
2024 Napa Primary Care Conference
Update on Concussion Management

Jason D. Brayley, MD



History of Sport Related Concussion/Concussion in 
Sport Group (CISG)

▪ Vienna, Austria – 2001

▪ Initiated by International Ice Hockey Federation (IIHF)

▪ Held in conjunction with the IOC and FIFA

▪ Prague – 2004

▪ Zurich – 2008

▪ Zurich – 2012

▪ Berlin – 2016

▪ Amsterdam - 2022



The 6th International Conference on Concussion in 
Sport – Amsterdam, Oct. 2022

▪ Patricios et al., BJSM 2023;57-695-711 (June)

▪ 31 international expert panelists

▪ Consensus statement updated

▪ Methodology paper

▪ 10 systematic reviews*

▪ “Consensus agreement” defined a priori as 80% majority



The 6th International Conference on Concussion in 
Sport – Amsterdam, Oct. 2022

▪ 10 systematic reviews*

– Acute screening

– Follow-up/post injury evaluation

– Rest and exercise

– Treatment/rehabilitation

– Persistent symptoms

– Recovery

– Return to Sport

– Residual/long-term effects

– Retirement

– Risk reduction/prevention



“Conceptual Definition” of Sport-Related Concussion

▪ Majority decision but not reaching an 80% consensus

▪ 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

▪ Initiates a neurotransmitter and metabolic cascade, with possible axonal injury, blood flow 
changes and inflammation affecting the brain

▪ Symptoms and signs may present immediately, or evolve over minutes or hours, and 
commonly resolve within days, but may be prolonged

▪ No abnormality seen on standard neuroimaging studies but in the research setting, 
abnormalities may be present on functional, blood flow or metabolic imaging studies

▪ Range of clinical symptoms and signs +/- loss of consciousness

▪ Cannot be explained solely by drug, alcohol or medication use, other injuries (cervical, 
peripheral vestibular dysfunction) or other comorbidities (psychological factors, coexisting 
medial conditions)



Keep in Mind…

▪ Deliberation over definition of concussion continues

▪ Very influential group but research is on SPORTS and that makes it difficult 
to generalize to other populations

▪ Only 1% of scientific literature on concussion involves children 5-12 years 
old

▪ 31 panelists represented multiple disciplines from nine different countries, 
six women, two identified as non-white, one was former Paralympian

▪ Recognized need for greater geographical and demographic diversity
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The 6th International Conference on Concussion in 
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▪ Recognize: Definition of sport-related concussion

▪ Reduce: Prevention of concussion

▪ Remove: Sideline evaluation

▪ Refer

▪ Re-evaluate: The office assessment

▪ Rest and exercise

▪ Rehabilitation

▪ Recovery: Assessment of clinical recovery

▪ Return-to-learn and return-to-sport

▪ Reconsider: Potential long-term effects

▪ Retire

▪ Refine

R



The 6th International Conference on Concussion in 
Sport – Amsterdam, Oct. 2022

Concussion Recognition Tool-6 (CRT-6)/Sport Concussion Assessment Tool 6 
(SCAT6)/Sport Concussion Office Assessment Tool 6 (SCOAT6)

Generalized recognition of concussion (non-medical personnel): CRT-6

Acute (first 72 hours up to 1 week):

▪ Sport Concussion Assessment Tool-6 (SCAT-6)

▪ Child SCAT-6 (ages 8-12)

>72 hours post-injury and for serial evaluations (“weeks”): 

▪ Sport Concussion Office Assessment Tool-6 (SCOAT-6)

▪ Child SCOAT-6
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Sport – Amsterdam, Oct. 2022

SCAT-6 link:

https://bjsm.bmj.com/content/bjsports/57/11/622.full.pdf

SCOAT-6 link:

https://completeconcussions.com/wp-content/uploads/2023/06/SCOAT6.pdf

https://bjsm.bmj.com/content/bjsports/57/11/622.full.pdf
https://completeconcussions.com/wp-content/uploads/2023/06/SCOAT6.pdf


CRT-6

▪ Intended for non-medically trained individuals for identification and immediate 
management of suspected concussion

▪ Not diagnostic

▪ Red flags: Call an ambulance

▪ If no red flags, identification of possible concussion recommendations

▪ Visible clues of suspected concussion

▪ Physical symptoms

▪ Changes in emotions

▪ Changes in thinking

▪ Awareness



Concussion Signs and Symptoms

Physical symptoms Cognitive symptoms Sleep symptoms Emotional symptoms

Dizziness Difficulty remembering Sleeping more than usual Easily angered or upset

Balance problems Confusion Unable to fall asleep Feeling nervous or anxious

Nausea and/or vomiting Inability to concentrate Sleeping less than usual Feelings of sadness

Sensitivity to light Inability to think clearly Mid-sleep awakenings Crying more than usual

Sensitivity to noise Mental fogginess Lack of interest in usual 

activities

Headache Inability to remember new 

information

Depression

Blurred vision Trouble paying attention

Fatigue/low energy Loss of focus

Flashing lights

Slide courtesy of Dawn Levine, PhD

Concussion Signs and Symptoms



SCAT-6 (sideline)

▪ Immediate assessment/neuro screen (red flags)

▪ Observable signs

▪ Glasgow Coma Scale

▪ C-spine assessment

▪ Coordination and ocular/motor screen

▪ Memory assessment (Maddocks questions)

▪ Symptom evaluation (graded symptom checklist)

▪ Cognitive screening: immediate memory, concentration, delayed recall

▪ Coordination and balance: mBESS, tandem gait, dual task gait

▪ Total cognitive score (50 points)



SCAT-6 (sideline)



SCAT-6 (sideline)



SCAT-6 (sideline)



SCAT-6 (sideline)



SCOAT-6 (office)

▪ History of head injuries

▪ History of neurological, psychological, 
psychiatric or learning disorders

▪ Family history

▪ Symptom evaluation (GSC)

▪ Verbal cognitive tests

▪ Orthostatic vital signs

▪ C-spine assessment

▪ Neurological examination

▪ Balance, tandem gait, complex tandem 
gait, dual task gait

▪ Modified vestibular/ocular-motor screening

▪ Anxiety screen

▪ Depression screen

▪ Sleep screen

▪ Computerized cognitive test 

results (if used)

▪ Graded aerobic exercise test

▪ Overall assessment

▪ Management and follow-up

▪ Referral

▪ RTL/RTS strategies

Blue – 1st evaluation   Green – Recommended   Orange - Optional



SCOAT-6 
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SCOAT-6 



SCOAT-6 



SCOAT-6 



Vestibular Screening

▪ Saccades horizontal

▪ Saccades vertical

▪ Smooth pursuit

▪ VOR horizontal

▪ VOR vertical

▪ Near point of convergence

▪ Balance

Slide courtesy of Dawn Levine, PhD

▪ Dizziness

▪ Headache

▪ Nausea

▪ Concentration

▪ Fatigue

▪ Blurry vision

▪ Difficulty focusing on moving 

targets

▪ Vertigo



Examples of Impact on Daily Functioning

Visual activity Function Impact on school and learning

Saccades Critical for quickly shifting gaze 

from one point to another 

Reading/tracking words

Vestibular ocular 

reflex (VOR)

Keeps eye movements stable 

while head moves

Stay focused while looking back and 

forth (i.e. teacher to board to paper, 

computer to paper)
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Concussion recovery trajectory (McCrory et a l.,  2017; Halstead et  al., 2018)

24-72 hours: 

Large adverse effects 
on cognitive 
functioning, balance, 
and other symptoms

10 days to 2 weeks: 

Rapid recovery within 
this time frame

1 month: 

Majority recovered 
from a clinical 
perspective (reported 
symptoms)

>1 month: 

Can be expected  
and/or considered 
“persisting”

Recovery

• NCAA consortium athletes 2-4 weeks normal recovery

• Up to 30% report persistent symptoms beyond 4 weeks (Iverson et al., 2017)

• CDC suggests recovery within 1-3 months when considering 

parent education and outcomes are  determined by a combination 

of tools (e.g. validated symptom scales, cognitive testing and 

balance)
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Factors Contributing to Recovery

• Mood issues
• ADHD or learning 

difficulties

• Headaches/migraines
• Motion sickness 

sensitivity
• Previous concussions 

(especially if recent)
• Female sex

Pre-Injury

Concussion 

• Continuing to 
play/physical activity

• Initial symptom severity

• Dizziness/headache
• Mood issues
• Sleep disturbance
• Delaying medical 

attention
• Psychosocial factorsPost-Injury

Slide courtesy of Dawn Levine, PhD
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Biopsychosocial Model

Biological
•Physiologic considerations
•Neurometabolic

cascade  post-
concussion
•Autonomic nervous 

system function
•Early exercise may

provide physiologic
adaptations to improve
outcomes
•Clinical manifestations and 

considerations for
evaluation

•Symptoms

•Cognitive function

•Motor/Balance

•Visual and Vestibular
•Medication/pharmacolog

ic considerations
•Sex and age may 

influence outcomes and 
treatment 
considerations

Psychological
•Anxiety and depression 

should be considered in 
evaluation and
treatment

•General mood
considerations
•Integration back into 

social activities that do 
not exacerbate symptoms 
may improve athlete
perceptions
•Exercise and

rehabilitation effects on 
psychosocial outcomes 
(e.g., quality of life)
•Comprehensive 

approach/care team
may improve outcomes

•Peer support and
cognitive behavioral 
therapy, especially in 
those with persistent
symptoms

Social
•Peer/teammate interaction

•Engagement in daily 
social activities without 
symptom exacerbation 
early in the process

•Rehabilitation as a means
for social interaction

•Social support
systems consideration

•Work and school
interactions

Register-Mihalik, 2020
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Return-to-Learn



Return-to-Sport



Tips from Neuropsychology

▪ Concussion evaluation is a dynamic process, often needs to be repeated 
periodically in the acute stages as the concussion evolves

▪ Concussion is a REHABILITATIVE INJURY – normal recovery 2-4 weeks

▪ “Cocoon therapy” is not helpful and may prolong symptoms in many cases

▪ Assessment is multifactorial – think holistically

▪ Use appropriate resources

▪ Psychiatric comorbidity must be addressed

▪ When cognitive, emotional and ocular-vestibular issues are part of the picture, 
school accommodations will be needed



Case 1

▪ 15 y/o male hit during flag football game kick off

▪ Seen in office 4 days after injury

▪ c/o HA, photophobia, decreased energy, inability to focus, balance “off”, sleeping 
more than usual

▪ No prior concussions

▪ No significant past medical history (no ADD/ADHD, no mental health issues)

▪ No medications

▪ Both parents physicians, highly concerned



Case 1 



Case 1 - continued

▪ Exam (4 days):  No gross neuro findings, balance with inability to maintain single 
leg stance (multiple toe taps), increased dizziness/rapid “blinking”/mild HA with 

saccades. 

▪ Recommendations at first visit? School, social, exercise… 

▪ Follow up/visit 2 (11 days):  Balance improved, saccades testing normal, tolerating 
full school day

▪ Recommendations at visit 2?  School, social, exercise… 



Case 2

▪ 18 y/o crashes jumping mountain bike on free afternoon during 1st quarter of 
college in Washington state

▪ Roommate texts his father (physician) that he’s been taken to ED

▪ Can’t remember crash, doesn’t remember being picked up at track, can’t move 
elbow

▪ c/o HA, “feels out of it”, photophobia, repeating things on way to ED

▪ No prior concussions

▪ No significant past medical history (no ADD/ADHD, no mental health issues)

▪ Diagnosed with displaced radial head fracture, discharged with splint

▪ Flown home, CT confirms nature of fracture, surgery performed 4 days later

▪ Concussion evaluation 6 days later



Case 2 



Case 2 



Case 2 - continued

▪ Point of case?  

 - Don’t forget concussion with distracting injuries

 - Academic accommodations are invaluable

  - your time will be greatly appreciated

▪ Early contact with school

▪ Early light exercise, socialization are vital

▪ Be encouraging, engage colleagues as needed

▪ Regular check in with teachers, academic advisors, etc

▪ Acute symptoms lasted 2 weeks

▪ Word finding challenges (compared to normal) still present 4 weeks later



Resources

▪ The Concussion Recognition Tool 6 (CRT6) | British Journal of Sports Medicine (bmj.com)

▪ Sport Concussion Assessment Tool 6 (SCAT6) (bmj.com)

▪ Sport Concussion Office Assessment Tool 6 (SCOAT6) | British Journal of Sports Medicine 

(bmj.com)

▪ Child SCAT6 | British Journal of Sports Medicine (bmj.com)

▪ Child SCOAT6 | British Journal of Sports Medicine (bmj.com)

https://bjsm.bmj.com/content/57/11/692
https://bjsm.bmj.com/content/bjsports/57/11/622.full.pdf
https://bjsm.bmj.com/content/57/11/651
https://bjsm.bmj.com/content/57/11/651
https://bjsm.bmj.com/content/57/11/636
https://bjsm.bmj.com/content/57/11/672


Sport Related Concussion – Key Points

▪ Be aware of SRC/Consensus group publications approximately every 4 years

▪ If covering games, pull from play with any level of concern, be familiar with SCAT6 
(completed in 10-15 minutes)

▪ Tailor focused evaluation to your clinical practice, with exam and further recommendations 
based on SCAT6/SCOAT6

▪ After brief period of full rest, encourage safe exercise and social engagement

▪ Don’t forget cervical/muscular pain as a source of ongoing symptoms

▪ Be sure to assess vestibular/ocular function at each visit, and refer for appropriate therapy 
to reduce duration of symptoms

▪ Remember the impact of prior mental health issues in recovery

▪ Return to Learn must be completed before Return to Sport (which takes minimum of 1 
week)

▪ Many concussions not resolved for up to 4 weeks



Thank you!
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