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raumatic brain injuries in pediatrics are among 

the most common causes of pediatric emergency 

room visits and is usually associated with long-term 

disability  and  neurological  sequelae  [1].  Despite 

advances in prevention, diagnosis and management 

of   traumatic   brain   injuries,  the   mortality   and 

morbidity rates are high among pediatric population 

[2].   The   epidemiological  studies   have   revealed 

that  falls, motor  vehicle accidents and  recreational 

activities are the most common causes of traumatic 

brain injuries in pediatrics [3,4]. The management of 

moderate to severe traumatic brain injuries include 

prolonged intensive care and rehabilitation although 

the prognosis and the outcome remains elusive. Thus, 

several scoring systems have been introduced  and 

validated in order to determine the outcome of the 

pediatric patients with traumatic brain injuries [2]. 

Several factors have been reported  to be related to 

the patient outcome including age, the duration  of 

the coma, the type of the brain lesion, the pattern of 

the pupils, injury severity score, the motor patterns, 

impaired  reflexes of  the  brain  stem, hypotension, 

hypoxia and  the  Glasgow Coma  Scale (GCS) [5]. 

Some laboratory and paraclinical investigations have 

also been  used  to  predict  the  outcome  including 

brainstem auditory evoked potentials and cognitive 

event-related potentials [6]. For instance, it has been 

shown  that  event-related  potentials  such  as N400 

could be reliably used to predict the post-traumatic 

language skills (subcortical and cortical systems) in 

those with severe traumatic  brain  injury suffering 

from aphasia [6]. 

Several lines  of  evidence  suggest  that  pediatric 

patients suffering from severe traumatic brain injury 

have better prognosis when compared to adults [7]. 

In  other  words, the  recovery of pediatric  patients 

with  traumatic  brain  injury  is significantly better 

than adults [8]. In addition, it has been demonstrated 

that younger children have better outcome compared 

to  older  ones  [7].  The  later  fact,  however, is  a 

controversial issue while some studies have shown 

that younger children have worst prognosis after 

traumatic  brain injuries [4]. Younger children have 

incomplete myelinization which makes them  more 

susceptible to shearing injury [9]. It was shown that 

pediatric  patients  older  than  6  years have  better 

motor  and cognitive function after traumatic brain 

injury [4]. The prognosis and mechanism of injury 

of the central nervous system depends extensively on 

the patients’ age at the time injury. This makes it hard 

for the physicians to predict the outcome of traumatic 

brain injury in pediatric population. Thus predicting 
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the outcome of traumatic brain injury in pediatrics 

is of important value both clinically and morally [7]. 

The Glasgow Coma Scale (GCS) score is the most 

commonly and widely used indicator of severity of 

traumatic brain injury in both adults and pediatrics 

[10]. GCS is also used to predict the outcome of brain 

injuries [11]. The GCS score less than 8 is referred to 

"severe traumatic  brain injury" which is associated 

with less favorable outcome and poor recovery [11]. 

Although the GCS is reliable in adult population, the 

reliability remain elusive in pediatrics. This is because 

the scoring system is based on the consciousness and 

patients' understanding of the orders and commends 

which is not  applicable to  pediatrics. Thus  some 

modifications have been made in the GCS scoring 

system in order to be suitable for the children as well 

as neonates. In pediatrics another important issue that 

should be kept in mind when predicting the outcome 

is the hypoxic-ischemic insult at the time of injury 

which could be considered a confounding factors in 

calculating GCS score and assessing the outcome [2]. 

In  order  to  adjust  the  GCS scoring  system for 

pediatrics, it has been suggested that the cut-off value 

be set at 5 as severe traumatic brain injury. In other 

words, the threshold for neurophysiologic dysfunction 

should be decreased in pediatric population [12]. It 

has also been reported that precise calculation of GCS 

is a reliable indicator of the patients’ outcome [2,12]. 

It has been reported by Lai et al. [2] that the mortality 

rate was higher for traumatic  brain injury children 

with GCS scores of 3-5 than those with scores greater 

than 5. Children with GCS scores of 3-5 subsequently 

died or developed severe disabilities, whereas those 

with a GCS score more than 5 had better outcomes 

[2]. Bruce et al. found that a GCS more than 5 was 

always associated with  excellent recovery [13].  It 

has also been reported that the decision making for 

performing decompressive craniectomy in pediatric 

population should be based on the GCS scoring and 

brain CT-scan findings [14]. However this point 

should be kept in mind  that  the cut-off value for 

pediatrics should be decreased to 5 in order to be able 

to assess good reliability. 

Taking all these together, this should be mentioned 

that  GCS score is the most feasible, accessible and 

reliable predictor of traumatic brain injury outcome 

in pediatrics and despite its shortcomings, could be 

adjusted for this group. The cut-off value for severe 

traumatic  injury should be set as 5 instead of 8 in 

order to be able to predict the outcome more precisely. 

 
Conflict of Interest: None declared. 

 
 

References 
 

1. Paydar S, Shokrollahi S, Jahanabadi S, Atan  M,  Lye MS. The  prognostic H,  Gross  CR, et  al. The  National 
Ghaffarpasand F, Malekmohammadi value    of    the    Glasgow    Coma Traumatic Coma Data Bank. Part 1: 
Z, Akbarzadeh A, et al. Emergency Scale,  hypoxia  and   computerized Design, purpose, goals, and results. J 
Operating Room Workload Pattern: tomography  in outcome  prediction Neurosurg 1983;59(2):276-84. 
A  Single Center  Experience  from of   pediatric   head   injury.  Pediatr 11.  Campbell     CGN,     Kuehn 
Southern  Iran. Bull Emerg  Trauma Neurosurg 1996;24(6):285-91. SM, Richards  PMP,  Ventureyra  E, 
2013;1(1):38-42. 6. Gaetz   M.   The    neurophysiology Hutchison JS. Medical and cognitive 

2. Lieh-Lai   MW,    Theodorou     AA, of  brain  injury.  Clin  Neurophysiol outcome in children with traumatic 
Sarnaik   AP,   Meert   KL,  Moylan 2004;115(1):4-18. brain   injury.   Can   J    Neurol   Sci 
PM, Canady AI. Limitations of the 7. Hofer T. Glasgow scale relationships 2004;31(2):213-9. 
Glasgow coma  scale in  predicting in  pediatric  and  adult  patients.  J 12. Chung CY, Chen CL, Cheng 
outcome in children with traumatic Neurosci Nurs 1993;25(4):218-27. PT,  See LC, Tang  SF, Wong  AM. 
brain injury. J Pediatr  1992;120(2 pt 8. Grewal   M,    Sutcliffe   AJ.   Early Critical score of Glasgow Coma Scale 
1):195-9. prediction   of   outcome   following for pediatric traumatic brain injury. 

3. Kraus JF, Fife D, Cox P, Ramstein head    injury    in    children:    An Pediatr Neurol 2006;34(5):379-87. 
K,  Conroy  C.  Incidence,  severity, assessment of the value of Glasgow 13. Bruce  DA, Schut  L, Bruno 
and   external   causes  of   pediatric coma scale score trend and abnormal LA, Wood JH, Sutton LN. Outcome 
brain    injury.   Am    J     Dis   Child plantar and papillary light reflexes. J following  severe  head  injuries  in 
1986;140(7):687-93. Pediatr Surg 1991;26(10):1161-3. children. J Neurosurg 1978;48(5):679- 

4. CM, Cranberg  LD, Alexander MP, 9. Calder   IM,   Hill   I,   Scholtz   CL. 88. 
Hart  EJ. Neurobehavioral  outcome Primary   brain   trauma    in   non- 14. Alvis-Miranda H, Castellar-Leones 

SM, after closed head injury in childhood accidental   injury.   J     Clin   Pathol Moscote-Salazar LR. Decompressive 
and     adolescence.    Arch     Neurol 1984;37(10):1095-1100. Craniectomy  and  Traumatic  Brain 
1987;44(2):194-8. 10. Marshall   LF,   Becker   DP, Injury: A Review. Bull Emerg Trauma 

5. Ong L, Selladurai BM, Dhillon MK, Bowers  SA,  Cayard  C,  Eisenberg 2013;1(2):60-68. 

 


