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ABSTRACT
Background: A significant number of children sustain a head injury every year. Despite this, few studies in Egypt have 
provided detailed information about these injuries. 
Aim: The aim of this study was to investigate the epidemiology and outcome of head injury among children presenting to 
the emergency department in the Suez Canal University Hospital. 
Materials and Methods: A clinical follow-up study including 70 patients, aged 18 years or less, who presented to the 
emergency department, with head injuries, in the period from March 2014 to February 2015. Patients were grouped 
according to their ages into three subgroups: <2, 2–5, and >5 years old. Collected data included patients’ demographics, 
causes, severity, timing of injuries, and the eventual outcome after a follow-up period of 3 months. Severity of head injury 
was based on the general level of consciousness using the Pediatric Glasgow Coma Scale. The functional outcome at final 
follow-up was assessed using the King’s Outcome Scale for Childhood Head Injury. 
Results: Male-to-female ratio was 1.4 : 1. The highest incidence was in the age group of 2–5 years. The main causes were 
traffic injury and falls (35.7% for each), followed by home injuries (21%) and sport-related injuries (7%). Regarding the 
severity of injury, 81% of children had mild injury, 13% had moderate injury, and 6% had severe injury. Concussion was 
the commonest type of head injury (56%), followed by skull fractures (23%). The functional outcome was assessed at the 
time of discharge, and 3 months later. Good recovery was achieved in 91% of children; moderate disability was present 
in 7% of children; and less than 2% of children showed sustained severe disability.
Conclusion: Children aged 5 years or less comprised 75% of children who presented to the hospital following head 
injury. Falls and road traffic accidents were the commonest causes of injury. Most injuries were of mild severity, and 
concussion was the commonest encountered type of injury. Assessment of functional outcome showed good recovery in 
most children. Enforcement of strict effective regulations and observing safety measures during driving by authorities is 
needed to reduce traffic accidents. Health education programs for parents about careful supervision and first aid should be 
provided to help prevent child head injury and its disastrous consequencest. 
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INTRODUCTION                                                                 

Head injury is recognized as a major public health 
problem that is a frequent cause of death and disability 
in young people, and makes considerable demands on 
health services[1]. Traumatic head injury is defined as an 
acquired injury to the head, caused by an external physical 
force, resulting in total or partial functional disability or 
psychosocial impairment, with an associated altered state 
of consciousness. Types of head injury include scalp 
injury, skull fracture, concussion, contusion, intracranial 
or subarachnoid hemorrhage, epidural or subdural 
hematoma, intraventricular hemorrhage, and diffuse axonal                                                                                                    
injury [2]. The injury commonly causes a variety of physical, 
emotional, cognitive, and behavioral impairments[3].

Head injury in children accounts for a large number of 

emergency department visits and hospital admissions, and 
remains a major cause of death and disability in children 
over 1 year of age[2]. Approximately 75% of children 
admitted to hospitals with injury have a head injury, and 
70% of injury deaths are due to head injuries in the USA[4]. 
In industrialized countries, traumatic brain injuries affect 
191/100 000 children annually in persons aged 0–19                                   
years [5]. The WHO notes that 98% of all child injury 
mortality occurs in the world’s poorest countries, and 
the rate of these deaths is five times higher than among 
industrialized nations[6]. Children in developing countries 
are especially vulnerable to injury due to challenging 
living conditions, increasing road traffic, lack of safe play 
areas, and absence of childcare options[7,8].

Comprehensive information about pediatric head 
injuries is necessary for planning management strategies 
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and intervention priorities that can respond effectively 
and appropriately to local conditions, and is recognized 
by the WHO as a key priority for strategic research[9-11]. 
Unfortunately, the epidemiology of pediatric traumatic 
head injuries is difficult to be adequately described mainly 
due to inconsistency of the definition and classification. 
Patients with mild traumatic brain injury may not present 
to the hospital and the ones who present may be discharged 
from the emergency department without adequate 
documentation. Severe injury may result in death at the 
place of accident. Differences in data collection tools and 
admission criteria may also cause discrepancies in collected 
data[12]. In Egypt, besides these difficulties, epidemiological 
data and updated statistical records for pediatric traumatic 
head injuries are often lacking and difficult to extract from 
routinely collected data[13].

In this study, we describe the epidemiology of pediatric 
head injury in the Suez Canal Region, highlighting on the 
patient’s demographics, nature and etiology of injuries, 
clinical presentation, and the functional outcome of 
children attended at the Suez Canal University Hospital 
suffering head injury.

MATERIALS AND METHODS                                                                 

The study is a clinical follow-up study including 
70 children aged 18 years or less, who presented at the 
Emergency Department of Suez Canal University Hospital, 
Ismailia, Egypt, after sustaining a head injury from March 
2014 to February 2015. Children were examined at the 
time of presentation in the emergency department and they 
were followed up for a 3-month duration. Our hospital is 
a referral hospital; patients from the whole Suez Canal 
Region attend the emergency department.

Patients were grouped according to their ages into three 
subgroups: <2, 2–5, and >5 years old. Severity of head 
injury was based on the general level of consciousness 
using the Pediatric Glasgow Coma Scale (PGCS) with 
the following criteria; mild: PGCS of 13–15, and an 
indication of altered consciousness; moderate: PGCS of 
9–12, an indication of altered consciousness and reduced 
responsiveness; severe: PGCS of 3–8, representing coma 
or altered consciousness[14].

Inclusion criteria
All individuals under 18 years old of both sexes 

who experienced one or a combination of head trauma 
were targeted in the study. Head trauma included scalp 
injury, skull fracture, concussion, contusion, intracranial 
hemorrhage, penetrating injury, and diffuse axonal injury. 

Diagnosis was confirmed clinically and radiologically.

Exclusion criteria
Patients declared dead on arrival, patients with pre-

existing neurological disorders or bleeding disorders, and 
child abuse trauma were excluded.

The information collected included demographic 
information (age, sex, residence), information about head 
injury (time, type, location, cause, and severity of injury), 
and clinical symptoms (loss of consciousness, vomiting, 
drowsiness, etc.), computed tomography (CT) findings, 
further management, and functional outcome at final 
follow-up using the King’s Outcome Scale for Childhood 
Head Injury[15]. Our sample included all children presenting 
to the emergency department during the period from March 
2014 to February 2015.

Statistical analysis
Statistical analysis was performed using the statistical 

package for the social sciences (version 20; IBM Corp., 
Chicago, Illinois, USA). Continuous variables were 
expressed as mean and SD. Discrete variables were 
expressed as frequencies and percentages. Quantitative 
data analysis was performed using χ2-test, Fisher’s 
exact test, and Student’s t-test as appropriate. P values 
of 0.05 or less were regarded as significant. Differences 
were statistically significant if p value is less than or                                                          
equal to 0.05.

Ethical consideration
Ethical approval declaring agreement with the 

principles in the Declaration of Helsinki was obtained 
from the Suez Canal University Ethics Council prior to the 
study. The parents of children gave their verbal consent to 
participate in this study.

RESULTS                                                                    

Head injuries were most common among boys                          
(41, 59%), with a male/female ratio equal to 1.4 : 1. The 
highest incidence of head injuries occurred in children 
aged less than 5 years (53, 75.7%), with most head injuries 
among the 2–5-year age group (33, 47%). The mean age 
at injury was 4.29 years (SD=3.9, range: 3 months–16 
years). Most children were resident in urban areas                                            
(46, 65%). More than half (56%) of the children have had 
their head injuries outdoors, and most observed injuries 
(63%) occurred during daytime while children were at 
play, or during school time. Most children (59%) arrived 
at hospital by private vehicles, and the remainder (41%) 
arrived by ambulances. Most children (82%) arrived at 
hospital accompanied with one of their parents (Table 1).
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Table 1: Demographic data of children with head injury, Suez Canal Region, Egypt (2014–2015)

N=70 [n (%)]Demographic data

Sex

)41( 29    Female

)59( 41    Male

Age (years)

)28.8( 20    <2
)47( 33    2–5

)24.2( 17    >5
Residency

)65( 46    Urban

)35( 24    Rural

Injury place

)56( 39    Outdoors

)44( 31    Indoors
Injury time

)63( 44    Daytime

Mode of transport to hospital

)59( 41    Private vehicle

)41( 29    Ambulance

Companion at arrival

)83( 58    Parents

)17( 12    Relatives or foreigner

There was predominance of falls and road traffic 
accidents as primary causes of injury, and both resembled 
the cause of injury in 72% of children. Home injuries were 
present in 21% of patients, most of them in the 2–5-year 

age group, while sport-related injuries were the cause in 
7% of overall children. There was a significant association 
between cause and age group (χ2=18.03 and p<0.05) 
(Table 2).

Table 2: Cause of head injury by different age groups, Suez Canal Region, Egypt (2014-2015)

Age groups [n (%)]Cause of injury

Total (N=70)
N (%)

>5 years
N (%)

2–5 years
N (%)

<2 years
N(%)

25 (35.7)9 (36)13 (52)3 (12)Road traffic accident

25 (35.7)1 (4)10 (40)14 (56)Fall

15 (21.4)5 (33)7 (47)3 (20)Home injury

5 (7.1) 2 (40)3 (60)0 (0)Sport-related

70 (100)17 (24.2)33 (47)20 (28.6)Total

χ2=18.03, and P=0.0061.
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Concussion was the commonest recorded                                                   
type of head injury, it was present in 56%                                                                                                              
of cases, followed by skull fractures in 23%, brain 

Fig. 1: Distribution of types of head injury, Suez Canal Region, Egypt, 2014-2015.

contusions and extradural hematoma in 4% for each, and 
intracerebral hematoma in 3% of children as shown in                      
Fig. 1

Regarding severity of head injury, most children 
(81%) had mild injury, 13% had moderate injury, and 6% 
had severe injury. Clinically, 64% of patients were fully 
conscious and alert at presentation with a Glasgow Coma 
Scale equal to 15. Moderate to severe coma was reported 
in 19% of patients. Loss of consciousness was reported 
in 47% of children as presenting manifestation in the 
emergency room; signs of increased intracranial pressure 
were present in 41%, deficits including mono/hemiparesis, 
facial palsy, or aphasia in 11%, signs of lateralization in 
10%, and abnormal pupillary response in 9% of children. 
Most children showed normal CT brain, while 40% of CT 
studies showed pathological findings in the form of skull 
fractures (42%), brain edema or brain contusions (14%) for 
each, extradural or intracerebral hematoma (4%) for each, 
and subdural hematoma in 4% of these pathological scans.

On follow-up, the majority of children (61%) were subjected 
to a 24-h observation and then discharged; 21% were in 
need for inpatient ward admission; 12% were critically ill, 
and were admitted in the ICU. A minority comprising 6% 
of children were subjected to neurosurgical interventions 
mainly for evacuation of intracranial bleeding.

Functional outcome after head injury was assessed at 
the time of discharge from hospital, and a final follow-
up after 3 months using the King’s Outcome Scale for 
Childhood Head Injury. It showed the following: 91% 
of children showed good recovery, 7% showed moderate 
disability, and less than 2% showed severe disability                                 
(Table 3). However, the final functional outcome 
showed no association with patient’s ages or severity                                                                                      
of head injury.

Table 3: Early and late King’s Outcome Scale for Childhood Head Injury (KOSCHI) in relation to different age groups in pediatric head 
injuries, Suez Canal Region, Egypt, 2014-2015

Total (n=70)
No. (%)

> 5 Years
(n=17)
No. (%)

2-5 Years
(n=33)
No. (%)

< 2 Years
(n=20)
No. (%)

Outcome

X2= 0.14658 (83)14 (82)24 (72)20  (100)Early
Good Recovery

P = 0.92964 (91)16 (94)28 (84)20  (100)Late

X2=0.0438  (11)2  (11)6   (18)0    (0.0)Early
Moderate Disability

P = 0.8355  (7)1  (05)4  (12)0    (0.0)Late

X2=0.3124 (6)1  (05)3  (9)0    (0.0)Early
Severe Disability

P = 0.5761  (01)0  (00)1 (3)0    (0.0)Late

70 17 33 20Total

Early: 24 hours, Late: 3 months    
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DISCUSSION                                                                

Clinical features of head trauma in pediatrics is similar 
in many countries. However, comprehensive information 
about regional head trauma epidemiology is necessarily 
needed for planning management strategies and 
intervention priorities[1]. Our study comprised all children 
(n=70) who were attended at the emergency department 
during the 1-year period from March 2014 to February 
2015, in the Suez Canal University Hospital, and suffering 
head injury. There was some predominance of boys over 
girls (male/female=1.4 : 1), which is in keeping with other 
studies throughout the world[15,16]. This can be attributed 
to the more adventurous and aggressive behavior of boys. 
The majority of injured children were in the 2–5-year 
age group. This is possible because in this age, children 
are more independent and are starting to explore the 
environment, but may have not yet fully learned to assess 
the risks in their surroundings[16].

The main causes of injury were traffic injury and falls, 
and both accounted for about 72%. Traffic injury and falls 
were the most common causes in other studies, accounting 
for approximately three-quarters to four-fifths of all head 
injuries in the studies[17–19]. In our study, falls were frequent 
in children younger than 2 years old, while traffic injury 
was frequent in the 2–5-year old age group. Some studies 
indicated that in younger ages, falling is more common, and 
there was a positive relation between increasing age and 
prevalence of motor accident. The vulnerability of children 
on the street may be because of the relative imbalance of 
strength and coordination in childhood[18–20]. More than half 
(56%) of children have had their head injuries outdoors. 
This is most probably due to the fact that older children 
spend more time outdoors (e.g. playing), whereas younger 
ones are mostly confined indoors. Jamison and Kaye found 
that over half the injuries occurring outdoors occurred 
mainly with children that are less likely to be under direct 
parental supervision[21].

Osmond et al.[22] stated that CT of the brain is a valuable 
investigation tool for the diagnosis and management of 
pediatric head injuries. In this study, CT scan of the brain 
was done for all children because the clinical predictors 
of positive CT findings unfortunately have low sensitivity 
in pediatrics[23]. About 40% of children had abnormal 
features in their scans such as skull fracture, brain edema, 
or hemorrhage. Although this method can help the 
physician to diagnose more confidently, yet, due to its side 
effects, special indications for CT scan with the lowest 
complications in children were set[24].

Concussion was the commonest encountered type of 
head injury, followed by skull fractures and intracranial 
bleeds. In most studies, concussion was the predominant 
type of head injury in children[13,17,25]. However, diagnosis 
is often challenging because signs and symptoms 

of concussion can be subtle, and may not be easily                        
identified[26].

In this study, severity of head injuries was distributed 
as follows: 81% mild, 13% moderate, and 6% had severe 
head injury in contrast to the study performed in Alexandria 
University Hospital by Kamel[27]. Mild head injury was 
present in 50% of the children, moderate in 37%, and severe 
in 13%. There were statistically significant differences for 
head injury severity in different age groups. The statistics 
of the Centers for Disease Control and Prevention of 
Traumatic Head Injury in USA, in 2013 reported that 
severity among children ranges between 80 and 90% for 
mild, 7–8% for moderate, and 5–8% for severe traumatic 
brain injury[28, 29].

The relation between childhood traumatic head injury 
and functional outcome is complex, and to a large extent 
remains unexplained even after grouping children into 
traditional classifications according to their ages, or the 
severity of their injury[30]. In our study, the majority of 
children showed good recovery without any residual 
deficits. Good recovery was achieved in 91% of children, 
moderate disability was present in 7% of children, and less 
than 2% of children showed sustained severe disability. 
Anderson and colleagues reported that the factors which 
have been shown to predict the functional outcome were: 
the severity of injury, location of injury, age at the time of 
injury, time since injury, family factors, and the premorbid 
function of the child[31,32].

LIMITATIONS                                                                      

Our study limitations are mainly related to the small 
sample size and hence the difficulty to study the relationship 
between the type, severity, and outcome of injury and the 
sociodemographic characteristics of the children. Also, we 
did not follow-up our patients in terms of behavioral or 
cognitive changes.

CONCLUSION                                                                      

Children under 5 years of age suffer more frequently 
head injuries caused by traffic injury and falls. Most injuries 
were mild in severity, and children did not need significant 
medical intervention. The majority of children achieved 
good recovery at the end of follow-up. It is important to 
minimize all the risk factors in the environment of homes 
and public areas as possible. There is need for stricter 
enforcement of laws, especially on the use of protective 
devices and helmet use, compliance with speed limits, 
and the development of safe public transportation for the 
prevention of head injury. Health education programs for 
parents to improve their knowledge about childhood head 
injury causes, preventive measures, and first aid should 
be implemented to emphasize the importance of parental/
caregivers’ supervision.
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