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OBJECTIVES

What is a concussion?
Pathophysiology of a concussion.
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Recognize
Describe the symptoms and signs of a concussion.

Recommendations
Discuss the recommendations regarding anticipatory guidance, return to learn and play.

Referral
Discuss when to refer an athlete to a specialist.
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• Outpatient clinic setting

• Mild traumatic brain injury without any intracranial abnormalities

• Not for sideline, emergency or inpatient settings. 

Recommendations
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Traumatic brain injury caused by a direct blow to the head, neck or body resulting in an impulsive 

force being transmitted to the brain that occurs in sports and exercise-related activities. This 

initiates a neurotransmitter and metabolic cascade with possible axonal injury, blood flow change 

and inflammation affecting the brain. Symptoms and signs may present immediately, or evolve 

over minutes or hours, and commonly within days, but may be prolonged. 

No abnormality is seen on standard neuroimaging studies, but in the research setting, 

abnormalities may be present on functional, blood flow or metabolic imaging studies. Sports-

related concussion results in a range of clinical symptoms and signs that may or may not involve 

loss of consciousness. The clinical signs and symptoms of concussion cannot be explained by 

drug, alcohol, or medication use, other injuries or other comorbidities. 

SPORTS-RELATED CONCUSSION 
CONCEPTUAL DEFINITION

Patricios, J. S., Schneider, K. J., Dvorak, J., Ahmed, O. H., Blauwet, C., Cantu, R. C., Davis, G. A., Echemendia, R. J., Makdissi, M., McNamee, M., Broglio, S., 

Emery, C. A., Feddermann-Demont, N., Fuller, G. W., Giza, C. C., Guskiewicz, K. M., Hainline, B., Iverson, G. L., Kutcher, J. S., … Meeuwisse, W. (2023). 

Consensus statement on concussion in sport: The 6th International Conference on Concussion in sport–Amsterdam, October 2022. British Journal of Sports 

Medicine, 57(11), 695–711. https://doi.org/10.1136/bjsports-2023-106898 



The conceptual definition does not provide specific 

diagnostic criteria for SRC. 

What is the diagnostic 
criteria?
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TBI Classification
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Traumatic 
Brain Injury

Mild

GCS 13-15 

PTA less than 30 
minutes

Neuroimaging

Normal MRI/CT = 
Concussion or 

uncomplicated mild 
TBI

Abnormal MRI/CT = 
Complicated mild traumatic 

brain injury OR mild TBI 
‘with neuroimaging 

evidence of structural

intracranial injury’

Moderate

GCS 9-12 

PTA 30 minutes 
to 24 hours

Severe

GCS 8 or less 

PTA greater than 
24 hours



DIAGNOSTIC CRITERIA
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Pathophysiology
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SIGNS AND SYMPTOMS
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SIGNS OF A CONCUSSION: What you observe
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PHYSICAL

Slow to rise

Clutching head

Shaking it off

Difficulties with motor 
coordination

Fencing posture

Loss of consciousness

COGNITIVE

Dazed and stunned

Blank look

Answering questions 
slowly or inappropriately

Repeating questions

Cannot recall events 
around head injury

EMOTIONAL

Aggressive

Agitated

More emotional

Irritated



SYMPTOMS OF A CONCUSSION: What you feel
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PHYSICAL

Headache

Dizziness/balance 
issues

Vision change

Light sensitivity

Sound sensitivity

COGNITIVE

Difficulty 
concentrating

Feeling "in a fog"

Decreased 
processing speed

Difficulties 
multitasking

Memory issues

EMOTIONAL

Aggressive

Agitated

More emotional

Irritated

SLEEP

Drowsiness

Sleeping too 
much

Sleeping too little

Fatigue

Symptom Scales

• Postconcussion Symptom 
Scale (PCSS)

• Rivermead

• Graded Symptom Checklist

• Postconcussion Symptom 
Inventory (PCSI)

• Health and Behavior 
Inventory

• Acute Concussion 
Evaluation (ACE)



Concussion Symptom Subtypes
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Subtypes

Headache Vestibular
Ocular-
motor

Cognitive Mood

Associated 
Conditions

Sleep
Cervical 

strain

Lumba-Brown, Neurosurgery 2019
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• Headache worsening

• Repeated vomiting

• Convulsions or seizures

• Inability to wake up

• Slurred speech

• Weakness or numbness

• Decreasing coordination

• Unusual behavior, increased 

confusion, combative

RED FLAG SIGNS AND SYMPTOMS

Means something even WORSE than a concussion may be occurring



Concussion diagnosis is made now what?

– Is this patient’s symptom pattern consistent with a likely concussion?

– What is the patient’s risk factors for a prolonged recovery?

– Is this patient at high risk for problems with academics or return to 

work? 

Clinical Questions
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RISK FACTORS FOR A PROLONGED RECOVERY
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Severe symptom presentation 
right after injury

Clinical Action

• Record and track symptom severity



RISK FACTORS FOR A PROLONGED RECOVERY
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History of concussion or 
intracranial injury

Clinical Action

• Inquire about prior head injuries

• Mechanism

• Time to recovery



RISK FACTORS FOR A PROLONGED RECOVERY
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Personal history and family history

Clinical Action

• Assess extent and types of emotional and 
social support

• Prolonged recovery associated with

• Older age: adolescents

• Female sex

• Lower cognitive abilities or learning difficulties

• Neurological or psychiatric disorder

• Increased pre-injury symptoms

• Family and social stressors



Initial Physical Examination

Neurological Examination

Mental status

Balance

Strength

Scalp or skull abnormalities

Any signs of a cervical spine injury 

or deteriorating neurological 

function

18

Indications of cervical spine injury

• Weakness or numbness in upper and lower 
extremities

• Significant cervical pain with tenderness 
and/or loss of ROM

Signs of Neurological Deterioration

• Decreasing level of consciousness

• Any focal neurological deficit

• Increasing confusion

• Severe or worsening symptoms

• Increasing headaches

• Repeated vomiting

• Unusual behavior

• Seizures

• Slurred speech
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To Radiate or Not?



Following Your Clinical Assessment
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• Likelihood of diagnosis

• Time to recovery

• Likelihood of prolonged/complicated recovery

• Need for pharmacological or rehabilitation treatment plan

• Return to school, necessary accommodations

• Return to physical activity, sports, recreation



Putting It All Together
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Recovery Plan

No more “cocooning”

• Rest but not for 
too long

• Academic 
accommodations

• Reduce demands

• Rest and refuel

• Return to learn

• Return to play

• What to expect

• Typical recovery 
pattern

• No more hits to 
the head

• Remove from 
play

Remove Educate

Adjust
Accommodate

Pace



Overlapping Clinical 
Profiles

Harmon, K. G., Clugston, J. R., Dec, K., Hainline, B., Herring, S., Kane, S. F., Kontos, A. P., 
Leddy, J. J., McCrea, M., Poddar, S. K., Putukian, M., Wilson, J. C., & Roberts, W. O. (2019). 
American Medical Society for Sports Medicine Position Statement on Concussion in sport. 
British Journal of Sports Medicine, 53(4), 213–225. https://doi.org/10.1136/bjsports-2018-
100338 

 



TIMELINE GOALS
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Our goal is to keep you healthy and safe
FULL RECOVERY
Full Return to Play

RTL
Fully returned to the 

classroom

03

CONCUSSION
Point of Injury

02

BASELINE
Baseline testing and 

prevention education

01

RTP
Start Return to Play 

Protocol

04

SUCCEED
School, Sports & Life
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Concussion’s Medical Neighborhood
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Patient

Medical 
Team

School: 
Academic

School: 
Physical

Home

Social

Work

PCP, Emergency Medicine, Sports Medicine, Neurology

Administrators
Teachers
Counselors/Psychologist

School Nurse
PE Teacher
Coaches
Athletic Trainer

Supervisor
Human Resources

Friends
Teammates

Family (Primary Caregivers, Siblings)
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• Persisting symptoms

• Plateaued recovery

• Worsening symptoms

• Atypical symptoms

• Concerning exam

• Complicated history

• Need for specialized treatment

• Other neurological disorders

REFERRAL TO A SPECIALIST

Christine Solis
Barrow Brain Injury & Sports Neurology Center Scheduling Coordinator

Referrals can be faxed to 602-406-3810
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• Brain Injury & Sports Neurology Center
• Programs

• Barrow Concussion Network
• Second opinion portal for athletic trainer to 

submit e-consult to a concussion specialist 

• Domestic Violence

• Barrow Neurological Institute
• Native American Health Equity Outreach Program

MEET THE TEAM



Barrow Concussion Network
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Prevention 
& 

Education

● Professional education

● Concussion research

Baseline 
Testing

● Baseline ImPACT  

testing

Post-Injury 
Care

● Concussion opinion 

portal

● Post-injury ImPACT

testing

● Neurology consultation 

available
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Baseline Post-Injury



Arizona Revised Statutes 15-341 
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• April 21, 2011

• 15th state to pass high 
school concussion law

ATC, MD, DO, NP, PA



Arizona Interscholastic Association
Constitution & Bylaws 2025-2026
Article 43: Sports Medicine

● 43.3 CONCUSSION EDUCATION – All student athletes shall complete the 

Brainbook online concussion education course. Student athletes participating in 

sports shall complete the course. All student-athletes shall complete the course 

prior to participation in practice or competition. 

NOTE: The Brainbook online concussion education course must be completed by a 

student-athlete only once



Article 43

● 43.4.1 Education 

– 43.4.1.1 All AIA Participating schools must have a concussion policy on file: 
The policy must address the following: • Concussion Education • Removal 
from Play • Return to Play • Return to Academics 

– 43.4.1.2 Parents and athletes must sign a form acknowledging education 
regarding concussion. 

● 43.4.2 Mechanics and Criteria for Removal from Play 

– 43.4.2.1 An athlete, coach, licensed athletic trainer, team physician, official or 
parent can remove an athlete from play. 

– 43.4.2.2 Only an appropriate health care professional can refute the 
diagnosis of a concussion.



Article 41
● 43.4.3 Return to Play Criteria 

– No athlete should return to play (RTP) or practice on the same day of a concussion. 

– Any athlete suspected of having a concussion should be evaluated by an appropriate health-care 
professional that day. 

– Any athlete with a concussion should be medically cleared by an appropriate health-care professional prior to 
resuming participation in any practice or competition. 

– After medical clearance, return to play shall follow a step-wise protocol with provisions for delayed return to 
play based as directed by an appropriate health-care professional. 

– Return to play should only occur after an athlete has returned to full school attendance without academic 
accommodations.

● 43.4.4 Appropriate Health-Care Professionals for Return to Play An appropriate health-care 
professional is defined as the following: 

– Licensed Athletic Trainer 

– Physician (MD/DO) 

– Licensed Nurse Practitioner 

– Physician’s Assistant



Article 41

● 43.4.5 Return to Academics 

– Cognitive rest, including reduced screen time, may be recommended for the first 24-48 hours. 

– Student-athletes can engage in sub-symptom cognitive activities as tolerated. 

– Cognitive exertions should be stopped if concussion symptoms exacerbation is more than mild and 

brief and may be resumed once symptoms have returned to their prior level. Mild symptom 

exacerbation is typically brief and does not delay recovery. 

– Schools should have policies to facilitate academic support, especially those that address factors that 
may prolong return to the classroom (e.g. High symptom burden, social determinants of health). 

– Not all student-athletes will need academic support or a return to learn strategy. 

– While return to learn and return to sport strategies can occur in parallel, student athletes should 

complete return to learn before unrestricted return to sport. 

– Returning an athlete to the classroom following a concussion should follow a return to learn 
progression.



Article 41

● 43.4.6 Other 

– 43.4.6.1 At the beginning of a game, the coach must certify to the official that the 

equipment is in compliance with safety regulations and properly fitted. 

– 43.4.6.2 If a helmet comes off or becomes dislodged during play, must remain out 

for one play or call a time out to have the equipment reassessed.



Resources

● HEADS UP to Healthcare Providers

– Training for clinicians, school health providers, and other allied health professionals



Resources
• HEADS UP to Healthcare Providers

• Tools for Providers

• Mild Traumatic Brain Injury Guidelines for adult and pediatrics

• ACE forms

• Standardized letter for school accommodations
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Current Research Priorities

• Objective diagnostic biomarkers and tools

• Age-specific management protocols

• Predicting recovery trajectories

• Sex-based differences in injury and 

recovery

• Cumulative effects of sub-concussive 

impacts

• Optimal rehabilitation approaches

• Prevention strategy effectiveness

KNOWLEDGE GAPS & ONGOING RESEARCH

Promising Research Areas

• Blood biomarkers (GFAP, UCH-L1)

• Advanced neuroimaging (DTI, fMRI)

• Vestibular-ocular biomarkers

• Genetic factors in recovery

• Novel rehabilitation approaches

• Wearable impact sensors



KEY TAKEAWAYS
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RECOGNITION

• Prompt identification and removal from play is critical

INDIVIDUALIZED MANAGEMENT

• Tailored approach based on symptoms, risk factors for a 
prolonged recovery

MULTIDISCIPLINARY CARE

• Coordination between medical providers, school personnel 
and sports staff

Referral to specialist, if needed



THANK
YOU

YVETTE BROWN-SHIRLEY, MD

yvette.brown@barrowneuro.org

602-406-4323

Sports Neurologist & Traumatic Brain Injury Specialist
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