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Objectives

1. Define sport-related concussion (SRC)
2. Review the epidemiology and pathophysiology of sport-related concussion
3. Identify signs or symptoms of non-concussion injuries
4. Develop a workflow for in-office evaluation, management, and return to play 

considerations for concussed athletes
5. Apply recent evidence-based therapies in concussion treatment and 

recovery



Background



Definition

• Sport related concussion is a traumatic 
brain injury induced by biomechanical 
forces. Features may include:

• A direct blow with an impulsive force 
transmitted to the head.

• Rapid onset of short-lived impairment 
of neurological function that resolves 
spontaneously.

• No abnormality is seen on standard 
structural neuroimaging studies.

• May or may not involve loss of 
consciousness.



Epidemiology

• Between 1-2 million pediatric sports-related 
concussions annually in the U.S.

• Males > Females

• Gender-comparable sports: females greater 
than males

• Top male sports:
• Tackle football
• Lacrosse
• Ice hockey

• Top female sports:
• Soccer
• Lacrosse
• Field hockey



Where Patients Get Care

• Exact data unclear due to underreporting of symptoms
• At home, self-directed (i.e. do not seek medical care)

• Up to 45-65% of SRC patients

• Emergency department
• Estimated 500,000-1,000,000 visits annually
• Increasing numbers year-to-year

• PCP office
• Up to 75% of SRC patients

• Specialist office (neurology, sports medicine, PM&R)



Pathophysiology

• Direct impact
or

• Coup-Contrecoup mechanism
• Coup

• Impact at skull
• Brain adjacent to skull forcibly impinged
• Focal damage

• Contrecoup
• Due to impact, intracranial contents travel in 

direction of skull
• Skull stops
• Brain impacts skull



Pathophysiology

• Shearing and stretching forces  Diffuse neuronal depolarization  Immediate 
post-injury symptoms
• Excitatory neurotransmitter release (acetylcholine, glutamate, aspartate)
• Increased GLUT-to-GABA ratio at 2 weeks



Pathophysiology

• Microstructural axonal damage
• Neurofilament and microtubule deformation  Mechanical axonal injury 

Disrupted axonal transport, Accumulation of beta-amyloid precursor protein



Making the Diagnosis



HPI

• More commonly during competition play
• Mechanism: Injury to head, neck, face, or body with transmission to head
• Confusion
• May or may not have loss of consciousness
• May have immediate short-term amnesia in the peri-impact time frame
• “Seeing stars”, “got my bell rung”



Acute Evaluation

• At the time of injury
• Focused history

• “Who is your opponent? What is the quarter? What is the score?”
• “Do you remember the injury?”
• Current symptoms

• Focused physical exam
• Neuro
• Cervical spine





Red Flags

• High-risk mechanism
• High-risk medical history/medical problems
• Fluctuating/deteriorating consciousness, prolonged LOC, prolonged confusion
• Skull fractures, penetrating skull injury
• Persistent vomiting
• Focal neurologic findings
• Seizure or seizure-like movements
• Cervical spine pain or tenderness
• Double vision
• Severe or increasing headache
• Increasingly restless, agitated or combative



Physical Exam

• Cranial nerve exam
• Cervical exam

• Neck ROM (flexion/extension, lateral bends, and rotation)
• Palpation over midline and paraspinal musculature

• General neuro exam
• Cerebellar testing: FNF, HTS, rapid alternating movements



Modified Balance Error Scoring System (mBESS)

On nondominant
foot

Nondominant foot 
in back

Eyes closed

Shoes off

Hands on waist



VOMS: Vestibular-Ocular Motor Screening



Management



Management: Acute

• If diagnosed/suspected at a sporting 
event:

•When in doubt, keep 
them out.

• Symptom increase over 24-48 hours
• 24-48 hours cognitive rest
• Complete physical rest until reevaluated



Management: Pharmacotherapy

• Initial 48 hours
• Avoid NSAIDs, aspirin
• Minimize acetaminophen

• Duration of concussion
• Use acetaminophen, NSAIDs sparingly

• Need to be off medications to return to sports

• Do not use prophylactically

• Resume preexisting headache 
medications

“If you didn’t have a concussion, would 
you take medicine for this headache?”



Additional Testing

• CT
• Acute evaluation for ICH and skull fracture

• MRI
• No role for acute or prolonged post-

concussive symptoms
• Klein et al: 1 out of 138 prospective sports-

related concussion athletes had an acute, 
injury-related finding

• High rate of nonspecific MRI changes

• Lab testing
• No evidence for lab testing



SCAT-5 Post-Concussive
Symptom Sheet
• Filled out at every visit

• “Fill out how you feel right now”

• Symptom underreporting common, so 
do not trust a “0”
• Example: Patient reports 0 symptoms but is 

not caught up on school and has ongoing 
objective findings, or parental concern

• Not all patients may reach a “0”
• Example: Patient with baseline insomnia 

may always report “trouble falling asleep”



Management: Initial Visit

• HPI and PE
• Detailed risk factor history:

• Concussion history, including delayed 
return to play

• Learning disorders and IEPs
• Mental health disorders.

• Notably depression, anxiety, ADHD

• Sleep hygiene
• Screen time
• Emotional lability

• Assess current symptomatology
• Provide restrictions to school



Management: Follow-Up

• Post-Concussion Symptom sheet
• Focused exam: BESS, VOMS, and any 

abnormal findings
• If not improving:

• Screen time, screen time, screen time
• Consider referral

• Sports medicine
• Neurology
• Neuropsychological testing
• Physical therapy



The Role of Rest: Sub-Symptomatic Exercise

• Acute phase (first 48 hours): Complete physical rest
• High quality evidence supporting sub-symptomatic exercise

• Quicker concussion recovery
• Does not lead to acute exacerbations

• Sample activities:
• Walk
• Stationary bike
• Elliptical

• Avoid:
• Weight training
• Activities with head injury risk



A Concussion Treatment Plan



Concussion Return to School Form



Concussion School Accommodations



Academics and Concussion Return

• No formal guidelines
• My rules of thumb:

• Full school days without extra accommodations
• Asymptomatic with schoolwork and homework
• Caught up or a clear plan to catch up on exams, projects



Return to Play
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