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P ediatric concussions—those occurring in children younger 
than 18—account for almost half a million emergency de-
partment visits each year.1 Of these, more than 25% occur 
during sports-related activities.2 Yet it is believed that pe-

diatric concussive injuries are significantly underreported because 
parents do not always seek medical attention for their concussed 
children and because little has been published on the management 
of sports-related concussions in pre–high-school-age athletes.2 

The 4th International Consensus Conference on Concussion 
in Sport, the American Academy of Neurology, and the American 
Medical Society for Sports Medicine all recently updated their 
guidelines for concussion evaluation and management.3-5 However, 
the lack of data on concussions in younger pediatric athletes pres-
ents challenges for the optimal management of these patients.6 In 
fact, in a February 2014 report, the Institute of Medicine said that 
more research is needed to develop evidence-based sports-related 
concussion management guidelines for children and adolescents.7

In this article, the factors that distinguish concussions in chil-
dren from those in adults will be described, as will the management 
techniques that primary care clinicians can use to effectively ad-
dress them.

WHAT IS A CONCUSSION?
Although the term concussion has been used interchangeably with 
head trauma and brain injury, concussion is most often described 
as mild traumatic brain injury (mTBI). Variations in terminology 
reflect both the lack of agreement on a standard definition for con-
cussion, especially as it applies to the pediatric population, and the 
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•  Define the term concussion. 
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a pediatric patient with a suspected 
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recommendations for return to 
play after a pediatric concussion.
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clinicians face in the management 
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complexities of concussion diagnosis and manage-
ment.8 This inherent ambiguity can lead to subopti-
mal recognition and awareness of concussion among 
clinicians, patients, families, school personnel, and 
sports staff, especially of its serious aftereffects in the 
pediatric patient. 

While a concussion is a direct injury to the brain, 
it is also an evolving process comprised of several 
pathophysiologic components that are a conse-
quence of biomechanical forces. The brain does not 
directly contact the skull but is surrounded by cere-
brospinal fluid and fluid-filled vessels with a greater 
density than the brain itself. This intracranial space 
provides room for the brain to move upon impact by 
shifting and compressing from one side of the skull 
to the other.9 The concussive injury occurs as a result 
of either a direct strike to the head or from an indi-
rect force traumatic enough to be transmitted to the 
brain. The strike or force produces a complex distur-
bance to the brain that, in most cases, does not result 
in loss of consciousness.3

THE GREATER VULNERABILITY  
OF THE PEDIATRIC BRAIN
Pathophysiology
For a concussion to occur, the biomechanical thresh-
old at which nerve cells' adaptability is impeded 
must be crossed.10 This sets in motion a cascade of 
events, developing over minutes, hours, and even 
days, in which homeostasis is disrupted due to an 

imbalance of ionic, 
neuronal, metabolic, 
and pathophysiologic 
processes.5 

While many studies have sought to explain the 
pathophysiology of pediatric sports-related concus-
sions, much is still unknown. One hypothesis suggests 
that, after the injury, neuronal depolarization occurs, 
releasing excitatory neurotransmitters and altering 
metabolism by the immediate release of potassium. 
Restoration of homeostasis demands response by 
the sodium-potassium pump, requiring energy in the 
form of glucose. Coupled with axonal injury and alter-
ations in cerebral blood flow, an imbalance between 
energy supply and demand occurs.5 

Maugans et al found that a single pediatric con-
cussion does not cause a structural or metabolic 
injury but instead a physiologic interruption—dif-
ferent from what occurs in adult concussions.10 They 
observed a statistically significant reduction in cere-
bral blood flow of more than 10% in a small group 
of postconcussion children, ages 11 to 15, compared 
with a control group. This alteration persisted for two 
weeks in two-thirds of the children and for up to a 
month in the remaining third.10 The delayed return of 
normal cerebral blood flow is believed to be a major 
contributing factor to pediatric concussion-related 
symptoms. However, little is known about the long-
term effects of concussion on the developing brain.9

Crucial developmental years
Because the pediatric brain is still developing, chil-
dren between the ages of 5 and 12 are at greater risk 
for sustaining a disruption in brain function from a 

A blow to the head 
can propel the brain to 
strike one side of the 
skull and then bounce 
off the opposite side. 
This can damage or tear 
the axons—the signal 
transmitters of the 
neurons—from their cell 
bodies, disrupting brain 
cell communications and 
causing neurocognitive 
deficits.

Axon shear
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concussion. In addition, this group is more suscep-
tible in general to sports injuries compared to adults, 
because of their stage of growth and development.11 

With a pediatric concussion, the individual child’s 
stage of brain development and the possible effects 
on his or her evolving neurocognitive functioning 
must be taken into account. Critical skills, such as 
language, emotion, memory, problem solving, and 
motor dexterity, emerge during childhood, and a 
disturbance during this time could have substantial 
consequences.12 Motor skills and primary senses 
usually mature by age 5, with language maturity oc-
curring by age 10.9 However, many other vital skills 
and processes, such as emotion, judgment, and ab-
stract reasoning, are not fully developed until adult-
hood. As a result, damage to cortical areas of the 
brain, such as the parietal lobe and frontal areas—
involved in fine motor skills and complex thinking—
can hinder or delay the development of these neces-
sary processes.9   

Many researchers suggest that, while a concus-
sion to the developing brain may not significantly 
affect previously learned functions, it may notably 
delay development of new cognitive functions. As 
a result, recovery from a concussion during these 
years may be poorer.2,9,12

CLINICAL PRESENTATION
Initial assessment of pediatric athletes with suspect-
ed concussive injuries can be particularly challeng-

ing because of the variability and evolving nature 
of associated signs and symptoms, resulting in a 
wide range of clinical presentations.3 These present-
ing signs and symptoms can, however, provide vital 
clues to the location of the injury within the brain 
because the consequences of concussion arise from 
injury to the brain’s cortical and subcortical systems 
(see Table 1).9 

The cortical systems are located within the frontal, 
temporal, parietal, and occipital lobes, each of which 
houses control centers for specific learned skills and 
functions. The subcortical systems include the hypo-
thalamus, trigeminal system, basal ganglia, and cer-
ebellum. While a concussion most often causes dif-
fuse harm rather than localized trauma, familiarity 
with the functions associated with specific brain lo-
cations aids in initial identification of the injury and 
allows for individualized concussion management.13 

After a concussion occurs, it is essential to evalu-
ate all domains of the child’s functioning through a 
comprehensive physical assessment, including a 
detailed concussion history and review of preinjury 
risk factors.3 In addition, there may be unobservable 
symptoms about which a child is unable to commu-
nicate due to his or her stage of emotional and cogni-
tive development and restricted capacity to serve as 
a primary reporter.14  

Signs and symptoms
The four categories of concussion signs and symp-
toms include physical, cognitive, emotional, and 
sleep (see Table 2).15 A concussed patient may experi-
ence any variation or combination of these signs and 
symptoms. 

It is important to recognize that, although loss of 
consciousness is a serious sign of a concussion, it 
occurs in only about 10% of concussive injuries.5,15 

In fact, current concussion guidelines no longer 
advocate the use of grading scales, which assessed 
the severity of a concussion based primarily on the 
presence or absence of a brief loss of consciousness. 
Evidence now shows that loss of consciousness does 
not predict clinical course or cognitive long-term 
impairment after a concussion.16 

Duration of symptoms
The duration of concussion symptoms can vary, but 
in most cases symptoms last seven to 10 days, with 
10% to 15% of patients reporting symptoms for more 
than 10 days.3,5 While recovery duration has not been 
studied sufficiently in children younger than 15, 
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TABLE 1   
Brain Areas That May Be Affected 
by Concussion

Cortical systems Subcortical systems

Frontal lobe
Cognition
Motor control
Temporal lobe
Memory
Hearing
Parietal lobe
Complex functions
Sensation
Occipital lobe
Vision

Hypothalamus
Thermoregulation
Blood pressure control
Sleep disturbances
Trigeminal system
Headaches
Facial pain
Basal ganglia
Sensory motor control
Cerebellum
Balance

Sources: Toledo et al. Neurosci Biobehav Rev. 20129; Gioia and 
Collins. 2006.28
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younger children require longer recovery  periods. 
The resolution of symptoms, however, does not nec-
essarily correlate with absolute cognitive recovery.5,17 

Modifying and complicating factors
In addition to the patient’s presenting signs and 
symptoms, factors that may modify or complicate re-
covery from a concussion should be identified (see 
Table 3).3 These factors include preexisting condi-
tions or disorders and the use of certain prescription 
drugs. Each factor should be assessed individually, 
taking into account the patient’s age.2 

Some presenting symptoms may overlap with 
symptoms of common disorders in this group. It is 
important to note if symptoms of such conditions 
as attention-deficit/hyperactivity disorder (ADHD), 
sleep disorders, learning disabilities, and mood dis-
orders were present prior to the concussion.5 

Modifying factors provide essential information 
that can help predict the individual patient’s anti-
cipated recovery process and must be taken into 
 account throughout the process. They are particu-
larly important when assessing the differences be-
tween a child’s preconcussion and postconcussion 
functioning.3,4 

POSTINJURY EVALUATION  
OF COGNITIVE FUNCTIONING
Concussion is diagnosed clinically, based on the 
mechanism of the sustained injury, and is supported 
primarily by reported and observed signs and symp-
toms. The ability to systematically evaluate the pa-
tient for manifestations of concussion is essential to 
pediatric concussion management.3,18 

To aid in appropriately evaluating symptoms and 

assessing functional damage, many standardized as-
sessment tools and neuropsychological tests have 
been developed. These tools have been modified 
for younger athletes due to differences in children’s 
neurocognitive development and in their ability to 
be symptom self-reporters.

Concussion assessment tools
The tools most commonly used to assess the effects 
of concussion in younger athletes are listed in Table 

TABLE 2   
Concussion Signs and Symptoms

Physical Cognitive Emotional Sleep

Headache
Nausea
Vomiting
Imbalance or dizziness
Visual problems
Numbness/tingling
Fatigue
Noise and/or light sensitivity

Not “feeling right”
D ifficulty concentrating/

remembering
Confused
F eeling slowed down or 
sluggish

F orgetful of recent 
information

L oss of consciousness 
(even momentarily)

Irritable
Sadness/depression
Nervousness
More emotional
P ersonality 
changes

Drowsy
S leep duration
More than usual 
Less than usual

Trouble with falling asleep

Sources: Harmon et al. Br J Sports Med. 20135; Halstead and Walter. Pediatrics. 2010.15

TABLE 3   
Common Concussion Modifying 
Factors in Children < 12 y

Modifiers

Signs L oss of consciousness 
> 1 min

Symptoms Number 
Duration > 10 d
Severity

Associated Conditions ADHD
Learning disabilities
Sleep disorders
D epression/mental 

health problems
Coagulation disorders

Medication Psychoactive drugs
Anticoagulants
Sedative drugs

Abbreviation: ADHD, attention deficit/hyperactivity disorder. 
Sources: McCrory et al. Br J Sports Med. 20133; Gioia GA et al. J Head 
Trauma Rehabil. 2008.13
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4. It was not until 2012, with the release of the Child 
Sport Concussion Assessment Tool Version 3 (Child-
SCAT3), that an appropriately adapted and valid 
concussion assessment tool became available for 
children younger than 10.3 

Assessment tools are useful but are not diagnos-
tic. They do not take the place of a clinician’s thor-
ough neurocognitive evaluation of a potentially con-
cussed child.

Neuropsychologic testing
In order to properly manage pediatric concussions, 
postconcussion status must be assessed relative to 
preconcussion status in order to ensure optimal res-
olution of symptoms and cognitive recovery.19 

The American Medical Society for Sports Medi-
cine supports baseline testing for high-risk athletes, 
defined as those with a prior history of concussions 
or “confounding” conditions (learning disabil-
ity, mood and attention disorders, migraine head-
aches).5 The International Consensus Statement on 
Concussion in Sport states that there is insufficient 
evidence to recommend routine baseline testing, 
but its early use after pediatric concussion may pro-
vide helpful information for determining when the 
child may return to school. The American Academy 
of Neurology suggests that clinicians “… might utilize 
baseline scores on concussion assessment tools, es-
pecially in younger athletes, those with prior concus-

sions, or those with preexisting learning disabilities/
ADHD, as doing so fosters better interpretation of 
postinjury scores.”4 

Assessment tools can provide essential insight 
into the cognitive functional state of a concussed 
child athlete, even after symptom resolution.3,5,20 
They are not stand-alone measures of recovery but 
can be useful components of the pediatric concus-
sion evaluation and management process and an aid 
to clinical decision making.3,13    

Paper-and-pencil or computerized neuropsy-
chologic tests provide objective measures of brain-
behavior relationships and are more sensitive in de-
tecting subtle cognitive impairments than a clinical 
examination.5 Although neuropsychologic testing 
has not been validated as a diagnostic tool, it may 
be useful for both baseline (preinjury) testing of ath-
letes and for monitoring recovery from a concussive 
event.5,20 (For more information on motor control 
assessment, see Dirks RP, McLeod TCV. Sport-relat-
ed mild traumatic brain injury. Clinician Reviews. 
2008;18[9]:22. http://bit.ly/1mjizIa.)

POSTCONCUSSION MANAGEMENT
All concussion management guidelines concur that 
immediate removal from play of a pediatric athlete 
with a suspected concussion is the most important 
initial action. Regardless of how short the duration 
or mild the symptoms may be, same-day return to 
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TABLE 4   
Concussion Assessment Tools for Pediatric Patients

Name Type of assessment For ages

SCAT3 (Sport Concussion 
Assessment Tool Version 3)

Standardized concussion assessment tool; 9 graded test domains 
http://bjsm.bmj.com/content/47/5/259.full.pdf

> 12 y

Child-SCAT3 Standardized concussion assessment tool; 9 graded test domains 
http://bjsm.bmj.com/content/47/5/263.full.pdf

5-12 y

ACE (Acute Concussion 
Evaluation)

Evidence-based clinical tool for initial evaluation and diagnosis of 
concussion; 6 test domains 
www.cdc.gov/concussion/headsup/pdf/ace-a.pdf

> 10 y

SAC-C (Standardized 
Assessment of Concussion 
Child Version)

Standardized sideline mental and cognitive assessment tool; 4 test 
domains. Note: SAC-C is found within the Child-SCAT3 document. 
http://bjsm.bmj.com/content/47/5/263.full.pdf

5-12 y

ImPACT (Immediate 
Postconcussion Assessment 
and Cognitive Testing)

Standardized computerized concussion assessment tool;  7 test 
domains
www.impacttest.com/about/ (for information)

> 10 y

Sources: McCrory et al. Br J Sports Med. 20123; Gioia and Collins. 200628; ImPACT Applications Inc. 2013.29 
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play should never occur.3-5 This is particularly true 
because acute concussion is an evolving injury and 
manifestation of symptoms, including cognitive def-
icits, is often delayed.3

The foundation of postconcussion recovery is rest, 
both physical and cognitive. Acute symptoms must 
diminish before a gradual resumption of activities.3,5

Cognitive rest
Cognitive rest is the cornerstone of concussion 
management.5 The latest guidelines stress the im-
portance, particularly in the pediatric age-group, 
of decreasing any activities of daily living that may 
aggravate symptoms.3 This includes such common 
childhood pastimes as playing video games, watch-
ing television, and using a computer.15 More impor-
tant, cognitive rest means academic rest, which is es-
sential to postconcussion recovery and preparing the 
child for a “return to school” or “return to learn.”21, 22

Return to play 
In pediatric concussion management, a conservative 
approach to the determination of when a concussed 
child may return to play (RTP) is key. RTP decisions 
are guided by the resolution of the child’s symptoms 
and are based on clinical judgment.3-5 

Current guidelines outline a gradual, stepwise 
approach to RTP after full recovery, which must be 
individualized and age-appropriate.3,5 These include

•  Light aerobic exercise: Increase heart rate to 70% 
maximum predicted by walking, swimming, or 
using stationary bike. No resistance training.

•  Sport-specific exercise: Add movement with skat-
ing or running drills. No head impact activities. 

•  Noncontact training drills: Add exercise, coor-
dination, and cognitive load with progression to 
more complex training drills (eg, passing drills 
in football and ice hockey). May introduce pro-
gressive resistance training. 

•  Full contact practice: To restore confidence and 
allow coaching staff to assess functional skills, 
permit participation in normal training activities 
after obtaining medical clearance.

At any step, if symptoms develop with activity, the 
process is stopped and, after a 24-hour period of rest, 
is restarted at the previous symptom-free step.3,5 

The goal of this approach is to ensure that the pe-
diatric brain recovers fully and can resume normal 
developmental acquisition of cognitive skills and 
functions. Further, as previously noted, children 
and adolescents require more time to recover from 

the effects of a concussion than adults do.2,3 If a child 
returns too quickly to activity postconcussion, clini-
cal evidence suggests that worsening of cognitive 
deficits is likely.9 Therefore, cautious postconcussion 
management that allows sufficient recovery time be-
fore clearance is given for a return to sports partici-
pation is highly recommended.2,4,5 No child should 
RTP unless cleared by a health care provider trained 
in the evaluation and management of pediatric con-
cussive injuries.4,5,15 

Return to school
Inadequate knowledge of concussion on the part 
of parents, teachers, and school officials can be a 
barrier to appropriate return-to-school decisions 
after pediatric concussive injuries.22 Since pre–high-
school-age children spend the majority of their time 
in school, it is essential that a child’s school atten-
dance and workload demands be decreased during 
recovery from a concussion.

  Evidence indicates that an increase in cognitive 
or physical activity before complete recovery—ie, 
before normal brain cellular function is restored—
may prolong cognitive dysfunction.5 Arbogast et al 
found that, in many pediatric concussion patients, 
unresolved symptoms impeded learning and school-
based functioning: 10% to 18% of the children stud-
ied experienced fatigue, difficulty concentrating, 
feeling foggy, and/or vision problems.21 Within the 
first two weeks postinjury, 80% reported an increase 
in symptom severity while at school. 

  Academic demands should be increased gradu-
ally, with adjustments made for the individual stu-
dent as needed, in order to avoid the exacerbation 
of such school-setting symptoms as headache, diz-
ziness, light and/or noise sensitivity, and difficulty 
concentrating or remembering.22

  While RTP guidelines are widely understood and 
implemented by clinicians, one survey found that 
return-to-school guidance is provided less often.21 

Clinicians should be mindful of the importance of 
both physical rest and cognitive rest during recovery 
from pediatric concussion and should provide par-
ents with clear guidance for both.21 

THE ROLE OF THE PRIMARY CARE CLINICIAN
Primary care clinicians are central to pediatric con-
cussion management because they facilitate and 
oversee a child’s recovery. They may administer neu-
ropsychologic testing, monitor symptom resolution, 
and supervise the concussed child’s gradual return 
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to physical and academic activities through the in-
dividualized phases of RTP and return-to-school 
 protocols.4,20,23 

The NP or PA functions as the main point of con-
tact within the heath care team, organizing the plan 
of care and coordinating with parents, teachers, and 
coaches throughout the recovery process. Close 
follow-up care, including detailed documentation, 
should take place at well-child examinations to help 
ensure that the child’s development continues to 
progress as expected. 

Referrals
Although referrals to a specialist are not typi-
cally necessary, persistent symptoms—those last-
ing longer than 10 days and not usually specific to 
concussion—warrant immediate and appropriate 
referral.3,22 Approximately 30% of mTBI patients ex-
perience long-term, often significant aftereffects, un-
derscoring that mTBI is not a single entity and that 
each patient is unique.24

Risk factors for protracted symptoms 
Factors that may be associated with prolonged or 
persistent duration of symptoms include early post-
traumatic headache, previous concussion, early 
amnesia, alteration in mental status, disorienta-
tion, fatigue/fogginess, developmental disorders 
(eg, learning disabilities, ADHD), and psychiatric 
disorders (eg, anxiety, depression).4,13 Studies have 
examined this association, and there is conflicting 
evidence as to whether prolonged symptoms are at-
tributed to, or are a combination of, preconcussion 

modifying factors, concussive episode severity, and/
or coexistent pathologies.3,4 

Concussion complications
Postconcussion syndrome can occur in pediatric ath-
letes after a single concussion.3,23 The syndrome is 
not clearly understood but is characterized by the 
persistence of multiple cognitive, physical, and/or 
emotional symptoms of a concussion for weeks or 
even months, making it difficult to both diagnose 
and manage.5,15 

Second impact syndrome, only documented in 
pediatric athletes, occurs when a child sustains a 
concussion before fully recovering from a prior con-
cussion. This can lead to cerebral vascular conges-
tion, cerebral swelling, and in some cases, death.15 
Immediate removal of a concussed child from play 
until completely asymptomatic is obviously essential 
to the prevention of this rare catastrophe. 

Any child with persistent symptoms should be re-
ferred to a multidisciplinary team of providers expe-
rienced in concussion management. This team may 
include, but is not limited to, neurologists, develop-
mental pediatricians, concussion specialists, and 
psychologic, cognitive, and/or physical therapists.3,5 

CONCUSSION EDUCATION
Family
Family-centered education is another essential 
component of pediatric concussion management. 
Parents and guardians are extremely influential and 
important to a child’s overall recovery, especially a 
younger child’s. While older pre–high-school-age 
children are much more capable of self-reporting 
symptoms, the younger child may not yet be de-
velopmentally able to do so, making the parent or 
guardian’s assistance and input essential.14 

Unfortunately, studies have shown that a signifi-
cant number of parents lack a good understanding 
of what constitutes a concussion as well as of the ap-
propriate steps to ensure their child’s safe return to 
sport and school.22,25 Many parents view concussion 
as meaning a less severe head injury than if mild TBI 
or minor TBI is used.26 It is imperative that clinicians 
ensure that parents understand the seriousness of 
their child’s concussive injury and how to judge 
when their child may safely return to school. 

GAAME is an acronym for a simple concussion 
action plan for parents of young sports participants. 
The name is based on the first word of each step in 
the plan: 

Resources

Further information on pediatric concussions 
is available from the CDC.
• Clinicians
www.cdc.gov/concussion/headsup/clinicians.
html 
• Youth coaches, parents, and athletes
www.cdc.gov/concussion/HeadsUp/ 
youth.html 
• School personnel
www.cdc.gov/concussion/HeadsUp/schools.
html 
• Parents
www.headsupparents.org



SEPTEMBER 2014  •  Clinician Reviews 31clinicianreviews.com

Get out, Assess, Ask, Medical attention, and Emer-
gency situation.

The GAAME handout (see "Parent Guide") briefly 
explains the steps to take if a child experiences a blow 
to the head during a sports activity. It can be given to 
parents of all pre–high-schoolers, whether their chil-
dren participate in organized sports or not. 

GAAME utilizes a five-step approach that immedi-
ately pulls the child out of the game and highlights the 
important information a clinician will need when the 
child receives medical attention.3 Parents, guardians, 
and other involved parties serve as a child’s best ad-
vocate by being informed and alert to the early signs 
and symptoms of a concussion and by helping the 
child to identify his or her own symptoms. 

School personnel
Teachers and other school officials must recognize 
both the necessity of cognitive rest during concussion 
recovery and their role in enabling a child’s gradual 
return to the cognitive demands of school. A child 
may require such adjustments as a shorter school day 
or week, a reduced workload, and extra time for tests 
to avoid exacerbation of concussion symptoms.5,22 In 
light of state concussion laws (see below), schools 
commonly ensure that personnel are well-informed 
about concussion and its aftereffects in the classroom.

Sports officials
Heightened awareness of the need for more effec-
tive concussion education and management in youth 
sports has led to enactment of laws on youth sports-
related concussions in all 50 states and the District of 
Columbia.27 Most of these laws include

1.  Inform and educate coaches, athletes, and 
their parents and guardians about concussion 
through training and/or a concussion informa-
tion sheet.

2.  An athlete who is believed to have a concussion 
is to be removed from play right away.

3.  An athlete can only return to play or practice af-
ter at least 24 hours and with permission from a 
health care professional.

Clinicians should also be familiar with the laws in 
their states as they may affect clinical decisions (eg, 
timing of RTP protocol).

CONCLUSION
Optimal management of pediatric concussions is a 
multifaceted challenge that is best addressed by age-
appropriate, individualized patient care. Educational 

Concussion  
Action Plan
An easy-to-use sheet to manage your child's 
concussion and better assist your health care 
provider

Get out
Get your child out of the game

Assess
Assess your child for the following  
   (circle all that apply)

Ask
Ask your child about the following  
   (circle all that apply)

Medical attention
Get medical help NOW if you circled ANY of 
the above. DON'T WAIT!
1. Cause?                                                            
2. Any loss of consciousness?    
    Yes    No    How long?                                
3. Any memory loss?                
    Yes    No     When?                                      

Emergency situation
Remember: It's only a GAAME. There will be 
plenty more, and your child's health and safety 
are more important!

PARENT GUIDE

Vomiting  
Trouble walking        
Double vision       
Confused      

Headache       
Level of alertness     
Dizzy/faint    
Unequal pupils

Vomiting  
Trouble walking        
Double vision       
Confused      

Headache       
Level of alertness     
Dizzy/faint    
Unequal pupils

"
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initiatives based on the latest concussion guidelines 
will increase awareness of appropriate concussion 
management by all involved in overseeing the recov-
ery of the pre-high-school-age child. 

A greater understanding of concussion, coupled 
with management based on current, standardized 
RTP and return-to-school protocols, will enhance co-
ordination among the multidisciplinary team over-
seeing the child’s recovery and facilitate the return to 
full preconcussion functioning. More research about 
the effects of concussion on the developing brain is 
needed in order to create evidence-based guidelines 
specific to this pediatric population.                CR
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   CROSSSECTION
•  Pediatric concussion management must be 

individualized, taking into account a child’s 
symptoms, age, stage of growth and development, 
and modifying factors (eg, learning disabilities, 
mood disorders). 

•  A child’s return to both play and school should be 
gradual, avoiding exacerbation of symptoms. This 
allows the injured brain to recover and return to its 
preconcussion level of cognitive functioning and 
development. 

•  Clinicians can help parents and guardians by 
providing them with practical guidance for 
limitation and then gradual resumption of a 
child’s usual physical and cognitive activities 
postconcussion. 


