
November 6, 2019
Created by: Steven M. Erickson, MD

Medical Director, Sports Medicine and Concussion Specialists, Chief of 
Sports Medicine, Banner University Medical Center –PHX

Adapted by: Jazmyn Ledford 
Arizona Soccer Association

Concussion for the Primary 
Care Provider



Definition of MTBI

• A complex pathophysiological 
process affecting the brain, 
induced by traumatic 
biomechanical forces including:

‒ Direct blow to body or head

‒ Rapid onset of short-lived 
impairment of neurological 
function that usually resolves 
spontaneously

‒ Traditional imaging (CT and MRI 
1.5-3T) tests usually normal

‒ May or may not involve LOC

Criteria Mild Moderate Severe

Structural imaging Normal Normal or 
abnormal

Normal 
or 
abnormal

Loss of Consciousness 
(LOC)

0-30 min > 30 min and < 
24 hrs

> 24 hrs

Alteration of 
consciousness/ mental 
state (AOC)

Transient 
up to 24 
hours

>24 hours. 
Severity based 
on other criteria

Post-traumatic amnesia 
(PTA)

0-1 day > 1 and < 7 days > 7 days

Glascow Coma Scale (best 
available score in first 24 
hours)

13-15 9-12 < 9



Concussion Myths

• Myth:  It’s not a concussion if you are not knocked out.

• Truth:  You do not have to be knocked out to have a concussion.  
‒ 90-95% of concussions do not result in loss of consciousness



Neurometabolic Cascade 
Following Cerebral Concussion



Incidence of Sports 
Related MTBI

• Estimated 3.8 million sports and recreational related concussions per 
year

• Collegiate football players 
‒ 34% with one concussion, 20% with multiple concussions

‒ Individual Risk 19%/year of play in contact sports

‒ One concussion per team per three games

• High risk with soccer, hockey and cheerleading



• According to the American College of Sports Medicine in 2010, 
approximately 85% of concussions go undiagnosed, which means that 
too many athletes go back to play too soon, risking greater injuries 
that could result in more serious injury or long-term cognitive 
impairments.

Incidence of Sports 
Related MTBI



Symptoms of MTBI

• Headache, 
pressure in head

• Neck pain

• Nausea, Vomiting

• Dizziness

• Balance problems

• Vision changes, 
double, blurry

• Photosensitivity

• Phonosensitivity

• Feeling slowed 
down or in just 
“not right”

• Feeling sluggish 
or fatigued

• Confusion

• Feeling foggy

• Difficulty 
remembering

• Difficulty 
concentrating

• Irritability

• More emotional, 
nervous or sadness 
than usual

• Tinnitus

• Neck Pain



Initial History

• Essential to perform a complete history and physical which identifies 
ALL of the deficits

• Don’t just ask the concussed individual if they are OK and trust that 
the information is truthful and accurate

• Important past medical history: 
‒ Prior TBI, migraines, ADHD/LD, seizure disorder, anxiety / depression

• Important family history: 
‒ Migraines, psychiatric disease, neurodegenerative disease



Initial Physical Exam

• Neurologic Examination to 
include:

– Mini Mental Status

– Cranial Nerves

– Motor and Sensory Exam

– Cerebellar Exam

• Neurofunctional exam aimed 
at identifying cognitive, 
vestibular, visual or fine 
motor deficits

• Cervical Exam to 
include:

– ROM

– Motor and Sensory Exam

– Spurling’s maneuver 



Mini Mental Status Exam

• 3 item recall
– Complex items

• Blue car, chili dog, red 
balloon

• Immediate and at 5, 10, 15, 
20, 30 minutes

• Count back by 7’s from 100
– Alternative count back by 3’s 

from 50

• Serial numbers
‒ Example: 1,4,7,8,2

‒ Forwards and backwards

‒ Phone number

• Month of the year 
backwards

• Days of the week backwards





Indications for imaging 
in MTBI?

• CT Scan to rule out bleed?

• MRI (3T) may reveal subtle abnormalities and is indicated with 
prolonged recovery

• Generally imaging is not indicated and will not assist in the 
management except to rule out other pathology



Myths about Concussion

• Myth: Concussion can be diagnosed with a CT scan or MRI.

• Truth: Concussions can not be diagnosed by CT or MRI scan and are 
not useful in making return to play decisions following



Indications for CT

• Age < 2 or >65

• LOC or Amnesia with

• Severe Headache

• Nausea, Vomiting

• Progressing symptoms

• On anticoagulants

• Post Traumatic Seizure

• Dangerous mechanism of injury

• Drug / Alcohol Intoxication

• Memory Deficits

• Physical evidence of trauma 
above the clavicle

• GCS less than 15

• Focal neurologic deficit

• Coagulopathy



Initial Management of MTBI

• Based on magnitude of reported symptoms and presence of visual, 
vestibular or cognitive deficits initial recommendations should include 
to be off work or school

• No sports participation, including non-contact sports, until symptoms 
resolve



Management Guidelines

• 15+ sets of guidelines in the literature

• None are based on scientific evidence

• All overestimate the importance of loss of consciousness



Return to School

• Every student diagnosed with concussion should be given 
recommendations with regard to attending school 

• When cleared to return to school, consideration should be given to 
recommending temporary academic accommodations.



Cornerstone of Initial MTBI 
Management (Phase I)

• Brain rest

• No class

• No physical exertion

• No reading

• No internet

• No texting

• No video games

• Increase fluids / increase rest

• TV?



Initial Treatment of MTBI

• Treatment of Headaches

• Treatment of Sleep Disturbance

• Treatment of Nausea

• Treatment of Dizziness



Normal Recovery Curves 
for Uncomplicated MTBI

• High School Students average recovery curve 14-21 days due to 
immaturity of the neurologic system (plasticity) 

• College and Professional Athletes average recovery curve 7-10 days 
due to more mature neurologic system

• 20-30% go on to have post concussion syndrome lasting over 1 month



Which Symptoms During Recovery 
Predict Prolonged Recovery?

• Persistence of fogginess and difficulty concentrating are the most 
predictive of prolonged symptoms and delayed recovery as measured 
by neurocognitive testing

• Greater deficits in reaction time are predictive of protracted recovery



Factors Predicting Prolonged 
Recovery

• History of previous mTBI

• History of learning disability / ADHD

• History of previous visual or vestibular dysfunction

• History of Psychiatric / Psychological Disease

• Substance use at time of injury

• Not LOC

• Anterograde / Retrograde Amnesia

• Dizziness as major initial symptom

• Prolonged reaction time



Myths about Concussion

• Myth: Concussion is strictly a physical injury .

• Truth: Concussion is a complex diagnosis with physical, intellectual, 
emotional and psychological manifestations. 



Post Concussion Syndrome

• Decreased Processing Speed

• Short-term Memory Impairment

• Concentration Deficit

• Irritability/Depression

• Fatigue/Sleep Disturbances

• General feeling of “fogginess”

• Persistent Symptoms >4 weeks after MTBI



Post Concussion Syndrome

• Post Traumatic Stress Disorder (PTSD)

• Anxiety

• Depression

• Adjustment Disorder



Post Concussion Syndrome

• Physical Therapy

• Occupational Therapy

• Vestibular Therapy

• Visual Therapy

• Cognitive Therapy

• Psychological Counseling



Myths about Concussion

• Myth:  Equipment like the right helmet can prevent concussions.

• Truth:  Equipment cannot prevent concussions.  No football, hockey, 
baseball, bicycle or other helmet or head gear can prevent 
concussion.



Return to School

• Initially complete brain rest

• Gradual increase in activities as limited by symptoms

• Return to school depends on resolution of symptoms and 
neurocognitive testing

• Individualized return to school plan

• Coordination with school counselors and disability resource 
specialists



Return to Play Protocol

• Stepwise Protocol:
1. No activity, complete rest.  Once asymptomatic, proceed to next level.

2. Light aerobic exercise such as walking or stationary cycling, no resistance 
training.

3. Sport specific exercise

4. Non-contact training drills

5. Full contact training after medical clearance.

6. Game play.



Multiple Concussions

• Following first episode of MTBI athlete is 4X more likely to experience 
another MTBI and 3X more likely to experience MTBI in the same 
season

• Concept of “Concussion Threshold” 



Chronic Traumatic 
Encephalopathy

• First published case 1954, dementia pugilistica

• Associated with ApoE genotype but most cases have e3/e3 genotype 
found in 58% of normal population

• Many cases associated with substance abuse

• Only 153 cases reported in literature

• Irregular, multifocal and generally perivascular tau-immunoreactive 
neurofibrillary tangles

• Overlap with Alzheimer’s disease, Parkinson Disease, Lewy body 
dementia and cerebrovascular disease


