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1. INCIDENCES OF THE PROBLEM 

Traumatic brain injury (TBI) in children over 1-

year-old is the leading cause of death or serious 

impairment. The CDC identified the public 

health risk of TBIs in a study to Congress 

published by the Centers for Disease Control 

and Prevention (CDC) in 2018. Researchers 

reported that TBI specifically included 640,000 

emergency room visits and 18,000 hospital stays 

[1]. 

TBI etiology varies according to age groups. 

The most common cause of TBI is being in the 

0-- to 4-year-old age range. On the other hand, 

the distribution of injuries caused by falls, 

assault, and motor vehicle events is almost equal 

within the 15- to 24-year-old age group. 

Epidemiologic studies have shown that TBI 

levels seen in the emergency department have 

risen since 2001 in all age groups, with children 

0 to 24 years of age having the highest TBI 

levels of all age groups. Kids 0 to 4 years of age 

have almost double the TBI prevalence relative 

to the next highest age group (15–24 years of 
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age), making pediatric traumatic brain injury a 

highly popular subject for the modern-day 

pediatrician. In addition, 61 per cent of children 

with moderate to severe TBI had a disability [2].  

Estimates suggest that at least 145,000 children 

between the ages of 0 and 19 are actually living 

with long-term symptoms due to TBI(probably 

under-reporting of moderate TBI [mTBI]), with 

symptoms lasting well past their initial visit to 

the hospital in the months and years that 

followed. Even children with no visible 

neurological deficiencies arising from their TBI 

can exhibit weakness in academic performance, 

attention and focus, memory, and executive 

function, some of which only become evident 

months or years after the initial injury [3]. 

The economic effect of TBI is significant, with 

estimates for TBI-associated hospitalizations 

ranging from$77.9 million per year in direct 

costs to more than $1 billion per year [4]. 

1.1. Blunt Traumatic Brain Injury 

Blunt traumatic brain injury (TBI) is a 

disruption in the normal function of the brain 

caused by a mechanical impact to the head. TBI 

ranges from mild to severe and/or fatal. TBI can 

be conceptualized as a primary event occurring 

at the moment of impact, followed by secondary 

damage due to edema and elevated intracranial 

pressure. Early identification and management 

of traumatic brain injury are crucial in 

halting the progression of the primary insult and 

preventing or reducing secondary brain injury. 

TBI is typically classified as mild, moderate or 

severe, based on the Glasgow coma scale (GCS) 

[4]. 

Patients with a GCS of 14 to 15 are considered 

to have mild TBI, while patients with a GCS of 

9 to 13 have moderate TBI, and those with a 

GCS of 3 to 8 have severe TBI. Initial 

symptoms of moderate-severe TBI in children 

are similar to adults, but the ultimate functional 

impact in children who survive TBI becomes 

more apparent as the child ages and faces 

increased challenges in processing information, 

reasoning, and impaired judgment [5]. 

2. DEFINITIONS, INDICATIONS AND 

CONTRAINDICATIONS 

A child’s head occupies a relatively larger 

proportion of body surface area than an adult’s. 

Bony sutures fuse by 18 to 24 months. A child’s 

brain has a larger proportion of unmyelinated 

fibers, making it more susceptible to shear 

injury [5] 

2.1. Etiology 

The most common causes of TBI in children are 

falls and sports/recreation-related injuries. Falls 

(striking the head) are more common in very 

young children because of their under-

developed ambulatory skills combined with 

disproportionately large heads, a shifted center 

of gravity, and immature neck muscles. Less 

common, but more severe etiologies of TBI 

include non-accidental trauma and motor 

vehicle-related injuries including pedestrians 

struck by a vehicle (6). 

2.2. Primary Brain Lesions 

1. Appear as an immediate consequence of a 

traumatic agent [6]. 

2. Linear forces generate focal lesions such as 

intracranial hemorrhages and contusions (brain 

parenchyma strikes skeletal prominences 

resulting in lesions at the site of the stroke but 

also counter-kick injuries on the opposite site) 

[7]. 

3. The clinical symptomatology of traumatic 

brain injuries is closely related to the location 

and severity of the trauma [7]. 

4. Acceleration-deceleration lesions can also 

generate angular forces, resulting in axonal 

shear (primary axotomy). These lesions can be 

suspected in children whose neurological deficit 

is not correlated with the apparently minor 

lesions seen on computed tomography (CT) 

Scan [6].  

2.3. Secondary Brain Damage 

Appear immediately or late, in two forms: 

First form includes metabolic alterations such as 

hypoxemia, hypotension, increased intracranial 

pressure (ICP) and Intracranial hypertension, 

(ICH), hypercapnia or, hyper / hypoglycemia, 

electrolyte imbalances, expanded hematoma, 

coagulopathy, epileptic seizures, and 

hyperthermia. this form can be avoided by 

treatment [7]. 

The second form includes the sequence of 

cellular events that lead to neuro-degeneration 

and ultimately to neuronal death. The involved 

mechanisms are: cerebro-vascular barrier 

alteration, diffuse axonal lesions, necrosis, 

apoptosis, and inflammation. Although serious 

research is being undertaken in this area, there is 

no current treatment for this form of secondary 

injury [8]. 

Head injury is common in the pediatric 
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population and accounts for approximately 50% 

of accidental deaths, with motor vehicle 

accidents being the leading cause [6].  

a. Scalp lacerations may cause extensive blood 

loss in children, and pressure should be applied 

to control bleeding [7].  

b. Most skull fractures in children are linear and 

may have no associated symptoms except local 

tenderness. Depressed skull fractures usually 

result from direct blunt trauma and may be 

open. Basilar skull fractures include fractures in 

the basal portion of the frontal, temporal, and 

occipital bones, and ethmoid and sphenoid 

fractures. Findings are the same as those seen in 

the adult [8]. 

c. Epidural and subdural hematomas are 

relatively uncommon and occur more frequently 

in older children. Diagnosis and management 

principles are the same in child as in adults. 

Approximately 75% of these children continue 

to have seizures. 

With all the related morbidity and mortality, it's 

important to educate pediatricians to identify 

and treat TBIs and their sequelae.  mTBI 

typically manifesting as a concussion, but 

moderate and severe TBIs are more often 

encountered in the emergency department and 

hospital setting [9]. 

• Based on a many study, it is not recommended 

that all children presenting with head trauma 

obtain a head computed tomographic scan. 

Instead this assessment would be based on the 

patient's injury process and signs and symptoms. 

• Concussion symptom checklists such as the 

Child Sport Concussion Assessment System, the 

Post-Concussion Symptom Scale or the Graded 

Symptom Checklist, based on numerous 

observational studies and expert opinion, can be 

used to aid in the diagnosis of concussion and to 

monitor symptom resolution in assessing graded 

return to playas in table (3) Clinical Phenotypes 

of Concussion [10]. 

• Children with moderate to serious traumatic 

brain injury are at high risk for increased 

intracranial pressure; this is especially true of 

children with altered perception. 

• Traumatic head trauma is the number one 

cause of child head injury. The morbidity and 

mortality of abusive head trauma are 

considerable, with up to 20% of the infants 

succumbing to their injuries and two-thirds of 

the survivors having significant cognitive and/or 

physical impairments [11]. 

Table3. Clinical Phenotypes of Concussion 
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3. METHODOLOGY 

This section includes Collection of all possible 

available data about pediatric trauma at the 

emergency department. By many research 

questions to achieve these aims so a midline 

literature search was performed with the 

keywords “critical care”, “emergency 

medicine”, “pediatric trauma principal’s 

emergencies", " traumatic brain injuries with 

cardiac arrest”. Literature search included an 

overview of recent definition, causes and recent 

therapeutic interventions strategies. 

 So the aims and outcome of the study: initial 

assessment and evaluate of pediatric trauma for 

both medical students and new physicians face 

in the recognition, diagnosis and management of 

trauma patients; with cardiac arrest to recognize 

potentially life-threatening conditions and to 

convey life-saving treatment so the key note 

here is that initial diagnosis in suspected cases 

with rapid emergency interventions. 

3.1. Description of a Problem, A Lack of 

Knowledge on a Certain Topic Or A 

Segment On WHY this is a Problem 

3.1.1. Practice Gap 

There is also some uncertainty about the 

treatment of concussions. With concussions a 

disproportionate amount of head-calculated 

tomographic scans are collected resulting in 

needless exposure to ionizing radiation. 

Clinicians should be aware of the current 

recommendations for concussion treatment, 

including the need for screening, and should be 

able to differentiate mild from moderate and 

severe traumatic brain injury [12]. 

3.1.2. WHY this Study is Necessary 

Head trauma is a major cause of child morbidity 

and mortality. More than 750,000 children and 

teenagers with head injuries present at U.S. EDs 

annually, double that of a decade earlier. The 

largest prevalence is in the age group of 0-- to 4 

years. Annual rates of United States childhood 

sports-related concussion vary from 1.1 million 

to 1.9 million. While most of the concussions 

are not seen in clinical facilities, an estimated 

378,000 cases were considered outpatient visits, 

150,000 were referred to the ED, and 5,000 

were admitted to hospitals in the United States 

alone annually. Historically, concussion, minor 

injury to the head and mild traumatic brain 

injury have different definitions in medical 

literature [13]. 

Glasgow Coma Scale (GCS) score of 14 or 15 is 

usually specified for minor head injury at the 

time of presentation to the ED.A consensus 

definition of concussion was derived at a major 

conference of commotion specialists in Berlin in 

2016:Biomechanical movements caused 

traumatic brain injury [14]. 

Concussion may be caused by a direct impact 

with an impulsive force delivered to the head, 

face, back, or elsewhere on the body. 

Usually, it results in the sudden onset of short-

lived neurological function dysfunction, which 

recovers spontaneously. However, certain cases, 

however, signs and symptoms develop over a 

period of minutes to hours [15]. 

3.2. Segment that Underlines the Research 

Question that should be answered (Based 

on the Problem Describe Earlier) 

3.2.1. Workup: To Image or Not to Image 

ED management of patients with minor head 

injury focuses on diagnostic workup/imaging, 

pain management, ED observation, patient 

disposition, and parent/provider education. After 

the initial assessment, the EP must synthesize 

the history and physical findings and decide if 

the potential risk of TBI is sufficient to warrant 

CT imaging. History and physical exam, while 

crucial, are non-specific. Validated tools to help 

the physician assess population-based risk are 

imperative to the appropriate management of 

minor head injury. The physician should then 

incorporate the pros and cons of radiation vs. the 

risk of a significant TBI in a discussion with the 

parents regarding the decision to image [13] 

the number of children presenting TBIs to 

emergency departments, it is more critical than 

ever that clinicians assess children appropriately 

to decide if head CT is required and to prevent 

excessive and dangerous exposure to radiation. 

Fortunately, the Pediatric Emergency Care 

Applied Research Network (PECARN) Criteria 

for CT Brain has developed a well-validated set 

of clinical criteria to help in this decision 

making process. Past attempts to incorporate 

these standards in a regional emergency 

department resulted in lower head CT scan 
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levels in children with head injuries, suggesting 

that this is an ideal opportunity for more quality 

improvement programs as in Figure (2) 

Pediatric Emergency Care Applied Research 

Network (PECARN) Criteria for CT Brain:-  

Project: Reduction of head CT scan levels in 

children with headache [16]. 

Setting: Department of Emergency services. 

Resource for diagnosis: PECARN rule for 

diagnosis of clinically significant TBIs. 

Outcome Measure: Pediatric head CTs rate in 

TBI-presenting babies as in Table (4) Predictors 

Variables and Outcome Measures for Pediatric 

Trauma.

 
 

Figure2. Pediatric Emergency Care Applied Research Network (PECARN) Criteria for CT Brain 
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Table4. Predictor Variables and Outcome Measures for Pediatric Trauma 
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In the secondary survey, entailing a detailed 

physical examination and history is performed. 

 Evidence of trauma is determined by 

palpating bony prominences and the 

maxillae and by inspecting the nose and 

ears for drainage of cerebrospinal fluid 

(CSF). 

 The existence of dehydration is determined 

by inspecting the mucosae for evidence of 

decreased tearing or moisture or sunken 

eyes. 

 The eyes should be inspected for pupillary 

size and extra ocular movements. A 

funduscopic examination should be 

performed if possible to assess for central 

nervous system (CNS) or toxic 

involvement. 

 The oral cavity should be inspected for 

odor or discoloration that may imply a 

toxicologic basis for the condition. 

In infants younger than a year of age, the 

anterior fontanel should be assessed for bulging 

(intracranial hypertension, bleeding) or 

depression (dehydration). 

Head trauma is a major cause of child morbidity 

and mortality. More than 750,000 children and 

teenagers with head injuries present at U.S. EDs 

annually, double that of a decade earlier. The 

largest prevalence is in the age group of 0-- to 4 

years [17]. 

Annual rates of United States childhood sports-

related concussion vary from 1.1 million to 1.9 

million. While most of the concussions are not 

seen in clinical facilities, an estimated 378,000 

cases were considered outpatient visits, 150,000 

were referred to the ED, and 5,000 were 

admitted to hospitals in the United States alone 

annually. Historically, concussion, minor injury 

to the head and mild traumatic brain injury have 

different definitions in medical literature [15]. 

As in table (2) Pediatric Glasgow Coma (GCS) 

score of 14 or 15 is usually specified for minor 

head injury at the time of presentation to the 

ED. A consensus definition of concussion was 

developed at a major conference of concussion 

specialists held in Berlin in 2016: traumatic 

brain injury caused by biomechanical forces. 

Concussion may be caused by a direct impact 

with an impulsive force delivered to the head, 

face, back, or elsewhere on the body. Usually, it 

results in the sudden onset of short-lived 

neurological function dysfunction, which 

recovers spontaneously. However, in some 

cases, signs and symptoms evolve over a 

number of minutes to hours [12]. 

Table2. Pediatric Glasgow Coma Scale 

 

3.2.2. Disposition 

The disposition of a child with minor head 

trauma depends on several factors: age of the 

patient, access to care, and the parents' comfort 

level. The options include: admission, 

observation, and discharge home with 

comprehensive parental instructions [11]. 
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3.2.3. ED Observation 

Patients with a very low suspicion for 

intracranial injury may be observed for a short 

period of time after the injury. If the child has 

clinically improved (more alert, oriented, 

headache resolution, tolerating oral intake), then 

observation may be continued at home. In 

general, for low-risk, asymptomatic patients, a 

period of caregiver and ED observation of four 

to six hours post injury is reasonable and 

supported in consensus guidelines [12]. 

3.2.4.  Admission 

If a patient has ongoing symptoms during the 

course of the ED stay, he or she should be 

imaged. While there may be times when a CT is 

not performed initially because of parental 

preference, if the child does not look well, or 

has high-risk features that the physician is 

concerned about, then it is reasonable to 

recommend imaging [13]. 

There will be a certain percentage of patients 

with negative CT scans who continue to be 

symptomatic. They may become irritable, have 

pain control issues, or continued vomiting. For 

these patients, it is reasonable to observe them 

in the hospital to ensure that their symptoms 

improve. If they do not improve, additional care 

and work-up may be warranted. Parents should 

be informed that the likelihood of a delayed 

intracranial bleed is exceedingly low, especially 

with a negative CT scan. Children with 

suspicion for non-accidental trauma also warrant 

admission for observation and involvement of 

social services. Furthermore, inpatient 

observation is also acceptable if parents and 

caregivers of the child seem unreliable or unable 

to return to the ED or follow-up [14]. 

Isolated linear and non-depressed skull fractures 

do not necessitate a neurosurgical consult. These 

children are at low risk of clinical deterioration 

and may be considered for discharge. If an 

intracranial injury is diagnosed, neurosurgical 

consultation should be obtained. Though the 

vast majority of traumatic brain injuries are non-

surgical, the neurosurgeon is ultimately 

responsible for intervening should that patient 

deteriorate and require operative repair. 

Children with depressed skull fractures or 

intracranial injury by CT are usually admitted. 

Whether the child is admitted to the intensive 

care unit or regular inpatient bed depends on the 

patient's clinical status, the severity of injuries, 

and neurosurgeon preference [14]. 

The period of time for inpatient observation 

after head injury has not been established. The 

AAP practice guidelines recommend at least 24 

hours of observation as this is the timeframe in 

which the majority of complications will present 

themselves [15].
 

3.2.5. Discharge 

If a child has had a negative head CT and is 

well-appearing, the likelihood of a significant 

brain injury and delayed sequelae is extremely 

low. Physicians can inform parents that the 

incidence of delayed bleeding is close to 

zero. These children are safe to discharge home. 

However, even if a child has undergone a CT 

scan, parental observation of the child and 

return precautions for concerning signs of 

intracranial injury (altered mental status, severe 

headache, dizziness, lethargy, and persistent 

vomiting) must be given. Parents should be 

instructed to follow up with their primary 

physicians in 24 hours [16]. 

If a child has not undergone a diagnostic CT 

scan and is at low risk of serious intracranial 

pathology, he or she also may be discharged for 

continued observation at home. For most mild 

head injuries, the practice of waking the child is 

not necessary. If a well-appearing child initially 

presented with persistent symptoms or a more 

severe mechanism of injury, then caregivers can 

be instructed to wake the child every four hours 

of sleep for the next 24 hours. Close follow-up 

should be arranged within 24 hours. A thorough 

discussion with parents should detail strict 

return precautions as outlined above and 

instructions for when to return to the emergency 

department for evaluation [17]. 

4. CONCLUSION 

 TBI is composed of a wide range of clinical 

presentations so there is a difficult for patients 

and genior physician’s assessment so table (1) 

clarify Checklist for Skill Approach of Pediatric 

Trauma and also Figure (1) Guidelines checklist 

for Pediatric Trauma.  

These injuries pose a significant challenge for 

the primary care physician as in the case of mild 

to extreme TBIs, the prognosis ranges from 

excellent, with complete recovery in a few days 

to a few weeks with mTBI to devastating, with 

serious morbidity and mortality. 

A comprehensive approach to the child 

experiencing a TBI will also help with proper 

clinical management. Guidelines exist for the 

management of adult head injury (National 



Teaching Review Approach for Pediatric Trauma 

 

ARC Journal of Surgery                             Page | 21 

Institute for Health and Care Excellence’s Head 

Injury: Assessment and Early Management 

These guidelines have been found to be highly 

reliable and easily adaptable to multiple 

environments, including low- and middle-

income countries. Now, the CDC has released 

guidelines for diagnosing and treating mTBI in 

infants. 

The implementation and acceptance of these 

recommendations will help to overcome much 

of the guesswork that many primary care 

professionals continue to do when treating 

children who have suffered any type of head 

trauma.

Table1. Checklist for Assessment Skill Approach of Pediatric Trauma  
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Figure1. Guidelines checklist for Pediatric Trauma 
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