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Abstract 

Background Mild traumatic brain injury (TBI) occupies majority of head traumas in most emergency units. Although 
patients with mild TBI can be reviewed and discharged on head injury advice, a sizeable number require admission 
for observation or intervention due to operable intracranial lesions. The aim of the study was to establish the preva-
lence of operable lesions in patients with mild TBI.

Materials and methods This was a prospective study of consecutive adult patients with mild TBI who had cranial 
computerized tomography (CT) done at the National Trauma Centre, Abuja. All participants gave informed consent 
and the study had ethical clearance in the Hospital.

Results One hundred and three mild TBI patients with cranial CTs were recruited aged 16–76 years with mean age 
of 32.25±12.35 years. With intention to treat, twenty (20.4%) of them were diagnosed with operable intracranial 
lesions on CT scans, 19 males and 2 females. Majority of them (14; 66.7%) were young adults within 20–40 years 
of age. The lesions were 16 extradural haematomas (76.2%), 3 subdural haematomas (14.3%) and 2 depressed skull 
fractures (9.5%) of the operable cohort.

Conclusions Significant number of patients with mild TBI had operable intracranial lesions. Therefore, there is need 
to screen patients with mild TBI appropriately in order to avoid missed operable lesions.

Keywords Mild traumatic brain injury, Computerized tomography scan, Haematoma, Clinical decision rule, Operable 
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Introduction
Trauma is a leading cause of death in the world, and 
brain injury contributes a significant proportion of that 
mortality, hence it is a public health emergency [1]. Trau-
matic Brain Injury (TBI) can be defined as an acquired 
nondegenerative insult to the brain from an external 
mechanical force, that leads to permanent or temporary 

impairment of cognitive, physical, and psychosocial func-
tions, with an associated diminished or altered state of 
consciousness [2, 3]. Whereas minor head injury “(MHI) 
is defined as blunt head injury with a Glasgow Coma 
Scale score of 13–15 at presentation” [4] or as a blunt 
injury to the head which is accompanied with temporary 
loss of consciousness, amnesia or disorientation/confu-
sion with a Glasgow Coma Score of 13–15 [5].

In Nigeria, there is no national epidemiological data. 
However, mild TBI is also the most common form of 
head injuries reported in hospitals. [6, 7]. Mild TBI con-
stitute about 80–90% of all TBIs, and may have intracra-
nial pathologies requiring neurosurgical intervention in 
about 10% of cases, 1% of which could be life-threatening 
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[8]. The “need for neurosurgical intervention” is defined 
as either death or need for any of the following proce-
dures within 30  days of the acute head injury: crani-
otomy, monitoring of intracranial pressure, or the need 
for intubation for the treatment of head injury [6]. The 
exact percentage of such injuries with operable lesions 
is yet to be established in our environment. The aim of 
this study was to establish the prevalence of intracranial 
lesions that require neurosurgical intervention due to 
mild head trauma following computerized tomography 
(CT) scan. This includes intention to treat irrespective of 
whether an intervention took place or not. However, in 
this index study we were limited to only operable intrac-
ranial lesions like haematomas, and skull fractures.

Materials and methods
The study was a prospective descriptive study. Partici-
pants were adult patients above 16 years of age who pre-
sented with mild TBI within 24 h to the National Trauma 
Centre, Abuja and had cranial CT. Patients’ demography, 
mechanism of injury, history of either loss of conscious-
ness, disorientation or amnesia and GCS 13-15 were part 
of data collected. Data was entered into IBM  SPSSR and 
analyzed using version 25.0. The study was approved 
by the Institutional Review Board of the hospital. All 
patients that participated gave consent either by them-
selves or through their relatives.

Results
One hundred mild TBI patients with cranial CTs were 
recruited aged 16–76  years with mean age of 32.25 
± 12.35  years. With intention to treat, twenty-one 
(20.4%) of them were diagnosed with operable intrac-
ranial lesions on CT scan, 19 males and 2 females. In 

this cohort, majority of them (14; 66.7%) were young 
adults within 20–40  years of age. The most common 
mechanism of injury was road traffic accident (RTA)—
66.7%, followed by assaults (14.3%), falls (9.5%), and 
undescribed injury mechanism (9.5%). See Table  1 for 
details. About eighty percent of the patients with oper-
able lesions had history of loss of consciousness, how-
ever only about 35% had history of amnesia. The lesions 
were 16 extradural haematomas (76.2%), 3 subdural 
haematomas (14.3%), and 2 depressed skull fractures 
(9.5%) in the study cohort. Surgeries done were 12 cra-
niotomies for evacuation of extradural haematomas 
(57.1%), 2 elevations of depressed skull fractures (9.5%) 
and 2 craniectomies for evacuation of acute subdural 
haematoma (9.5%). See Table  2 for frequency of oper-
able lesions with their spread and comparison in Fig. 1.

Table 1 Socio-demographics

Parameters Frequency Percentage (%) Total/summary

Sex

Male 19 90.5 N = 21

Female 2 9.5

Age groups (years)

16–20 years 3 14.3 Mean = 35.25

21–30 years 8 38.1 SD = 29.225

31–40 years 6 28.6 Median = 29.50

41–50 years 4 19.0 Minimum = 16

Total 21 100 Maximum = 49

Mechanism of injury by group

RTAs 14 66.7

Assaults 3 14.3

Falls 2 9.5

Undescribed 2 9.5

Table 2 Injury outcomes

Parameters Freq Percent (%)

Operable lesions on CT

Depressed skull fracture 2 9.5

Extradural haematoma (EDH) 16 76.2

Acute subdural haematoma (ASDH) 3 14.3

Pneumocephalus 0 0

Total 20 100

Types of operations

Craniotomy with evacuation of EDH 12 57.1

Elevation of depressed skull # 2 9.5

Craniectomy with evacuation of ASDH 2 9.5

Total operated operable 16 76.1

Total unoperated operable 5 23.9
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Fig. 1 Mechanism of injury by subtypes. All red bars are RTA 
subtypes
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Discussion
The results of our index study revealed about 20% oper-
able intracranial lesions with the intention to treat among 
patients with mild TBI. This was higher than 10% of 
patients with mild TBI reported to have intracranial 
pathologies requiring neurosurgical intervention and 
1% of which could be life-threatening [8]. This differ-
ence could be due to difference in selection criteria for 
ordering CT scan in patients with mild TBI or the lack 
of universal insurance coverage in our setting resulting 
in fewer patients being able to afford CT scan among 
eligible patients thereby increasing the specificity of the 
investigation. The most common mechanism of injuries 
for mild TBI patients with operable lesions was road traf-
fic crashes (66.7%) with no significant difference between 
the subtypes in our study. This is similar to findings in 
some previous studies, Chobdari et al. in Iran reported, 
where automobile accidents (especially drivers) were 
the most frequent cause of mild TBI (35.5%) and falls 
the least cause (9.4%) [9]. On the other hand, falls and 
sport injuries have been reported to have the most com-
mon cause of mild TBI in studies in Turkey and China 
[10, 11]. Extradural haematomas (16) were the most fre-
quent operable intracranial lesions in our study (76.2% 
of the subgroup), while subdural haematomas (~ 3% 
of the general study but 14.3% of the subgroup), which 
was the second frequent in our study was the most fre-
quent in a similar study in Iran (31.7%) and depressed 
skull fracture the least frequent (1.9%) with similarity in 
the mechanisms of injury [9]. On the other hand, where 
most prevalent mechanism is fall or sports injuries, they 
tend to have lower percentage of significant brain injuries 
or lesions requiring neurosurgical interventions. Kav-
alci et al. [10] in a prospective study conducted in a city 
hospital in Turkey found subarachnoid haemorrhage as 
the most frequent CT scan finding. In China, Yang et al. 
[12], falling was the most common mechanism of injury 
(43.68%) and skull fracture the most common injury (8%) 
while those who underwent surgery were 1.76%.

There is usually a dilemma as to which category of 
patients with mild TBI should have brain CT scan done 
for efficient use of resources, cost saving and avoidance of 
radiation hazard consequent on over use of CT scan. This 
is the reason why clinical decision rules were developed. 
Decision rules help the emergency physician to deter-
mine who with mild TBI should go for cranial CT scan 
or not by using a set of criteria that has been validated. 
The significant findings (~ 20%) of operable intracranial 
lesion in our study underscore the need to apply any of 
the validated clinical decision rules in determining which 
patient should scanned. However, our centre is still in the 
process of adopting an easy clinical decision rule for rou-
tine practice.

Conclusions
Mild TBI can be associated with significant operable 
intracranial lesions especially when most of such inju-
ries are results of road traffic crashes as demonstrated by 
our study. Proper evaluation should be done all times to 
exclude significant injuries that would require neurosur-
gical interventions, so as not to pass off dangerous cases 
as safe due to high GCS.

Recommendations
We recommend that all accident and emergency units 
or trauma departments review and adopt a clinical deci-
sion rule to effectively screen patients with mild TBI. This 
would make it easy for resident doctors and emergency 
physicians to be acquainted with the clinical decision rule 
for efficient usage.
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