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Objectives
•Review pathophysiology and diagnosis of concussion
•Examine key aspects of concussion management
•Explain barriers that can inhibit improvement and return to school / play
•Appraise resources available to the medical provider and patient 



Relevance
Concussion is common in:

Scholastic and non-scholastic sport
Non-traditional recreational activities
Routine activities of daily living
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Relevance
Concussion is common in:

Scholastic and non-scholastic sport
Non-traditional recreational activities
Routine activities of daily living

Estimated 1-2 million SRCs per year in 0-18 age range

400,000 SRCs per year in high school athletes
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Definition
Disagreement, evolved over time

Per AMSSM: 
“traumatically induced transient disturbance of brain function that involves a 
complex pathophysiological process”

Subset of mild traumatic brain injury (TBI)

Signs and symptoms cannot be otherwise explained by: 
drug, alcohol, medication use
other injuries (cervical spine, muscular, peripheral vestibular, etc)
other comorbidities (psychological or medical conditions)



Pathophysiology



Pathophysiology
Not completely understood

Force delivered to brain causing disruptive stretching of neuronal cell membranes

Complex cascade of ionic, metabolic, and neurotransmitter events

Changes in cerebral blood flow and inflammation



Pathophysiology
Not completely understood

Force delivered to brain causing disruptive stretching of neuronal cell membranes

Complex cascade of ionic, metabolic, and neurotransmitter events

Changes in cerebral blood flow and inflammation

Chemical process, not structural injury



Evaluation and Diagnosis
Visualization of event helpful

Immediate removal from play/activity and prompt evaluation:
Loss of consciousness
Impact seizure
Tonic posturing
Gross motor instability
Confusion or amnesia



Evaluation and Diagnosis
Concerns of serious injury should trigger activation of Emergency Action Plan (EAP)

Prolonged loss of consciousness
Severe or worsening headache
Repeated emesis
Declining mental status
Focal neurological deficit
Significant cervical spine injury



Evaluation and Diagnosis
If any concern for a potential concussion, remove from play/activity to evaluate

Healthcare professional who knows the patient (if possible)

•Brief history of event (from patient and witnesses)

•Orientation

•Memory

•Concentration, processing, speech

•Balance

•Cervical spine palpation and ROM



Evaluation and Diagnosis

If clear concussion:
Initial evaluation can be stopped
Patient should not return to activity

If concussion suspected but not diagnosed:
Hold from activity
Serial evaluations
More thorough testing



Evaluation and Diagnosis
Sports Concussion Assessment Tool Fifth Edition (SCAT5)

Recommended by CISG with Berlin (5th) consensus
On-field component

Memory/orientation
Glasgow Coma Scale (GCS)
Cervical spine assessment

Off-field component
Symptom checklist
Cognitive assessment (Standardized Assessment of Concussion [SAC])
Neurologic screen
Balance exam (Modified Balance Error Scoring System [mBESS])



Evaluation and Diagnosis



Evaluation and Diagnosis
Sports Concussion Assessment Tool Fifth Edition (SCAT5)

Having preparticipation baseline can be helpful
Not a stand-alone tool
Most accurate/valid in first 72 hours



Evaluation and Diagnosis
Diagnosis can be difficult and unclear

No single test

Helps to know the patient at baseline

If evaluation deems concussion unlikely, can return to activity
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Diagnosis can be difficult and unclear

No single test

Helps to know the patient at baseline

If evaluation deems concussion unlikely, can return to play

If any doubt, sit them out



Evaluation and Diagnosis
Zackery Lystedt Law

Washington State, 2009
First concussion law in the nation
Athlete/parent education
Informed consent signed by parents and youth athletes about dangers of sports-
related head injuries
Any youth athlete suspected of head injury removed from practice/game
Athlete may not return to play until evaluated by licensed health care professional 
and cleared



Management – Standards 
Every patient and every concussion different
Most (80-90% older adolescents and adults) resolve spontaneously within 2 weeks
Track symptom score
No contact activity until fully resolved and cleared

Repeat head injuries can worsen/prolong symptoms
Risk of “second impact syndrome”

Relative rest
Specifically first 24-48 hours
Increasing evidence for early return to light cognitive / physical activity
“Cocoon” no longer recommended
“Red line” analogy
Gradual screentime increases okay as tolerated



Management – Standards 
School accommodations

Excused as needed initially
Earplugs, headphones, sunglasses
Breaks
Decreased workload
Delay testing
Increased time allotments
Gradual return to screens as tolerated



Management – Standards 
Active recovery / subthreshold exercise program increasingly favored

Should not provoke symptoms
Should not have risk of head contact
Can speed recovery and reduce risk of prolonged symptoms
Athletes appreciate being able to do something



Management – Standards 



Management – Standards 
Should return first to all daily life activities and learning

If successful and completely asymptomatic, can consider return to play (RTP)

Typically recommend 24-48 hours asymptomatic prior to initiating RTP progression

Consider psychological readiness as part of RTP decision



Management – Standards 



Management – Specifics 
Headache

Tylenol in first 48-72 hours (limit anti-inflammatories)
Naproxen (or other NSAID) for breakthrough headaches
Avoid consistent prolonged dosing because can result in rebound symptoms
Some expert opinion for supplements

MigreLief versus riboflavin/magnesium
Taken daily to reduce baseline headaches



Management – Specifics 
Sleep

Recommend 8-10 hours per day
Favor during nighttime hours
Try to keep sleep schedule consistent
Avoiding over-napping (set alarm if needed)
General good sleep hygiene
Consider melatonin supplement if difficulty initiating sleep

3-10 mg dose
30 minutes prior to bedtime



Management – Specifics 
Headache and Sleep

Some expert opinion for amitriptyline prescription
Low dose 30 minutes prior to bedtime
Can reduce headaches and help with sleep

Nausea
Regular small meals/snacks
Avoid overstimulation (monitor “red line”)
Could trial anti-emetic

Prescription Zofran as needed



Management – Specifics 
Hydration

Typically recommend 64+ ounces per day
Divide throughout the day

Diet
Generally balanced diet
Could try Omega-3 fatty acids with fish oil supplement



Barriers to Recovery
Overstimulation

Common in school
Entering RTP / advancing activity before appropriate

Under-reporting or mis-interpreting symptoms
Underlying headache disorder (migraine, etc)
Lingering vestibular and visual symptoms
Underlying mood/anxiety/ADHD/behavior health disorder
Development of behavioral health disorder due to altered life events
Disruption of sleep schedule



Barriers to Recovery
Communication breakdown amongst healthcare team

Referral wait times

Insurance restrictions

Lack of specialist resources/availability



Resources
Physical Therapy

Cervical spine rehab
Vestibular rehab
Exercise threshold testing

Primary Care Physician

Sports Medicine Physician

Neuropsychology (Mary Bridge Concussion team)

Optometry/Ophthalmology

Neurology



Other Recommendations
Clear communication regarding progress and expectations

Don’t hesitate to seek help when needed

Locate physician in community with concussion interest/knowledge

Brainstorm ways to streamline referral/consultation care

Advocate for patients/students/athletes

Support school modifications when appropriate, limit overstimulation (red line)

Work with school’s Athletic Trainer (if available)



Summary
Reviewed consensus statements regarding concussion diagnosis and management

Discussed specific pearls of concussion care used in clinical setting

Detailed common barriers to recovery and associated resources/strategies





Questions?


