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Abstract

Background: Intracranial suppurations (ICS) due to common causative mi-
croorganisms are still an important health problem in Africa. Their manage-
ment, which has certainly been improved by technological developments, va-
ries according to neurosurgical teams. Objectives: To describe the clinical
characteristics, the causative microorganisms, the outcome, and provide re-
levant data on the current modalities of the care of ICS. Methods: We con-
ducted a systematic review of studies on intracranial suppurations published
in Africa between January 2002 and December 2018. We included studies
which had at least 6 patients with ICS. Pubmed, Google and Google scholar
were searched for relevant studies. A total of 17 studies were found, from
which we define the epidemiological aspects, therapeutic, and evolutionary
diagnostics. Results: A total of 1166 patients were identified, and they were
categorized as follows: 531 cases of abscess, 272 of empyema and 363 of in-
tracranial suppurations with incomplete data (ICSDI). The average age in
ICSDI was 10.9 years. In abscesses and empyema, 75% of patients were under
40 years. There was a male predominance of 2.4 to 1. These intra-cranial
suppurations in general complicated mainly loco-regional infections. The
classic triad was dominated by headache (66.5%), fever (59.4%) and neuro-
logical deficits (46.1%). The CT rarely associated with the MRI, had shown a
predominance of supra-tentorial sites (92.5%) of which 37.5% was in frontal
region. Of the 380 microorganisms isolated, Gram positive represented
68.9%, Gram negative 17.7% and anaerobic 13.4%. The treatment was medi-
co-surgical (79.5%). It associated a triple antibiotherapy and a trepa-
no-puncture. It had achieved healing in 88.2% of which 20.4% had sequelae.
Case fatality rate was 11.8%. Conclusion: ICS constitute during this century,
a health problem whose solution passes by the adequate treatment of lo-
co-regional infections, their main sources.
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1. Introduction

Intracranial suppurations (ICS) are intracranial purulent collections, of infec-
tious origin, developing in intracerebral (abscess) or in the sub or epidural (em-
pyema) spaces [1]. When the infective agents are parasitic and mycotic, which
are more and more frequent with immune-depressed states, their treatments are
mainly medical, and for the non-specific bacterial etiologies, they are medi-
co-surgical emergencies [1] [2]. The management of the latter, which has bene-
fited from the contribution of new medical imaging techniques and recent the-
rapeutic developments (antibiotic therapy and surgical techniques), has general-
ly had a positive impact on their once poor prognosis. The review of the litera-
ture on these conditions in Africa goes back to the work of Loembe [3] in 1997.
On the basis of essentially hospital epidemiological data, it showed an incidence
of between 2% and 5%, the predominance of young male subjects. These were
often the complications of loco-regional infections, and Bergman’s classic clini-
cal triad was found in only about 25% of patients. Arteriography was the gold
standard for the diagnosis. The causative microorganisms were mainly Staphy-
lococcus and Gram-negative bacilli in sub-Saharan Africa and Streptococcus
outside this area. The treatment was medico-surgical. It was a bi or tri antibiotic
therapy associated with evacuation of the pus pocket. The mortality was between
11.5% and 43% depending on the series.

More than 20 years after this work, Africa has seen an improvement in its
neurosurgical demography [4] and its equipment in modern medical imaging.
But she still faces these conditions that have kept their gravity. We are initiating
this work, in the light of these modest health advances, to bring out their current

characteristics in Africa.

2. Methods

A systematic review of studies on intracranial suppurations in Africa published
from January 2002 to December 2018 was conducted. Pubmed, Google and
Google scholar were searched for relevant studies as well as some websites of
universities like Cheik Anta Diop in Senegal and Marrakech in Morocco. The
search terms were: abscess of the brain, intracranial empyema and intracranial
suppuration associated with the word Africa. The selected works were those
published in the period of study, in French or English, and with more than six
cases in which data on age and sex were found. For the authors having published
works on the same subject, during this period, we selected the one where the
number was the most important. We excluded studies on specific parasitic, my-
cotic and bacterial etiologies, and those in which the cranial suppurations were
cited in the complications of certain pathologies.

Seventeen papers (15 papers and 2 theses) from 11 African countries were
collected. They were eight studies from West Africa (Cote d’Ivoire [5], Senegal
[6] [7] [8], Burkina Faso [9], Mali [10] Nigeria [11], Ghana [12]); 02 studies in
Central Africa (Cameroon [13], Gabon [14]); 03 studies in Southern Africa
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(South Africa [15] [16] [17]); and 03 studies in the Maghreb (Morocco [18] [19]
[20]). These studies were classified into three groups: abscesses, empyemas, and
the insufficient data intracranial suppuration group (ICSDI), when the share of
each of these two entities was not clear in the study.

All data were entered into a Microsoft Office 2010 Excel spreadsheet. Epide-
miological, clinical, paraclinical, therapeutic and evolutionary parameters were
analyzed. Some frequencies were compared by the statistical calculation method
U and the value of p fixed at 0.05.

3. Results

From the 17 studies, 1166 patients were identified. Publications on abscesses ac-

counted for 531 cases, 272 cases of empyema and 363 cases for ICSDI.

3.1. Epidemiological Aspects

The average age in ICSDI, calculated from three studies (n = 93 cases) mainly
pediatric, was 10.9 years with extremes of 1 month to 18 years. In abscesses and
empyema, the available data were only proportional to the proportion of young
patients. Thus, in abscesses the proportion of patients under 30 years of age
represented 54.5% (n = 328) and that of patients under 40 in empyema was
80.4% (n = 87).

The overall sex ratio was 2.4 with no significant difference across the three
groups.

The provenance of patients was for 74 cases, departments of ORL, pediatric
and infectious diseases. The numbers for each service were not specified. These
patients remained hospitalized for a period ranging from 1 to 180 days.

The origin of these infections is reported in Table 1.

Table 1. Origin of infections.

UICS (n = 363) A (n=474) E (n=241) Total (n = 1032)
Infection’s origin
N % N % N % N %
Identify 277 76.3 325 68.6 142 59 844 81.7
Loco-regional 262 72.1 319 67.3 141 58.5 822 79.6
Sinusitis 75 20.6 45 9.5 69 28.6 289 28
Otitus 31 8.5 65 13.7 15 6.2 111 10.7
Inf. Scalp & Face* 50 13.7 10 2.1 2 0.8 62 6.2
Traumatic 58 16 117 24.7 14 5.8 189 18.3
Meningitus 44 12.1 32 6.7 13 53 89 8.6
Post operatory 4 1.1 9 1.9 18 7.4 31 3
Non specified** - 41 8.6 10 4.1 51 4.9
Meétastatic 15 4.1 6 1.2 1 0.4 22 2.1
Non identified 86 23.7 149 31.4 99 41 188 18.3

*Inf. Scalp & face: Infection of scalp and face. **Not specified: Locoregional infection unspecified.
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3.2. Clinical Aspects

The consultation time was on average 80 days with extremes ranging from 1 to
180 days for 626 cases.

The type of onset was, on a staff of 178 patients, brutal in 34.2% patients and
progressive in 65.7%.

The clinical signs are grouped in Table 2.

The morphological assessment, in front of these clinical pictures, was made of
CT alone in 11 works and, combined with MRI in 5 others. The locations of
these suppurated collections are given in Table 3.

The unilateral or bilateral localization had been fully specified only by two
authors on abscesses and empyema, for a staff of 296 patients. Single locations
predominated in more than 3 out of 4 cases.

On the additional blood tests, HIV serology was positive in 4.8% out of a total
of 124 cases tested. Hyperleukocytosis, elevation of C reactive protein and acce-
leration of sedimentation rate (SR) were noted in approximately 70%.

The analysis of pus allowed the isolation of microorganisms in 33.9%. The av-

erage number of isolated microorganisms per sample is 1.9 in general. It varies

Table 2. Clinical signs.

UICS (n = 363) A (n=364) E (n=272) Total (n = 999)

Signs
n % n % n % n %
Headache 190 52.3 273 75 202 74.2 665 66.5
Fever 185 51 225 61.8 184 67.6 594 59.4
Motor deficit 151 41.6 184 50.5 125 46 461 46.1
Conmitial crisis 111 30.5 46 12.6 125 459 282 28.2
Loss of consciousness 98 27 92 25.2 119 43.7 309 31
Meningeal Syndrome 88 24.2 53 14.5 37 13.6 178 17.8
Bergman Triad 52 14.3 - - 40 14.7 929.2

The Bergman triad associates the syndrome of intracranial hypertension, the infectious syndrome and the
signs of neurological focus.

Table 3. Locations of suppurated collections.

UICS (n=367) A (n=447) E (n=99) Total (n =913)
Topography
n % n % n % n %
Supratentorial 343 93.4 408 91.2 94 94.9 845 92.5
Frontal 172 46.8 151 338 20 20.2 343 37.5
Parietal 36 9.8 98 21.9 27 27.2 161 17.6
Temporal 77 20.1 58 12.9 8 8 143 15.6
Inter-hemispheric 52 14.1 - 25 25.2 77 8.4
Temporo-parietal - 31 6.9 - 31 3.4
Occipital 6 1.6 21 4.7 - 27 7.4
Fronto-parieto-temporal - - 14 14.1 14 1.5
Infratentorial 24 6.5 39 8.7 5 5 68 7.4
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between a germ per sample for empyemas and 2.25 germs for abscesses. These
poly-microbial infections were found in 56 samples. Isolated sprouts are re-
ported in Table 4.

Of the 380 isolated microorganisms, Gram positive represented 68.9%, Gram
negative 17.7% and anaerobic 13.4%. The presence of Multi-bacterial infections
explains the fact that the isolated germs are superior to positive bacteriological
examinations. Of 51 isolated anaerobic microorganisms, 27 were specified.
These were Clostridia and Bacteroides in 8 cases each, Proprionebacterium and

Peptostreptococcus in 4 cases each and Nocardia: 3 cases.

3.3. Treatment and Outcome

The type of treatment (medical exclusive or medico-surgical) instituted was spe-
cified only for empyemas and abscesses. It was mainly medical-surgical and
represented 79.5% overall.

Empirical antibiotic therapy prescribed in most cases, mainly included associ-
ations. The third-generation cephalosporin and metronidazole were associated
with either aminoglycoside in 41.1%, fluoroquinolone in 39.1%. In 9.4% the ce-
phalosporin was associated with phenicol.

Other drugs were used. These were antiepileptic drugs prescribed in 48.2%
(n = 286) and steroids in 39.8% (n = 186).

The delay in surgical management was between a few hours and 11 days ac-

cording to two authors. The surgical treatment, carried out on 463 patients,

Table 4. Isolated germs.

UICS (n = 115) A (n=335) E (n=136) Total (n = 586)
Germs
n % n % n % n %
Positive test 50 43.4 125 37.3 24 17.6 199 33.9
Gram+ 35 209 18 262
Cocci+ 3 92 - 95
Streptococcus 7 60 6 73
Staphylococcus 19 49 6 74
Other Gram+ 6 8 6 20
Gram— 13 48 6 67
Klebsiella 4 7 4 15
Protéus 1 14 - 15
E coli - 6 2 8
Enterobacter 2 7 - 9
Pseudomonas 2 4 - 6
Citrobacter 2 3 - 5
Acinetobacter 1 4 - 5
Other Gram— 1 3 4
Anaerobes 26 25 - 51
Association 6 50 - 56
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proceeded mainly to aspiration of the pus by trepan-puncture in 71.8%, stereo-
taxis 6% and bone flap (5.8%). Excision of the lesion was performed in about
12% and ventricular derivation in 0.4%.

The treatment of the entrance door was performed in 19.4% (n = 170).

The evolution following the treatment is recorded in Table 5.

Details on the type of sequelae had been given for only 93 cases. They were
dominated by motor deficit in 61.3%, epilepsy in 32.2% and other types of se-
quelae (hypoacusis, psychic retardation, irritability) in 6.5%. Their association

was not specified.

4. Comments

Since the beginning of this century, more and more African countries have been
equipped with new medical imaging techniques (CT and MRI). These tools have
contributed to improving the management of intracranial conditions, including
ICS. To this has been added the increase in neurosurgical demography in this
same part of the world, with more and more active teams [4]. These two im-
provements were the reasons that allowed us to retain the work of the ICS, pub-
lished from this period, especially since the last work on the general review of
these diseases going back more than 20 years.

The only study that reported the incidence of this condition was that of An-
wary [16] in South Africa (1/1,000,000 inhabitants/year), the other reported in-
cidences were mostly hospitable. Male patients under the age of 40 were the
most affected by this condition as already noted in older African studies [3] [21].
A single study on empyema was an exception on the male predominance of this
condition with a sex ratio of 0.8 [10].

ICS complicate mainly loco-regional infections, but also those located at a
distance. This explains the fact that patients were first hospitalized in the pedia-
tric, infectious diseases or ORL departments. Referral to neurosurgery services
was made only after the morphological assessment. Loco-regional infections and
particularly ORL infections (30%) were the most common sources of these ICS.

These were sinusitis (18.7%) and ear infections (11.2%), which rank first and

Table 5. Evolution after treatment.

UICS (n=171) A (n=343) E (n=215) Total (n = 729)
Evolution

n % n % n % n %
Death 31 18.1 28 8.1 27 12.5 86 11.8
Healing 140 81.8 315 91.9 188 87.4 643 88.2
Without sequelae 114 66.6 222 64.7 158 73.5 494 67.7
Sequelae 26 15.2 93 27.1 30 13.9 149 20.4
Non specified 10 5.8 26 7.6 20 9.3 56 7.7
-Epilepsy 7 4.1 18 52 5 2.3 30 4.1
-Motor deficit 3 1.7 49 14.3 5 2.3 57 7.8
-Others 6 3.5 - - 6 0.8
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third respectively in these sources of infection overall. This same distribution
was observed in the countries of West Africa, Central Africa and South Africa.
In Morocco, on the other hand, otitis and sinusitis occupied first and third place
respectively. Cranio-encephalic injuries ranked second overall (17.5%) and in
any region of Africa. They were already important in the last century in Senegal
[21]. The increase in the number of victims of road accidents and urban violence
[16] explained among other things the place of these traumas.

The correlation between the microorganism found at the presumed portal of
entry and that of intracranial suppuration was not reported in most studies.
Boumediane [18], who looked for it in 10 patients, was inconclusive. Taking this
into account, it seems fairer to speak of a probable gateway. From these lo-
co-regional foci or distant foci, the intracranial location of these infections
among other mechanisms, were thrombophlebitis, the septic embolus [3].

The delay between the onset of signs, which is often progressive (65.7%), and
the morphological diagnosis was on average 80 days. Its importance was due to
the diagnostic difficulties. Antibiotic therapy, often prescribed during this pe-
riod, was at the origin of the modifications of the clinical pictures and the fre-
quent negativity of the bacteriological examinations of pus [7] [15] [18]. The de-
layed diagnosis was also a factor of bad evolution during these ICS according to
Sichiziya [15].

The clinical signs were dominated by the triad made of headache (66.5%),
fever (59.4%) and neurological deficit (46.1%). Their association, however, was
not well specified. The Bergman triad, which associates them, was only reported
in 9.2% of cases by taking all the studies. The difference between the large per-
centages of these signs taken in isolation and their association is probably due to
the fact that their appreciation was made for certain authors at the time of their
admission to the specialized service. These associations, which were surely
present in the history of the disease of these patients, could have been modified
by the antibiotherapy often prescribed before the specialized treatment.

New medical imaging techniques have largely supplanted arteriography,
which was once the morphological examination of choice [3]. Essentially
represented by CT and MRI, they allow a more precise description of these sup-
purations. But, they must be interpreted taking into account the clinical context
because the images characterizing them make also discuss other affections like
encephalic metastases and gliomas. The importance of CT in the diagnosis of
these conditions is found in this analysis. Few authors have used MRI, let alone
its flow sequences and spectrometry. The role of the latter in differentiating ab-
scesses from other mostly tumor lesions was used by authors such as [18]. These
new examinations had made it possible to note the predominance of abscesses
compared to empyemas, as already reported by Loembe [3]. The tentorial loca-
tion of the lesions (92.5%), often unique (81%) was more found than the infra-
tentorial. Abscess-empyema associations have been reported, including 5 cases

in Boumediane’s thesis [18] and 7 cases in Ouiminga [7].
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Biologically, the field of immunodepression to HIV was found in 4.8% of cas-
es, which is not in line with the fears expressed by Loembé [3]. Disruption of in-
flammatory markers (blood account, SR and CRP) during ICS is common. These
are good monitoring parameters for these patients. However, no study had used
the assay of Pro-calcitonin as an inflammatory marker. It would be able to de-
termine the active nature of an infection in general [22].

The bacteriological study of ICS pus appears as the weak point of the man-
agement of these affections. Isolation of microorganisms was still low (33.9%).
The reasons were, among others, long preoperative antibiotic therapy; the con-
ditions for sampling, storing and transporting pus and finally, the insufficient
equipment of our laboratories [7]. Of the 380 bacteria isolated, Gram-positive
Cocci (68.9%) were predominant, followed by Gram-negative Bacillus (17.7%)
and anaerobic bacteria (13.4%). Bacterial associations were found in 56 bacteri-
ological examinations of pus. The identification of the microorganisms showed
the predominance of Streptococci and Staphylococci, which were the most fre-
quent in Loembe’s analysis [3]. However, he noted a predominance of Staphy-
lococci in Africa south of the Sahara and that of Streptococci in other African
regions.

The treatment of these CIS was mainly medical-surgical. On the medical side,
it was always a combination of antibiotics, justified by the bacterial associations
mentioned above. Several associations were used “empirically”. The most com-
mon were third generation cephalosporin combinations - aminoglycoside - me-
tronidazole (41.1%) and third generation cephalosporin - fluoroquinolones -
metronidazole (39.1%). The duration of this antibiotic therapy ranged from 21
to 90 days. Its prescription as well as its adaptation after identification of the mi-
croorganism was not detailed in these different works. Medical treatment also
included anticomitials and corticosteroids. The surgical component of this
treatment consisted of the evacuation of the purulent collection. Realized some-
times after a long delay (up to 11 days in some cases), it used mainly the tech-
nique of trepano-puncture. The stereotactic procedure was rarely a remedy. This
is certainly an interesting alternative because it can be achieved even in the early
stages of the disease. The biopsy obtained by this means may allow early identi-
fication of microorganisms, and thus the initiation of a targeted antibiotic ther-
apy. This procedure will avoid the need for costly surgery in our countries. It
remains, however, unavailable in several African countries. Considered as cur-
rent, by many authors, the excision of the hull of the abscess was indicated in
case of the existence of a foreign body in the abscess [18].

From a preventive point of view, the adequate treatment of the frequent
sources of these infections (ORL infections, for example), can lead to a satisfac-
tory reduction of these ICS. Indeed, Anwary [16] in South Africa shows an in-
crease in the incidence of sinusitis-related ICS between June and August (Win-
ter) period when sinusitis is most common.

These treatments resulted in patient recovery in 88.2%. Of these, 20.4% were
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with sequelae. The latter had been well detailed only in one study [18]. Deaths
accounted for 11.8%. The factors predicting this fatal evolution are the impor-
tant disorders of conscience and the delay diagnosis [11] [15] [18]. Although this
lethality has generally decreased in all compiled work, it is still high compared to
that observed in developed countries [23].

5. Conclusion

ICS are still a health problem in Africa because of the high lethality they cause.
The information obtained from this study, highlights the need to deepen it by
conducting a multicenter study. The latter, based on a rigorous methodology,
will allow us, in our opinion, to draw the appropriate conclusions on these con-

ditions.
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