being the most common 

site), whilst one third was extra-axial. The patients were 

managed surgically with either a craniotomy (71.4%) or a 

burr whole (28.6%). A positive culture was obtained in 
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33.3% of cases. Figure 1-4 show different types of 

abscesses based on their locations. 

 
Figure 1: Sex distribution of the patients. 

 

Figure 2: The age distribution of the patients. 

 

Figure 3: Contrast enhanced CT scan showing a huge 

left parieto-occipital intracerebral abscess with 

effacement of ipsilateral ventricle. 

 

Figure 4: T2 TSE MRI showing a deep-seated 

intracerebral abscess (arrow) with extensive 

surrounding oedema (stars). 

 

Figure 5: Contrast enhanced CT scan showing right 

convexity (stars) and parafalcine (arrow) subdural 

empyema. 

 

Figure 6: T1-SE axial MRI showing bilateral 

intraventricular abscess (arrows). 
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DISCUSSION 

Our results reveal the relative rarity of intracranial 

suppurations amongst neurosurgical cases accounting for 

just about 2.5% of all our operated neurosurgical cases. 

Globally, the incidence is put at 0.3-1.3 per 100,000 

population across all age groups and for the paediatric age 

group it is put at 0.5 per 100,000 population with a male 

preponderance.1,9,10 One of the earliest documentation of 

brain abscess in Nigeria was that by Osuntokun describing 

an incidence of 78  brain abscesses out of 9600 patients 

over a 12-years period from 1957-1969 giving a hospital 

incidence of 67 per 100000 patients per annum.11 The 

median age of presentation in our series was 18 years. This 

is similar to other studies done in northern and southern 

Nigeria and elsewhere.7,12-14 Some other studies however 

found a higher mean age.2,10,15 The young age for 

development of intracranial abscess in our series may be 

related to our relatively young population compared to that 

in more developed countries where the proportion of the 

elderly persons is relatively larger. Our patients had their 

symptoms for about two weeks before presenting to the 

hospital. Thus, the bulk of our patients present when the 

abscess has matured and would most likely require 

surgical intervention. Other studies show that the time to 

presentation is highly variable.15-18 Duration of symptoms 

less than one week is associated with a favourable response 

to medical therapy when compared with symptoms greater 

than one week prior to presentation.4 

The most common predisposing factor in the causation of 

intracranial suppuration in our series was trauma (38.1%) 

closely followed by spread from contiguous structures 

(23.8%). This is similar to other studies showing trauma as 

the most common aetiological factor.13,14,19 Some other 

studies are varied in the most frequent aetiological 

factor.1,4,16,20 Clinical presentation is highly varied and 

non-specific. The most common symptoms in our patients 

revealed fever as the most common symptom (61.9%), 

followed by headache (42.8%), then seizure (42.8%). The 

classical features consisting of fever, headache and focal 

neurological deficit is seen in only about 20% of 

cases.1,2,16,21,22 The most common location of the abscess is 

the frontal area (33%). This is similar to the findings in 

many other studies.13,14,16,23 Our treatment protocol is 

multimodal combining intravenous antibiotics and 

surgery. Our typical antibiotic combination is intravenous 

ceftriaxone and metronidazole for two weeks and then 

continuing on oral cefixime of ceftazidime and 

metronidazole for another 4 weeks. Sometimes we add 

intravenous vancomycin when we suspect the organism 

may be staphylococcus. We do surgeries for well 

encapsulated abscesses 2.5 cm or more in diameter. Burr 

hole aspiration is our treatment of choice at the first 

instance but we reserve craniotomy for recurrence or 

interhemispheric subdural empyaemas. Though 

stereotactic aspiration is the recommended surgical 

approach especially for deep seated abscesses, this facility 

is not available in our facility and so we rely on measuring 

the coordinates of the abscess from a reference point and 

choose a trajectory that is short and does not traverse a 

critical area of the brain. We did burr hole aspiration in 

71.4%, while craniotomy was done in 28.6% of the 

patients. Kanu et al in Lagos, Nigeria described a 

technique of aspirating the abscess via the lateral angle of 

a patent anterior fontanelle in infants without doing a burr 

hole using plastic cannula and trocar in patients with 

supratentorial brain abscess.24 This method has been found 

by them to be more cost-effective. Another option of 

surgical treatment of an abscess is craniotomy and 

resection of the abscess. Zhai et al in their review found 

that abscess resection when compared to burr hole 

aspiration was associated with lower post-operative 

residual abscess rate, lower re-operation rate and higher 

rate of neurologic improvement within 1 month after 

surgery, shorter duration of antibiotic use and hospital 

stay.25 However, this option is associated with longer 

duration of surgery and bleeding and there is no statistical 

difference in the rate of improvement in neurological 

status after 3 months and in the mortality. Organisms were 

isolated only in one third of our cases of which 

staphylococcus species was the most common cultured. 

We had a recurrence rate of 23.8% for which repeat 

aspiration or craniotomy was done. We had 1 death giving 

a mortality rate of 4.8%. 

Our study had limitations. We excluded patients that were 

managed nonsurgical and thus it may not be a true 

reflection of the burden of this condition in our facility. We 

do not routinely do culture for atypical organisms like 

fungi or mycobacteria from the aspirates except in a 

situation of a strong suspicion. It is therefore possible that 

we may be missing these possible causes of abscesses. 

Again, we did not set out to measure the long-term 

outcome of our surgical intervention. 

CONCLUSION 

A high index of suspicion is necessary to make the 

diagnosis of an intracranial suppuration. The presence of 

fever, headache, convulsions and or a focal neurological 

deficit should raise the suspicion of an intracranial 

suppuration in our environment. 
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