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Abstract

Trauma is one of the most common surgical emergencies admitted in the
acute care departments of hospitals in Guinea, West Africa. We carried a
study to assess the epidemiological pattern and clinical care of neurotrauma
in the emergency department of the Kindia regional hospital, a rural second-
ary hospital catering to the needs of western Guinea and nearby districts. Da-
ta were prospectively collected from December 2019 to March 2020 after re-
ceiving the required hospital authorization and informed consent from the
patients or relatives. We recorded two hundred cases of neurotraumas (64.5%
of traumatic brain injury cases and 14.5% of spinal cord injury). Neurotrau-
mas represented 17.7% of all admitted patients in the department in the study
period. The mean age was 25.34 + 16.73, and the age range 16 to 30 was the
most affected. The predominance was male, with a sex ratio of 3.43. Motor
Vehicle Accident was the leading cause 68.5%, and 73.2% of them involved a
motorcycle. Motorcycle-to-motorcycle collision was responsible for more
than a third of neurotraumas. We classified the majority of the cases as mild
and low risk neurotrauma representing 62.08%. All patients benefited from
medical treatment, and 30.7% of patients received surgical treatment for as-
sociated abdominal, orthopedic, and minor procedures for scalp dilacera-
tions. No patient was referred to a Neurosurgery department, and all living
patients were discharged home during the study period with minimal disabil-
ity. The mortality was 16.3%. Our results could be biased by the lack of in-
terhospital networking and the fact that severe traumatic brain-injured pa-
tient dies before seeking medical attention.
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1. Introduction

Neurotrauma is a general term used to describe any brain injury, the spinal cord,
and its covering due to an externally applied mechanical force [1]. It represents a
significant public health concern in Guinea, as it could be associated with life-
long complications affecting locomotion, memory, language, and many other
higher brain functions [2]. The initial resuscitation in the emergency department
of any hospital is critical in assessing the quality of care and a significant deter-
minant of the prognosis. A 2007 literature review reported 10.4 to 83 cases per
million per year [3]. Traumas represent the leading cause of death and long-term
functional disability in the world [4] [5].

While declining in developed countries, the burden of neurotrauma remains
high in the third world due to rapid urbanization and motorization. Motorcycles
are more vulnerable in these areas [3].

In Guinea, most epidemiological and quality of care studies have been per-
formed in tertiary hospitals of the capital [2] [6]. There is only one study in a
semi-urban setting dating from 2006 in Boke where Beavogui et al found that
75.11% of hospital admissions were related to neurotrauma [7].

This study aimed to define the demographics and challenges in the medical
care of neurotraumas in another rural health institution in Kindia as part of a
multi-institutional data pool for a future metanalysis to generate the national

database.

2. Material and Methods

A 3-month prospective observational study was carried from December 2019 to
March 2020 in the Emergency department of the Regional Hospital of Kindia, a
tertiary health institution in the western province of Guinea.

Kindia is the 4th most populated city in Guinea and a significant province of
the country. It is 160 km from the national capital Conakry and a major cros-
sroad for the traffic between the national capital and the Inland. There is no in-
tensive or critical care unit and no CT scan in the complex. The study involved
all patients admitted for neurotrauma in the Emergency Department ED in the
study period. A proforma was prepared, and the demographic data of all the pa-
tients, such as age, sex, marital status, occupation, were recorded. Other data
collected included, mechanism of injury, diagnosis, the vitals and GSC, the in-
vestigation made, the treatment offered, clinical course, and immediate out-
come. Patients were grouped according to the clinical severity as mild for a GSC
13 - 15 (Group 1), Moderate for a GSC 9 - 12 (Group 2), and Severe for a GCS 3
- 8 (Group 3). Patients or families who refused to participate in the study were
excluded. Data analysis was done using SPSS statistical program version 21.0,
generating simple frequencies for non-numeric variables and simple averages for

numeric variables.

3. Results

During our study period, we received a total of 1126 patients in the Emergency
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Department of the Kindia regional hospital, of which 200 were analyzed as neu-
rotrauma, Ze., a frequency of 17.76%. The demographics are summarized in Ta-
ble 1. Sixty-four-point five percent were injured on the brain and 14.5% on the
spine, whereas 21% had both injuries. The mean age was 25.34 * 16.73, and the
age range 16 to 30 was the most affected. One hundred fifty-four were male, with
46 females giving a sex ratio of 3.43 (Table 2). The mean time from injury to
hospital admission after injury was 20.8 £ 32.3 hours with 30 min and 1-month
extremes.

Motor Vehicle Accident (MVA) was the leading cause 68.5%, and 73.2% of
them involved a motorcycle. Most isolated spinal cord injuries were caused by
falls. Motorcycle-to-motorcycle collision was responsible for more than a third
of neurotraumas, ie., 33.3%, followed by motorcycle-to-car collision with 17.4%,
car and motorcycle skidding against the third party in 16.7%. 45.7% of MVA

Table 1. Sociodemographic data of the cohort.

Neurotrauma
Variables
TBI (%) SI (%) Both (%)
Male 102 (66.2) 19 (12.3) 33 (21.4)
Sex

Female 27 (58.7) 10 (21.7) 9 (19.6)

<15 30 (81.1) 3(8.1) 4(10.8)
16 - 30 63 (61.2) 15 (14.6) 25 (24.3)

Age Interval 31-45 17 (53.1) 7 (21.9) 8 (25)

46 - 60 13 (92.9 00 1(7.1)

>60 6 (42.9) 4(28.6) 4(28.6)

Student 46 (94.2) 7 (11.3) 9 (14.5)
Professional Driver 24(50) 11(22.9) 13 (27.1)

Seller 28 (70) 3(7.5) 9 (22.5)

Profession

Labourer 13 (61.9) 3(14.3) 5(23.8)

Housekeeper 12 (66.7) 2 (11.1) 4(22.2)

Teacher 6 (54.5) 3(27.3) 2(18.2)

TBI: Traumatic Brain Injury; SI: Spinal Injury.
Table 2. Patient distribution according to age and sex.
Sex Frequency (%)
Variable
Male Female
<15 30 7 37 (18.5)
16 - 30 82 21 103 (51.5)
31-45 24 8 32 (16)
Age
46 - 60 10 4 14 (7)
>60 8 6 14 (7)
Total (%) 154 (77) 46 (23) 200 (100)
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victims were in driving positions (Table 3). All patients were transported by
non-medical personal motor vehicle to the hospital. In traumatic brain injured
(TBI) patients, the most common symptom on admission was headache (81.0%)
followed by dizziness (74.0%) of cases (Table 4). A focal neurologic lesion was
present in 32 patients (23.17%). According to the severity classification, patients
in group 1 (low risk) represented 62.08%. They did not require any radiologic
investigation, whereas those in groups 2 and 3 where the risk was moderate and
high, respectively 20.09% and 16.03%, systematically performed a cervical and
cranial X-ray. No patient was referred to a Neurosurgery department, and all
living patients were discharged home during the study period with minimal dis-
ability.

Patients classified with group 2 and 3 severity score received medical treat-
ment consisting of fluid resuscitation with crystalloids, blood transfusion, ace-
taminophen, Mannitol, and nasal oxygen with concentrators. 30.7% of patients
received surgical treatment for associated abdominal, orthopedic, and minor
procedures for scalp dilacerations. The clinical data and the severity group are
summarized in Table 5. Twenty-eight death was recorded in the first 24 h of
admission (16.3% mortality), all of them had a severity score of 3 (GSC < 9).

Table 3. Patient distribution according to victim type.

Victime type Number (n) Frequency (%)
Driver 63 45.7
Passenger 56 40.6
Bystander 19 13.8
TOTAL 138 100.0

Table 4. Patients distribution according to admission symptoms.

Motifs Numbers (n) Frequency (%)
Headache 162 81.0
Dizziness 149 74.0

Brief loss of consciousness 64 32.0
Back pain 64 32.0
Neurologic deficit 54 27.0
Memory loss 22 11.0
Epistaxis 22 11.0
Agitation 19 9.5
Vomiting 4 2.0

Table 5. Patients distribution according to the severity classification.

Severity Group Number (n) Frequency (%)
Group 1 108 62.8
Group 2 36 20.9
Group 3 28 16.3

Total 172 100.0
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4. Discussion

The hospital frequency of 17.76% is much lower than that found by Beavogui K.
et al. in 2006 at the CHU Donka, 84.51% [7]. This lower incidence could be ex-
plained by the different practice settings and the referral bias. The regional hos-
pital of Kindia is a general hospital, and the Donka study was conducted in a
hospital with a neurosurgery department dedicated to the care of neurotrauma.
The actual frequency is hidden because only a certain proportion of all traumatic
brain injuries will reach the hospital. Many of those with severe injuries may
have died in the prehospital setting, and many with mild injuries may not have
sought clinical care.

The localization of the trauma in our cohort is comparable to the results pub-
lished in 2012 in Guinea by Béavogui ef a/, in which the location of the trauma
was on the brain in 82.0% of cases, and the spinal cord in 8.9% of patients and
mixed in 9.1% [2].

The predominance is very active males (20 - 30 years) is consistent data both
in local and international studies [2] [8] [9]. The most agreed explanation is that
active young males are more exposed to work-related hazards as the primary
source of income and more vulnerable in the outside environment.

The more significant contributor to neurotrauma in our study was MVA, with
motorcyclists being the major contributor to the cohort. This finding is consis-
tent with most local and other low-income countries' studies and is highly indic-
ative of the deficiencies in road safety enforcement and awareness of the Gui-
nean motorcyclists [8] [10] [11]. The same has been found In the Western world
[12], where MVA is reported as the main etiology of neuro-trauma (65%) cases,
followed by assaults in 17% of cases.

Motorcycle-to-motorcycle collision was responsible for more than a third of
neurotraumas. In our study, data corroborated by that of Madougou et al. [13]
in Benin in 2016 reported that motorcycle-motorcycle type accidents were the
most frequent, Ze., 32%, followed by motorcycle-auto type accidents. This result
is comparable to that of Sylla N. et al in Boke, who also reported that drivers
were the most numerous victims, Ze., 47.8% [14]. On the other hand, it is dif-
ferent from that of Lacheheb M [15], in 2013 in Morocco who reported that pe-
destrians represented 54.01% of victims. Better efficiency can explain this slight
difference between Guinea and Morocco in implementing road safety measures
in middle-income countries than in low-income countries.

It is essential to understand the dynamics of vehicular injuries in rural Guinea.
Most vehicles owned in rural areas are motorcycles. The lack of safety laws ap-
plication like helmet or seatbelt use and poor road infrastructure (road lighting,
traffic signals, or guard railing) is consistent with the results from multiple stu-
dies in rural hospitals in low- and middle-income countries [16] [17] [18].

This set of practices’ originality is that the hospital has no computed Tomo-
graphy apparel for an appropriate assessment of severe neural injuries and no

Intensive care unit to treat those critical patients. There is no medicalization of
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patient transfers and insufficient networking between peripheral health centers
and tertiary hospitals. These flaws resulted in the high mortality found in the
moderate and severe neurotrauma groups. In comparison, Bah et al found lower
mortality [6] in their study of the outcome of severe traumatic brain injuries in
the neurosurgery department of the leading tertiary referral hospital of the capi-
tal of the same country, with an Intensive Care Unit department, a CT and an
On-call neurosurgeon available all day.

No patient was referred to neurosurgery during the study period, highlighting
the lack of efficient inter-hospital networking, appropriate triage skills from
general surgeons in those hospitals, and a precise national routing for the
brain-injured patient.

Opverall, data from this cohort shows a benign profile in the analyzed patients:
32% didn't report any loss of consciousness, 62.08% were graded as group 1 ac-
cording to the severity, the lethality was low, and the majority of the patient re-
ceived only medical treatment and discharged home. It is consistent with Sylla et
al in their study [14], but the contrast with the results from Beavogui et al in
2012 [2] and Bah et al in 2020 [6] because those studies were carried in Univer-
sity hospitals with neurosurgical department and intensive care unit that attracts
complex neurotrauma care from all the country. Of note, there is no prehospital
management in the whole country; we can assume most of these patients never
make it to the hospital for proper management, and even if they do, the lack of
triage competence and CT scan in regional hospitals prevent us from getting an
accurate picture on the true incidence and severity of neurotraumas in rural
areas [16] [19] [20].

It was the main limitation of our study, along with the lack of long-term fol-
low-up, an imprecise collection, and analysis of the details preceding the MVA.

Nonetheless, this study gives an approximate assessment of the magnitude of
the burden of neurotrauma, the needs to define reachable goals in prehospital
care in low resources countries like Guinea, an improvement in the availability
of imaging and neurosurgery equipment, and a nationwide on-call system of
Neurosurgery with electronic transfers of images and expert opinion between

tertiary and rural hospitals.

5. Conclusion

The demographic of this cohort fits well with most published studies in the
world, both from high and low-income countries. The clinical data and out-
comes are much more typical of rural community hospitals where mild cases do
not seek medical attention, and severe cases die before getting to the hospital. A
computerized trauma registry and the development of prehospital care are es-
sentials to define a clear picture of the epidemiology of neurotraumas in rural
Guinea and guide the health authorities to address the problem.
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