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Why Do We care?
 Most common sports related injury in adolescents
 Males: Football, Rugby, ice hockey and lacrosse
 Females: soccer and basketball.
 Females have a higher rate of concussions

 Result in 144,000 ER visits per year

 3.8 million recreation and sports related concussions occur annually in the
U.S.

Consequences of Concussion
 Consequences of concussions worse when:
 not recognized
 sustained multiple concussion over the course of an athletic career

 Concussion associated with poor school performance.
 Symptoms can lasts for 1-2 months
 High activity after concussion associated with poorer neurocognitive
performance
 Problems with verbal and visual memory

 Slow visual motor speed
 Slow reaction time

Long Term Consequences of Concussion
 Concussions in children have been linked with ADHD1
 Mild TBI linked with long term changes with learning disabilities, cognitive
function, and sleep2
 Second impact syndrome:
 massive swelling of the brain in athletes who sustain a second head injury prior to full
recovery from a concussion.

 Chronic traumatic encephalopathy (CTE): In patients with multiple
concussions.
 Permanent charges in mood, behavior, cognition, somatic symptoms,
 linked with dementia, multiple sclerosis and Parkinsonian symptoms.
1 Adeyemo et al in 2014
2 Pieper et al study

Current Issues With Concussion:
Underreporting
 Many young athletes, especially adolescents, do not report symptoms as they
fear activity restrictions.
 60 percent of concussions events were not disclosed to an adult1
 56 percent never saw a qualified health professional1

 There is no requirement to report concussion during non-athletic
competition/practice
 Physical education classes, recess or play grounds

 Data are significantly lacking about concussions in grade school and middle
school athletes.
 estimate is 841 per 100,000
1 Halstead, ME; Walter, KD; American Academy of Pediatrics, Council on Sports Medicine and Fitness. Sport-Related Concussion in
Children and Adolescents. Pediatrics. 2010;126(3):597-615.

Not All Concussions Are Sports Related!
 Sports related concussion make up only 50% of concussions
 Frequently seen in motor vehicle collisions and other recreational
activities
 bicycle riding, skate-boarding, ice skating, or skiing

 In elementary school children, commonly occurs on

playgrounds, recess, afterschool activities

Current Issues with Concussion:
Lack of Knowledge
 Lack of knowledge of symptoms of concussions
 Children can continue to play after concussions
 Non-compliance with treatment
 Lack of follow up with Physician to decide when it is safe to return to game
play

Video on Pediatric Concussion

https://www.youtube.com/watch?v=DJ2LmEYB_JQ

Definition
 Concussion is a form of mild traumatic brain injury
 Caused by a direct blow to the head, face, neck, or to elsewhere on the
body with an ‘impulsive’ force transmitted to the head.
 Loss of consciousness occur in only 10% of concussion

 Criteria for concussion/mild TBI
 GCS of 14 or 15 at the initial examination
 No abnormal or focal findings on neurologic exam

 No physical evidence of skull fracture

Causes of Concussion
 A rapid rotational acceleration of the brain
 shear strain from injury of the underlying neuron
 From acceleration, deceleration, shearing, and rotation of brain

 no abnormality is seen on standard structural neuroimaging studies.

Symptoms of Concussion
 rapid onset, short-lived impairment of neurological function
 symptoms and signs may evolve over minutes up to 72 hours
 Symptoms by categories:

List of Common Symptoms

Initial Assessment for Concussion
1) Evaluating mechanism of injury
2) Obtain medical history
3) Evaluating clinical signs and symptoms
 In a quiet environment fee of distractions.
 Systematic and comprehensive
 typically requires between 8 to 20 minutes

Questions to Ask
 Ask about the students actions immediately following the episode:
 Confused or disorientated?
 Movements unsteady or uncoordinated?
 Appear dazed?
 Speech slow or incoherent?
 Difficulty following directions or completing assignments?

 Were they holding their head, or complaining of anything?
 Vomiting?

 Knowledge of any recent concussion in last several months
 presence of unresolved symptoms increases susceptibility for worse injuries and complications

 Asking about comorbidities (specifically bleeding disorders)

Physical Assessment
 1) Observation
 Look closely for signs of disequilibrium and lack of coordination.
 Concerning: inattentiveness, confusion, atypical emotionality, or problems following instructions
or focusing on a task.

 2) Memory and attentiveness
 Look for deficits in recall and concentration are common with a concussion.
 Simple orientation questions (eg, person, place, time) alone have not been shown to be as helpful.

 3) Physical Exam
 Looking for signs of scalp trauma, abnormal eye movement.
 Balance

Red Flags
 When to Call 911 or have seen in ED
 Worsening headaches
 Seizures

 Neck pain
 Looks very drowsy, can’t be awakened
 Can’t recognize people or places
 Weakness or numbess in arms or legs
 Repeated vomiting
 Increasing confusion
 Slurred speech

 Increasing irritability
 Loss of Consciousness.

Assessment Tools
 Acute Concussion Evaluation [ACE]
 Sideline Concussion Assessment Tool 3 (SCAT3) symptom checklist
questionnaire
 Also with Child SCAT3
 Concussion Assessment & Response: Sport Version (CARE) ‒
 smart-phone application that helps health care professionals
evaluate a potential concussion in a systematic fashion.
 Standardized Assessment of Concussion (SAC)
 Earliest and best studied tools for acute evaluation of concussion.

Treatment of Children with Concussion:
Remove from Play
 Removed from all further competition/play that day.
 If a concussion is diagnosed, the athlete should not return to play until a full recovery is
evident.

 Need further evaluation by a licensed physician

 Remove from PE classes, sports practice, running, exercising, heavy lifting
 Avoid any recreational activities that may result in a second head injury
 cycling, skateboarding, bicycle, scooters, ice skating, or climbing

California Concussion Law
Education Code Section 49475
“An athlete who is suspected of sustaining a concussion or head injury
in an athletic activity shall be immediately removed from activity for
the remainder of the day, and shall not be permitted to return to the
activity until he or she is evaluated by a licensed health care provider,
trained in the management of concussion, acting with the scope of his
or her practice. The athlete shall not be permitted to return to activity
until he or she receives written clearance to return to the activity from
that licensed health care provider. “

Treatment of Children with Concussion:
Physical Rest
 Plenty of rest and sleep

 As symptoms decrease, may gradually return to daily activities
 NSAID okay to use in the beginning, but not to mask symptoms of concussion to
return to play

 Full physical rest until the following criteria are fulfilled:
 No symptoms of concussion or return to baseline on standardized assessment tools
 Normal balance or return to baseline on standardized assessment

Treatment of Children with Concussion:
Cognitive Rest
 Avoid all mental activity that makes them involves concentration or
memory
 absence from school
 Avoid reading, video games, or screen time
 Limiting Social visits

 Lighter school activity

 Depending on symptoms, may engage in light mental activities
 limited amounts of television and family interaction

 Close follow-up with a pediatrician, PCP, or sports medicine specialist
 guide the liberalization of mental activity.

Return to Learn
 Return to school:
 If can tolerate 30 to 45 minutes of
concentration.
 Typically require 1-2 days

 May return to school with mild
symptoms, but with restrictions or
extra help.
 School nurse/Teachers to monitor
for:
 Problems with concentration or
paying attention

 Problem memorizing
 Longer time needed to complete
assignment.

Treatment of Children with Concussion:
Return to Play
 Complete cognitive and physical rest before clearance
 UptoDate requirements for children and adolescents to begin the RTP protocol:
 Successful return to school
 Symptom-free and off any medications prescribed to treat the concussion
 Normal neurologic examination
 Back at baseline balance and cognitive performance measures.

Return to Sports
 Requires written physician
clearance for return to sports and
play activity!
 Minimum of 6 days of gradual
return to play before can return to
competitive sports.

 Educate on dangers of second
concussion before full recovery

What We Can do About Concussions
 Have index of suspicion when children presents with symptoms
 Referral to physician for appropriate follow up
Appropriate education for the student athlete and parents.

 Following up with students regarding appropriate rest
Removal from physical activity, cognitive rest, return to learn/play

Advocating
 Educating on the importance of reporting head injuries of any type.
 Factors associated with an increased likelihood of reporting a concussion:
 approval of such reporting by peers, coaches, and parents
 a positive view of reporting by the individual
 ease of reporting

 Head’s Up program
 Online resource developed by experts and the CDC to provide educator

 Adherence to the rules and encouragement of fair
 Concussions tend to occur during illegal play or when athletes use improper technique

Goals
For Schools
 Establish standardized way to assess concussion not only in athletic sports
but also in Physical Education class, Club sports, and recess.

 Find ways to promote students to report symptoms of concussion
For the Community
 Education program to teach students, parents, coaches, and teaches about
the importance of full cognitive rest and recovery prior to return to play and
return to learn
 Educate more about signs and symptoms of concussion
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