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Adolescent Sports Concussion
Tips for Management on the Field and in the Classroom
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Prevalence in sports
Media involvement

Clinically difficult to diagnose
Testing often subjective

Significant short term/long term complications
Physical, emotional, psychological
Second impact syndrome, depression, anxiety, suicide, 

etc…

CONCUSSION
HOT TOPIC



CONCUSSION

WHAT IS IT?



Mild TRAUMATIC brain injury

CONCUSSION
DEFINITION



A complex pathophysiological 
process affecting the brain, 
induced by biomechanical forces: 
Impulsive force transmitted to head
Short-lived impairment of 

neurologic function that resolves 
spontaneously
Neuropathological changes –

functional disturbance, not 
structural problem 

Consensus Statement on Concussion in Sport;
3rd International Conference on Concussion in Sport
McCrory, P, et al. Clin J Sport Med 2009;19:185–200

CONCUSSION
DEFINITION
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Direct impact to head is not required

Kinetic energy leads to acceleration-
deceleration and rotational mechanisms

Mechanical trauma causes neuronal cell 
membrane and axon disruptive 
stretching

Alterations in cerebral blood flow

CONCUSSION
PATHOPHYSIOLOGY

Shrey, DW, et al. Phys Med Rehabil Clin N Am. 2011 Nov; 22(4): 577-602.



1.6 to 3.8 million mild traumatic brain 
injuries/year
21% in high school athletes 
20-45% in motor vehicle accidents
30-38% in falls
10% in occupational accidents 
10% in recreational accidents 

Concussions represent an estimated:
10% of all high school athletic injuries
4-8% of collegiate athletes
7.7% of National Football League (NFL) 

athletes

53% of concussed high school 
athletes go unreported

Halsted, M and  K Walter. Pediatrics, 2010; 126 (3): 597-615
Broglio, SP, et al. Journal of Athletic Training 2009;44(4):342–349.

Frommer, LJ, et al.  JAT 2011; 46 (1): 76-84
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EPIDEMIOLOGY



CDC surveillance data on high 
school athletes suggest highest 
overall rate in football
Followed by girls’ soccer, boys’ 

lacrosse, boys’ ice hockey, boys’ 
wrestling, and girls' lacrosse

Boys' sports have majority of 
concussions

Recent studies suggest girls may 
be at higher risk than boys
Higher rate of concussion in 

gender comparable sports
Girls report higher number and 

severity of symptoms
Pediatrics (2018) 142 (6): e20183074.

CONCUSSION
EPIDEMIOLOGY



CONCUSSION

HOW DO I RECOGNIZE IT?



No definitive test for diagnosing 
concussion

Concussion remains a clinical
diagnosis
Relies on patient reporting
Recognition of certain signs and 

symptoms
Requires a high index of suspicion
Based on mechanism of injury and exam 

Neuroimaging is typically normal and 
therefore not routinely indicated

Kutcher, J.S. and J.T. Eckner. Curr. Sports Med. Rep.,2010; 9(1): 8-15

CONCUSSION
DIAGNOSIS



Diagnosis is challenging because every 
concussion is unique

Symptoms often delayed – evolving 
injury

Numerous symptoms grouped into four 
categories:
Somatic (physical)
Cognitive
Emotional
Sleep

Kutcher, J.S. and J.T. Eckner. Curr. Sports Med. Rep.,2010; 9(1): 8-15
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DIAGNOSIS



Somatic (Physical)
HEADACHE
Nausea/vomiting
Dizziness
Visual Disturbances
Photophobia

CONCUSSION
SYMPTOMS

Phonophobia
Fatigue
Numbness/tingling
Balance/coordination 

problems



Emotional
Irritability
Sadness
Emotional lability
Nervousness

Sleep Disturbances
Drowsiness
Too much/little sleep
Difficulty falling asleep

CONCUSSION
SYMPTOMS

Cognitive
LOC
Vacant stare 
Mental fogginess or 

feeling slow
Disorientation
Difficulty concentrating
Difficulty remembering
Slow or incoherent 

speech
Difficulty finding words



Scorza, KA et al. Am Fam Physician. 2012 Jan 15;85(2):123-132

CONCUSSION
Sideline Evaluation



GCS score< 13 on initial assessment; <15 two-hours 
after injury
Examination findings suspicious for skull fracture
High Impact or high risk mechanism for intracranial 

bleed
Post-traumatic seizure
Acute worsening of symptoms – may suggest ICH
Nausea/vomiting (>1 episode since injury)
Focal neurological deficit
Deteriorating Neurological Status: somnolence, slurred 

speech, difficulty walking, worsening mental status
LOC or amnesia with history of bleeding/clotting 

disorder, dangerous mechanism of injury OR > 30 
minutes of retrograde amnesia of events immediately 
before injury. 

CONCUSSION
WHEN TO SEND ATHLETE TO HOSPITAL

Sharp,DJ and Jenkins, PO. Pract Neurol. 2015 Jun; 15(3): 172–186



Minimize distractions – i.e. evaluate in the 
locker room
Thorough history/physical
History from coaches/trainers if you didn’t 

observe the impact; mechanism of injury is 
important
Cranial Nerve Exam – symptoms worsen if 

cognition stressed
Strength and sensation exam: UE/LE
Vestibular and oculomotor exam

Sideline assessment tool

CONCUSSION
SIDE-LINE EVALUATION



SIDELINE EVALUATION:
SAC – Standardized Assessment of Concussion
BESS – Balance Error Scoring System
SCAT 5 – combines SAC and BESS
endorsed by the Olympic Committee 

King-Devick – eye movement screening test endorsed by Mayo
VOMS – Is a vestibular ocular motor screening test developed by UPMC
It looks at the systems in charge of integrating balance, vision, and movement

OFFICE EVALUATION:
Computerized Neurocognitive Testing (i.e. IMPACT, CogState etc.)
Best if athletes complete the test pre-season
Compared to post injury

CONCUSSION
ASSESSMENT TOOLS











https://www.sportsmedreview.com/wp-content/uploads/2020/03/vestibular-ocular-motor-screening-tool-concussion-1024x576.jpg



https://www.physio-pedia.com/images/3/34/Vestibular_Ocular-
Motor_Screening.JPG



Recheck in 30-60 minutes
REMEMBER: Concussion is a CLINICAL 
diagnosis…“WHEN IN DOUBT, SIT THEM 
OUT”



CONCUSSION

HOW TO TREAT IT?



Cognitive and physical rest remain 
“cornerstone” of concussion management
Limited evidence supporting use of 

medications
Resolution of signs and symptoms occurs in 

<10 days for 80-90% of individuals
Several risk factors for prolonged recovery…

CONCUSSION
MANAGEMENT



Kaufman, MS et al. Phys Med Rehabil Clin N Am. 2014, 25: 707-722.

Risk Factors for Prolonged Recovery



CONCUSSION

Return to Learn?
Return to Play?
Where Do We Start?



Passed in Washington state in 2009
“Three main tenets:
Education of young athletes and 

parents
Removal of an athlete from sports if 

they appear to have suffered a 
concussion
Evaluation and written clearance of 

that athlete by licensed HCP before 
returning to play or practice

All remaining states have passed 
concussion legislation

CONCUSSION
ZACKERY LYSTEDT LAW

http://www.seattlemag.com/article/story-behind-zackery-lystedt-law



Developed in 2011, the act is a proactive movement to 
educate families and institutions on how to better serve 
and protect Louisiana’s youth

Three Components:
1. Policies and Procedures
 Required training for personnel and volunteers

2. Protocol for Return to Learn
3. Protocol for Return to Play

CONCUSSION
LOUSIANA Youth Concussion Act



Following a concussion, many athletes will have difficulty in 
school
Some students may need total rest with a gradual return to 

school, while others will be able to continue doing academic 
work with minimal instructional modifications.
These problems may last from days to months and often 

involve difficulties with short- and long-term memory, 
concentration, and organization. 
In many cases, it is best to lessen the student’s class load 

early on after the injury. 

Louisiana Youth Concussion Act
RETURN TO LEARN PROTOCOL

https://www.healthykidslearnmore.com/Healthy-Kids-Learn-
More1/Images/background-rtl.png?Medium



This may include staying home from school for a few days, 
followed by a lightened schedule for a few days, or longer, if 
necessary. 
The decision to progress from one phase to another should 

reflect the absence of any relevant signs or symptoms, and 
should be based on the recommendation of the student’s 
appropriate licensed health care provider in collaboration 
with school staff:
teachers
school counselors
school administrators
nurses

Louisiana Youth Concussion Act
RETURN TO LEARN PROTOCOL

https://www.healthykidslearnmore.com/Healthy-
Kids-Learn-More1/Images/background-

rtl.png?Medium



Louisiana Youth Concussion Act 
RETURN TO LEARN PROTOCOL

https://image.shutterstock.com/z/stock-photo-adorable-young-boy-rubbing-his-temples-thinking-
hard-while-studying-in-the-class-at-elementary-669822871.jpg



No student-athlete shall participate in any athletic event or 
practice the same day he/she is injured and exhibits signs, 
symptoms, or behaviors attributable to a concussion; or has 
been diagnosed with a concussion.
No member of a school athletic team shall return to 

participate in an athletic event or training on the days after 
he/she experiences a concussion unless all of the following 
conditions have been met:
student attends all classes, maintains full academic 

load/homework, and requires no instructional modifications
student no longer exhibits signs, symptoms, or behaviors 

consistent with a concussion, at rest or with exertion
student is asymptomatic during, or following periods of 

supervised exercise that is gradually intensifying
student receives a written medical release from an appropriate 

licensed health care provider.

Louisiana Youth Concussion Act 
RETURN TO PLAY PROTOCOL



Low levels of physical activity: walking, light jogging, light 
stationary biking, light weightlifting (lower weight, higher 
reps, no bench, no squat).
Moderate levels of physical activity (with body/head 

movement): moderate jogging, brief running, moderate-
intensity stationary biking, moderate-intensity weightlifting 
(reduced time and/or reduced weight from the typical 
routine).
Heavy non-contact physical activity: sprinting/running, 

high-intensity stationary biking, regular weightlifting routine, 
non-contact sport-specific drills (in 3 planes of movement).
Full contact in controlled practice.
Full contact game play.

Louisiana Youth Concussion Act
RETURN TO PLAY PROTOCOL



Return To Play Protocol

https://www.verywellhealth.com/thmb/MXZ_9Ww-vAdn5La5Twf0Ej-
GhxI=/1500x1000/filters:no_upscale():max_bytes(150000):strip_icc()/zhansen_concussion-protocol-

5195083_final-bb6b9f202739426893a4d5c18f130f77.jpg



Return to Competition Form
• The LHSAA requires a written statement 

from a physician in order for an athlete to 
return to competition after sustaining a 
concussion

• If a physician recommends an athlete not 
continue, he shall not be overruled 

https://www.childrens.com/wps/wcm/connect/childrenspublic/969c35ad-6592-44f8-9249-
a16c2b3f9305/Micah%28J180629113%29_800x480.jpg?MOD=AJPERES&CVID=



Resources 

Act 314 - Latainc.org. 
http://www.latainc.org/Resources/Documents/2014_Concussion_Packet.pdf. 

Bloom, MD and Blunt, MD.  “Sideline Evaluation of Concussion.” Up To Date.
Halstead, Mark E., et al. “Sport-Related Concussion in Children and 

Adolescents.” Pediatrics, vol. 142, no. 6, 2018, https://doi.org/10.1542/peds.2018-
3074.

Harmon KG, Drezner JA, Gammons M, et al. American Medical Society for Sports 
Medicine position statement: concussion in sport. Br J Sports Med 2013;47(1):15–26.
Kaufman MS, Concannon LG, Herring SA. Evaluation and Treatment of the 
Concussed Athlete - Update. Phys Med Rehabil Clin N Am. 2014, 25: 707-722.
Louisiana Athletic Trainers' Association, Inc. - Home. 
https://latainc.wildapricot.org/Resources/Documents/2014_Concussion_Packet.pdf.
McCrory, Paul, et al. “Consensus Statement on Concussion in Sport-the 5th 
International Conference on Concussion in Sport Held in Berlin, October 2016.” British 
Journal of Sports Medicine, BMJ Publishing Group Ltd and British Association of Sport 
and Exercise Medicine, 1 June 2017, https://bjsm.bmj.com/content/51/11/838.
Scorza, et al. Current Concepts on Concussions: Evaluation & Management. Am Fam 
Physician. 2012 Jan 15;85(2):123-132
Waryasz GR, Tambone, Kriz PK. Update on Concussion Management for the Rhode 
Island Clinician. Rhode Is Med Journ. Feb 2015: 31-35
Weinberger BC, Briskin SM. Sports-Related Concussion. Clin Ped Emer Med. 2013, 
14(4): 246-254.



Questions?
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