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LEARNING OBJECTIVES 

• Define Sports Related Concussion 

• Be able to recognize common signs and symptoms of concussions 

• Be able to initiate proper post injury recovery protocol 

• Be able to give evidence based education and guidance on SRC and recovery  

• Be able to implement a safe evidence based return to play protocol 

• Be able to understand importance of vestibular symptoms to SRC’s and proper 
testing 

• Learn some physical therapy modalities that may aid in the recovery from SRC 
with short demonstration. 

• Learn proper referral protocol 



UNDER THE MICROSCOPE 

SPORTS RELATED CONCUSSIONS (SRC) 

• Tremendous media attention 

• Legislative review and action 

• Increase in litigious cases 

involving coaches, ATC’s and 

doctors 

• Sports bodies under pressure 

to ensure appropriate 

surveillance 



CONSENSUS STATEMENT ON CONCUSSION 
IN SPORT   

1st Vienna 2001 

2nd Prague 2004 

3rd Zurich 2008 

4th Zurich 2012 

5th Berlin 2016 

“ Aim was to provide recommendations for the improvement of safety 

and health of athletes who suffer concussions”  



Consensus Statement on Concussion in Sport: 

 The 5th International Conference on Concussion in Sport Held in Berlin 

• Recognize 

• Remove 

• Re-evaluate 

• Rest 

• Rehabilitation  

• Refer 

 

• Recovery 

• Return to Sport 

• Reconsider 

• Residual Effects and Sequelae  

• Risk Reduction  



SPORTS RELATED CONCUSSION (SRC): DEFINITION 

RECOGNIZE 

Consensus Statement on Concussion in Sport: 

 The 5th International Conference on Concussion in Sport Held in Berlin 

• Sport related concussion is a traumatic brain injury induced by biomechanical forces 

• SRC may be caused either by a direct blow to the head, face, neck or elsewhere on the body 

with an impulsive force transmitted to the head. 

•  • SRC typically results in the rapid onset of short-lived impairment of neurological function that 

resolves spontaneously. However, in some cases, signs and symptoms evolve over a number of 

minutes to hours. 

•  • SRC may result in neuropathological changes, but the acute clinical signs and symptoms largely 

reflect a functional disturbance rather than a structural injury and, as such, no abnormality is seen 

on standard structural neuroimaging studies. 

•  • SRC results in a range of clinical signs and symptoms that may or may not involve loss of 

consciousness. Resolution of the clinical and cognitive features typically follows a sequential 

course. However, in some cases symptoms may be prolonged. 

• The clinical signs and symptoms cannot be explained by drug, alcohol, or medication use, other 

injuries (such as cervical injuries, peripheral vestibular dysfunction, etc) or other comorbidities (eg, 

psychological factors or coexisting medical conditions 



SPORTS RELATED CONCUSSION (SRC): DEFINITION 

RECOGNIZE 

Consensus Statement on Concussion in Sport: 

 The 5th International Conference on Concussion in Sport Held in Berlin 

• “Impulsive” force to brain caused by direct blow to head, face, neck 

or elsewhere 

• Rapid onset of short lived neurologic impairment – resolves 

spontaneously 

• Symptoms represent more a functional disturbance than structural 

injury, +/- LOC 

• Normal imaging studies 

• Clinical symptoms cannot be explained by any other means 



NEUROPHYSIOLOGY 

SPORTS RELATED CONCUSSIONS 

•Microscopic / Chemical 

changes:  

• cell membrane stability 

• ion channels 

• glucose metabolism 

• neuron depolarization 

• free radical production 

 



SIDELINE TESTING 

SPORTS RELATED CONCUSSION 

• No perfect test or clinical marker that clinicians can rely on for 

immediate diagnosis of SRC in the sporting environment. 

• *Evolving injury in the acute phase, with rapidly changing clinical 

signs and symptoms. 

• The majority of SRCs occur without loss of consciousness or 

frank neurological signs. 

• In all suspected cases of concussion, the individual should be 

removed from the playing field and assessed by a physician or 

licensed healthcare provider (Varies by state). 



SIDELINE TESTING 

SPORTS RELATED CONCUSSION 

• Sideline evaluation of cognitive function is an essential component in the 
assessment of this injury. 

• An initial baseline evaluation including a symptom checklist, cognitive evaluation and balance assessment has been considered  
‘best practice’ for all athletes by the National Collegiate Athletic Association  

• Brief neuropsychological (NP) test batteries that assess attention and memory 
function have been shown to be practical and effective 

• SCAT5, Maddock’s Questions, Standardized Assessment of Concussion 
(SAC) 

• Standard Orientation questions (Person, Place, Time) are unreliable in the 
athletic setting. 

• Key concept in sideline assessment is the rapid screening for a suspected SRC, 
rather than the definitive diagnosis of head injury 
• If SRC suspected then a more thorough diagnostic evaluation, which should be 

performed in a distraction-free environment (eg, locker room, medical room) rather than 
on the sideline. 



SIDELINE TESTING 

SPORTS RELATED CONCUSSION 



SIDELINE TESTING 

SPORTS RELATED CONCUSSION 



SIDELINE TESTING 

SPORTS RELATED CONCUSSION 



SIDELINE TESTING: BESS 

SPORTS RELATED CONCUSSION 



SIDELINE TESTING 

SPORTS RELATED CONCUSSION 



COMMON SIGNS 

SPORTS RELATED CONCUSSIONS 

• dazed, stunned appearance 

• *confusion: assignment/position 

• moves clumsily 

• answers questions slowly 

• mood, behavior, personality changes 

• amnesia 



COMMON SYMPTOMS 

SPORTS RELATED CONCUSSIONS 

• Headache, pressure in head 

• Nausea, vomiting 

• Dizziness, balance problems 

• Blurred vision, photosensitivity 

• Difficulty concentrating 

• Feels “down”, groggy, foggy 



REMOVE 

SPORTS RELATED CONCUSSIONS 

• Any of the above signs and symptoms then remove 

• When in doubt sit them out (Err on the side of caution)  

• The player should not be left alone after the injury, and serial 

monitoring for deterioration is essential over the initial few hours 

after injury. 

• A player with diagnosed SRC, or suspected of having SRC, should 

not be allowed to return to play on the day of injury. 



REMOVE 

KING-DEVICK TESTING 

 



REMOVE 

KING-DEVICK TESTING 

• The King-Devick Test is a two-minute rapid number naming assessment in 
which an in individual quickly reads aloud single digit numbers and evaluates 
impairments of eye movements, attention and language function 

• Peer-reviewed research has shown that adding a vision-based performance 
measure to cognitive and balance testing enhances the detection capabilities 
of current sideline concussion assessment  

• A recent meta-analysis found King-Devick Test to be both sensitive (86%) and 
specific (90%) for the detection of concussion. Any worsening of King-Devick 
Test from baseline indicated a five-times greater likelihood of concussion  

• Both medical personnel and laypersons may administer the K-D test with high 
degrees of reliability  

• When the K-D and SAC were combined, their ability to detect concussion was 
increased to 89%, and increased to 100% when the BESS was added  

 

 



RE-EVALUATE 

SPORTS RELATED CONCUSSIONS 

• Once diagnosed on the sideline with a SRC the athlete should then have 

appropriate follow up with a physician skilled in concussion evaluation and 

management. 

•  A medical assessment including a comprehensive history and detailed 

neurological examination including a thorough assessment of mental status, 

cognitive functioning, sleep/wake disturbance, ocular function, vestibular 

function, gait and balance. 

•  Determination of the clinical status of the patient, including whether there has 

been improvement or deterioration since the time of injury. This may involve 

seeking additional information from parents, coaches, teammates and 

eyewitnesses to the injury. 

•  Determination of the need for emergent neuroimaging to exclude a more severe 

brain injury (eg, structural abnormality). 



REST 

SPORTS RELATED CONCUSSIONS 

• Physical and cognitive rest 

• 24-48 hrs. 

• Patients can be encouraged to become gradually and 

progressively more active while staying below their cognitive and 

physical symptom-exacerbation thresholds 

• *Rest may promote recovery by minimizing brain energy demands 

following concussion 

• The exact amount and duration of rest is not yet well defined  



REHABILITATION 

SPORTS RELATED CONCUSSIONS 

• Return to learn 

• Return to play 

• Manage concurrent injuries: 

• Psychological, cervical, Vestibular 

• *Controlled cognitive stress, pharmacological treatment, and school 

accommodations, may be beneficial. 

• Closely monitored active rehabilitation programs involving controlled 

sub-symptom-threshold, submaximal exercise have been shown to 

be safe and may be of benefit in facilitating recovery.  



REFER:PERSISTENT SYMPTOMS 

SPORTS RELATED CONCUSSIONS 

• Failure of normal clinical recovery 

• 10-14 days in adults 

• > 4 weeks in children 

• Individualized to target specific medical, psychosocial, or physical 

symptoms 

• Individualized symptom-limited aerobic exercise program 

• Targeted PT for cevical spine and vesitbular function 

• CBT for any behavioral or mood issues 



Vestibular/Ocular-Motor Screening (VOMS) for Concussion    

 



SCREENING AND TREATING 

VESTIBULAR SYMPTOMS 

• Demonstration by Chelsea Best MPT 

• Vestibular Therapist for Encore Rehabilitation in Mobile and 

Baldwin Counties 



BUFFALO CONCUSSION TREADMILL TEST (BCTT) 

Purpose: 

• To investigate exercise tolerance in patients with post-concussive 

symptoms (PCS) lasting more than 3 weeks.  

• To help establish appropriate levels of exercise to aid in Return to 

Play for concussed athletes and assist in treatment protocols.  

• To aid in differentiating between possible diagnoses for concussive 

symptoms (Cervicogenic injury, PCS, etc.) and etiology of the 

concussion.  

• To identify physiological variables associated with exacerbation of 

symptoms, and the patient’s level of recovery.  

 



TERMINATING THE TEST  

 

BUFFALO CONCUSSION TREADMILL TEST 

Test continues until:  

• Maximum exertion (RPE score of 19.5) is reported or  

• Test is terminated by experimenter due to a symptom exacerbation that 
causes significant increase in pain or symptom severity (an increase of 
more than 3 points on the Likert scale from resting score, addition of 
several new symptoms, or marked increase in severity of symptoms 
resulting in difficulty continuing test) or  

• Experimenter notes a rapid progression of complaints (ex. headache to 
searing focal pain) between symptom reports, patient appears faint or 
unsteady, or determines that continuing the test constitutes significant 
health risk for the participant, or  

• Patient reports an inability to continue the test safely  

 



TREATMENT/RETURN TO PLAY  

 

BUFFALO CONCUSSION TREADMILL TEST 

• On completion of the BCTT, concussion patients may be given an exercise 
prescription based on 80% of the maximum heart rate reached without symptom 
exacerbation. Patients are instructed to exercise at this level for 20 minutes daily 
without exceeding the time, or heart rate constraints.  

• Patients may increase heart rate by swimming, walking or stationary cycling - the 
athlete should not attempt resistance training.  

• If any post-concussion symptoms return along the progression, the athlete must 
return to the previous asymptomatic stage/maximum heart rate.  

• If the patient can exercise to voluntary exhaustion on the BCTT without eliciting 
symptoms, you may begin the process of returning him/her to play by following the 
five- step return to play program of the Zurich Consensus Statement.  

• Other prescriptions and recommendations will be based on the patient’s particular 
complaints. A patient may be recommended for cervical physical therapy, vestibular 
physical therapy, infusion therapy or treatment for temporomandibular joint disorders  

 



RECOVERY 

SPORTS RELATED CONCUSSIONS 

• Clinical recovery is defined functionally as a return to normal activities, 
including school, work and sport, after injury 

• Physiological time of recovery may outlast the time for clinical recovery (May 
still be at increased risk) 

• SRCs can have large adverse effects on cognitive functioning and balance in 
the first 24–72 hours after injury.  

• A greater number and severity of symptoms after an SRC predict a slower 
recovery. (strongest evidence) 

• Children, adolescents and young adults with a pre-injury history of mental 
health problems or migraine headaches are at a greater risk of having 
symptoms for more than 1 month 

• Newer research suggests that a lower symptom-limited heart rate threshold during graded exercise testing 
within a week of SRC in adolescents predicts a longer recovery time 



RETURN TO SPORT 

SPORTS RELATED CONCUSSIONS 

• Must be asymptomatic and back in school full time.  

• Gradual Step-wise rehabilitation strategy 

• An initial period of 24–48 hours of both relative physical rest and 

cognitive rest is recommended before beginning the RTS 

progression 

• There should be at least 24 hours (or longer) for each step of the 

progression. If any symptoms worsen during exercise, the athlete 

should go back to the previous step. 



RETURN TO SPORT 

SPORTS RELATED CONCUSSIONS 



RETURN TO LEARN 

SPORTS RELATED CONCUSSIONS 

 



RECONSIDER 

SPORTS RELATED CONCUSSIONS 

• Special populations: 

• Elite vs Non-elite athletes 

• Should follow same guidelines and management protocols 

• Children and adolescents 

• Expected recovery time line is 4 weeks 

• Students should have regular follow-up to monitor recovery and help with return 

to school, and may require temporary absence from school after injury 

• Should not return to sport until they have successfully returned to school 

• However, early introduction of symptom-limited physical activity is appropriate 



RESIDUAL EFFECTS AND SEQUELAE 

SPORTS RELATED CONCUSSIONS 

• Long term consequences are inconclusive 

• Clinicians should be mindful of potential complications such as cognitive impairment, 

depression and potential of developing CTE 

• Cause and effect relationship has not been established yet 

• The potential for developing chronic traumatic encephalopathy (CTE) must be a 

consideration, as this condition appears to represent a distinct tauopathy with an unknown 

incidence in athletic populations  

• Athletes with significant neurological decline do not always have histopathological 

changes of CTE  

• The presence of histopathological changes of CTE are not always associated with 

neurological symptoms  

• Neurodegenerative pathological changes similar to CTE can occur naturally with the 

aging process  



RISK REDUCTION 

SPORTS RELATED CONCUSSIONS 

• Role of pre-participation and baseline screening 

• May identify high risk individuals with past concussions and serve as an 
entry point for education 

• Identify comorbid conditions that may make diagnosis more difficult  

• Pre-season Concussion Education 
• An initial baseline evaluation including a symptom checklist, cognitive evaluation and balance assessment has been 

considered ‘best practice’ for all athletes by the National Collegiate Athletic Association  

• Helmets and mouthguard do not prevent concussions but prevent other 
injuries and traumas 

• Style of play (Helmet to helmet contact, limiting body checks in youth hockey)  

• Neck strengthening 



RISK REDUCTION 

SPORTS RELATED CONCUSSIONS 

• USA Concussion Awareness Program: CAP 

• The website: www.concussionawarenessprogram.org 

• Neurocognitive testing 

• Educational video 

• Pre and post-test 

• Sideline assessment tool 

• Concussion clinic information and contacts 

• Return to play and learn protocol 

 

http://www.concussionawarenessprogram.org/


SPORTS RELATED CONCUSSIONS: CAP RESULTS 

• Results indicated statistical significance (p< .001) when all scores for the 
attitude based questions 

• They scored higher on the post-test (M = 21.22) than the pretest (M = 
19.69).  

• Knowledge based questions only (N=556) indicated statistical significance 
(p< .001) with an increase in the scores from prior to the program (M = 
4.06) to after the education program was completed (M = 4.44).  

• The athletes (N=533) reached statistical significance (p<.001) with an 
increase in the attitude and knowledge of the post-test compared to the 
pretest.  

 

Risk reduction 



EMERGING TESTS 

• Helmeted and Non-Helmet Impact monitors 

• Biomarkers 

• Blood, saliva, CSF 

• FDA approval of brain protein trauma indicator for ruling out intracranial bleeds (reduce 
CTs in ER) 

• Currently no role for genetic testing 

• ?? Genetic factors in influencing risk of injury and recovery 

• Neutraceuticals 

• B-Vitamins, Omega-3-FA’s, Vitamin D, N-Methyl-D-aspartate, exogenous Ketones, 
Magnesium, Keto-Diet 

• no human evidence that nutraceuticals prevent or ameliorate concussion in athletes  

 

 

 



CLINICAL PROFILES 
 

EMERGING CONCEPTS 



SUMMARY 

• Sport related concussion is a complex, heterogeneous brain injury that typically resolves clinically in 1 –4 weeks. 

• The diagnosis of concussion is challenging as it relies on self-reported symptoms that can be 
caused by other common conditions and there are no readily available objective diagnostic 
tests to confirm the diagnosis. Use the tools you have to help 
 

• When in doubt sit them out! 

• Remember this is an evolving condition 

• Knowledge transfer and SRC education is increasingly valuable in management and prevention 
of concussions. Consider a comprehensive education and baseline testing program if 
resources exist 

• Keep Vestibular deficits in mind for athletes who are back to normal with everything but can’t 
tolerate full practices. Refer for therapy early 

• Don’t be afraid to initiate a sub-symptom threshold exercise program. Familiarize yourselves 
with the BCTT 

• Help keep sports safe  

• No harm in taking unnecessary head contact out of sports  
 



THANK YOU!! 


