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LEARNING OBJECTIVES

1. Discuss the latest methods available for the 

diagnosis and treatments available for concussions

2. Discuss the use of the testing mechanisms available  

for student – athletes

3. Discuss the concerns about chronic traumatic 

encephalopathy and its impact for future athletes

4. Discuss the Berlin Protocols for safe return to play

Concussion Myths

• Myth #1 - You must experience loss of consciousness to sustain a 
concussion. 

−Totally untrue.  Most concussions do not involve any loss of consciousness

• Myth #2 - Concussions only result from a direct blow to the head. 
− It’s actually the sudden deceleration.  The brain keeps moving because of its jello-like consistency.  

The rapid change in motion causes the injury to nerve cells in the brain

• Myth #3 - Anyone who gets a concussion needs a CT scan or MRI 
immediately. 

−These tests will NOT show a concussion!  An immediate CT is used to look for skull fractures or 
bleeding inside the brain, but does not show any changes with a concussion.  MRI may used later on 
looking for more specific damage when symptoms are changing or not resolving

• Myth #4 - You need to wake someone with a concussion every 20-60 
minutes. 

−Actually leads to more problems, including the symptoms from sleep deprivation.  Good restorative 
sleep helps heal a concussion
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House committee approves bill on concussion 

management in youth sports.

The state House of Representatives' Education Committee on Monday 

reported out legislation supporters say is intended to help Pennsylvania 

schools better manage concussions that happen in interscholastic sports. 

House Bill 2728 

(http://www.legis.state.pa.us/CFDOCS/Legis/PN/Public/btCheck.cfm?txtType=HTM&sessYr=2009&se

ssInd=0&billBody=H&billTyp=B&billNbr=2728&pn=4274&Email=True&iRegionID=1&Dome=True)

sponsored by Rep. Tim Briggs, D-Montgomery, would require that any 

athlete exhibiting signs of a concussion or head injury be removed from the 

athletic activity in which they are participating. The student would not be 

allowed to return to participation until the student is evaluated and cleared 

for return in writing by a licensed or certified health care practitioner whose 

scope of practice includes the management and evaluation of concussions. 

Prior to the committee's final approval of the bill, the legislation was 

amended on a close 11-10 vote with changes offered by Rep. Paul Clymer, 

R-Bucks, the minority chairman of the committee. Clymer's amendment 

inserted language to ensure no additional civil liability for independent 

contractors, such as umpires and referees, if they fail to recognize the signs 

of a concussion.

Sports Illustrated article highlights 

brain trauma caused by football 

collisions
Sound Bend Tribune Online

Published: October 28, 2010

In this week’s November 1st issue of Sports 

Illustrated David Epstein’s report “The Damage 

Done” takes a close look at brain trauma 

suffered by football players, not from 

concussive blows but rather from the hundreds 

of “minor” hits that are just as 

traumatic………..
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Cognitive Effect of One Season of Head 

Impacts
Posted: 07 Jun 2012 06:03 PM PDT

Cognitive effect of one season of head impacts in a cohort of collegiate 

contact sport athletes. 

McAllister TW, Flashmasn LA, Maerlender A, Greenwald RM, Beckwith JG, Tosteson TD, Crisco JJ, Brolinson PG, Duma SM, 

Duhaime AC, Grove MR and Turco JH. Neurology. 2012. 78:1777-1784. 

http://www.neurology.org/content/early/2012/05/16/WNL.0b013e3182582fe7.abstract?sid=8ceb45be-aa45-463e-8487-

f6dcb215f769

Recently in many media outlets, concerns have been raised over the long-term 

effects of head impacts on athlete’s cognitive function. While many studies have 

looked at the effects of mild traumatic brain injuries, few studies have looked at 

repetitive head impacts and their long-term effects. Therefore, McAllister and 

colleagues completed a pretest/posttest cohort study to evaluate if repetitive head 

impacts sustained over 1 season would affect cognitive performance.

NFL and players union agree to updated concussion 
protocol
CNN 10/8/2022

•The National Football League and the NFL Players Association 
agreed to update the league’s concussion protocol on Saturday.

•The decision follows a review of the response to Miami Dolphins 
quarterback Tua Tagovailoa’s injury on September 25. Tagovailoa
suffered an apparent head injury and was later allowed to reenter 
the game. Tagovailoa, 24, was later hospitalized for a concussion.
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https://www.cnn.com/2022/10/08/football/nfl-concussion-protocol-change-spt
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http://feedproxy.google.com/~r/SportsMedicineResearchInTheLabInTheField/~3/AW6WGXjFCLU/cognitive-effect-of-one-season-of-head.html?utm_source=feedburner&utm_medium=email
http://www.neurology.org/content/early/2012/05/16/WNL.0b013e3182582fe7.abstract?sid=8ceb45be-aa45-463e-8487-f6dcb215f769
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Concussion
(Closed Head Trauma; Diffuse Brain Injury)

•THANK 
YOU 
BEN!!!

• (He says VERY tongue 
in cheek)

N.F.L. Asserts Greater Risks of 

Head Injury

By ALAN SCHWARZ

Published: July 26, 2010

The National Football League is 

producing a poster that bluntly alerts its 

players to the long-term effects of 

concussions, using words like 

“depression” and “early onset of 

dementia” that those close to the issue 

described as both staggering and 

overdue. 
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http://topics.nytimes.com/top/reference/timestopics/people/s/alan_schwarz/index.html?inline=nyt-per
http://topics.nytimes.com/top/reference/timestopics/organizations/n/national_football_league/index.html?inline=nyt-org
http://health.nytimes.com/health/guides/disease/concussion/overview.html?inline=nyt-classifier
http://health.nytimes.com/health/guides/disease/dementia/overview.html?inline=nyt-classifier
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Concussion

• “Diffuse brain injury”
−TBI: Traumatic Brain Injury 

•Focal brain injury: More severe
−Epidural, subdural, intracerebral 
hematomas

•Most common in football, hockey, boxing, 
martial arts…..

•Acceleration / Deceleration injury
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Occurance

•1.6 to 3.8 million sports-related TBIs 
occur each year

•Concussion accounts for 6-10% of all 
sport related injuries
Higher risk among high school athletes 
in contact sports

• Langlois, 2006

Other Factors

• “Silent Epidemic”

•Multiple injuries can have long term effects

•Over 50% of concussions may go unreported

•Athletes can (& will) hide the symptoms to remain 
in the game

•Coaches and parents want the athlete to play
−Will down-play the severity

• McCrea, 2004
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Key Points

•#1 symptoms are confusion, headache, & sleep 
disturbances

•Most sensitive / objective parameters: 
−Balance (BESS)

−Eye motion (VOMS)

•Look for Retrograde and Anterograde amnesia

•Level of consciousness
−LOC seen only in 10% of concussions

−If unconscious >>>>>> CAB’s 

−Assume c-spine injury

Diagnosis of Concussion – Difficult!!

•Physical examination and 
neuropsychological tests are not 100%

−BESS / VOMS more objective & dependable 

−Central nervous system imaging is not helpful

•Most times clinicians must rely upon the self-
report of symptoms

•Athletes will:
−1) Under-report symptoms

−2) Intentionally fail to report symptoms

•Parental, peer, & coach pressure
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Consensus Statement: Berlin
• #1 Vienna 2001

• #2 Prague 2004

• # 3 - May 2009
−Clin J Sports Med, Vol 19, Num 3

• #4 - Zurich 2012
−http://bjsm.bmj.com/content/47/5/250.full

• #5 - Berlin 2017
−https://bjsm.bmj.com/content/52/10/635

• Currently under review
−Lack of diagnostic specificity

−Management strategies that are not evidence based

−Rehabilitation goals that are not attainable
• Clinical Journal of Sport Medicine: March 2014 - Volume 24 - Issue 2 - p 93–95

Neuropsych Testing

•Current standard of care: Administer before 
starting any sports 
−Not just contact
−Baseline to compare to

•Most athletes returned to baseline in 2-4 
weeks
−Can be Post-concussive for weeks to months!

➔Can help with determining safe return to play 

➔Use in addition to patient report of symptoms
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Neuropsych
Testing

• Standardized 
Assessment of 
Concussion

Brain Injury Association of 
America

1608 Spring Hill Road

Suite 110

Vienna, VA 22182

703-761-0750 / 800-444-
6443

• Cost ??

Cogstate (Axon)

•Also computer based system

•Requires a baseline 
−Data submitted to secure online server

•After injury, athlete can be re-tested from any 
web-connected computer & able to compare 
scores

•Cogstate also does analysis on pre- and post-
tests
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ImPACT: 
Univ of Pittsburgh

• Computerized system to aid in evaluating concussion 
management and safe return to play

• Battery of scientifically validated neuro-cognitive testing on 
large populations

−?Does not require baseline testing for individual athlete

• Newer studies question the reliability of the test
−Athletes purposely doing poorly on the pretest to make post injury test 

scores seem higher

−Noting a 37-46% False Positive and False Negative testing rates

−Pilot program Special Olympics NJ not noting this

• Journal of Athletic Training 2013;48(4):506–511

SCAT: Sideline Concussion Assessment Tool 

•Current Standard of Care

•Developed by Prague Group 2005

•Symptom score sheet post-injury

•Mental function assessment in several areas

•Not a full neuro-psych test

•Does have some baseline to compare with post-injury

•SCAT 3 released 2012

•SCAT 5 released 2017 (still being used)
−From Zurich consensus paper
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SCAT 

• In use since 2005 initially 
for sideline assessment

•For athletes 13 & older
Child SCAT for 5-12

•Measures

Symptoms

Orientation

Memory

Balance / Gait

Concussion Blood Test

•Banyan Brain Trauma Indicator
−Ubiquitin carboxy-terminal hydrolase

−L1 and glial fibrillary acidic protein

• Released from the brain into the blood within 12 hours

• “Levels of these blood proteins after mTBI can help 
predict which patients may have intracranial lesions 
visible by CT scan and which won’t” 

• FDA News 02/14/2018

• https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm596531.htm

• Use of the blood test may reduce the number of unnecessary 
CT scans on patients 

− Reduced costs

− Less unnecessary radiation exposure
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Concussion Blood Test 2

•Blood levels from 106 athletes before and after injury
−Still in research stage

•Noted elevated levels with 1st 6 hours
−UCH-L1 (ubiquitin C-terminal hydrolase L-1)

−S100B (S100 calcium binding protein B)

−SBDP150 (Alpha-II spectrin breakdown product 150)

−IL-1RA (interleukin-1 receptor antagonist)

• Increased levels of IL-1RA noted with recovery

• From Annals of Neurology June 2020

25

Concussion Recovery vs Post Concussive

• Recovery usually best on self reporting and serial exams

• Previous research suggests that salivary microRNAs – small molecules 
that can regulate the amount of specific proteins a cell makes – may 
serve as potential markers to identify children with concussion who are 
at increased risk of prolonged Post Concussive Syndrome

−Expression of 13 salivary microRNAs differ over time following concussion in children with vs 
without prolonged Post Concussive Syndrome.

• Research involved:
−60 patients ages 1-17
−Saliva samples at 1 week, 1-2 weeks, and 4 weeks post injury
−These were compared to symptoms and testing results
−827 microRNA samples analyzed

• 91 had elevated levels

• 13 had significant correlation 

• News Wise 26-Oct-2022 12:05 AM EDT, by Nationwide Children's Hospital
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Post Concussive Syndrome

•? Starts 1-3 months after acute concussion

•Symptoms are:
−Headache

−Irritability

−Memory loss

−Fatigability

−Dizziness/vertigo

−Impaired concentration

−Sleep disturbance

•May take weeks months years to resolve!

•May be permanent (CTE?)!

Medscape   Sep 24, 2018 

Author: Eric L Legome, MD; Chief Editor: Trevor John Mills, MD, MPH

(Email from Sports Medicine Listserv)

Sent: Fri, Oct 29, 2010 11:52 am

Subject: second impact syndrome

Had a young man here in Kansas City area who 

had a concussion last week that was cleared by his 

doc. Then last night had an interception, tackled, 

came to the sideline complaining of wheezing, and 

collapsed, convulsed and was lifeflighted to 

KUmed. He died at 4 AM this morning. most likely 

second impact syndrome. Already getting phone 

calls this AM from reporters to comment on story. 

Very sad..

Second Impact Syndrome
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October 29, 2010 Friday

"It was just a routine play. I don't think 

there was anything special," Orrick told 

the Miami County Republic after the 

game. "I think he just hit the ground 

pretty hard with his head. He came on 

the sideline and told one of my 

assistants, 'my head is really hurting.' He 

sat down on the bench. He then stood 

up, but his legs went underneath him and 

collapsed there."

NBC Action News also reports that Stiles was taking part in his 

first game since returning from a concussion suffered in early 

October. Stiles' father confirmed this to the Kansas City Star, 

noting that his son suffered a concussion during the homecoming 

game earlier in the month, but was cleared to play Thursday.

Spivak  AOL News 10/30/2010

http://www.fanhouse.com/2010/10/30/nathan-stiles-kansas-high-school-football-player-dies-

after-in/

Nathan Stiles 17 y/o

Spring Hill HS, Kansas City

Second Impact Syndrome

•Athlete receives second minor head injury before 
fully recovering from previous concussion

•Can lead to rapid & catastrophic cerebral edema 
and swelling

−Mortality is not uncommon!

•Rare, but more common in younger / pre-adolescent 
athletes

•Do NOT ignore post-concussive symptoms!!
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Other Issues:
All brains recover at different 

paces

•Some athletes can recover completely from 
a concussion

•Others retain some residual damage

•Repeated concussions, even minor 
especially starting at young ages, make 
patients susceptible to more damage

Cantu: ATSNJ July ‘11

Owen Thomas brain autopsy reveals 
disease

Repeat head trauma may have led to Thomas' 
suicide last spring

by Calder Silcox | Tuesday, September 14, 2010 
Daily Pennsylvanian

A brain autopsy of Penn football player Owen Thomas, who committed suicide in 

the spring, revealed that the standout lineman had developed a disease caused by 

repeated head trauma. Commonly experienced by football players, the disease has 

also been linked to depression.

Thomas, then a Wharton junior, hanged himself in his off-campus apartment in 

April, shortly after being elected captain of the football team for the 2010 season. 

The event took family, friends and teammates by surprise.

The brain autopsy was performed by researchers at Boston University, The New 

York Times reported Monday [2]. The autopsy showed early stages of chronic 

traumatic encephalopathy, which has been found in over 20 deceased National 

Football League players. Thomas’ case is the first to be confirmed in a non-NFL 

player, and Thomas is the youngest known football player to develop the disease.
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Researchers find brain trauma in 
Henry

By Peter Keating ESPN The Magazine  June 
29, 2010

Chris Henry, the Cincinnati Bengals wide receiver who 

died in a traffic accident last year, had chronic 

traumatic encephalopathy (CTE) -- a form of 

degenerative brain damage caused by multiple hits to 

the head -- at the time of his death, according to 

scientists at the Brain Injury Research Institute, a 

research center affiliated with West Virginia University. 

Junior Seau Suicide 

Shows How Little We 

Know About Head 

Trauma 
The Daily Beast, May 6, 2012

The suicide of NFL linebacker 

Junior Seau has reignited the 

debate over head trauma's long-

term effects. But as Casey 

Schwartz reports, concussions 

remain a perplexing medical 

mystery. 
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http://sports.espn.go.com/nfl/players/profile?playerId=8497
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Concussion Movie

• “In Pittsburgh, accomplished 
pathologist Dr. Bennet Omalu 
uncovers the truth about brain 
damage in football players who 
suffer repeated concussions..”

• Actually about CTE

• CTE known since the 1920’s, Dr 
Omalu noted the relation ship 
between football & CTE

NY Times: Autopsies 95% Positive for CTE

July 25, 2017

TOP STORIES

A study of the brains of 111 N.F.L. players shows 110 had chronic degenerative 
injuries. "It is no longer debatable," said the pathologist.

Tuesday, July 25, 2017 11:18 AM EDT

Dr. Ann McKee, a neuropathologist, has examined the brains of 202 deceased football 
players. A broad survey of her findings was published on Tuesday in The Journal of 

the American Medical Association.Of the 202 players, 111 of them played in the N.F.L. 
— and 110 of those were found to have chronic traumatic encephalopathy, or C.T.E., 

the degenerative disease believed to be caused by repeated blows to the head
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http://p.nytimes.com/email/re?location=pMJKdIFVI6pghfX2HXfSzxRpdoyDWYNWN1TiSyEdC6WnCYkmJw6xemcr7Y9VbwUPjlNDFjnbGCJIhiyiIyQzk1MlcimGQbrLPk/A7iZpdZqlAEhOZiizqvSJFtvOz5iGAGHMbWzeyzYWCqT3U4rob5lInpD9ey/R927ded6t7E4=&campaign_id=18055&instance_id=100583&segment_id=110955&user_id=dead70bcc0fe4e02813f91e90b2713f3&regi_id=59325006
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Chronic Traumatic Encephalopathy

•Found most commonly in athletes with 
multiple head “injuries”

−Can be an accumulation of multiple small “hits” & not all 
causing symptoms

•73% of pro-football players with CTE died in 
middle age (mean 45 y/o)

•64% of deaths have been from
−Suicide

−Abnormal erratic behavior

−Substance abuse

Repetitive Subconcussive Impacts 
Linked to CTE

•Postmortem brains of 4 male athletes ages 17-18 
−Sustained multiple sports related closed head impact injuries

•Compared to postmortem control brains from 4 male 
athletes ages 17-22

− No history of head injuries

•Microscopic examination of brains revealed early 
stage CTE

−NOT seen in control brains

Brain, Volume 141, Issue 2, 1 February 

2018, Pages 422–458
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Single Injury Damage

•Single head injuries can cause physical changes in the brain that 
remain

•Brain scans in some athletes who suffered traumatic brain injuries 
an average of 31 years prior showed clear evidence of a specific 
form of a brain protein called tau

−Phosphorylated tau accumulates in brains due to traumatic brain injury

−Hallmark of CTE and Alzheimer’s

−“As predicted, there was considerable variability in the extent of flortaucipir binding across 
TBI participants,” 

Science Translational Medicine,  Hess, P.,  Sept 5 2019

Pathological Changes

•Cerebral atrophy

•Medial temporal lobe atrophy

•Mammillary body atrophy

•Thinning of the hypothalamic floor

•Marked dilation of II and III ventricles

•Cavum septum pellucidum with fenestrations

•Pallor of the substantia nigra

•NOT equal to Alzheimer’s, changes deeper 
down in 5th later of cortex 

−CTE is more superficial near blood vessels & no beta amyloid 
deposition 
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Symptoms CTE

•Cognitive changes 69%
−Memory loss / Dementia

•Personality / Behavioral changes 65%
−Aggressive / Violent behavior

−Confusion

−Paranoia

•Movement abnormalities 41%
−Parkinson's (Dementia pugilistica)

−Gait / Speech problems

•Sleep disturbance is an early & EXTREMELY 
important symptom

Treatment CTE

•NONE!!!!!!!!
−Treat symptoms

•Prevention is currently the only available 
treatment option

•Boston Hospital is working on various 
pharmacological approaches to prevent 
progression of CTE
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Treatment of Concussions

•PREVENTION!!!!!!!!!!

•New NFL rules regarding helmet hits
−Need to be a role model for younger athletes

•Air bladders in football helmets.
−Absorb linear forces so they DO prevent focal injuries (eg, skull 

fractures).

−Do NOT absorb rotational forces!!

−Could cause increase in concussion rate because athletes have a 
false sense of security.

−Older helmets with air bladders extended lower on the neck, 
causing brachial plexus injuries

Helmets & Prevention

•Most studies indicate helmet designs do not prevent 
concussions

−Effective in reducing the number of skull fractures and brain contusions,

−Not effective in reducing the shear forces involved

• http://www.sportsafetyinternational.org/new-football-helmet-study/

•Riddell Revolution
−5.3% concussion rate vs 7.6% 

• ?clinical significance

• Collins et al Neurosurgery 2006

•Riddell Axiom
−Newest helmet   Not fully released

−Concussion rate not yet determined

−Helmet is custom fitted to player vs position

−“In-Site” impact sensing 
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Helmets & Prevention

• Impact sensing helmets monitor when an athlete has sustained a 
potentially serious hit

•No specific standards yet

•Various types:
−Lights on back of helmet

−Linked to system on the sideline

Treatment..  Other sports

•Soccer headers
−Sports organizations are considering rule changes for 
younger players.

−Hitting a ball with an immature skull puts athlete at risk of 
concussion.

−Protective head gear will not decrease risk of 
concussion.

−Young athletes should avoid headers
• No headers <10 y/o 

• In practices 11-13 y/o

• In games 14 y/o
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Waking during the night

•VERY controversial!
−Most evidence is currently against

−Mostly relates to looking for signs of an intracranial bleed

•Have observer look for
−Unusual breathing patterns

−Atypical movement

−Convulsions

−Bleeding

• If there is concern…… admit

Clinical Assessment

•Symptom assessment
−Headache, confusion, blurred vision, nausea

•Neuro-psych testing:  SCAT5*

•Tests to determine mental status.
−3-5 word recall  (usually 2-3x)

•Physical assessment (BESS VOMS)
−*Ocular Vestibular testing

• Pursuits, Saccades, Convergence

−*Balance testing

•Balance & cognitive testing (The “Karate Kid” Test)

−Serial 7’s (count backward from 100 by 7’s)

−Recite months in reverse order

−Both while balancing on 1 foot
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Imaging

•Computed tomography (CT) scan and magnetic 
resonance imaging (MRI) study results are normal in 
concussions.

•Recommended ONLY if focal symptoms present, 
looking for:

−Epidural bleed
−Skull fracture

•Be mindful of amount of radiation to which the athlete is 
exposed with CT scans

•MRI - Useful for suspected smaller lesions and 
aneurysms.

Childhood CT scans are found 
to raise cancer risk

By Steven Reinberg

Associated Press  Fri, June 8, 2012

• WEDNESDAY, June 6 (HealthDay News) --
Children who undergo CT scans of the head may 
raise their risk of developing brain cancer or 
leukemia later in life, a new study says.

• Although multiple CT scans could triple the risk, the 
absolute risk remains small -- one case in 10,000 
scans of the head, the researchers said.

• http://www.philly.com/philly/health/topics/HealthDay665501_20120607_C
hild_CT_Scans_Might_Up_Risk_of_Brain_Cancer__Leukemia.html?ref=
more-like-this#ixzz1xCTSUFyO
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Other Imaging

•PET + CT  & new PET + MRI   radioactive 
tracers & cost

•Blood Oxygen Level Dependent (BOLD) more 
sensitive to small hemorrhages

•Susceptibility Weighted Images (SWI) also more 
sensitive

•MR Spectroscopy – biochemical info 

•DTI – diffusion of isotopes, shows direction of 
flow

• fMRI – shows increased activation 

New Paradigm for Diagnosis

• Examination for autonomic dysfunction, including orthostatic 
hypotension and exercise intolerance with symptom exacerbation (e.g., 
the Buffalo Concussion Treadmill Test).

• Assessment of cranial nerve abnormalities, especially in olfaction.
• Examination for injuries of the head, neck, and, especially, cervical 
spine, which can produce dizziness, headaches, and abnormalities in 
balance. Assessments include cervical proprioception and 
[temporomandibular] joint problems.

• Balance/coordination examination. Tests include motor coordination 
and dual tasks (e.g., solving math problems while undergoing the 
Timed Up and Go test).

• Vestibulo-ocular and ophthalmologic examinations. Vestibulo-
ocular impairments are tested with the Head Thrust Test; dynamic 
visual acuity is also examined. Also assessed are smooth 
pursuits, horizontal and vertical saccades, near point of 
convergence, horizontal vestibulo-ocular reflex, and visual motion 
sensitivity.

• Jonathan Silver, MD reviewing Matuszak JM et al. Sports Health 2016 Mar 28.
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Balance assessment in the management 
of sport-related concussion.

Matthew Alan Gfeller Sport-Related Traumatic Brain Injury Research Center, Department of 
Exercise and Sport Science, University of North Carolina at Chapel Hill

Clin Sports Med, 2011  Jan;30(1):89-102

• Although neuropsychological testing has proven to be a valuable 
tool in concussion management, it is most useful when administered 
as part of a comprehensive assessment battery that includes 
grading of symptoms and clinical balance tests. A thorough sideline 
and clinical examination by the certified athletic trainer and team 
physician is considered an important first step in the management of 
concussion. The evaluation should be conducted in a systematic 
manner, whether on the field or in the clinical setting. The evaluation 
should include obtaining a history for specific details about the injury 
(eg, mechanism, symptomatology, concussion history), followed by 
assessing neurocognitive function and balance, which is the focus 
of this article. The objective measures from balance testing can 
provide clinicians with an additional piece of the concussion puzzle, 
remove some of the guesswork in uncovering less obvious 
symptoms, and assist in determining readiness to return safely to 
participation. 

Vestibular Therapy

•A form of physical therapy that uses specialized exercises that 
result in gaze and gait stabilization. Exercises involve head 
movement that are essential in stimulating and retraining the 
vestibular system.

•Ocular therapy is also used to enhance gaze stability, aid postural 
stability, and to improve vertigo

•VT is also used to help with headache control

• Brain Injury Vol 29, 2015 – Iss 2 Concussions

• Krontas, Journal Athletic Training, Mar 2017
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Treatment.. Headaches / Sleep Disorder

• Acetaminophen
Caution: Withdrawal headaches

• NSAID’s
Caution: Bleeding

• Narcotics / Barbiturates 
Caution: Addiction

• Benzodiazepines
Caution: Addiction, Decrease 
Stage IV & REM

• Antidepressants
• Tricyclics

• Amitriptyline (low dose)*

• Clomipramine

• Anti-seizure medications
• Topiramate*

• Divalproax

• Levetiracetam

• Gabapentin

• Atypical
• Amantadine*

• Guanfacine
Are 

concussions a 

migraine 

trigger??

Return to Play

•Current return-to-play 
standard of care does not 

allow an adolescent athlete to 
return to play the same day a 
concussion was sustained or 

suspected!
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Return to Play

•Professional level ONLY
−Athlete sits out of play for 15 minutes.

−Retest – Baseline testing required!!!!

−If athlete at baseline and asymptomatic, could possibly 
return to play 

•Not recommended!!!

•Not allowed at college, high school levels

Return to Activity

•Athlete should NOT be allowed full activity 
until symptoms have resolved 

•Treatment is mainly rest and not only includes 
physical activity but MENTAL activity as well
−Good evidence that trying to continue full mental functioning, 
such as school, will prove to be difficult for the patient and may 
even SLOW recovery!

−Medical leave….. slow making up missed work 
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Return to Activity

•Athlete must be close to baseline Neuro-psych testing
−ImPact – falling out of favor but still used

−Symptom testing: balance, ocular-vestibular 

• BESS VOMS

•Serial evaluations (5 Step Return to Play)
−Athlete performs exertional tests 

−Rest for 24 hours

−Re-test exertional, balance, ocular-vestibular

•Adolescents & younger: must be symptom free before 
returning to full activity

−Avoid Second Impact Syndrome!!

Complete Physical Rest NOT Indicated

•Guidelines are shifting toward exercise earlier in 
the recovery period

•Athletes should become gradually and 
progressively more active while staying below 
their symptom-exacerbation thresholds

−Activity level should not bring on or worsen symptoms

−All activity to the point of symptoms then STOP!

•All athletes start on Step 1/2: 5 Step Return to 
Play Protocols

• Br J Sports Med. Published online 04/2017
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Complete Mental Rest Unnecessary

•Prospective cohort study of patients presenting 
to a sports concussion clinic at Boston 
Children's Hospital

−Patients sorted into 4 groups: most to least levels of cognitive 
activity

•Patients in the highest quartile of cognitive 
activity days took significantly longer to recover 

•Those in the lower three quartiles had similar 
recovery curves

Brown NJ et al. Pediatrics 2013 Jan 6

Return to Activity

•No symptoms reported with/without exertion

•Neuropsych affected by effort & motivation
• Feel threatened

• Feel inconvenienced

• Fake lower baseline score to try to get RTP sooner

•Is NOT as “cookbook” as with orthopedic 
injuries 

•“Can play safely with a below the neck 
injury….  Cannot with a brain injury”

• Robert Cantu, MA, MD, FACS, FACSM

• Clinical Professor of Neurosurgery at BUSM
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Berlin Graduated RTP Protocol 2017

**ALL athletes should start on Step 2 

immediately!!

Return to…

•School
−Symptomatic students may require active supports and 
accommodation

−Gradual decrease as functioning improves

•Work
−May initially need to reduce both physical and cognitive 
exertion

−Restricting work during initial stages of recovery may be 
indicated 

•Repeated evaluation of both symptoms and 
cognitive status is recommended

• CDC December 2015
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Questions???
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