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Definition – Sports Related Concussion

• Short version: A traumatically induced 

transient disturbance of brain function 

that involves a complex 

pathophysiologic process.

• It is a subset of mild traumatic brain 

injury (mTBI).



Key Points from TPCC



Pathophysiology



Pathophysiology

• Stress to neurons.

• Changes in intracellular ion concentrations.

• Indiscriminate release of neurotransmitters.

• Mitochondrial dysfunction.

• Reactive oxygen species.

• Increased glucose utilization/cerebral 
bloodflow mismatch.
– Mismatch phase leaves a vulnerable reinjury 

window



Pathophysiology

***Based on animal models***

Interpret with caution.



Epidemiology

• SRC rates are higher 
– during competition than practice. 
– for females when playing sports with the same 

rules for both males and females. 
– for athletes with a history of prior SRC, Attention 

Deficit Hyperactivity Disorder (ADHD) and/or 
learning disabilities.

• Sports with highest incidence rates 
– Rugby Union, American football, ice hockey, soccer, 

wrestling, and lacrosse 
– Based on athlete exposure risk



Epidemiology

Risk:

Number of Concussions  

Amount of Time in Activities

Currently most estimates are using 

“athlete exposures” as the denominator. 



Preseason

• Should we be baseline testing?

“Baseline testing may be useful in some 

cases but is not necessary, required or an 

accepted standard of care for the 

appropriate management of SRC.”



Sideline Assessment

“SRC is considered to be among the most 

complex injuries in sports medicine to 

diagnose, assess and manage.”



Sideline Assessment

The diagnosis of SRC is difficult due to 

“lack of validated, objective diagnostic 

tests, a reliance on self reported 

symptoms, and confounding symptoms 

caused by other common conditions” and 

because of this it “remains a clinical 

diagnosis made by carefully synthesizing 

history and physical exam findings as the 

injury evolves.”



Sideline Assessment

• Sideline and field testing is screening.

• Symptoms have the highest sensitivity

– # of symptoms has highest prognostic 
significance

• “The primary endpoint for sideline 

assessment is to determine the 

probability that an athlete has sustained 

a concussion.”



Systematic Evaluation 

1. Assess level of consciousness 

(AVPU=Alert, Verbal, Pain, Unresponsive)

2. Assess airway, breathing, and circulation

3. Focused exam to include mental status, 

focal neurological deficits, and cervical 

spine status

4. Determine disposition (emergency 

hospital transport or in-depth sideline 

assessment)



Sideline Assessment

• Immediate Removal:

• LOC

• Impact Seizure

• Tonic Posturing

• Gross Motor Instability

• Confusion

• Amnesia



Sideline Assessment

• Immediate Emergency Hospital Transport:
– Seizure (at or minutes after impact)
– More than brief LOC
– Severe/worsening headache
– Persistent/recurring emesis
– Deteriorating neurological status 

• (i.e. increasing lethargy, confusion)

– Persistent focal neurologic deficit
• (i.e. tingling or paresthesias in extremities, diplopia)

– Cervical spine pain, bony tenderness, limited range 
of motion and/or deformity



“I know it when I see it.”



SCAT 5 – Ages 13 and Up

• Outlines on-field and 

sideline assessment

• Requires distraction 

free environment

• Highlights importance 

of reevaluation

• For use by licensed 

healthcare 

professionals only



Child SCAT 5 – Ages 5-12



Office

• Comprehensive history

• Neurological exam

• Neurocognitive function

• Sleep history

• Ocular function

• Vestibular function

• Gait

• Balance

• Cervical spine exam



Vestibular/Ocular Motor Screen

• As many as 69% of 
concussions have 
vision symptoms. 

• As many as 81% of 
concussions have 
vestibular symptoms

• VOMS offers a brief 
standardized way to 
assess.



Office



Clinical Trajectories



Overlapping clinical profiles: an emerging concept to facilitate individualised management 

after sport-related concussion. 

Kimberly G Harmon et al. Br J Sports Med 2019;53:213-225

Copyright © BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved.



Predicting Recovery

• 80-90% of older athletes will recover 

within 2 weeks from SRC

• Younger athletes typically take up to 4 

weeks.



Predicting Recovery

• Subacute headache and mood disorders 

are the best predictors for prolonged 

recovery (> 4 Weeks).

• The most consistent predictor is number 

and severity of initial symptoms.



Predicting Recovery



Predicting Recovery



Rest

• “Cocoon Therapy” is out.

• Active recovery is in.

• Strict rest after SRC:

– slows recovery

– increases the probability of prolonged 
symptoms



Active Rest



Active Rest
BCTT: 73% sensitivity and 78% specificity 
for predicting delayed recovery 



Return to Sport



Return to Learn



Return to Learn



Return to Learn



Return to Learn



Return to Driving

• No widely accepted protocol

• Driving requires:
– Coordination of cognitive, visual and motor skills
– Concentration
– Attention
– Visual perception
– Insight
– Memory

• Final decision on driving status should be 
determined during the monitoring period.



Post-concussion Syndrome

• Population that has prolonged 

symptoms

• Defined by DSM as having:

– cognitive deficits in attention or memory 

– at least 3 or more of the following symptoms: 

• fatigue, sleep disturbance, headache, dizziness, 
irritability, affective disturbance, apathy, or 
personality change.



Virginia Law



Zackery Lystedt Law



Future Research

• Nutraceuticals

• Blood tests

• Helmet design

• Neuroimaging

• Depression/mental health

• Chronic traumatic encephalopathy 

(CTE)



Future Research
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Questions???
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