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Introduction: Brain injury is one of the most common causes of death 
among victims of trauma in various accidents. The type of accident and 
outcome could be different in children from adults. Therefore, we aimed 
to investigate the epidemiology of traumatic head injury in children.

Materials and Methods: In this cross-sectional study, 114 patients (age≤15 
years) with head trauma, who were admitted to trauma ward of Imam 
Reza hospital in 2018 were enrolled in the study. Data regarding the 
demographic characteristics, mechanism of trauma, season of trauma, 
hemodynamic findings and outcome of the patients were collected. 

Results: The mean age amongst victims of trauma was 6.52±3.95 years 
and majority of them (70.2%) were male. Most of traumatic accidents 
took place in the spring (27.2%) and summer (32.5%). Traffic accidents 
(pedestrians or passenger) (55.3%) and falling (39.5%) were the most 
common mechanism of trauma. Also, epidural hematoma (EDH) and 
brain contusion were the most encountered type of brain injury (1.75%). 
Nine patients (7.89%) underwent brain surgery. Eventually, eight patients 
(7.17%) died.

Conclusion: Falling and vehicle accidents are the main causes of head 
injury among children. Increasing the parents’ awareness toward these 
types of accidents and proper preventive measures can reduce traumatic 
brain injury. 
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Introduction 

Trauma is one of the most important health 
problems, which threatens thousands of people 
every day in the world.1 Major causes of accidents 
and trauma are using car, speeding up vehicles 
and failing to observe safety precautions.2 It is 
estimated that 10 thousand children die around the 
world annually of traumatic injuries. Ten percent 
of prolonged hospitalization in the pediatric age 
group is due to trauma.3 Many of these patients 
have physical and psychological disabilities, and 
some will never be able to continue to live and 
work like they had before the traumatic event, and 
the quality of life of these patients get worse.3

Children have formed a large part of Iran’s 
population. Children are exposed to various 
traumatic events as the most common cause of their 
disabilities and mortality.4-6 The three main causes 
of children’s brain injury are falling, car accident 
and bicycle accident.7 Intracranial injuries are the 
most common cause of child traumatic death.8,9 To 
reduce the incidence of trauma, it is necessary to 
identify the risk factors and make precautions such 
as securing playgrounds, training and enforcing 
driving laws, using safety devices while using 
vehicles and protecting children’s beds.10

Understanding the epidemiology of head trauma 
among children is necessary for proper preventive 
measure of these events. Therefore, the present 
study aims to evaluate the epidemiology of head 
trauma among children in North-West of Iran.

Materials and Methods

The research was approved by Ethics committee 
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of Tabriz University of Medical Sciences (IR.
TBZMD.REC.1399.432). This cross-sectional 
study was conducted in pediatric victims oftrauma 
who were referred to emergency ward of Imam 
Reza hospital (trauma center), Tabriz, Iran in 2018. 
Inclusion criteria were head trauma, GCS<14, 
hospitalization in the ward and age<15 years old. 
Criteria of exclusion were incomplete hospital 
record, discharge from emergency room (E.R.) and 
death in E.R.

The data collection was done via the questionnaire 
made by the researcher, including Patients’ 
demographic chracteristics, vital signs, laboratory 
results, mechanism and cause of trauma, associated 
injuries, GCS score, severity of head injury (mild: 
GCS= 13-15, moderate= 8-13, severe≤8), seasonal 
variations, Computed tomography (CT) findings, 
need for surgery and outcome. 

Patients were followed up for 6 months after 
discharge, were asked to visit the clinic and their 
neurological status were evaluated.

Statistical analysis

Data was analyzed by SPSS20 statistic software. 
Descriptive statistic indices (incidence, percentage, 
standard deviation) supplied our statistical 
analysis. Chi square test was used for comparing 
the qualitative data. To contrast quantitative data 
between groups, one-way ANOVA test wasutilized. 
P value of less than 0.05 proved of statistical 
significance in our research.

Results

Of 978 patients with head trauma, 114 patients 
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(11.56%) were enrolled in the study. Demographic 
and laboratory data, GCS score, severity of head 

injury, imaging and outcome are demonstrated in 
Table 1.

Table 1: Demographic, imaging and outcome during hospital stay

variable frequency
Hb (g/dl) 11.14±1.3
(%) Hct 32.41±2.78
WBC (m/mm3) 13870.94±4781.23
Plt (m/mm3) 256000±12500
Na (meq/L) 140.63±2.35
K (meq/L) 4.23±0.46
Cr (mg/dl) 0.64±0.21
Urea (mg/dl) 11.72±4.29
HR 90.1±7.56
Systolic BP (mmhg) 102.5±5.55
Head trauma severity Mild (GCS=13-15) 93 (81.57%)

Moderate (GCS=8-13) 14 (12.28%)
Severe (GCS≤8) 7 (6.14%)

Season

Spring     

Summer     

Autumn     

  Winter     

31 (27.2%)

37 (32.5%)

26 (22.8%0

20 (17.5%)
Trauma Mechanism

Driving accidents (pedestrians or passenger)     

Fall from Height     

Pure Head Trauma     

63 (55.3%)

45 (39.5%)

6 (5.3%)
  Injury accompanied with head trauma 75 (65.8%)
Skull fracture

DF (Depressed Fracture)        

Liner fracture        

Complex fracture        

2 (1.75%)

3 (2.63%)

1 (0.87%)
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Abnormality in CT scan

        EDH(Epidural Hematoma)

        SDH (Subdural Hematoma)

        IVH (Intra Ventricular Hemorrhage)

       Cerebral contusion

2 (1.75%)

1 (0.87%)

1 (0.87%)

2 (1.75%)
 Outcome

Alive       

Death       

106 (92.83%)

8 (7.17%)

was not found in duration of hospitalization 
between the two sex (P = 0.66).The mechanism of 
trauma was not significantly different between the 
two (P=0.48). The need for surgery between the 
two sexes was not significantly different (P=0.53). 
Death rate was not notably different between the 
two sexes (P = 0.26) Table 2.

Most of patients were male and in the range of 1-15 
years age. The most common injury accompanied 
with head trauma, was upper limb injury (41.2%) 
and the most common traumatic brain events 
were EDH and contusion (1.75%). Nine patients 
(7.89%) underwent brain surgery. Eight patients 
(7.17%) died. Difference of statistical significance 

Table 2: Comparison between two sex

Male Female P-Value
Hospitalization (days) 5.24±3.87 3.9±1.56 0.66
 GCS 12.3±1.21 13.2±1.4 0.5
Trauma Mechanism

     Driving accidents (pedestrians or passenger)

     Fall from Height

     Pure Head Trauma

46 (57.5%)

31 (38.8%)

3 (3.8%)

17 (50%)

14 (41.2%)

3 (8.8%)

0.48

Need for surgery 6 (7.5%) 3 (8.8%) 0.53
Death 7 (8.8%) 1 (2.9%) 0.26
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Discussion 

Head trauma is a major and preventable problem 
in health care systems, especially among children.7 
In most cases, the main cause of death is brain 
injury.11

In the present study, the incidence of trauma 
in boys is about 2.5 times higher than girls; 
Memararzadehet al.9 and Brehautet et al.12 found 
the same results in their study. 

Our results showed that trauma occurred more 
commonly in the spring and summer season, 
probably due to the more favorable weather 
conditions for playing outside. Also, Javid et al. 
demonstrated that trauma occurred more often in 
the spring and summer.13

The most common mechanisms of head trauma 
in this study were car accidents and falling. In 
various studies, these two patterns of accident have 
been identified as the most common mechanisms 
of trauma.10,13 Based on the results of Maegele et 
al.15 falling was the second cause of head trauma. 
However, Reid et al.16 and Styrke et al.17 have 
reported that fall from the height was the first cause 
of head trauma in children younger than 15 years.

In our study, the most common pathologic features, 
found on brain CT scan were EDH (1.75%) and 
liner fracture (2.63%), respectively. Borg et al. 
found 5% abnormality in brain CT scan.18 Similar 
to our findings, Dunning et al.19 reported liner 
fracture (1%) and EDH (0.4%) as most common 
findings on brain CT scan but the incidence was 
less than our study.

According to Amaranath et al.20 6.51% of patients 
had been directly taken to the operating room. 
In present study, 7.89% of patients underwent 
surgery. Nevertheless, Borg et al. demonstrated 
that only 1% of patients needed surgery18 Also, 
Dunning et al. demonstrated that 0.6% patients had 
aneurosurgical operation and 0.1% children died.19

The incidence of death in our study was 7%. 
Previous studies have reported mortality rate of 
4.02%-13%. 7, 11, 21

Limitations:

We evaluated a small sample of patients which 
prevents us from generalizing the data to the 
whole population; as a retrospective study, some 
patients were not enrolled in the study for lack of 
information and also we could not include other 
variables for the analysis. 

Conclusion 

In the present study, motor vehicles accidents 
and falling were the most important causes of 
head trauma and brain injury, and road accidents 
were more involved. Improving road conditions, 
promoting driving culture and improving the 
quality and speed of services in pre-hospital and 
emergency departments should be a major planning 
priority, in order to reduce these incidents and their 
complications
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This   study   was   approved   by Ethics committee 
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20

Iranian Journal of Pediatric Surgery    Vol.7    No.1/2021
This open-access article is distributed under the terms of the Creative 
Commons Attribution Non Commercial 3.0 License (CC BY-NC 3.0).

Head Trauma in Children                                                                    Badebarin et al

Acknowledgements 

Not applicable

Funding/Support 

Not applicable

Conflict of interests

There is no conflict of interest.

References

1. Calil AM, Sallum EA, de AlencarDomingues C, et al: Mapeamento das lesõesemvítimas de 
acidentes de trânsito: revisãosistemática da literatura. Revista Latino-Americana de Enfermagem 
2009; 17(1): 120-5.

2. Puvanachandra P, Hyder AA: The burden of traumatic brain injury in Asia: a call for research. Pak 
J NeurolSci 2009; 4(1):27-32.

3. Andelic N, Hammergren N, BautzHolter E, et al: Functional outcome and health-related quality 
of life 10 years after moderate to severe traumatic brain injury. ActaNeurologicaScandinavica 2009; 
120(1):16-23.

4. Yattoo G, Tabish A: The profile of head injuries and traumatic braininjury deaths in Kashmir. J 
Trauma Manag Outcomes 2008;2(1):5.

5. Younesian S, Mahfoozpour S, Shad EG, et al: Unintentional Home Injury prevention in Preschool 
Children; a Study of Contributing Factors. Emergency 2015;3.

6. De Silva MJ, Roberts I, Perel P, et al: Patient outcome after traumatic brain injury in high-, 
middle and low-income countries: analysis of data on 8927 patients in 46countries. Int J Epidemiol 
2009;38(2):452-8.

7. Menon D, Schwab K, Wright D, et al: Demographics and Clinical Assessment Working Group 
of the International and Interagency Initiative toward Common Data Elements for Research on 
Traumatic Brain Injury and Psychological Health. Position statement: definition of traumatic brain 
injury. Arch Phys Med Rehabil 2010;91(11):1637-40.

8. Fu TS, Jing R, McFaull SR, et al: Recent trends in hospitalization and in-hospital mortality 
associated with traumatic brain injury in Canada: A nationwide, population-based study. Journal of 
Trauma and Acute Care Surgery 2015;79(3):449-55.

9. Memarzadeh M, Hoseinpour M, Sanjary N, et al: A study ontrauma epidemiology in children 
referred to Isfahan Alzahra Hospital during 2004-7. Feyz Journals of Kashan University of Medical 



21

Iranian Journal of Pediatric Surgery    Vol.7    No.1/2021
This open-access article is distributed under the terms of the Creative 
Commons Attribution Non Commercial 3.0 License (CC BY-NC 3.0).

Head Trauma in Children                                                                    Badebarin et al

Sciences 2011;14(5).

10. Mack KA, Gilchrist J, Ballesteros MF: Bunk bed-related injuries sustained by young children 
treated in emergency departments in the United States, 2001–2004, National Electronic Injury 
Surveillance System–All Injury Program. Injury prevention 2007 13(2): 137-40.

11. Koptiz E, Cropper M: Traffic Fatalities and economic growth. The World Bank, policy research 
working paper No.3035.Washington DC; World Bank, 2003.

12. Brehaut JC, Miller A, Raina P, et al: childhood behavior disorders and injuries among children 
and youth: a population based study. Pediatrics 2003; 111(2): 262-9.

13. Javid MD, Shahcheraghi MD, Lahiji A, et al: Road traffic injuries in children. Iranian journal of 
Orthopaedic Surgery. 2006;4(3):1-6.

14. Forouzanfar MM, Safari S, Niazazari M, et al: Clinical decision rule to prevent unnecessary chest 
X‐ray in patients with blunt multiple traumas. Emergency Medicine Australasia 2014;26(6):561-6.

15. Maegele M, Engel D, Bouillon B, et al: Incidence and outcome of traumatic brain injury in an 
urban areain Western Europe over 10 years. EurSurg Res 2007; 39(6):372-9.

16. Reid SR, Roesler JS, Gaichas AM, et al: The epidemiology of pediatric traumatic brain injury in 
Minnesota. Arch Pediatr Adolesc Med 2001; 155(7):784-9.

17. Andelic N, Sigurdardottir S, Brunborg C, et al: Incidence of hospital treated traumatic brain 
injury in the Oslo population. Neuroepidemiology 2008; 30(2):120-8.

18. Tagliaferri F, Compagnone C, Korsic M, et al: Asystematic review of brain injury epidemiology 
in Europe. ActaNeurochir (Wien) 2006; 148(3):255-68.

19. Dunning J, Patrick Daly J, Lomas JP, et al: Derivation of the children’s head injury algorithm for 
the prediction of important clinical events decision rule for headinjury in children. Arch Dis Child 
2006;91:885–891.

20. Amaranath JE, Ramanan M, Reagh J, et al: Epidemiology of traumatic head injury from a major 
paediatrictraumacentre in New South Wales, Australia. ANZ J Surg 2014; 84, 424–428.

21. Osmond MH, Brennan-Barnes M, Shephard AL: A 4-yearreview of severe pediatric trauma in 
eastern Ontario: adescriptive analysis. Journal of Trauma and Acute Care Surgery 2002;52(1):8-12.


