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ABSTRACT

Introduction: Intracranial abscesses are usually life-
threatening. Minimally invasive procedures are effective 
especially if deep seated, located in dominant or eloquent 
cortex. Image guidance especially, ultrasound guidance, 
could suffice in resource poor setting. Absence of 
appropriate probes, dedicated theatre ultrasonographic 
setup, and technical know-how may be a drawback. We 
present our experience with four cases managed recently 
in our institution. Highlighting our limitation and efforts 
made to overcome this.

Case Series: Four consecutives cases, a 2-month-
old baby, a 15-year-old female, a 67-year-old man, and 
a 2-month-old baby with a right deep frontoparietal, 
occipital, right fronto-parieto-occipital, and frontoparietal 
intracranial abscesses respectively, had ultrasound-
guided aspiration of lesion using adapted transducer, 
together with good collaboration with the radiology 
department of the hospital. Procedure was successful.
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Conclusion: Ultrasound guidance in resource poor 
setting remains a good option with due inter-disciplinary 
collaboration.
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INTRODUCTION

Cranial abscesses are life-threatening conditions. 
Mortality rate as high as 20% has been reported in some 
climes [1]. Increasing availability of good imaging tools, 
potent antibiotics, and increasing surgical intervention, 
appear to have improved the outcome [2]. Some of 
surgeries done for intracranial abscesses include 
craniotomy, craniectomy, ventriculostomy, burr-hole 
drainage, and image-guided aspiration of intracranial 
abscess [3]. Craniotomy and craniectomy help in easy 
evacuation of subdural empyema and paracranial 
(extradural and subperiosteal) abscesses especially if there 
is associated osteomyelitis [3]. Unfortunately, abscess 
in deep locations, dominant hemisphere, or eloquent 
area of the brain continue to pose challenges on the best 
surgical treatment. Besides, patients are occasionally too 
frail to undergo craniotomy and craniectomy [4]. Less 
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invasive or more limited procedures have been shown to 
be efficacious [5–7].

Intraoperative image guidance reduces the 
need for extensive and mutilating procedure [7–
9]. Neuronavigation and stereotaxy can be used 
intraoperatively to accurately localize intracranial abscess 
[8]. The problem of brain shift following durotomy may 
make the surgeon miss the lesion especially if it is not a 
big lesion. Stereotaxy and neuronavigation also require 
big capital base for a set up. This makes it not a readily 
available option in developing climes. Intraoperative 
computed tomography (CT) and magnetic resonance 
imaging (MRI) are very useful but not readily available 
in third world countries. Ultrasound provides a real time 
intraoperative image [10–12]. The technology is cheap, 
though may be observer dependent. Using an appropriate 
transducer via the fontanelles or a bone window created, 
the abscess could be localized and drained. The extent of 
aspiration could also be monitored while the procedure 
lasts.

We present our experience with four cases of 
intracranial abscess managed recently in a resource poor 
setting, highlighting some of the modifications done in 
the absence of the optimum.

CASE SERIES

Case 1
A 4-month-old female presented with recurrent 

high grade fevers for one month. There was associated 
projectile vomiting and left-sided partial seizure as well 
as progressive enlargement of the head. Other aspects 
of the history were unremarkable. She was febrile at 
presentation, occipito-frontal circumference was 47 cm 
(normal for age was 42±2 cm). Anterior fontanelle was 
bulging and measured 6 cm by 6 cm.

Contrast cranial CT scan done showed right deep 
frontoparietal cerebral abscess aborting on the falx 
cerebri and extending across the midline, associated with 
effacement of ipsilateral lateral ventricles and midline 
shift (see Figure 1). The abscess cavity was approached 
via the shortest trajectory while avoiding eloquent areas 
identified anatomically.

She subsequently had intravenous (IV) antibiotics, 
seizure prophylaxis. Operatively, she had slight extension 
of the anterior fontanelle to the right by bone excision 
(craniectomy) and ultrasound-guided drainage of right 
frontoparietal abscess (see Figure 2) using, a size 16 
cannula and syringe. A curvilinear ultrasound probe 
(3.5–5 MHz) was used while an acoustic window was 
provided with a glove into which about 15 mL of normal 
saline had been poured and tied. This bag of saline was 
placed on the surgical wound (anterior fontanelle and 
craniectomy). About 70 mL of pus was aspirated. Her 
clinical condition improved. After about four weeks she 
developed hydrocephalus for which she had a shunting 
procedure after adequate work up.

Case 2
A 15-year-old right-handed female who presented 

to children emergency room with high grade 
fever, generalized tonic-clonic seizure, and altered 
consciousness of 24 hours. She had background chronic 
ear discharge.

At presentation, acutely ill looking, febrile (39.8C), 
Glasgow coma score was 12/15 (E4,V3,M6), both pupils 
were 3 mm and briskly reactive to light. She had right 
infra nuclear facio-paresis. There was also purulent right 
ear discharge.

Contrast cranial CT scan showed multiple intracranial 
ring enhancing lesion bifrontal, right parietal, and 
occipital sub-dural, right parafalcine ring enhanced 
hypodense lesion with slight brain midline shift to the 
left. The patient was commenced on IV antibiotics and 
antiseizure medication.

She subsequently had right fronto-parieto-temporal 
craniotomy and ultrasound-guided right occipital abscess 
aspiration (see Figures 3 and 4). The eloquent areas of the 
brain were avoided.

Figure 1: Contrast cranial computed tomography showing a 
frontoparietal intraparenchymal abscess (red arrow).

Figure 2: Parasagittal ultrasound image showing an echo-rich 
thick walled abscess cavity located at the frontoparietal region 
(red arrow) with associated compression of the ipsilateral 
lateral ventricle.
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Case 3
A 67-year-old right-handed male trader who 

presented with recurrent generalized tonic-clonic seizure 
of three weeks with associated fever. Glasgow coma score 
was 15/15. Cranial CT scan showed right fronto-parieto-
temporal intracerebral abscess. He had right frontal mini 
craniectomy plus ultrasound scan-guided aspiration of 
frontal intraparenchymal cyst. Post-op and follow-up 
have been uneventful.

Case 4
A 2-month-old adopted child presented to the 

pediatrician with a history fever of two weeks duration. 
There was no seizure. Examination revealed normal 

occipitofrontal circumference, but bulging anterior 
fontanelle. Cranial CT done showed frontal and parietal 
ring enhancing intraparenchymal lesions. He had IV 
antibiotics. Parents initially declined surgery. However, 
after a total of two weeks of antibiotics by the pediatrician, 
consent for surgery was given. A repeat pre-op cranial 
image could not be done immediately because of 
financial difficulty. However, an on table transfontanelle 
ultrasound revealed that the cystic component had 
resolved. Surgery was consequently aborted.

DISCUSSION

Worldwide, intracranial abscess still poses a significant 
health problem especially in developing countries [1, 5, 
13], with mortality still ranging from 10% to 20% [14–16]. 
Frontal lobe appears to be the most common location of 
intraparenchymal abscess [16].

Multidisciplinary team approach, including medical 
and neurosurgical modalities may be needed for effective 
treatment. Craniotomy and craniectomy are effective 
surgical approaches for intracranial abscesses since they 
reduce the risk of reaccumulation and second surgery [4, 
17, 18]. It is however associated with more morbidity [16]. 
Less invasive procedures like burr hole and stereotaxy 
have been showed to be effective [14, 16, 19].

Abscesses that are intraparenchymal and deep seated, 
located in dominant hemisphere or eloquent areas of 
the brain require precision if post-op morbidity is to be 
reduced. Stereotaxy is useful in abscesses that are deep 
seated in the thalamus, basal ganglia and brainstem, and 
abscesses located in eloquent regions [20]. It provides 
rapid access through a predetermined coordinate. It 
avoids the leucotomy effect that can occurs with free 
hand [20]. This is however not readily available in our 
clime. The cost and the manpower needed to sustain its 
use is almost not available in many developing countries. 
This is same for neuronavigation.

Intraoperative CT has improved the management of 
intracranial abscess. Intraoperative CT guidance helps 
in accurate localization of lesion with minimal injury 
to the surrounding tissues [21]. In cranial CT scan, 
intracranial abscess is seen as a hypodense parenchymal 
collection with a relatively smooth inner and outer rim 
which shows homogeneous peripheral enhancement on 
post-contrast images with associated peripheral edema. 
It also gives more bony details in cases of associated 
osteomyelitis. Its drawback is that it makes use of 
ionizing radiation. Intraoperative  MRI scan helps to 
detect earlier stages of abscess formation (early and 
late cerebritis) during which a capsule might not be 
visualized. Characteristically on MRI, brain abscess 
appears as brain lesion which is hypointense on T1 and 
hyperintense on T2-weighted images with a surrounding 
ring enhancement that shows restricted diffusion on 
diffusion weighted images (DWI). Thus differentiating 
it from other cystic cranial lesions like cystic cranial 

Figure 3: Coronal ultrasound image of the similar patient with 
the abscess cavity (red arrow) seen compressing the lateral 
ventricle. Associated dilatation of the contralateral ventricle is 
noted due to hydrocephalus.

Figure 4: The pus aspirated.
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metastasis, tumor necrosis that do not show restricted 
diffusion. Sequential intraoperative cranial CT or MRI 
scans show the progress of the reduction in the size of 
the intracranial abscess as the procedure is being done. 
Both intraoperative CT scan and MRI are not available 
in our setting. Occasionally, brain shift may also be a 
problem in sequential intraoperative image scan. In 
intraoperative ultrasonography, an intracranial abscess 
appears as a rounded hypoechoic collection with low 
level echoes located within the brain parenchyma which 
is surrounded by irregular hypoechoic areas within the 
white matter due to perilesional edema. Ultrasound is 
cheaper, readily available, hence, useful in our resource 
poor setting. It does not make use of ionizing radiation. 
However, it is operator dependent. It should be 
considered as a treatment modality in our environment, 
especially, when an acoustic window such as bony defect, 
burr hole, or craniotomy defect is available.

With appropriate ultrasound probes, ultrasound-
guided aspiration of intracranial abscess has been done 
by various authors with success [22–24]. The lack of 
appropriate probe in a resource poor setting may be a 
major limitation for the procedure.

In the management of the above four cases (see Table 
1 for summary), some of challenges faced included: 
absence of a dedicated theatre ultrasound machine, lack of 
appropriate transducer [small, high frequency, linear, or 

footprint transducer (7.5–10.0 MHz)] for the procedure, 
lack of expertise on the use of ultrasound machine by the 
operating surgeons.

The first and last challenges were overcome by 
adequate collaboration with the Radiology Department of 
the hospital. The surgery was fixed at a time when there 
was least traffic of patients in the Radiology Department 
of the hospital. Some of the cases were taken when the 
collaborating radiologists were off scheduled duty in the 
department. Second, in the absence of the appropriate 
small, high frequency, linear or footprint transducer (7.5–
10.0 MHz), a curvilinear transducer (3.5–5 MHz) was 
used. The intervening bag of saline was used to improve 
visualization. The outcome was noted to be favorable in 
three cases of the cases highlighted above, before they 
were lost to follow-up.

Recommendations
First, there is a need for a dedicated theatre ultrasound 

machine. This will reduce the time interval between 
admission and operation. It will also reduce the risk of 
nosocomial infection associated with moving machine 
from the Radiology Department to the theatre.

Second, neurosurgeons should be encouraged to 
update their skills on the use of intraoperative ultrasound. 
This will reduce the burden on the Radiology Department.

Table 1: Salient features of the cases managed

Case 1 Case 2 Case 3 Case 4

Location Deep frontoparietal Multiple intracranial 
abscesses involving both 
frontal, right parietal and 
occipital, right parafalcine 
region

Right fronto-parieto-
temporal intracerebral 
abscess

Frontal and parietal 
intracerebral abscess

Management Mini-craniotomy with 
ultrasound guided 
aspiration of abscess plus 
a course of antibiotics

Ultrasound-guided 
aspiration of right occipital 
intraparenchymal abscess 
plus intravenous antibiotics

Mini-craniectomy with 
ultrasound-guided 
aspiration of abscess 
plus intravenous 
antibiotics

Intravenous 
antibiotics (parents 
initially refused 
surgery)

Neurological outcome Developed post-op 
hydrocephalus, otherwise 
outcome was good. Lost 
follow-up after 1 year

Good neurological recovery,  
discharged home but lost to 
follow up subsequently

Good post-op 
recovery, lost to follow 
up

Poor neurological 
outcome

Modality of imaging 
(preoperative)

Cranial computed 
tomography

Cranial computed 
tomography

Cranial computed 
tomography

Cranial computed 
tomography

Third, the need for the acquisition of appropriate 
transducer [small, high frequency, linear or footprint 
transducer (7.5–10.0 MHz)] for clear images cannot be 
overemphasized.

CONCLUSION

Intracranial abscesses especially deep seated 
abscesses can be managed by ultrasound-guided 

operation in our resource poor setting. There is the 
need, however, for capacity building to enhance surgical 
intervention.
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