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Abstract

Introduction: Acute post-traumatic intracranial hematomas constitute a major neurosurgical emergency due to the high risk of
death or neurological sequelae. Their management relies on early diagnosis, primarily via computed tomography (CT) scan,
combined with appropriate medical and/or surgical treatment. In Burkina Faso, data concerning this condition remain limited.
Obijective: To describe the epidemiological, clinical, radiological, therapeutic and evolutionary aspects of acute post-traumatic
intracranial hematomas treated at the Bogodogo University Hospital Center. Patients and methods: This was a retrospective
descriptive cross-sectional study conducted in the Surgical Emergency, Anesthesia-Resuscitation and Orthopedics-
Traumatology departments of the Bogodogo University Hospital between July 14, 2023 and July 13, 2025. All patients with an
acute post-traumatic intracranial hematoma confirmed by CT scan were included. Results: Among 915 recorded head injuries,
141 patients presented with an acute post-traumatic intracranial hematoma, representing a frequency of 15.4%. The mean age
was 31.5 +15.8 years, with a male predominance (68.8%; sex ratio = 2.2). Road traffic accidents accounted for 64.5% of the
injury mechanisms. The mean time to admission was 7 hours. All patients underwent a brain CT scan. Acute subdural hematomas
were the most frequent anatomical form (31.2%), followed by extradural hematomas (24.8%) and intraparenchymal hematomas
(23.4%). 91.5% of patients received exclusively medical management, while 8.5% underwent neurosurgical intervention. The
hospital mortality rate was 7.1%. Conclusion: Acute post-traumatic intracranial hematomas are a common condition in young
adults involved in traffic accidents. Improved prehospital management, rapid access to brain imaging, and enhanced
neurosurgical capabilities could help reduce mortality and long-term consequences.
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1. Introduction

brain injury (TBI) remains one of the leading causes of
death and disability among young people worldwide. Recent
estimates indicate that nearly 69 million people sustain a trau-
matic brain injury each year, a significant proportion of whom
develop intracranial complications requiring specialized care
[1]. Low- and middle-income countries bear more than 80%
of this global burden due to the rise in traffic accidents, rapid
urbanization, and inadequate healthcare systems. Acute post-
traumatic intracranial hematomas are collections of blood that
develop within the skull following trauma [2]. Depending on
their anatomical location, they are classified as extradural he-
matoma (EDH), acute subdural hematoma (ASDH), and intra-
parenchymal hematoma (IPH), which may occur alone or in
combination. Their severity is linked to the mass effect they
exert on the brain, responsible for intracranial hypertension,
cerebral herniation and secondary ischemia.

Brain computed tomography (CT) is how the gold standard
for rapid diagnosis, assessment of associated lesions, and ap-
propriate treatment decisions. In developed countries, ad-
vances in prehospital medicine, emergency imaging, and neu-
rosurgery have significantly improved prognosis. However, in
African countries, limited access to specialized care, the fre-
quent lack of medical transport, and socioeconomic con-
straints continue to negatively impact patient outcomes.

In Burkina Faso, several studies have separately described
acute subdural hematomas, extradural hematomas, and intra-
parenchymal hematomas. [3, 4] However, few studies have
analyzed all post-traumatic acute intracranial hematomas in
the same hospital center, taking into account diagnostic, ther-
apeutic and evolutionary aspects.

The present study aimed to describe the epidemiological,
clinical, radiological, therapeutic and prognostic characteris-
tics of acute post-traumatic intracranial hematomas treated at
the Bogodogo University Hospital Center, in order to contrib-
ute to the improvement of management strategies in our con-
text.

2. Patients and Methods

This was a retrospective descriptive cross-sectional study
conducted over a 24-month period, from July 14, 2023, to July
13, 2025, at the Bogodogo University Hospital Center, a third-
level university hospital located in Ouagadougou, Burkina
Faso. Patients were treated in the Surgical Emergency, Anes-
thesia and Intensive Care, Orthopedics and Traumatology, and
Neurosurgery departments, with neurosurgery performed as
indicated.

The study population consisted of all patients admitted for
traumatic brain injury who presented with an acute post-trau-
matic intracranial hematoma confirmed by cerebral computed
tomography.

Included were all patients, regardless of age or sex; present-
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ing with an acute post-traumatic intracranial hematoma con-
firmed by cerebral CT scan; receiving medical or surgical care
during the study period; and having a complete and usable
medical record.

Excluded were all intracranial hematomas of non-traumatic
origin; incomplete files or those lacking scanographic data.

Ethical considerations

The study was conducted with the authorization of the
heads of the various departments involved. Patient anonymity
and data confidentiality were respected in accordance with the
ethical principles of biomedical research.

3. Results

3.1. Epidemiological Data

During the study period, 915 patients were admitted for
traumatic brain injury. Among them, 141 presented with at
least one acute post-traumatic intracranial hematoma, corre-
sponding to a hospital frequency of 15.4%.

The average age of the patients was 31.5 15.8 years, with
extremes of 4 and 70 years.

Men represented 68.8% of patients (n = 97) against 31.2%
of women (n = 44), for a sex ratio of 2.2.

This male predominance reflects the high exposure of
young adults to road and occupational trauma.

3.2. Diagnostic Data

Road traffic accidents were the main cause of injury, ac-
counting for 64.5% of cases. These were followed by assaults
(15.6%) and falls (7.8%). The circumstances were not speci-
fied for 12.1% of patients (Table 1).

Table 1. Distribution of patients according to circumstances of oc-
currence (n=141).

Circumstances Frequency Percentage
AVP 91 64.53
Assault / Brawl 22 15.60

Not specified 17 12.07

Fall from a height 11 7.80

Total 141 100

pre-hospital medical care.

The average time between trauma and hospital admission
was 7 hours, with extremes ranging from one hour to 112
hours; nearly 43.3% of patients were admitted during the first
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24 hours.

The main reasons for consultation were: head trauma with
initial loss of consciousness (52.5%); secondary alteration of
consciousness (44.7%) and post-traumatic headaches (20.6%)
(Table 2).

Table 2. Distribution of patients according to reason for consultation
(n=141).

Reason for consultation Frequency  Percentage
TCE + PCI 74 52.48%
TCE + Altered Consciousness 63 44.68%
Post-traumatic headaches 29 20.58%
Convulsions 11 7.80%
Polytrauma 7 4.96%
TCE without PCI 4 2.83%
Total 141 100%

On neurological examination, mild head trauma (Glasgow
13-15) was found in 58.2% of patients, moderate trauma in
29.8% and severe trauma in 12.1%.

The main physical signs were scalp wounds (58.9%); agita-
tion (36.9%); motor deficit (9.2%); and seizures (7.8%) (Table
3).

Table 3. Distribution of patients according to physical signs.

physical signs Frequency Percentage
Scalp wound 83 58.86
Hustle 52 36.87
Motor deficit 13 9.21
Otorrhagia 11 7.80
Convulsive seizure 11 7.80
Rhinorrhea 7 4.96
Liquorrhea 5 3.54
Aphasia 9 6.38
Anisocoria 3 212
Derived from brain 2 141

matter

Extracranial injuries were dominated by facial trauma
(53.9%), followed by limb injuries (14.9%) and spinal injuries
(6.4%).

In our study, brain computed tomography (CT) scans were per-
formed on all 141 patients (100%), allowing us to confirm the
diagnosis and define the anatomical characteristics of the lesions.
The bone lesions found were predominantly fractures of the cra-
nial vault. Acute subdural hematomas were the most frequent le-
sion, with 44 cases (31.2%). Cerebral contusions represented the
main associated intracerebral lesion (69.5%) (Table 4).

Table 4. Distribution of CT scan lesions.

Number of employees (n=47)

Bone lesions

Linear fracture of the vault 21
Fracture of the vault's embarrure 15
Base fracture 11
Parenchymal lesions

HSDA 44
HED 35
HIP 33
Brain contusions 98
Subarachnoid hemorrhage 24
HSDA+HIP+HED 2
HSDA+HED 10
HSDA+HIP 17

17

Frequency

14.89
10.63
7.80

31.20
24.82
23.40
69.50
17.02
1.44

7.09

12.05
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Among acute subdural hematomas, the frontoparietotem-
poral location predominated (47.7%), followed by frontopari-
etal (25%) and frontotemporal (20.5%) locations. These le-
sions were preferentially located in the left hemisphere
(61.4%), with a thickness of 10 mm or less in 72.7% of pa-
tients. Externally diffuse hypertrophic encephalopathies
(EDHSs) were mainly located in the frontal region (37.1%) and
then the temporal region (31.4%). Based on thickness, 54.3%
were small EDHs (<15 mm); 34.3% were medium-sized (15

< medium <30 mm); and 11.4% were large (>30 mm). The
HIPs were located mainly in the frontal lobe (36.4%) and then
the temporal lobe (30.3%). According to Kaufman's classifi-
cation: 63.6% were Grade | (<35 cm?®); 21.2% were Grade |l
(35-87 cm?®); and 15.2% were Grade Il (>87 cm?®). In our
study, midline displacement with subfalcine herniation was
observed in 14 patients (9.9%) and temporal herniation was
found in 6 patients (4.3%). Engagement phenomena were pri-
marily related to multiple hematomas and large HSDAs.

Figure 1. (a): A non-contrast axial CT scan of a patient admitted for head trauma, showing a hyperdense, biconvex lens-shaped image in the
left parietal lobe, suggestive of an external hematoma (EH). (b): An intraoperative image of the EH in the same patient. (c): A non-contrast
axial CT scan of the same patient, showing near-complete resolution of the hematoma.

3.3. Therapeutic and Evolutionary Data

All patients (100%) received medical treatment, which was
based primarily on analgesics (100%); antibiotic therapy
(61.0%); anticonvulsants (30.5%) and anti-edema treatment
(12.8%).

Eleven patients (7.8%) required a stay in general intensive
care and the main indications were cases of severe head
trauma (72.7%) and cases of polytrauma with hemodynamic
instability (27.3%).

Neurosurgical intervention was performed in 12 patients
(8.5%). The indications for surgery included 7 external hema-
tomas (20% of external hematomas); 3 subarachnoid hemor-
rhages (6.8% of subarachnoid hemorrhages); and 2 intraperi-
toneal hemorrhages (6.1% of intraperitoneal hemorrhages).
The main surgical techniques were craniotomy with evacua-
tion of the external hematoma; decompressive craniectomy
with evacuation of the intraperitoneal hemorrhage; and tar-
geted craniotomy with evacuation of the intraperitoneal hem-
orrhage. The operative time exceeded two hours in 50% of the
patients operated on. The mean length of hospital stay was
3.96 £3.08 days, ranging from 1 to 16 days.

After six months of follow-up, 13 patients (9.2%) presented
with neurological sequelae. These main sequelae were chronic
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headaches (53.8%), motor deficits (23.1%), and post-trau-
matic epilepsy (15.4%). Ten patients died, representing a hos-
pital mortality rate of 7.1%. Mortality varied according to the
type of hematoma and was as follows: 15.2% for intra-ab-
dominal hematoma (10%), 2.9% for subdural hematoma
(15.2%), subdural hematoma (10%), and subdural hematoma
(2.9%). Deaths were primarily related to neurological deteri-
oration, respiratory complications, and multi-organ failure ob-
served in polytrauma patients.

4. Discussion

In our study, acute post-traumatic intracranial hematomas
accounted for 15.4% of the 915 traumatic brain injuries admit-
ted to the Bogodogo University Hospital. This frequency re-
flects the importance of these injuries among neurosurgical
emergencies in our setting. It is comparable to that reported in
several African series, where intracranial hematomas repre-
sent between 10% and 20% of hospitalized traumatic brain in-
juries [4-7]. In contrast, European and North American studies
report variable frequencies, often influenced by CT scan
screening policies, the level of prehospital medical care, and
hospital admission criteria [8, 9]. The observed differences are
also explained by disparities in injury mechanisms, the quality
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of emergency services, and access to specialized care. Inter-
national recommendations emphasize the early diagnosis of
intracranial hemorrhages in order to improve the prognosis of
patients with head trauma.

Age and sex. The average age of 31.5 years confirms that
intracranial hematomas primarily affect young, economically
active individuals. This observation aligns with the results re-
ported in Burkina Faso by Zabsonre et al. [3], as well as those
from Cameroon, Senegal, and Congo [5-7]. This predomi-
nance among young adults is explained by their high exposure
to traffic accidents, risky occupational activities, and urban vi-
olence. Conversely, in high-income countries, a second peak
in incidence is observed among the elderly, related to falls [8,
9]. This difference reflects the aging population in high-in-
come countries and improvements in road safety.

Road traffic accidents accounted for 64.5% of injuries re-
sulting in intracranial hematomas. This finding is consistent
with data from sub-Saharan Africa and India, where motorcy-
cle accidents are the leading cause of traumatic brain injury.
Assaults (15.6%) were the second most common cause, fol-
lowed by falls (7.8%) [10, 11]. This distribution differs from
that observed in developed countries, where falls are now the
leading cause of traumatic brain injury, particularly among the
elderly, while traffic accidents have decreased thanks to
strengthened road safety measures, the systematic use of seat
belts and helmets, and improvements in road infrastructure.
Our results therefore underscore the need to strengthen na-
tional road safety policies in Burkina Faso.

The average time to admission was 7 hours, and no patient
had received any medical care before arriving at the hospital.
This finding is characteristic of many sub-Saharan African
countries, where pre-hospital emergency services remain un-
derdeveloped. Victims are often transported by relatives, se-
curity forces, or private individuals, without medical supervi-
sion [4-6]. This diagnostic and therapeutic delay can contrib-
ute to the secondary worsening of brain injuries. Conversely,
in developed countries, the organization of emergency medi-
cal services allows for early stabilization of vital functions,
rapid transfer to specialized centers, and a reduction in the
time between the injury and surgical evacuation when indi-
cated. This difference largely contributes to the improved
prognosis observed in these countries.

In our series, 58.2% of patients presented with mild trau-
matic brain injury (GCS 13-15), compared to 29.8% with
moderate injuries and 12.1% with severe injuries. This pre-
dominance of mild forms is comparable to that reported in
several African studies, notably in Burkina Faso and Senegal,
where mild traumatic brain injuries represent the majority of
neurosurgical admissions [4, 6]. This can be explained by the
fact that patients with extremely severe injuries sometimes die
before arriving at the hospital, while those with mild cases
more readily benefit from CT scan evaluation in the hospital.
Conversely, in European and North American registries, the
proportion of severe injuries is often higher in referral centers,
due to a prehospital triage system that preferentially directs
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the most severe cases to neurotrauma units [9].

The main clinical signs were scalp lacerations (58.9%), ag-
itation (36.9%), and motor deficits (9.2%). The high fre-
quency of scalp lacerations reflects the severity of high-energy
trauma, primarily related to traffic accidents. Motor deficits
and anisocoria, although less frequent, were signs of severity
indicative of focal cerebral injury or an intracranial mass ef-
fect, warranting urgent neurosurgical intervention in accord-
ance with international guidelines [9].

Brain computed tomography (CT) scans were performed in
all patients (100%), which is a strength of our study. In many
African centers, access to CT scans remains limited by finan-
cial constraints, geographical remoteness, or machine unavail-
ability [3, 4, 6]. The continuous availability of this examina-
tion at the Bogodogo University Hospital Center (CHU) al-
lowed for rapid diagnosis of intracranial lesions and improved
therapeutic guidance. Acute subdural hematoma (31.2%) was
the most frequent lesion, followed by extradural hematoma
(24.8%) and intraparenchymal hematoma (23.4%). This dis-
tribution is similar to that reported in several African series,
where subdural hematoma is the main indication for neurosur-
gical monitoring [4-7]. In contrast, some Western studies re-
port a higher frequency of subdural hematomas in elderly sub-
jects, due to brain aging and the fragility of the bridging veins
after even minor trauma [12]. Cerebral contusions were asso-
ciated in 69.5% of cases. This high frequency confirms that
the traumas responsible for intracranial hematomas are most
often high-energy traumas resulting in multiple lesions. This
observation is consistent with data in the literature, according
to which cerebral contusions increase the risk of cerebral
edema, intracranial hypertension, and secondary neurological
deterioration [13].

Midline displacement was found in 9.9% of patients and
temporal lobe herniation in 4.3%. These abnormalities are rec-
ognized as poor prognostic factors, as they reflect a significant
mass effect and increased intracranial pressure. The Brain
Trauma Foundation guidelines recommend rapid surgical
evacuation of subdural hematomas thicker than 10 mm or as-
sociated with midline displacement greater than 5 mm, regard-
less of the Glasgow Coma Scale score [12].

In our study, all patients received initial medical treatment
based primarily on analgesics (100%), antibiotics (61.0%), an-
ticonvulsants (30.5%), and anti-edema treatments (12.8%).
This therapeutic approach is consistent with the principles of
initial management of traumatic brain injuries, which are
based on the prevention of secondary brain damage of sys-
temic origin, including hypoxia, hypotension, hyperthermia,
and metabolic disorders [12, 14].

Only 11 patients (7.8%) required admission to a general in-
tensive care unit. This proportion is lower than those reported
in several European series, where patients with severe head
trauma are almost always admitted to intensive care units [12,
14]. This difference may be explained by the limited number
of intensive care beds, constraints in human and material re-
sources, and patient selection in resource-limited countries.
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extradural hematomas (20% of EDHs), followed by acute
subdural hematomas (6.8%) and intraparenchymal hemato-
mas (6.1%). This low rate of surgical intervention is similar to
that reported in some African series, where economic con-
straints, consultation delays, unfavorable neurological pro-
gression before admission, or limitations of technical facilities
reduce the number of patients operated on [4-7]. Conversely,
in developed countries, surgical interventions are more fre-
quently performed thanks to rapid access to imaging, neuro-
surgery, and intensive care [12, 14, 15]. The surgical tech-
niques used in our series (craniotomy with evacuation of the
extradural hematoma, decompressive craniectomy with evac-
uation of the acute subdural hematoma, and targeted craniot-
omy for intraparenchymal hematomas) are in accordance with
international recommendations. According to the Brain
Trauma Foundation, any extradural hematoma larger than 30
cm?® should be surgically evacuated, while an acute subdural
hematoma thicker than 10 mm or associated with a midline
displacement greater than 5 mm constitutes an indication for
surgery, regardless of the Glasgow Coma Scale score [12].
The mean length of hospital stay was 3.96 £3.08 days, com-
parable to that observed in several African series [4-7]. This
relatively short duration can be explained by the predomi-
nance of minor head injuries, but also by the constraints on the
availability of hospital beds. In contrast, in developed coun-
tries, the length of stay is often longer for seriously ill patients,
due to prolonged intensive care and early access to rehabilita-
tion care [14, 15].

After six months of follow-up, 9.2% of patients presented
with neurological sequelae, predominantly chronic headaches,
motor deficits, and post-traumatic epilepsy. These sequelae are
comparable to those reported in the literature, where cognitive
impairment, motor deficits, and epilepsy are among the most
frequent complications of traumatic brain injury complicated by
intracranial hematoma [14, 16]. They underscore the im-
portance of neurological follow-up and appropriate functional
rehabilitation. The in-hospital mortality rate was 7.1%. It pri-
marily affected patients with intraparenchymal hematoma
(15.2%), acute subdural hematoma (10%), and, to a lesser ex-
tent, extradural hematoma (2.9%). This hierarchy is consistent
with international literature, where intraparenchymal and sub-
dural hematomas are associated with higher mortality due to the
accompanying diffuse brain injuries [12-16]. Compared to stud-
ies conducted in Cameroon, Senegal, and Congo, our mortality
rate appears relatively low [5-7]. This observation could be ex-
plained by the significant proportion of mild traumatic brain in-
juries in our cohort, the availability of emergency brain CT
scans, and the progressive organization of the neurosurgical
pathway at the Bogodogo University Hospital. However, the
lack of prehospital medical care remains a significant limitation,
potentially leading to deaths before arrival at the hospital and
thus underestimating the true mortality associated with post-
traumatic intracranial hematomas.

The main strength of this study lies in its specific analysis
of acute post-traumatic intracranial hematomas over a two-
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year period at a leading university hospital, with CT scan con-
firmation in all patients. However, some limitations must be
noted. The retrospective nature of the study exposes it to a risk
of information bias related to the use of medical records. As
the study was single-center, the results cannot be extrapolated
to the entire country of Burkina Faso. Finally, the lack of in-
tracranial pressure monitoring, limited access to certain neuro-
resuscitation techniques, and socioeconomic constraints may
have influenced therapeutic and prognostic outcomes.

5. Conclusion

Acute post-traumatic intracranial hematomas are a condi-
tion with a significant frequency in our study. Road traffic ac-
cidents are the primary cause. They affect all age groups, but
primarily men, and predominantly the young population, the
foundation of any society's development.

In our study, treatment was primarily medical. The outcome
was favorable in most cases, but mortality and recovery with
sequelae remain significant. Adherence to road safety
measures remains the best way to prevent head injuries, a ma-
jor public health problem.

6. Recommendations

At the conclusion of this study, we make the following rec-
ommendations.

6.1. To the Health Authorities

Strengthen national policies for the prevention of road traf-
fic accidents;

Promote the systematic wearing of approved helmets by
motorcyclists;

Accelerate the development of the Emergency Medical As-
sistance Service (SAMU) throughout the national territory;

Improve the availability of scanners and neurosurgical tech-
nical platforms in referral hospitals;

Strengthen continuing education for professionals involved
in the management of head injuries.

6.2. To Hospital Practitioners

Perform early brain CT scans on all head trauma patients
presenting with warning signs;

Apply international recommendations for the management
of severe head trauma;

Optimize neurological monitoring in order to quickly detect
any clinical deterioration;

Develop multidisciplinary collaboration between emer-
gency physicians, anesthesiologists/intensivists, radiologists
and neurosurgeons.
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6.3. To the Populations

Respect the Highway Code;

Wear a properly approved protective helmet;

Avoid driving under the influence of alcohol or psychoac-
tive substances;

Consult a hospital promptly after any head trauma.

Abbreviations

CHU  University Hospital Center
GCS Glasgow Coma Scale

EDH Extradural Hematoma

IPH Intraparenchymal Hematoma
ASDH  Acute Subdural Hematoma
TCE Traumatic Brain Injury

CT Computed Tomography
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