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ABSTRACT 

Traumatic Brain Injuries (TBI) or head injuries are injuries or trauma to the 

scalp and or brain caused by an outside force, usually a violent blow or 

collision to the head by accident or deliberate attack. It can also be called 

be craniocerebral trauma. TBI are examples of acquired, non-degenerative 

assault to the brain from an external mechanical force, causing impairment 

of brain functions, with or without alteration to the mental state or 

consciousness of the victim. This paper provides a synopsis of the 

epidemiology and patterns of associated injuries in mild and moderate head 

injuries in literature. Mild and moderate head injuries were selected 

because they are by far commoner than severe head injuries and the 

outcomes are widely varied than severe head injuries. Traumatic brain 

injury is a global and public health problem, which in the coming years, 

might be the leading cause of death in Africa. High incidence is found among 

the adolescent and the adult age group and gender-wise, it is common 

among the males of the same age group. Likewise, the provision of an 

ambulance system and standard healthcare facilities to manage 18 patients 

with a traumatic brain injury can not be overemphasized. 
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INTRODUCTION 

Traumatic Brain Injuries (TBI) or head injuries are 

injuries or trauma to the scalp and or brain caused by 

an outside force, usually a violent blow or collision to 

the head by accident or deliberate attack. It can also 

be called be craniocerebral trauma [1]. TBI are 

examples of acquired, non-degenerative assault to the 

brain from an external mechanical force, causing 

impairment of brain functions, with or without 

alteration to the mental state or consciousness of the 

victim [2]. A comprehensive global study estimated that 

about 69 million new cases of TBI will occur globally 

every year, with mild injuries being by far the 

commonest (81%) at 10 times more than the incidence 

of moderate and severe TBI combined [3]. 

Many times, head injuries occur with significant 

associated injuries, especially in poly-traumatized 

patients [4], which worsens the outcome and prognosis. 

Some of the reported associated injuries include 

maxillofacial, spine, chest, abdominal, limb, and eye 

injuries, among others [5]. 

Head injury is an important public health problem and 

of great economic significance, as it typically affects 

the economically active age group. A study of head 

injury in motorcyclists revealed that over 70% of the 

patients were between the ages of 15 and 44 years [5]. 

This has far-reaching impacts on the economy if not 

paid attention to. 

Head injuries in patients have been labeled as a “silent 

epidemic” affecting both the developed and the 

developing nations [6]. 

In a study conducted by Punchak et al. on the 

mechanism of Paediatric TBI, it was reported that the 

mean age in this age group was 7.5 years with male 

preponderance and majorly pedestrian road traffic 

injuries (RTIs). Likewise, fall is commoner in the age 

group 3-9 years. It was also observed that the majority 

of these pediatric patients were young unsupervised 

pedestrians and therefore enjoined parents and 

guardians to stay alert for the safety of their wards [7]. 

According to “WHO Global Status Report on Road 

Safety”, more than 1.2 million people die on the 

world’s roads every year and as many as 50 million 

others are injured [8]. Especially in low- and middle-

income countries, road traffic injuries remain a serious 

health problem. 

In a prospective study conducted by Wong et al., it was 

hypothesized that TBI will be the leading cause of death 

in Africa from 2050 especially in the eastern and 

western regions and the estimated counts are highest 

in male youth between 15 to 34 years. These estimates 

were accepted because of the socio-economic and 

impoverished nature of the setting especially as evident 

in the lack of adequate pre-hospital, hospital, and post-

hospital care with poor road networks [9]. 

This paper provides a synopsis of the epidemiology and 

patterns of associated injuries in mild and moderate 

head injuries in literature. Mild and moderate head 

injuries were selected because they are by far 

commoner than severe head injuries and the outcomes 

are widely varied than severe head injuries [3]. 

Associated injuries in head-injured patients increase 

the injury severity score and worsen prognosis, hence 

the focus of this paper [5]. 

EPIDEMIOLOGY 

There has been a significant rise in head injury cases in 

developing countries, especially in the African 

continent. This has been attributed to the increase of 

cars and motorcycles on the roads [9], non-compliance 

of motorcyclists to the use of helmet, bad roads, and 

non-efficient traffic systems in most African countries. 

As a result of poor handling and registration of data 

seen in Low and Middle-Income Countries (LMIC), there 

seems to be a paucity of data on head injury cases in 

Africa. 

However, the World Health Organization (WHO) 

estimated that head injuries will be the third leading 

cause of death by 2020 [10]. In most studies done in 

Africa, there was a higher male: female ratio (M: F). 

Adeleye et a.,l in Lagos, Nigeria showed a male: female 

ratio of 5.8:1 [11]. A study done in Ilorin, Nigeria 

showed that most of their patients fell under the age 

category of 15-44 years [5]. Khanabhai et al expressed 

in their study that the majority of their patients were 

under the category of 20-29 [12]. These pieces of 

evidence emphasize the economic implications of head 

injury due to a preponderance amongst the 

economically active population. 

The etiology of traumatic brain injuries varies across 

the different age groups. Overall, road traffic accidents 

remain the most common cause of TBI [11,13-16], with 

motorcycle accidents accounting for most cases in 

Africa and developing countries [16,17]. Falls were also 

reported as the most common cause of TBI in the 
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elderly population [14]. TBI from sporting activities and 

other causes account for the least in most age groups 

[18]. 

Patterns of Injuries Associated with 

Mild/Moderate Head Injuries 

There are four types of injuries were associated with 

mild/moderate head injuries in our review of 

literature: maxillofacial injuries, chest injuries, 

cervical spine injuries, and abdominopelvic trauma. 

Maxillofacial Injuries 

Generally, across all studies, the age group 15-44years 

is more vulnerable to having maxillofacial Injuries [19]. 

This result is similar to the study conducted by Yusuf et 

al, and this is mainly because this is the most active age 

group [5]. Road traffic accidents are the commonest 

causes and are commonly associated with motorcycle 

riders that do not wear helmets because the 

maxillofacial bones are prominent [19]. In a research of 

859 patients with head injury, maxillofacial injuries 

accounted for 17.3% of the 227 patients (39.7%) that 

had injuries associated with mild/moderate head 

injuries [19]. 

A cross-sectional study of 60 patients conducted by 

Hasnat et al. showed a high male to female ratio 

(7.57:1) [20]. This is similar to a study conducted in 

India, with a male to female ratio of 8.09:1 [21]. This 

indicates that males are more prone to having 

maxillofacial injuries related to head injuries, and [20] 

stated that it could be attributed to the familial setting 

in some societies-where men are usually the 

breadwinners. Also, males engage in riskier behaviors, 

like riding motorcycles and hanging on the side of the 

bus [20]. In another study of 360 patients by Shahzad et 

al, first riders (65%) sustain head injuries more often 

than 2nd riders. It also showed that facial injury was 

usually a major injury [22], which is in line with another 

study, where facial injury was also considered one of 

the commonest among patients involved in RTAs [23]. 

In a retrospective study of the patterns of maxillofacial 

fractures in 859 patients with a traumatic head injury, 

70.15% of patients had mild traumatic brain injury [24]. 

Of the maxillofacial injuries, maxilla bone fractures 

were most common, occurring in 33.9% of patients, and 

these fractures were associated with the coronoid 

process of the mandible (fracture), Le fort fracture 

type II and type III. Moderate head Injuries were only 

associated with fractures of the coronoid process of the 

mandible [24]. Use of helmets in motorcycle riders was 

generally found to reduce the severity of head Injuries, 

hence maxillofacial injuries too. The time of arrival at 

the hospital was also important in eventual outcomes 

[19,24]. 

Chest Injuries 

According to a retrospective study on chest injuries 

associated with head injuries, by Mezue et al, data from 

medical records, operative notes and radiological 

findings of 30 patients admitted for head injury who had 

associated significant chest wall and intrathoracic 

injuries showed that about 46.7% suffered more than 

one type of chest injury and/or in more than one 

location [25]. The male to female ratio was 3:1, and 

these chest injuries were more common between 30-50 

years [25]. Pneumothorax was found to be the most 

common intra-thoracic injury (33.3%), followed by 

hemothorax (30%), hemopneumothorax was seen in 

13.3% of cases with major vessel damage in half of such. 

Chest wall (CW) lacerations occurred in 28.2%, CW 

penetration in 7.6%, rib fractures in 53.9%, thoracic 

spinal fractures in 10.3% with associated CW injury in a 

quarter of such cases, flail chest from blunt trauma in 

10.3% with an underlying pulmonary contusion in half of 

such cases [25]. 

The commonest cause of these injuries is road traffic 

accidents (60.0%), which is similar to the study by Raza 

et al. with larger sample size and wider inclusion 

criteria— all the associated chest traumas were 

secondary to road traffic accidents [19]. Other causes 

include; gunshot injury (10.0%), assault (13.3%), 

iatrogenic (during ventilation) (6.7%), falls (10.0%) [25]. 

Cervical Injuries 

In the last 50 years, the average annual incidence of 

concomitant TBI and spinal cord injuries has witnessed 

a significant increase and the most frequently involved 

area in the cervical spine is usually between the occiput 

and the C3 region [26,27]. Trauma patients with known 

head injury are shown to have simultaneous cervical 

spine injury in 4–8% of the cases [28,29]. 

In a retrospective study of 358 patients, the percentage 

of males to females was 4.3:1, and the age ranged from 

5 to 60 years [30]. Also, 63% of the patient population 

presented with loss of consciousness, while aphasia and 

quadriplegia were present in 9% and 27% of the 

patients, respectively. Other symptoms were gait 

disturbance, bleeding from the ear, urinary, and fecal 

incontinence [30]. 
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In a prospective cohort study of 53 children less than 3 

years with a head injury, 15.1% of the children had 

cervical spine injuries [31]. Also, a study of cervical 

injuries among children with non-motor vehicle crash-

associated head injury, on use of advanced cervical 

imaging (Computed Tomography scan or Magnetic 

Resonance Imaging), showed abnormal findings such as 

vertebral injuries (fractures, dislocations, other), 

extra-axial spinal hemorrhages (subdural, epidural, 

subarachnoid, unspecified), cord injuries, and 

ligamentous injuries, and soft tissue injuries with 

associated hemorrhage [32]. 

Abdomino-Pelvic Injuries 

In a study of 557 patients with traumatic brain injury, 

only 2.6% had an associated abdominopelvic injury [19], 

which is a relatively low percentage compared to other 

injuries associated with mild/moderate head injuries, 

in the study. According to Raza et al., high-grade head 

injury with GCS of 3-8 was often accompanied by 

abdominal injuries than low-grade head injury [33]. 

Treatment and Rehabilitation Services 

Treatment for associated injuries in head-injured 

patients depends on the severity of the injury. Before 

treatment, patients are triaged and resuscitated. 

Subsequently, treatment is administered based on the 

severity of the injury [34]. Depending on the triage, it 

may be necessary to institute treatment immediately in 

the emergency room, while other patients may need to 

be admitted to the wards for treatment, and in fact, 

some require intensive care [34]. 

Based on the indication for surgery, patients can be 

broadly grouped as surgical and non-surgical patients. 

Associated injuries in head-injured patients requiring 

surgical management include traumatic injuries to the 

maxillofacial region; chest injuries such as hemothorax, 

rib fractures; injuries to the cervical region such as 

cervical fractures, transection of the cervical 

spinalcord and penetrating intra-abdominal injuries 

[25,30,34,35]. 

Patients with maxillofacial injuries are required to be 

under neurosurgical observation and routine follow up 

[36]. A common problem in these patients is the 

compromise of the airway [36]. The airway should be 

stabilized through the administration of oxygen at 15 

liters per minute and jaw thrust. Oropharyngeal and 

laryngeal mask airways should be used for resuscitation 

by highly skilled medical personnel when indicated 

[36]. 

Fracture to the facial and cranial bones can cause 

cerebrospinal fluid to leak out [36]. This can be 

managed conservatively by elevating the head 35 to 45 

degrees and advising patients to avoid activities that 

can raise the intracranial pressure [36]. A lumbar drain 

should be inserted in the case where the leak persists 

after 72 hours. Surgery is indicated if the leak continues 

after 8 days [36]. 

Patients with minor injuries such as scalp lacerations 

are treated via suturing of lacerations and wound care 

after which they were observed and discharged [34] 

[37]. Patients with maxillofacial trauma can sustain 

severe cranial injuries and would benefit from 

management in the Intensive Care Unit where 

continuous vital signs and intensive monitoring are 

carried out[37]. Other forms of management beneficial 

to these patients include the prevention of edema and 

nasogastric tube feeding to avoid aspiration [37]. 

Associated chest injuries in patients pose a challenge in 

the management of head injury [25]. Splinting of 

fracture with the administration of analgesics suffices 

for a simple rib fracture. However, multiple rib 

fractures would require admission and monitoring to 

prevent respiratory failure [25]. Patients with flail 

chest, as a result of multiple rib fractures, will benefit 

from ventilation, though not always [25]. Two common 

intra-thoracic injuries, hemopneumothorax and 

pneumothorax, can be treated via tube thoracostomy. 

Some of these patients would require a thoracotomy, 

therefore, should be treated as such. Where tube 

thoracostomy cannot be performed, a needle 

thoracostomy is indicated in patients with an ominous 

tension pneumothorax [25]. 

In head-injured patients with intra-abdominal injury, 

laparotomy should be done without delay if the head 

injury does not put the patient in a terminal condition 

[38]. Generally, neurosurgical procedures and 

abdominal surgery can be done simultaneously provided 

the blood volume and respiratory status are 

satisfactory, and the neurosurgical procedure would not 

take several hours to complete. A head injury should 

not be considered an absolute contraindication to 

laparotomy [38]. 

Patients who have cervical injuries can be managed 

with skull traction and either hard or soft neck collar, 

as indicated [30]. Those with mild injuries are 

symptomatically managed, observed, and subsequently 

discharged. Also, rising evidence suggests that 

progesterone has neuroprotective effects in patients 
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with both traumatic brain injury and cervical injury 

[30]. 

Treatment Outcomes 

Patients with traumatic brain injuries and other 

associated injuries can gain full recovery and return to 

pre-morbid state after treatment. However, this is most 

times not the case as the majority of patients develop 

a varying manner of complications ranging from 

depressed mentation, cognitive, memory, focal or 

diffuse neurological deficit to, in some cases, death 

[25,39,40]. This outcome is largely dependent on 

several factors some of which are patients, physician, 

or facility dependent. Whereas patient with associated 

injuries to the lower extremities may do excellently and 

with good treatment outcomes, those with injuries 

involving the head and neck, thoracic regions are more 

likely to develop complications even after adequate 

treatment [5,20]. There was significant mortality 

among patients with chest injuries with associated head 

injuries with concurrent injuries to the great vessels. 

Low GCS was found to be predictive of worst outcome 

in a study done by Julio Koboi et al. [30]. This finding 

was also corroborated by Patil et al and Alnaami et al. 

who documented that low GCS, advanced age, severity, 

and mechanism of injury, as well as spinal cord 

involvement, were significant in determining the 

outcome of patients with traumatic brain injury [41] 

[42]. However, Val da et al in his study found no 

association between admission GCS with poor outcomes 

[39]. Injuries located higher up in the spine are 

especially associated with high odds of mortality given 

the already established possible reasons- they play a 

great role in the maintenance of the cardiorespiratory 

functions. This pattern was also documented by 

Alnaami et al. [42]. 

Early radiological investigations, preferably CT and 

surgical interventions in patients with TBI and apparent 

indication for them were associated with good 

treatment outcomes and shortens periods of hospital 

stay contrary to those who were unable to access such 

interventions [5,15,43]. 

The time between injury and presentation to the 

hospital, Injury Severity Score (ISS) are predictive of the 

outcome of patients with traumatic brain injury 

[25,39,44]. Whereas, there is no evidence to ascertain 

a different outcome in the pediatric age group, patients 

with early surgical interventions had a great outcome. 

Presence of other co-morbidities, intracranial 

hemorrhage, raised intracranial pressure, altered 

sensorium is associated with poor outcomes 

[5,30,45,46]. 

CONCLUSION 

Traumatic brain injury is a global and public health 

problem, which in the coming years, might be the 

leading cause of death in Africa. High incidence is found 

among the adolescent and the adult age group and 

gender-wise, it is common among the males of the same 

age group. The pattern of associated injuries with 

traumatic brain injury largely determines the outcome 

of the patient, however, prompt triaging, resuscitation, 

and physician examination are key to the right choice 

of intervention and ultimately leads to good patient 

care and a better outcome. Also, early investigation 

and prompt intervention were associated with a good 

outcome. 

Finally, although fall is the commonest etiology in the 

elderly, road traffic accident remains the overall 

commonest cause of traumatic brain injury, especially 

in the underdeveloped countries, thus, stringent public 

road safety measures will be instrumental in reducing 

the incidence. Likewise, the provision of an ambulance 

system and standard healthcare facilities to manage 

patients with a traumatic brain injury can not be 

overemphasized. 
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