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Background: Traumatic brain injuries are a major cause of death and mortal-
ity in young adults. Computed tomography allows for a lesion assessment to

establish the prognosis in case of good management. This study aims to eluci-
and Computed Tomography Aspects. Open

Journal of Medical Imaging, 14, 171-179.
https://doi.org/10.4236/0jmi.2024.144018

date the epidemiological, clinical, and computed tomographic characteristics
of patients who succumbed to traumatic brain injuries. Patients and method:

This retrospective descriptive study was conducted over a 16-month period
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Kamenge Military Hospital, Kira Hospital and Tanganyika Care Polyclinic.
We included patients who died because of cranioencephalic trauma, regard-
less of whether they underwent a CT scan. A total of 58 patients met our in-
clusion criteria. The parameters analyzed included epidemiological data, clin-
ical characteristics, and cranioencephalic CT findings. Results: During the
study period, 266 patients were admitted to intensive care with traumatic
brain injuries. Among these, 63 patients (27.87%) died. The mean age of the
patients was 37.36 years (+ 16.33), with men comprising 89.66% of the cases.
Road traffic accidents accounted for 46 cases (79.31%). Upon admission to
intensive care, 39 patients (67.24%) exhibited impaired consciousness, unilat-
eral mydriasis was observed in 26 patients (44.83%), and intracranial hyper-
tension was noted in 20 patients (34.48%). The Glasgow Coma Scale score was
recorded for 40 patients (68.9%), of whom 37 (92.5%) had a score of 8 or lower,
with a mean score of 6.15 (£ 2.14). CT scans were prescribed for 57 patients
(98.28%), with 33 patients (57.89%) undergoing the procedure. Skull fractures
were identified in 20 patients (60.61%), while brain lesions were present in all
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33 patients, predominantly located in the left hemisphere (51.51%) and pri-
marily affecting the frontal lobe (51.51%). Hemorrhagic contusions were
noted in 26 patients (78.78%). Notably, 70.69% of deaths occurred within
three days of hospitalization. Conclusion: Cranioencephalic trauma primarily
affects young males. CT scans provide a comprehensive assessment of these
injuries. Most fatalities occur within the first 72 hours of hospitalization.
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Computed Tomography, Head Trauma, Mortality

1. Introduction

Traumatic brain injuries are a leading cause of death and morbidity among young
adults [1]. In low- and middle-income countries, these injuries frequently result
from road accidents, and their incidence continues to rise annually due to the in-
creasing number of motor vehicles and inadequate adherence to road safety
measures [2]-[4]. Traumatic brain injuries are associated with a high mortality
rate, with fatalities occurring either immediately following the injury or several
hours or days later [1]. In developing nations, healthcare resources remain lim-
ited, particularly regarding specialist physicians and essential equipment such as
CT and MRI scanners. Consequently, the mortality rate associated with cranioen-
cephalic trauma is significantly higher than that observed in high-income coun-
tries [5].

With appropriate technical resources and effective coordination of patient
care—from the site of the injury to hospitalization through emergency services—
mortality rates can potentially be reduced. Many deaths result from severe trau-
matic brain lesions that, under optimal conditions, should receive timely medical
and surgical intervention, including effective resuscitation [6]. In Burundi, the
management of severe cranioencephalic trauma is suboptimal, characterized by a
shortage of specialist physicians and necessary equipment to provide quality care.
Not all patients with severe head injuries have access to essential imaging studies,
including CT scans and MRIs, due to financial constraints or geographical barri-
ers. These imaging modalities are crucial for a comprehensive assessment of inju-
ries and for informing appropriate therapeutic decisions [5]. This study aims to
elucidate the epidemiological, clinical, and computed tomographic aspects of pa-

tients who succumbed to head trauma.

2. Patients and Methods

This retrospective and descriptive study was conducted over a 16-month period
from August 2021 to December 2022 at the Teaching Hospital of Kamenge, Ka-
menge Military Hospital, Kira Hospital, and Tanganyika Care Polyclinic. We in-
cluded patients of all ages and genders who died because of cranioencephalic

trauma, regardless of whether they had undergone a CT scan during their
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hospitalization in intensive care. Data were collected from medical records using
a pre-established survey form. A total of 58 patients met our inclusion criteria for
this study. The parameters analyzed included epidemiological data, clinical char-
acteristics, and cranioencephalic CT findings. Data entry was performed using

Word and Excel software, while data analysis was conducted using SPSS software.

3. Results

During the 16-month study period, out of a total of 2,704 patients admitted to
intensive care, 266 were diagnosed with cranioencephalic trauma, representing
9.8% of cases. Among these, there were 63 fatalities, accounting for 27.87% of the
cases. The Kamenge Military Hospital and the Teaching Hospital of Kamenge re-
ported the highest numbers of deaths related to cranioencephalic trauma, with 32
cases (50.79%) and 24 cases (38.10%), respectively. Our study ultimately included
58 patients who met the inclusion criteria.

A predominance of young adults aged 31 to 40 was observed, comprising
29.31% of cases. The mean age of our patients was 37.36 years (+16.33), with ages
ranging from 4 to 71 years. The male population was significantly larger, repre-
senting 89.66% of the cases, yielding a sex ratio of 8.67. Road traffic accidents were
the primary cause of head trauma, affecting 46 patients (79.31%). Among these,
vehicles with four or more wheels were involved in 24 cases (52.17%), while mo-
torcycles accounted for 32.61% of road incidents. Fatal head trauma predomi-
nantly affected farmers and students, who constituted 18.97% and 15.52% of cases,
respectively; additionally, 25.86% of patients did not have a declared profession in
their records.

Of the 50 patients for whom the time of the accident was documented, 30 pa-
tients (60%) were admitted to intensive care within 24 hours, and 45 patients
(90%) within 72 hours post-trauma. Upon admission, consciousness was im-
paired in 39 patients (67.24%), unilateral mydriasis was observed in 26 patients
(44.83%), and intracranial hypertension was noted in 20 patients (34.48%). Scalp
lacerations were present in 19 patients (32.76%), and hemiplegia was noted in 17
patients (29.31%). The Glasgow Coma Scale (GCS) score was recorded in 40 pa-
tients (68.9%), with 37 patients (92.5%) having a GCS score of 8 or lower, yielding
a mean score of 6.15 (+£2.14) with extremes of 3 and 14.

CT scans were prescribed for 57 patients (98.28%), of which 33 patients
(57.89%) underwent the procedure. The scan was not performed in 15 patients
(26.31%) due to financial constraints. A general practitioner prescribed CT scans
for 73.68% of these patients (42 patients). All CT scans were completed within 72
hours of prescription, with 15 patients (45.46%) receiving their scans within 24
hours. Skull fractures were identified in 20 patients (60.61%) (Figure 1(a)), with
multiple fractures present in 12 patients (60%) and the temporal bone involved in
60% of cases.

All 33 patients who underwent CT scans exhibited brain lesions of varying lo-

cations and types (see Table 1). Most brain lesions were located on the left side
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(17 patients, 51.51%), with similar proportions found in the frontal lobe (51.51%).

Figure 1. Kira hospital: 3-year-old patient: Victim of a road accident.
On CT scan: Right hemispheric cerebral oedema (orange arrow) with
mass effect on the medial structures. Haemorrhagic flooding of the
3rd ventricle (blue arrow) and subarachnoid haemorrhage (green ar-
row) (a). Multiple fracture of the right parietal and occipital bones
(red arrow) (b).

Table 1. Distribution of patients according to brain lesions on CT scan.

Brain injuries Effective Percentage (%)
Left 17 51.51
Affected side Right 8 24.24
Bilateral 8 24.24
Frontal lobe 17 51.51
Temporal lobe 12 36.36
Affected lobe

Parietal lobe 9 27.27

Occipital lobe 3 9.09

Hemorrhagic contusion 26 78.78

Diffuse parenchymal edema 17 51.51

Brain engagement 10 30.03

Pneumocephalus 10 30.30
Type of injury Subdural hematoma 8 24.24
Extradural hematoma 8 24.24

Ventricular flooding 4 12.12

Mass Effect without commitment 4 12.12

Subarchnoid hematoma 1 3.03

All patients in our study (33 patients) who underwent CT scans had lesions in the brain.

Hemorrhagic contusion was noted in 78.78% of patients (26 cases). Diffuse
parenchymal edema was observed in 17 patients or 51.51% of cases (Figure 1(b)).
Cerebral engagement concerned 30.30% of patients (10 cases) (Figure 2). Pneu-

mencephalus was also observed in 10 patients. A subdural hematoma and an
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extradural hematoma were each observed in 8 patients (24.24% of cases).

Figure 2. (a) and (b): Kira hospital: 71-year-old patient: Victim of a road
accident. On CT scan: Left subdural hematoma (orange arrow) with sub-
falcorial engagement (red arrow). Left frontal and temporal hemorrhagic
contusion (blue arrow).

During hospitalization, 32.76% of deaths (19 patients) occurred on the first day,
with 50% (29 patients) dying within the first two days and 70.69% (41 patients)

within three days of admission (see Figure 3).
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Figure 3. Cumulative number of deaths versus length of hos-
pitalization.

The mean duration of hospitalization was 3.14 days (+2.41), ranging from 30
minutes to 11 days. Death times were documented for 15 patients (25.86%), with

fatalities occurring between 6 p.m. and 6 a.m. in 53.33% of cases.

4. Discussion

Head trauma accounted for 9.83% of cases admitted to the multipurpose intensive
care unit during our study, a rate slightly higher than the 7.39% reported by Irié
Bi et al in Ivory Coast [7]. The overall mortality rate among our patients was
27.87%, which aligns closely with other studies, such as that by Garcia ARP ef al.
in Cuba, which reported a mortality rate of 29.3% [8], and Mengistu Z ef al. in
Ethiopia, which noted a rate of 30.2% [9]. Some studies have reported significantly
higher mortality rates, with figures reaching 66% in research by Irie G et al in
Bouaké, Ivory Coast [7], and 67% in a study by Mangat HS et a/. in Tanzania [10].

These elevated rates are typically observed in patients who have suffered severe
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head trauma [5].

The majority of patients in our study were admitted to the intensive care units
of Kamenge Military Hospital (50.79%) and the Teaching Hospital of Kamenge
(38.10%). These public hospitals have access to neurosurgeons and intensive care
specialists, as well as a substantial patient intake capacity, while offering relatively
affordable care compared to private institutions. However, they currently lack CT
scanners, necessitating that CT imaging be performed at private facilities such as
Kira Hospital and Tanganyika Care Polyclinic.

The average age of our patients was 37.36 years (+16.33), with the most affected
age group being 31 to 40 years, which constituted 29.31% of cases. This trend is
consistent with findings from various studies [11]-[14], indicating that cranioen-
cephalic trauma primarily affects young adults, who are typically the most eco-
nomically productive demographic. Similar observations were made by Anakwue
AM et al. in Nigeria, where the average age was 32.6 years [11], and Onwuchekwa
CR et al noted that the most affected group was aged 21 to 30 years (23.87%) [15].

The predominance of male subjects (89.66%) among those who died from trau-
matic brain injuries is consistent with findings from other studies [10] [14] [15],
suggesting that males are more frequently involved in activities that lead to such
injuries. Road traffic accidents were the leading cause of head trauma in our study,
accounting for 79.31% of cases. This aligns with existing literature indicating that
road accidents are a primary source of traumatic injuries [8] [13] [15] [16]. In our
cases, both four-wheeled vehicles and motorcycles contributed significantly to
these incidents, with cars involved in 52.17% of the accidents. However, other
studies have reported a higher involvement of two-wheeled vehicles [7] [13].

Farmers and students constituted most patients with fatal head injuries, reflect-
ing the demographic characteristics of Burundi, which has a predominantly agri-
cultural economy and a young population [17]. Early medical and surgical inter-
vention for cranioencephalic injuries is crucial for improving patient outcomes
[18]. In our study, 51.72% of patients were admitted within 24 hours of the
trauma. Upon admission, consciousness was impaired in 39 patients (67.24%),
with 37 patients (92.5%) scoring less than or equal to 8 on the Glasgow Coma
Scale, averaging 6.15 (+2.14). The Glasgow score is a critical indicator of injury
severity and is associated with high mortality rates, as confirmed by McIntyre A
etal [19].

Neurological signs, such as unilateral mydriasis (44.83%) and intracranial hy-
pertension (34.48%), further highlighted the severity of the injuries. Intracranial
hypertension significantly increases the risk of mortality, necessitating prompt
and effective management [20] [21]. CT scans are the preferred imaging modality
for assessing cranioencephalic injuries, guiding both urgent and elective thera-
peutic interventions [22]. In our study, CT scans were prescribed for nearly all
patients (98.28%), yet only 57.89% underwent the examination, primarily due to
financial constraints.

In our context, most patients are initially evaluated by general practitioners,
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who are responsible for managing emergency cases despite limited expertise in
neurosurgical emergencies. The scarcity of neurosurgeons—only two during our
study period-exemplifies a broader issue faced by healthcare systems in many sub-
Saharan African countries [23].

While all CT scans were conducted within 72 hours, only 45.46% were per-
formed within 24 hours post-trauma. This delay can be attributed to financial
challenges faced by victims' families and the limited availability of CT scanning
facilities in the capital, Bujumbura. The sensitivity and specificity of CT for de-
tecting traumatic craniocephalic injuries are well established [24]. In our study,
skull fractures were observed in 60.61% of patients, often accompanied by signif-
icant vascular injuries.

All patients who underwent CT scans displayed brain lesions, predominantly
on the left side and mainly in the frontal lobe. Hemorrhagic contusions were rec-
orded in 78.78% of cases, with associated parenchymal edema in 51.51%. Such
findings correlate with high mortality rates, as noted in previous studies [9] [14]
[18] [20]. During hospitalization, 32.76% of deaths occurred on the first day, with
70.69% within three days. The average duration of hospitalization was 3.14 days
(+2.41). The timing and rapidity of deaths are indicative of the severity of trau-
matic cranioencephalic injuries and highlight potential inadequacies in therapeu-

tic management.

5. Conclusion

Cranioencephalic trauma predominantly affected young males, many of whom
were engaged in agricultural activities. Road accidents were the leading cause of
these fatal injuries, with four-wheeled vehicles being the most involved. Clinical
presentations were characterized by altered consciousness, with a significant pro-
portion of patients scoring <8 on the Glasgow Coma Scale. Although nearly all
patients were prescribed CT scans, not all received them, and those who did ex-
hibited skull fractures and brain lesions. Most deaths occurred within the first
three days of hospitalization, particularly during nighttime hours, underscoring

the need for increased vigilance among medical staff during these critical periods.

Limitations of the Study

The limitations of this study are related to its retrospective nature. Some patients
had incomplete records because death occurred before filling in all the data that
should be in the record.

This study made it possible to identify the clinical and CT aspects which can

help to establish a prognosis in any case of serious trauma.

Data Availability

The data from this study are available in the intensive care unit. Upon request, the

corresponding author can make them available to anyone who needs them.
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