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Abstract

Background and aim: Brain trauma and various neurological disorders
represent a significant cause of morbidity and mortality throughout the world.
But data relating to this in sub-Saharan Africa is scarce. The aim of the study is
to identify traumatic pathologies by 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 brain CT
scan covering a period of 24 months at the University Clinics of Kinshasa and
at the Biamba Marie Mutombo Hospital. There are three types of study para-
meters, 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: 746 presented trauma assessment against 2433 patients
for a non-traumatic indication. The mean age was 47.1 + 20.9 years. There was
a statistically significant and unequal distribution of the proportions of indica-
tions for brain scan according to age groups: the age group < 40 years coincid-
ing exclusively in the traumatic assessment against non-traumatic indications
for patients > 60 years of age. Of the many traumatic injuries seen on a brain
scan, bone fractures, intracranial hematomas and brain contusions were the
most common injuries. Conclusion: traumatic lesions on CT are frequent in
Kinshasa; they are characterized by the presence of bone fractures, intracranial
hematomas and cerebral contusions.
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1. Introduction

Brain trauma and various neurological disorders represent a significant cause of
morbidity and mortality across the world, with the World Health Organization
(WHO) estimating that nearly one billion people worldwide live with a neuro-
logical disease [1] [2]. These traumas constitute a heterogeneous family with eti-
ologies, anatomical substrata as well as various clinical characteristics including
neurodegenerative diseases and neurological disorders of development [3]. They
are of paramount importance because of the vital risk they represent, the func-
tional impotence they cause, and the long-term treatment they require. Their
repercussions, directly or indirectly, significantly affect all of society and are be-
lieved to be responsible for 35% of overall disease-related spending worldwide
(1] [4].

In emergency and after transfer of patients to a specialized service, the diag-
nosis of cranioencephalic pathologies (PCE) is based on a set of clinical instru-
ments (semiology and physical examination) correlated with a complementary
assessment including constantly dynamic and innovative neurological imaging.
The place of imaging is therefore crucial since it allows in particular to improve
patient care. It specifies the etiological and differential diagnosis, the location of
the lesions, the anatomo-clinical consistency of the picture while guiding the
management as well as the therapeutic follow-up [1] [3].

From this perspective, new techniques for exploring the cerebral parenchyma,
in particular computed tomography (CT) and magnetic resonance imaging
(MRI) are of primary interest by allowing a morphological and functional study
of the brain in Kinshasa [1]. The objective of this study is to identify traumatic
pathologies by CT scan in patients followed in hospitals in Kinshasa, Democratic

Republic of Congo.

2. 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, 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 para-
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meters of interest and presenting a documented diagnosis by CT scan was in-
cluded. Patients referred to the imaging department for a CT scan other than
brain CT and those with a non-usable record were excluded in the study. A total
of 3179 patients fulfilling the inclusion criteria were included in this study.
Among the 3179 brain CT scans retained in this study, 600 computed tomogra-
phy 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 CT
brain scan with documented CT scan diagnosis. There are three types of study
parameters, 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 performed 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 carrying out a
scout-view (digital 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 ductus external auditory nasion. The in-
jection of contrast product was not systematic and was done as appropriate de-
pending on the indication or the clinical question asked. As part of the evalua-
tive approach, the CT images were re-read by the principal investigator (MBB)
according to the usual semiology with reading in a parenchymal and bone win-
dow under the supervision of the sponsor (LTM).

Statistical Analyzes

The data was collected in a register and entered into a database created in Ex-
cel 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. Statis-
tical calculations made it possible to obtain the averages with deviations. types
(ET), absolute and relative frequencies. The results have been presented in the
form of tables and figures. Descriptive statistics presented quantitative variables
as means + standard deviations and qualitative variables as numbers (n) and
proportions (%). Statistical inference was applied for an analytical approach
through the comparisons. Student’s t test was used for comparison of means for
qualitative variables of interest. The p-value <0.05 was considered to be the level
of statistical significance.

The three principles of research ethics were respected, namely respect for the
human person, beneficence and justice. Respect for the human person was en-
sured by the anonymity of the collection sheets replaced by a code known only
to the investigator; beneficence was ensured by confidentiality of data, no infor-

mation of newborns or mothers was disclosed to third parties. Respect for justice
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was ensured by the free consent of patients to participate in the study and the
right of withdrawal if that annoyed the respondents. Before initiating this re-
search, its protocol was presented and approved by the national health ethics
committee in No. 113/CNES/BN/PMMF/2015 of 04/20/2015.

3. Results

Out of 3179 patients referred for computed tomography examination, 746 were
referred for trauma assessment against 2433 patients for a non-traumatic indica-
tion.

Sociodemographic characteristics

The present study considered for evaluation a total of 3,179 of which 1,815
male cases versus 1364 female cases with predominance of the male sex. Indeed,
the sex ratio was M/F: 1.33 in the entire study population.

There was a statistically significant predominance of traumatic indications
in males than proportions of non-traumatic indications for cerebral CT scan
(p = 0.012). The mean age was 47.1 * 20.9 years with the extremes of 1 month
to 97 years. The age group of 40 to 59 years old followed by that of 260 years
and other age groups. There was a statistically significant (P < 0.05) and un-
equal distribution of the proportions of indications for cerebral CT scans ac-
cording to age groups: the age group < 40 years coinciding exclusively in the
traumatic assessment against non-traumatic indications for patients > 60 years
of age (Table 1).

CT technique

The majority of CT examinations were performed without injection of con-
trast product (Table 2). Of the 754 exams with contrast injection, 98% and 2%
were for single PC injection and CT angiography, respectively (Table 2).

Lesions discovered

Among many traumatic lesions observed on the brain scan (n = 598), bone
fractures, intracranial hematomas and brain contusions were the most frequent
lesions (=15%) (Table 3, Figure 1).

Table 1. Sociodemographic characteristics according to trauma vs. no.

Variables Over all Trauma No trauma p
n = 3179 (%) n = 746 (%) n = 2433 (%)
Gender 0.012
Male 1815 (57.1) 482 (64.6) 1333 (54.8)
Female 1364 (42.9) 264 (35.4) 1100 (45.2)
Age
<19 years 399 (12.6) 164 (22.0) 235 (9.7) <0.001
20 - 39 years 673 (21.2) 287 (38.5) 386 (15.9) 0.001
40 - 59 years 1099 (34.6) 211 (28.3) 888 (36.5) 0.123
>60 years 1008 (31.7) 84 (13.3) 924 (38.0) <0.001
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Table 2. Distribution of CT scans according to the injection or not of a contrast product.

CT technique Frequency Pourcentage
No Injection 2426 76.3
Rast product injection 754 23.7
Simple contrast medium injection 739 98.0
Contrast injection CT angiogram 15 2.0
Total 3179 100.0

Table 3. Traumatic lesions observed on brain CT scan.

Lesions n %
Primary lesions
Bone fracture 176 29.4
Bone disjunction 4 0.7
Intracranial hematoma 135 22.6
e Under dural 77 12.9
e Extradural 39 6.5
e Intraparenchymal 19 3.2
Brain contusion 89 14.9
Contusion and scalp hematoma 51 8.5
Intraventricular hemorrhage 41 6.9
Arachnoid hemorrhage 12 2.0
Diffuse axonal injury 7 1.2
Orbital lesion 11 1.8
Contusion 9 1.5
e Burst 1 0.2
e Hematoma 1 0.2
e Retinal detachment 1 0.2

Secondary and associated lesions

Pneumoencephaly 22 3.7
Commitment 19 3.2

o Sous-falcoriel 13 2.2

e Tonsillus 6 1.0
Intracranial hypertension 21 3.5
Brain edema 13 2.2
Post-traumatic hydrocephalus 1 0.2

4. Discussion

ECTs are potentially serious, both in the short term and in the long term with a

prognosis which will depend on the circumstance of occurrence, the initial clinical
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Figure 1. Traumatic lesions discovered by CT scan: (a) HED; (b) Chronic HSD; (c) Frac-
ture next to HED; and (d) Mandibular fracture (Archives department of radiology CUK).

condition of the patient, the type of brain injury as well as the association with
other traumatic injuries [5]. In this study, these different elements are not always
specified, however road traffic accidents represented by far the most frequent
occurrence in patients in whom the mode of occurrence was specified. This re-
sult corroborates those of African and world literature [5] [6] [7] [8].

The present study observed traumatic injury in almost half of the patients re-
ferred for CT scan for TCE. This result contrasts with that reported by Molua et
al in Kinshasa in their study between 2006 and 2010 in which 90% of patients
presented at least one lesion on CT [8]. Bouvier ef al in a study on mild cranial
trauma in France, 90% of scans were found without abnormalities [9]. The dis-
parity of these results demonstrates the difficulty in defining the indication of
the brain scan for patients suffering from a particularly mild TCE, many of the
brain scans or hospitalizations during the treatment of mild TCE being unne-
cessary [9]-[14]. Hence the growing interest in brain biomarkers as an adjunct in
the management of mild and moderate head trauma [9] [15] [16]. As such, it is
reported that the serum concentration of the S100 B protein can play a role in
the decision to perform a CT scan while behaving as a good prognostic marker
for severe TCE [9] [15].

This study found a large predominance of head trauma in males and in young
subjects. This result corroborates those of the majority of African and world li-
terature [5] [10] [17]. This male predominance seems to be linked to lifestyle
with risky behaviors involving more men (drugs, excessive alcohol consumption,
violence, lack of compliance with road safety standards).

The present study characterized the different traumatic lesions observed on a
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brain scan; the most common in decreasing order were fractures, intracranial
hematomas and brain contusions. These results corroborate those of Hode et al
in Benin [18]. On the other hand Bahloul ef al in Tunisia observed the predo-
minance of HSA (35.2%) and cerebral contusion (34.5%) [19] while Seidou et al.
in Niamey in Niger noted the predominance of parenchymal contusions (38%)
[5].

Two limitations can be noted in the present study, namely its retrospective
nature which exposes 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 stu-
dies. Strength of the present study is that of having 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 pa-

thology by health actors.

5. Conclusion

Traumatic lesions on CT are frequent in Kinshasa; they are characterized by the
presence of bone fractures, intracranial hematomas and cerebral contusions.
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