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ABSTRACT

Background and objective: Strokes represent a significant cause of morbidity and mortality
throughout the world. But data relating to this in sub-Saharan Africa is scarce. The objective of this
study is to identify traumatic pathologies with CT scan in patients followed in hospitals in Kinshasa,
Democratic Republic of Congo.

Methods: descriptive cross-sectional study of data from the medical records of patients having
performed a cerebral CT scan covering a period of 24 months at the University Clinics of Kinshasa
and at the Biamba Marie Mutombo Hospital. The study parameters are of three kinds, those relating to
socio-demographic data (age, sex, date of the CT scan); those relating to the clinical data and the
indications for the examination and the CT data.

Results: Among the 717 cases of stroke diagnosed by CT scan, 529 were of the ischemic type while
188 were of the hemorrhagic type (Figure 1). The ischemic stroke / hemorrhagic stroke ratio was 3/1.
The demographic transition was very characteristic for all strokes increasing with advancing age
18.4% in the age 0-19 years, 14% in the age group 20-49 years, 27.8%, and 56.6% in age > 60 years.
Comparisons of the proportions of ischemic and hemorrhagic strokes by sex and age groups. There
was no statistically significant difference in the sex of patients between the types of stroke (P> 0.05)
when there was a statistically significant difference in the proportions of hemorrhagic and ischemic
strokes between age groups. There was therefore an exponential type curve of the proportions of
ischemic-type strokes according to age advancement: the highest frequency at age > 60 years.
Conclusion: strokes are frequent in Kinshasa; they are characterized by a high frequency of ischemic
stroke and increase with age.
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INTRODUCTION

Cerebrovascular accidents (CVA)
are a major cause of mortality and
morbidity, and in some survivors they cause
significant sequelae, both physical and
psychological ™. In industrialized countries,
they are the third leading cause of death in
adults, after heart disease and cancer, and
the leading cause of severe disability. Of
those who have had a stroke, 15% die, 40%

have a significant residual disability and
10% have sequelae so severe that they
require long-term care .

Strokes can be ischemic (insufficient
blood supply) or hemorrhagic (intracerebral
or non-traumatic subarachnoid) nature.
Thrombosis and embolism are the main
causes of ischemic stroke . The severity of
the consequences of ischemic strokes, which
account for nearly 80% of all strokes, is
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highly dependent on the delays associated
with symptom recognition and treatment
(chronodependency) ©®. In an untreated
ischemic stroke, the brain loses 1.9 million
neurons, 14 billion synapses and 12 km of
myelinated fibers per minute. For every
hour that goes by without treatment, the
brain loses as many neurons as it does in 3.6
years of aging ® Thus, each 15-minute
period that passes without treatment is
associated with less favorable clinical
outcomes for the following measures:
ability to walk independently, in-hospital
mortality, hemorrhagic transformation, and
return home “. Fibrinolysis, by intravenous
administration of tissue plasminogen
activator (tPA), for example, may limit the
adverse health effects of ischemic stroke, if
done in a timely manner.

In the Democratic Republic of
Congo, efforts have been made in recent
years to improve the organization of chronic
cardiovascular and neurovascular care
services, including the management of
IAMEST and stroke. The guidelines for the
management of stroke were defined
according to the recommendations of spring
2013 ©. The management includes the
realization of a scanner to assess the lesions
or damage caused by the stroke. Hence this
study is important. The objective was to
assess brain lesions during strokes with a
brain scanner at the University Clinics of
Kinshasa.

MATERIAL AND METHODS

This was a cross-sectional study
with descriptive approaches to data from the
medical records of patients with brain CT.
This study covered the period from January
1, 2014 to December 31, 2015, i.e. a period
of 24 months. It was carried out in the city
of Kinshasa, at the University Clinics of
Kinshasa in the Commune of Lemba and at
the Biamba Marie Mutombo Hospital in the
Commune of Masina. These medical
trainings served the needs of a large part of
the population of the city of Kinshasa.

The study population consisted of
patients referred for CT brain scan, of all

ages and without gender discrimination
during the study period. Any patient who
performed a brain CT examination with a
file containing data on the parameters of
interest and presenting a documented
diagnosis by CT scan was included. Patients
referred to the imaging department for a CT
scan other than brain CT and those with a
non-usable record were not included in the
study. A total of 3,179 patients fulfilling the
inclusion criteria were included in this
study. Among the 3,179 brain CT scans
retained in this study, 600 computed
tomography examinations were considered
in the evaluative and comparative analysis,
including 300 indicated for trauma
assessment.

Data for the present study were
collected from patient charts referred for a
brain CT scan with a documented CT scan
diagnosis. The study parameters are of three
kinds, those relating to socio-demographic
data (age, sex, date of the CT scan); those
relating to clinical data and indications for
the examination and those relating to CT
data.

From a technical point of view, the
examination was carried out on a subject in
the supine position, arms alongside the
body, the head fixed in the headrest to
obtain perfect immobilization. The head was
placed face-on following luminous markers.
The obliquity of the section plane was
chosen after performing a scout-view
(digitized x-ray of the skull in profile). All
the examinations, apart from the exploration
of the sella turcica, were carried out in an 8
mm section in the supra-tentorial and 5 mm
in the sub-tentorial following the orbital-
meatal plane (OM) going from the upper
edge of the duct, external auditory nasion.
The injection of contrast product was not
systematic and was done as appropriate
depending on the indication or the clinical
question asked. As part of the evaluative
approach, the CT images were re-read by
the principal investigator (MBB) according
to the usual semiology with reading in a
parenchymal and bone window under the
supervision of the promoter (LTM).
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Data analysis

The data was collected in a register
and entered in a database created in Excel
2013 with a personal microcomputer. They
were imported to be organized, analyzed
and processed on the IBM Statistical
Package for the Social Sciences (SPSS)
version 23 software running on a Microsoft
Windows 8 platform. Descriptive statistics
presented quantitative variables as means *
standard deviations and qualitative variables
as numbers (n) and proportions (%).
Descriptive  statistics  consisted  of
calculating the mean and standard deviation
for the quantitative data and the proportions
for the categorical data. Pearson's chi-square
test or Fisher's exact test was used to
compare the proportions. The p-value <0.05
was considered to be the level of statistical
significance.

RESULTS
Comparison of the proportions of
ischemic and hemorrhagic strokes
observed on brain CT

Among the 717 cases of stroke
diagnosed by CT scan, 529 were of the
ischemic type while 188 were of the
hemorrhagic type (Figure 1). The ischemic
stroke / hemorrhagic stroke ratio was 3/1.

M Ischemic Stroke

B Hemorrhagic

n=183 Stroke

73.3%

Figure 1. Distribution of the proportions of types of stroke in
the population.
Demographic transition and stroke

The demographic transition was very
characteristic for all strokes increasing with
advancing age  (significant  positive
biological ~ gradient, Linear-by-Linear
Association, P trend <0.0001): 18.4% (n =
45/244) in the age 0-19 years, 14% (n =
61/436) in the age group 20-49 years, 27.8%
(n =226/812), and 56.6% (n = 385/1080) in
the age > 60 years.

Comparisons of the proportions of
ischemic and hemorrhagic strokes by sex
and age groups. There was no statistically
significant difference in the sex of patients
between the types of stroke (P> 0.05) when
there was a statistically significant
difference in the proportions of hemorrhagic
and ischemic strokes between age groups.
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Figure 2. Evolution of hemorrhagic and ischemic stroke according to age

There was therefore an exponential
type curve of the proportions of ischemic-

type strokes according to age advancement:
the highest frequency at age > 60 years.
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Table 1. Gender and age distribution of patients according to

the type of stroke

Variable Hemorrhagic stroke | Ischemic stroke | p
n=188 n=529

Sex 0.514

Male 125(66.0) 300(57.7)

Female 64(34.0) 220(42.3)

Age (years) 0.028

0-19 0(0.0) 13(2.5)

20-39 14(7.4) 15(2.9)

40-59 103(54.8) 165(31.7)

>60 72(37.8) 327(62.9)

Comparisons of the proportions of
extensive and lacunar ischemic stroke by
sex and age groups

There was no statistically significant
difference in the sex of patients with type of
stroke (P> 0.05). On the other hand, there
was an excessive over-representation of
extensive ischemic strokes (n = 355)
compared to lacunar ischemic strokes (n =
174) (Table 2).

Table 2. Distribution of known ischemic stroke by age and sex

Variable Extensive ischemic | Lacunar ischemic | p
stroke stroke

Sex 0.136

Male 206(57.9) 100(57.3)

Female 149(42.1) 74(42.7)

Age 0.013

(years)

0-19 11(2.1) 2(0.4)

20-39 10(1.9) 5(1.0)

40-59 113(21.3) 55(10.4)

>60 221(41.7) 112(21.2)

Location of lesions according to ischemic
stroke subtypes

Table 3. Location of lesions according to ischemic stroke
subtypes

supratentorial localization, particularly in
the ACM territory, while lacunar ischemic
strokes were preferentially located in deep
territories with a predominance of thalamo-
lenticular (Table 3).

DISCUSSION

The present study observed a
predominance of ischemic strokes over
hemorrhagic strokes in a ratio of 3/1. This
result corroborates those of the majority of
African and world literature ©%. On the
other hand, Mukeng et al in Lubumbashi,
DRC, note a predominance of hemorrhagic
strokes 19,

This study did not find a significant
predominance of patient gender between
stroke types. NKkosi et al. in the DRC ®? and
some African studies have found a male
predominance @2 while Kouna et al.
Gabon and Fatou et al. in Cote d'lvoire have
g())ted a predominance of the female sex >

The present study found a 20%
excess risk of hemorrhagic stroke in males.
These elements support men's vulnerability
to hypertension and other risk factors for
stroke and probably the protective effect of
estrogen in women, especially before
menopause 419

As for age, it was observed in this
study that ischemic and hemorrhagic strokes
increased very significantly with age
regardless of the type of stroke, which

Localisati f | Extensive ischemi L ischemi . . B
sroke | stroke | sroke | Corroborates the data in the literature ‘¥,
Parieta: | 132 15 Two thirds of the ischemic strokes noted in
Internal capsule 43 29 H . H
Frontal a0 o this study were of the extensive type. This
Fronto-parietal 39 1 predominance of extensive ischemic strokes
(Lair;t.;l:;?r ks ii’ ‘1‘2 over lacunar strokes corroborates the results
Parietotemporal 20 0 of other studies carried out in Africa and in
Parieto-occipital 19 0 the world which also note the predominance
Caudate nucleus 18 16 . . . [14, 16] b
Thalamic 15 5 of extensive ischemic strokes ut
Cerebellar 15 5 contrast with those observed by Baza et al.
Temporo-occipital 9 0 H : H H
Toto-hemispherical | 7 0 in Klnshase_1 which not%dna predomlnance_ of
Semi oval center | 7 11 lacunar lesions (65%) . The constellation
Srt‘:r‘;tsgl‘ > 1(2) of hypertension and diabetes mellitus could
Outer capsule 1 1 explain the importance of the deficiencies in
Baza et al.

Extensive ischemic strokes Considering the location of the

presented a predominantly superficial ~ lesions observed on CT, this study noted:
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« A superficial supratentorial preferential
localization of extensive ischemic lesions
(in more than 2/3 of the cases) particularly
at the level of the middle cerebral artery
territory, whereas lacunar lesions presented
a deep preferential localization with a
thalamo-lenticular predominance. These
results corroborate those of Baza et al. in
Kinshasa " and those of African and world
literature ©®. A preferential localization of
hemorrhagic strokes in the deep territories
predominant in the internal capsule and in
the lenticular nucleus. This deep preferential
location  highlights  the  particularly
important role of hypertension in this type
of stroke.

Two limitations can be noted in the
present study, namely its retrospective
nature which exposes to a risk of omission
of data or information bias as well as its
hospital nature which does not allow the
generalization of the results at the level of
the entire population from Kinshasa.

However, this study has the merit of
having included a larger number of patients
compared to the few previous studies.
Another strength of the present study is that
it made available a map of the main
cranioencephalic  pathologies in  our
environment, a necessary tool for the
orientation of preventive strategies and
therapeutic  management of  cerebral
pathology by health actors.

CONCLUSION

Ischemic strokes are frequent in
Kinshasa; they are characterized by their
extended and more localized parietal
character.
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