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Abstract

Background Surgical management is one of the mainstay management options for cerebrovascular diseases, which
is not only curative but also preventive. However, there's a gap between the surgical management of cerebrovascular
disease in Africa when compared to the developed parts of the world.

Methods A literature search was done on the state of Cerebrovascular surgery in Africa from databases such as Pub-
med, Embase, and Google Scholar, articles we fetched and meticulously reviewed.

Results We found gaps in the surgical management of cerebrovascular diseases such as stroke in African countries
when compared to developed countries. The challenges facing the surgical management of cerebrovascular disease
in Africa include a low number of neurosurgeons and vascular surgeons trained in the surgical management of these
diseases, a lack of adequate facilities for surgical management, and others. The burden of cerebrovascular diseases

in Africa is great, and this warrants an improvement in the surgical management of the conditions, which includes
primary prevention of such diseases through public health education on risk factors, improvement of health facilities
to accommodate recent advances in the cerebrovascular surgeries, establishments of several neurosurgery training
centers.

Conclusion The practice of surgical management of cerebrovascular disease in Africa needs to be optimized for it
to be at the global standard and for better outcomes and management of patients.
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Introduction

Cerebrovascular disease is one of the leading causes of
death globally with sub-Saharan Africa having the high-
est burden of the disease [1-3]. This is a disorder in
which the brain or part of the brain is temporarily or
permanently by ischemia or hemorrhage which could
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involve one or many cerebral vessels; cerebrovascular
diseases include stroke, arterial stenosis or aneurysm of
the brain, and vascular malformations [4—6]. Globally,
stroke is the leading cause of disability, dementia, and
mortality; with an average of 1 in 4 adults developing
stroke in their lifetime [1, 7]. The annual incidence rate
of stroke in Africa is 316 cases per 100,000 person-year
while the prevalence rate is 1460 per 100,000 person-year
[8]. Utilizing emergency clinic information, five exami-
nations assessed stroke rough occurrence rates going
from 31/100,000 every year in Harare, Zimbabwe in 1991
[9-11] to 149/100,000 every year in Maputo, Mozam-
bique in 2006 [10, 12, 13]. In a meta-examination by
Adeloye, the pooled gauge of 77.39/100,000 every year
(95% CI=51.31-103.48) from emergency clinic-based
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studies [13] was lower than from local area-based investi-
gations. This might recommend that the accessible medi-
cal clinic-based African examinations underrated stroke
occurrence because of prohibition of deadly or gentle
cases who don’t present in these medical clinics. There is
a decline in the age-standardized mortality rate of stroke
globally between the year 1990-2016, which could be a
result of increased availability of acute stroke care, and
improved surgical and inpatient management in devel-
oped countries; while there is a less steep decrease in age-
standardized mortality rate recorded in Africa [2]. In the
2019 global statistics on stroke, an increased incidence
of stroke was reported in low-income countries which
including most African countries between 1971 and
2014, while 74% of all stroke death and 80% of all disabili-
ties from stroke occurred in these low-income countries
[3, 14]. Surgical management is an important manage-
ment option for cerebrovascular disease, this is done to
prevent stroke, or its reoccurrence, which comprises var-
ious procedures including simple and complex Intrac-
ranial bypass, craniotomy, hemispheric decompression,
carotid endarterectomy for aneurysm and arteriovenous
malformation, stereotactic radiosurgery, and endovascu-
lar surgery [15, 16]. The surgical option depends on the
types of cerebrovascular disease, as ischemic or hemor-
rhagic stroke may require different surgical approaches
[17]. Procedures such as mechanical thrombectomy
aid rapid recanalization of the occluded cerebral ves-
sel in ischemic stroke, leading increase perfusion to the
ischemic penumbra; in all surgical management improves
the outcome of cerebrovascular disease [18].

Identification of new studies via databases and registers
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Records identified from:
Duplicate records (n = 15)

Databases (n =1)

H

Identification

Records excluded

Records screened
(n=32)

(n=40)

|

Reports sought for retrieval
(n=8)

Reports not retrieved
(n=2)

Screening

!

Reports excluded:
(n=)

11

Reports assessed for eligibility
(n=6)
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Methods

Search strategy

A literature search was done on the state of Cerebro-
vascular surgery in Africa from databases such as Pub-
med, Embase, and Google Scholar, articles we fetched
and meticulously reviewed. The search terms are “Cer-
ebrovascular disease in Africa [MeSH Terms] OR Stroke
surgery in Africa [MeSH Terms] OR Cerebrovascular sur-
gery in Africa [MeSH Terms] OR Challenges of Cerebro’
surgery in Africa [MeSH Terms] OR Endovascular dis-
ease in Africa [MeSH Terms] OR Surgical management
of cerebro* in Africa [MeSH Terms]). Six research arti-
cles we collected and included in this review. The Prisma
flow diagram was generated using PRISM A2020 reported
in Fig. 1 below [19].

Objectives of study
This study is aimed at:

« Reviewing the current state of cerebrovascular sur-
gery in Africa

« Reviewing the gaps and challenges of cerebrovascular
surgery in Africa.

Eligibility criteria
For an article to be included it must meet the following
criteria:

« Must not be a narrative review
« Must be done in Africa

Identification of new studies via other methods

Records identified from:
Citation searching (n = 55)

Reports sought for retrieval Reports not retrieved
(n=6) (n=NA)

!

Reports assessed for eligibility Reports excluded:
(n=6) (n=)

Included

Reports of new included studies
(n=6)

Fig. 1 Prisma chat [19]
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« Articles that evaluate the state of cerebrovascular
surgeries
+ Must be written in the English language

Data extraction

Duplicates were excluded in Mendeley (Elsevier, London,
UK). The abstracts were screened independently by eight
of the authors using Rayyan software. The abstracts were
divided into three groups, and each group of abstracts
was reviewed by a pair of authors, with a third author
(KA) adjudicating any discrepancies. Full texts of poten-
tially relevant studies were assessed for eligibility. Disa-
greements were resolved through discussion between the
reviewers until mutual agreement was reached.

The following data were extracted from the included
articles: author names, year of publications, country(ies)
included in the article, study design, study’s population,
cerebrovascular condition, diagnostic tools, intervention,
and outcome. The summary of these data is reported in
Table 1, some articles reported the state of surgical man-
agement of some cerebrovascular conditions, and the
inference made from these articles is reported under out-
come in Table 1.

Data analysis

We will conduct a narrative synthesis describing the
present state and the gap in the practice of cerebrovas-
cular surgery in selected studies. The quality assessment
of selected articles was assessed by two independent
reviewers using the Newcastle-Ottawa scale (NOS) cri-
teria. Studies with NOS scores 0-3, 4—6, and 7-9 were
considered low, moderate, and high quality, respectively.

Result

In our initial search, we found a total of 56 articles. Ten
articles were removed due to duplicates, abstract selec-
tion using selection criteria reduced the number of arti-
cles to 8, and full-text review reduced the articles to
6 [20-25] (Fig. 1). All articles were written in English.
Using the Newcastle-Ottawa scale, all the 6 included
studies had a score of >6/10, and were considered high-
quality. All studies had ethical approval. The date of
publication was between 2010 and April 2023. One arti-
cle was written in South Africa, Senegal, Tanzania, and
Egypt, respectively, while the remaining two articles cov-
ers 17 African countries.

Study designs of included articles

Two of the studies were case-series [20, 21], one retro-
spective case-control [22], two multinational cross-
sectional studies [23, 25], and a comparative study [24].
The cross-sectional studies were carried out through

Page 3 of 7

an e-survey; the comparative study was done between
northern Europe and northern Africa.

Diagnosis of cerebrovascular disease

The majority of diagnoses of cerebrovascular disease are
made through computed tomography angiography, mag-
netic resonance angiography, and arteriography [20-22].
81% of neurosurgical centers in Africa have access to
computed tomography angiography, 47% of the center
could obtain computed tomography angiography within
2 h [25].

The outcome of cerebrovascular disease management
Watereyn et al. reported 62.5% mortality among patients
managed non-surgically [22], and Thioub et al. reported
1% mortality in all patients managed. Non-surgical
management account for about 99% of the mortalities
reported in this review, while surgical and endovascular
management are associated with nearly 100% survival.

State of surgical aneurysmal clipping and carotid
endarterectomy

Most of the patients are managed by surgical clipping
70% and 64% in Thioub et al. [21] and Waterkeyn et al.
[22] respectively. About 18.2% of all patients reported in
Waterkeyn et al. [22], were able to be operated on within
the first 4 h of presentation, Dokponu et al. reported only
40.91% of all neurosurgeons in sub-Saharan Africa having
basic level training in surgical aneurysmal clipping [23].
61% of all neurological centers in Africa were reported to
provide surgical clipping of intracranial aneurysm [25].
When compared to Northern Europe, the unmet need
for carotid endarterectomy is 98.5% in Northern Africa
and 0% in Northern Europe [24].

State of endovascular surgery

The three cases were managed with endovascular sur-
gery in South Africa and were associated with 100% sur-
vival [20]. Only 1% of the cases were with endovascular
surgery in Senegal [21], while Waterkeyn et al. reported
unavailability of endovascular surgery in the whole of
Tanzania [22]. Dokponu et al. reported that none of the
neurosurgeons in sub-Saharan Africa had any level of
training in endovascular surgery [23]. It was reported
that just 22% of neurosurgical centers in Africa perform
endovascular surgery while 64% of centers don’t have an
endovascular specialist [25].

Discussion

As it applies globally over the last three decades, there
is a trend of increasing incidence and prevalence of cer-
ebrovascular diseases in Africa, although patterns of
the pathology vary with small vessel disease being a
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commoner cause in Africa [6, 26, 27]. Increasing expo-
sure to risk factors especially high systolic blood pressure
accounts for emerging cases of cerebrovascular diseases
in Africa’s young adult population. And there are indica-
tions that current estimations may be understated [6, 26].
African nations bear a great portion of the global stroke
burden [28]. Fatality rates from stroke in Africa are very
high [27]. Stroke is also responsible for significant mor-
bidity including depression, cognitive impairment, and
disability, with low- and middle-income countries gen-
erally accounting for 3.7 times the rate in high-income
countries. [6, 26, 27]

Stroke treatment is quite expensive with patients suf-
fering from stroke paying more than the average patient
[29]. Length of stay in the hospital remains the most
important determinant of cost [30]. In South Africa
determined 1.6—3% of entire health expenditure is gulped
by stroke management, and this is consistent with find-
ings in developed countries [31]. In 2012, the cost of
treating stroke varied between $600 and $4860 in Nigeria
and is said to be unaffordable. Juxtaposing those values
with current inflation rates yields a problem compounded
by increased DALY from the unavailability of rehabili-
tative care services [32]. The burden is similar in other
African countries where sufferers can't afford emergency
care for cerebrovascular diseases nor subsequent special-
ist neurological care [33].

Essential neurosurgical care includes surgery for Trau-
matic brain injury (burr holes, craniotomy/craniectomy,
etc.) accounts for 45%, cerebrovascular accidents for 20%,
hydrocephalus for 7%, and brain tumors for 5% of the
regional neurosurgical need. In the African region, with a
population of 990 million, 488 neurosurgeons were iden-
tified [34]. The greatest total neurosurgical capacity exists
in the Western Pacific region, where more than 22,000
neurosurgeons are capable of performing nearly 5 mil-
lion essential neurosurgical cases annually. In contrast,
the nearly 500 neurosurgeons in Africa can be expected
to perform approximately 110,000 neurosurgical opera-
tions [34].

To meet regional demand in Africa, where more than
1.8 million cases are not being addressed by capable
neurosurgeons, the surgical workforce must increase by
more than 1700%. Independent of other geographical,
social, or financial barriers, the vast majority of Africa’s
population lacks access to a neurosurgeon [35]. Despite
accounting for 15% of global neurosurgical disease vol-
ume, African hospitals and healthcare networks have
access to less than 1% of the neurosurgical community.
To adequately address essential neurosurgical disease
worldwide, an estimated 23,300 additional surgeons are
required in low- and middle-income countries—approxi-
mately 11,300 in Southeast Asia and 8400 in Africa [34].
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Population-based health education programs and
appropriate public health policy must be developed,
this will largely improve poor awareness. The emphasis
should be on preventing the development of risk factors
in the first place. There should be better health funding
by the government as declared in the ’Abuja target’ [36].
Better funding will translate to more hospitals, better
infrastructure, and more training of neurosurgeons and
other health personnel. The net effect will be optimal
stroke care. Countries in Africa should embrace health
insurance either provided by the government, commu-
nity, or faith-based organizations. There is a need for
more specialized trained neurosurgeons and vascular
surgeons, and the provision of diagnostic equipment for
the management of stroke.

Conclusions

Cerebrovascular diseases such as stroke are among the
leading cause of mortality and morbidity globally which
are most times best managed surgically. Surgical man-
agement of cerebrovascular diseases in Africa is faced
with some challenges such as highlighted in the results
section, only some of the neurosurgeons and neurosur-
gical trainees in Africa have basic training in surgical
aneurysmal clipping, only few centers have facility for or
specialist in endovascular surgery; some countries don’t
have endovascular services available, and great unmet
needs for cerebral endarterectomy. It'll be preferable
to consider primary prevention of such a condition to
lessen the burden on the available resources. Also, medi-
cal practitioners and students should be encouraged to
consider having their specialty training in cerebrovascu-
lar neurosurgery, the creation of more training centers,
and the provision of equipment that aids in the early and
easy diagnosis of cerebrovascular diseases, neurosurgical
trainees and neurosurgeons should be trained on surgical
aneurysmal clipping and endovascular surgery through
alliance with developed countries, and endovascular
equipment should made available in every neurosurgical
centers.

Limitations

This systematic review is limited due to small number
of articles that were reviewed and analyzed which is due
limited number of researches available on surgical man-
agement of cerebrovascular diseases in Africa, also some
countries of Africa were not covered in this review mak-
ing inference quite difficult. We suggest that more multi-
national surveys on the state of cerebrovascular surgeries
in Africa should be done.
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cT Computed tomography
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