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ABSTRACT

Background: The improvement and increasing availability of diagnostic
and treatment armamentarium has continued to improve the outcome of
cranial and intracranial abscesses. Over the years, the epidemiological
pattern, aetiology and outcome varied with regions. Objective: We present
here the patterns and outcome of management of these lesions in a tertiary
health institution in Anambra State, Nigeria. Materials and methods: This
is a retrospective study involving patients managed for cranial and
intracranial suppurative lesions between 2007 and 2020. Demographic data,
aetiology, presenting symptoms, site of lesions, surgery done and outcome
were collected and analysed with simple descriptive statistical tools like
mean, median, standard deviation as well as charts and tables. Ethical
clearance was obtained. Results: There were 1432 neurosurgical procedures
done in the period, 43 of which were cranial and intracranial abscesses
accounting for 3.0% (43/1432). Male preponderance (30/43) was observed.
Most of the patients were below 5 years (12/43). For the entire cranial and
intracranial lesions, frontal lobe was the most common lobe affected
anatomic area (19/43). More than one lobe was affected in 58.1% (25/43) of
cases. Craniectomy was the most common surgery done. Average length of
hospital stay was 6.3+4.2 weeks. Recently, the number of cases treated per
year is on the increase. Four mortalities were recorded. Conclusion: Young
males are more affected. Frontal lobe is the most affected anatomic region.
Near 10% mortality was recorded. Increasing cases are being witnessed in
the facility hence there is a need for improved capacity to manage the
emerging trend.
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INTRODUCTION

Cranial and intracranial suppurative lesions, which for the purpose of
this study are lesions involving brain and /or its coverings, have

continued to be a source of worry given the associated mortality and

morbidity suffered by the patients. Though it has been noted to be

associated with low mortality, the morbidity is high. [1-2] Some other
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studies have found higher mortality rates. [3-5] The
overall outcome has continued to change as a result
of improvement in diagnostic and therapeutic
modalities. [6- 8] Generally, the epidemiological
picture varies with time and region at any point.
[2,9-12] However, there appears to be male
preponderance. [2] Contiguous infection is usually
the most common aetiology [10,13] Shilong et al.,
however found trauma as the most common
actiology in their series. [4] The suppurative lesion
could be focal, diffuse or multiple. The classical
triad of fever, headache and focal neurologic deficit
were not usually seen hence high index suspicion is
necessary for early diagnosis in most cases. [15-16]
The advent of neuro-imaging has improved the
yield of clinical review.[5] Treatment options
include medical therapy {especially adjuvant
antibiotics like cephalosporins and
metronidazole},[11] with or without surgical
evacuation[11].  Surgical options include
craniectomy, craniotomy, burrhole drainage.
Ohaegbulam et a/ and other investigators have
shown that minimally mutilating surgeries, for
example burrhole, are good options for intracranial
abscess. [8,10,11,14] This study aims to review our
experience while evaluating the epidemiological
pattern and management outcome of surgically
treated cranial and intracranial suppurative lesions
treated in the last 13 years in a tertiary institution in
South-East Zone of Nigeria. It will also help to add
to the available data in our clime.

MATERIALSAND METHODS

Study design/Area/population

This is a retrospective study of all surgically treated
intracranial lesions suppurative lesions in Nnamdi
Azikiwe University Teaching Hospital Nnewi,
between 2007 and 2020. Data including
demographic {age and sex}, aetiology, presenting
symptoms, site of lesions, operation done,
management outcome were also collected using a
data extraction template, was collected from the
theatre register for all patients who met the
inclusion criteria. The hospital folders were also
referred to where available.
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Inclusion and exclusion criteria

All patients who were managed for suppurative
lesions involving the brain and its coverings (brain,
meninges, calvarium, periosteum, scalp) in the
hospital were included. Those that had only
antibiotics were excluded.

Outcome measures
The outcome measures were based on discharge
home or death.

Ethical clearance

This was obtained from Ethics Committee of Nnamdi
Azikiwe University Teaching Hospital Nnewi with reference
number NAUTH/CS/66/Vol.15/VER.3/190/2022/135

Statistical analysis

Data were analysed using excel spread sheet, while
descriptive statistical tools like mean, standard
deviation as well as charts, graphs and tables will be
used for the presentation of the results.

RESULTS

A total of 1432 neuro-surgical operations were
performed in the period under review with cranial
surgeries for abscess accounting for 43 cases {3%}.
There was male preponderance with male: female
ratio of 2:1. Most were paediatric patients aged less
than 5 years (modal age group). (Seetable 1)

Table 1: Age distribution of the participants

Age (years) Frequency
<5 12

6-10
11-15
16-20
21-25
26-30
31-35
36-40
41-45
>45

W NN~ W~ 0o KN

The peak age incidence was seen in the under 5
The most common symptoms at presentation were

For Reprint: info.tjmr@gmail.com

36 Trop J Med Res, Vol. 22, No. 1, 2023



Nkwerem et al,.

fever and scalp swelling (see figure 1)

5%

B fever

W 5calp swelling
B Seizure

B Headache
mLOC

B Vomiting

Figure 1: Scalp swelling, fever and seizure were
the most common presenting symptoms.

Trauma and post-operative events each.
Contiguous infections (sinusitis and otitis media)
were seen in two cases (5%), while in about 63%
of cases the causes were not stated.

The frontal lobe was the most affected {see figure
2}

o Frontal lobe
mTemporzl lobe
= Parietal lobe
M Occipital lobe

M Posterior fossa

Figure2: Frontallobe is the most affected lobe

The abscess affected at least two contiguous lobes
of the brain in about 58% of cases, out of which four
cases affected bilateral hemisphere. Of the cases of
cranial suppurations that presented at the facility,
intracerebral abscess accounted for majority of the
suppurating lesions. This was followed by
paradural abscess, including subdural empyema
and extradural abscess. {see figure 3}.

Surgeries done ranged from burrhole to
craniectomy. Excision of abscess cavity was done in
some patients {see table 2}
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Figure 3: Intracerebral abscess was the most
common lesion.

Table 2: Surgeries done in the participants

Surgery Frequency
Craniectomy 14
Craniotomy 10
Minicraniectomy/burrhole +tube aspiration 11
Incision and drainage 5

External Ventricular Drainage 3

Excision of abscess cavity 9

Most patients had craniectomy and craniotomy

The average length of hospital stay was 6.3 weeks.
Of the 8 cases who had their microbiology
documented in the folder, Staphylococcus aureus
was isolated in the aspirate in two cases (one was
methicillin resistant), yeast in one case, while there
was no microbial growth in 5 cases. Ofthe record of
the 18 patients available, four mortalities were noted
while 14 cases were discharged from the hospital in
good condition. On average, 3 cases were managed
per year, however, there has been increasing number
of cases presenting to the facility {see figure 4}

Yearly distribution
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Figure 4: the number of patients presenting per year is

on the increase.
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DISCUSSION

Cranial and intracranial sepsis and suppurations
though still potentially fatal, have continued to
improve in outcome because of the availability of
good investigative tools, potent antibiotics good
surgical skills of drainage. Despite the apparent
improvement, patients occasionally suffer residual
morbidity. The review of local epidemiology in
order to accommodate the ever-changing pattern
will help in the build-up of data as well as making
policies for improvement in outcome.

In our study, 43 of the 1432 surgeries done within
this period, had cranial suppurative lesions with
intracranial abscess accounting for 33/1432 cases
{2.3%} while Pott's puffy tumour was seen in 10
cases. This predominance of intracranial lesions is
similar to studies in other parts of the
country.[10,14] The male preponderance also
follows the patterns observed in other studies in the
country.[10,11] It has been postulated that males
especially the younger ones, have a relatively
higher risk of sinus/otogenic infections and
meningitis and are also more predisposed to
trauma.[17-18] This study also showed that, in our
setting, cranial suppurations and intracranial
abscesses were most common in patients who are
less than 5 years old (12, 27.9%). Ndubuisi et al
found higher age of vulnerability (11-20 years) in
another part of the South-East Nigeria.[11] In a
review done in Jos also showed a higher age of
affectation (median age of 18 years).[14] Further
studies may be necessary to evaluate the possible
reason for the differences. Of the 15 patients with
clear documentation of the aectiology, seven
patients, apiece, were from trauma and surgical
complications (craniotomies and craniectomies)
each while one was sinogenic. Trauma and previous
surgeries have gained eminence as the aetiological
factors particularly with the availability of effective
antibiotics for otorhinogenic infections.[11] In this
study, the most common presenting symptoms for
cranial suppurations were fever, scalp swelling,
seizure, headache and altered level of
consciousness. Eghwrudjakpor er al and other
researchers found a similar pattern. [4,14,19] Also,

2d, cranial, suppurative, lesions, Anambra

frontal lobe is the most common lobe affected.
[10,11,20] In the same vein, intra-axial lesions
appeared more common in our study than the extra-
axial intracranial lesion reported in other
studies.[10] Craniotomy and craniectomy were the
modal surgical procedures that were carried out in
our study. Craniotomy and craniectomy gives room
for the assessment of loculations, membranectomy,
repair of dura breach as well as an adequate washout
in the subdural compartment.[21] Recent series
have however shown that minimal surgeries like
burr hole is often associated with good neurological
outcome. [4,5,8,10,11,14] The average 6.3weeks of
hospital admission could be explained by the Period
of antibiotics use. A minimum of 2weeks of
intravenous antibiotics together with a total of 6-8
weeks of antibiotics is usually recommended. [22-
25] Unfortunately, due to poor records only 8
patients had proper documentation of their
microbiology results in which 5 yielded no growth
after culture. One aspirate yielded methicillin
resistant Staphylococcus Aureus, while another one
yielded same organism which was however
sensitive to cephalosporin. Yeast was cultured in one
of the aspirates. This is comparable with other
studies in Nigeria. [11,14] The abuse of over-the-
counter drugs may explain the unfortunate drug
resistance and no growth seen in most of the culture
of the aspirates. [26-27] The mortality rate recorded
was relatively comparable with other studies,
though higher. [10,11,28] Inadequate record
however precludes proper comparison, however
mortalities in cranial abscesses may not be
unconnected with the pathology. The average of 3
cases per year seen in our study is lower than what
was recorded across the country (about 4 to 7).
[4,10.11,14] The increasing number of presenting
cases as seen in the last few years may be connected
with the increasing awareness and availability of
neuroimages {see figure 4}

Limitations of this study include incomplete records
for most of the patients managed. The sample size is
also small. Multicentre prospective local study may
give more information for effective planning.

For Reprint: info.tjmr@gmail.com

38

Trop J Med Res, Vol. 22, No. 1, 2023




Nkwerem et al,.

CONCLUSION

Young males are more affected by intracranial
abscess with trauma and surgery being the most
common risk factor. There are increasing number of
cases presenting in the recent times. Despite this
limitation, the following recommendation can
safely be made: First, there is a need for increased
capacity (Neurosurgeons, neuroimaging, and bed
spaces) in view of the apparent increase in number
of cases now presenting. Second, there is a need for
a nationwide standardized protocol since different
centres appear to adopt different protocols
(craniectomies versus burrhole drainage with tube
aspiration). Third, the problem of abuse of
antibiotics will need to be tackled head-on.

Acknowledgement:
We sincerely appreciate the staff of NAUTH who
were part of the management of these patients.

Author contributions:

SPN conceptualized and designed the study. JKCE
and OCE contributed in the design of the project and
AIA contributed in data acquisition. All authors
were involved in the writing and revision of the
manuscript. The authors read, approved the final
manuscript and agreed to be accountable for all
aspects of the work.

Data availability

The data used to support the findings of this study
are available from the corresponding authors upon
reasonable request.

Funding
No funding sources

Conflict of interest
None declared

Ethical approval
The study was approved by the institutional Ethics
Committee

2d, cranial, suppurative, lesions, Anambra

REFERENCE

1. Leotta N, Chaseling R, Duncan G, Isaacs D.
Intracranial suppuration. J Paediatr Child
Health. 2005;41(9-10):508-12.

2. Piatt JH. Intracranial suppurations
complicating sinusitis among children: an
epidemiological and clinical study. Journal of
Neurosurery: Pediatrics.2011;7(6):567-74

3. Siba P. Dubey, Varqa Larawin, Charles P.
Molumi. Intracranial spread of chronic middle
ear suppuration. American Journal of
Otolaryngology.2010;31(2):73-7

4. Eghwrudjakpor P, Allison A. Focal Intracranial
Suppuration: Clinical Features and Outcome of
21 Patients. The Nigerian Health Journal.
2010;10(1-2): 6-8.

5. Emejulu JK, Shokunbi MT, Malomo AO.
Intracerebral abscesses: Outcome following
management in the CT era. West Afr J Med.
2004;23:54-7.

6. Adeloye A. Intracranial pyogenic abscess. In:
Neurosurgery in Africa. Ibadan University
Press. 1989; 174-18.

7. van der Velden F.J.S., Battersby A., Pareja-
Cebrian L, Ross N, Ball SL, Emonts M.
Paediatric focal intracranial suppurative
infection: a UK single-centre retrospective
cohort study. BMC Pediatr2019;19:130.

8. Ohaegbulam SC, Saddeqi NU. Experience with
brain abscesses treated by simple aspiration.
Surg Neurol. 1980;13(4):289-91.

9. Leotta N, Chaseling R, Duncan G, Isaacs D.
Intracranial suppuration. J Paediatr Child
Health. 2005;41(9-10):508-12.

10. Udoh DO, Ibadin E, Udoh MO. Intracranial
abscesses: Retrospective analysis of 32 patients
and review of literature
2016; 11(4):384-91.

11. Ndubuisi CA, Ohaegbulam SC, Mezue WC,

Chikani MC, Nkwerem SP, Ozor II.
Management of Brain Abscess: Changing Trend

Asian J Neurosurg.

and Experience in Enugu, Nigeria. Niger J Surg.
2017;23(2): 106-110.

12. Yaniv E, Pocock R. Complications of ear
disease. Clin Otalryngol Allied Sci. 1988;

For Reprint: info.tjmr@gmail.com

39 Trop J Med Res, Vol. 22, No. 1, 2023



Nkwerem et al,.

13:357-61.

13.Menon S, Bharadwaj R, Chowdhary A,
Kaundinya DV, Palande DA. Current
epidemiology of intracranial abscesses: a
prospective 5-year study. J Med Microbiol.
2008;57(10):1259-1268.

14. Shilong DJ, Bot GM. Intracranial suppurations
surgically managed at Jos,North Central
Nigeria: a nine-years retrospective review. Int J
ResMed Sci2021;9

15. Shachor-Meyouhas Y, Bar-Joseph G, Guilburd
JN, Lorber A, Hadash A, Kassis 1. Brain
abscess in children - epidemiology,
predisposing factors and management in the
modern medicine era. Acta Paediatr.
2010;99(8):1163-7.

16. Brouwer MC, Coutinho JM, van de Beek D.
Clinical characteristics and outcome of brain
abscess: systematic review and meta-analysis.
Neurology. 2014;82(9):806—13.

17. Nathoo N, Nadvi SS, van Dellen JR, Gouws E.
Intracranial Subdural Empyemas in the Era of
Computed Tomography: A Review of 699
Cases. Neurosurgery. 1999;44(3): 529-535.

18. Yoon J, Redmond M. Check the Ear. The
Importance of Ear Examinations in Assessment
of Intracranial Subdural Empyema. Trop Med
Infect Dis. 2019;4(3): 120.

19. Hlavin ML, Kaminski HJ, Fenstermaker RA,
White RJ. Intracranial Suppuration: A Modern
Decade of Postoperative Subdural Empyema
and Epidural Abscess. Neurosurgery. 1994;
34(6):974-981.

ed, cranial, suppurative, lesions, Anambra

20. Helweg-Larsen, J., Astradsson, A., Richhall, H.
Erdal J, Laursen A, Brennum J. Pyogenic brain
abscess, a 15-year survey. BMC Infect Dis 2012
12,332.

21. Yoon J, O'Bryan CM, Redmond M. Intracranial
Subdural Empyema — A Mini Review. J
Infectiology. 2020; 3(1): 1-5

22.Dill SR, Cobbs CG, McDonald CK. Subdural
empyema: analysis of 32 cases and review. Clin
Infect Dis 1995;20:372-86

23.Bok AP, Peter JC. Subdural empyema: burr
holes or craniotomy? A retrospective
computerized tomography-era analysis of
treatment in 90 cases. J Neurosurg 1993; 78:
574-78.

24. Hendaus MA. Subdural empyema in children.
Glob J Health Sci. 2013; 5(6): 54-59.

25. De Bonis P, Anile C, Pompucci A, Labonia M,
Lucantoni C, Mangiola A. Cranial and spinal
subdural empyema. Br J Neurosurg. 2009;
23(3):335-340.

26. Chukwu EE, Oladele DA, Awoderu OB, Afocha
EE, Lawal RG, Abdus-salam I, et al.
Antimicrob Resist Infect Control. 2020; 9: 72.

27. Ameko E, Achio S, Alhassan S. Effects of self-
medication on the efficacy of four antibiotics
commonly used in Ghana on clinically isolated
micro-organisms. Int J Pure Appl Sci Technol.
2012;10(2):62-70.

28. Shehu BB, Mahmud MR, Ismail NIJ.
Neurosurgical infections. Niger J Surg Res.
2006; 8:1-18

For Reprint: info.tjmr@gmail.com

40

Trop J Med Res, Vol. 22, No. I, 2023



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

