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Brandon Kakos, MD

DMC Orthopedics and Sports Medicine

 Neither I, Brandon Kakos, nor any family member(s), have any relevant financial 
relationships to be discussed, directly or indirectly, referred to or illustrated with or 
without recognition within the presentation

 Recognize that Concussion is a diverse/evolving injury requiring a 
multidisciplinary approach

 Identify the common symptoms of concussion and how to appropriately assess 
both on the sideline and in the office

 Understand the different sideline and office diagnostic modalities 

 Implementing Individualized Treatment Strategies for return to daily 
activities/school/sport
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Max Griffin (UFC Fighter): "We have concussions 
all the time. Like all the time. We have mild ones 
from getting hit, even not getting hit. You'll be just 
kind of woozy today, or whatever. You just fight."

 April 2015- Harris Poll- Assessing Current Level of Knowledge about concussions with 
adults in the US
 Online Survey; 2,012 US adults >18 years
 948 respondents had school or college aged children 

 Results:
 89% believed concussions are a moderate or serious health concern; 2% say it is no concern at all

 41% felt that getting a concussion is living a nightmare

 24% would be scared it would change their life forever if they got concussed

 22% would be anxious they wouldn’t be able to live their life the way they want after a concussion

 18% felt that concussions aren’t as bad as people think

 83% fell that people generally do not take concussions seriously enough

 32% of parents live in fear that their child will get a concussion

 25% of parents do not let their kids play some contact sports because of concussion concerns

 87% of US adults do not know how a concussion is defined 

 79% believe there is no real way to recover from a concussion
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 "We always have concussion-like symptoms, (but) I've been in fights where I 
couldn't see, and I didn't say, 'I can't see,'” 

 "We have concussions all the time. Like all the time. We have mild ones from getting 
hit, even not getting hit. You'll be just kind of woozy today, or whatever. You just 
fight.”

 "If I've got a fight, I'm fighting,” 

 "If you're going to wheel me out there, put me in a wheelchair and drop me in there, 
I'm going to fight, dude.”

 UFC Fighter Max Griffen-

 In 2017, the CDC estimated 2.5 million high school students reported having at least one 
concussion related to sports or physical activity during the year preceding the YRBS

 An estimated 1.0 million students reported having two or more concussions during the same 
time frame.

 DePadilla L,  Miller GF et al Self-Reported Concussions from Playing a Sport or Being Physically Active 
Among High School Students — United States, 2017. MMWR Morb Mortal Wkly Rep 2018;67:682–685.

 Underreporting remains a problem
 In a study of high school athletes with concussions 40% reported that their coach was 

unaware of their symptoms
 Rivara FP, et al. The effect of coach education on reporting of concussions among high school athletes 

after passage of a concussion law. Am J Sports Med 2014;42:1197–203

 ~33% of athletes have sustained previously undiagnosed concussions, defined as a blow 
to the head followed by the signs and symptoms included in the PCSS 

 Meehan PM, et al. The Prevalence of Undiagnosed Concussions in Athletes. CJSM. 2013 Sep; 23 (5): 339-
342

 Football, Ice Hockey and Lacrosse have high rates of concussion in high 
school male athletes
 Soccer, lacrosse and basketball have high rates of concussion in high school 

female athletes
 Gessell LM, et al. Concussions among united states high school and collegiate athletes. J Athl

Train. 2007; 42 (4): 495-503

 63 % of boys and 73 % of girls engaged in some type of sport and playground 
activities, it is not surprising that over 300,000 athletes per year are involved 
in sports-related head injuries

 Webb, F. M., & Salinas, C. M. (2011). Sport neuropsychology for children. In A. Davis 
(Ed.), Handbook of pediatric neuropsychology (pp. 1095–1109). New York: Springer.

 90% of concussion occur without loss of consciousness 
 57% of athletes with concussions do not receive clinical care for their injury
 Athletes are four to six times more likely to experience a second concussion, and that the 

second concussion results from milder trauma
 Guskiewicz, K. M., McCrea, M. A., Marshall, S. W., Cantu, R. C., Randolph, C., Barr, W. B., et al. 

(2003). Cumulative effects associated with recurrent concussion in collegiate football 
players. Journal of American Medical Association, 290, 2549–2555.
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Prevention

Future

• Biomarkers
• Neuroimaging

• Rule Changes?
• Behavioral 

Modification
• Cervical 

Strengthening 
• Vision Training
• New materials 

and helmet

Acute 
Treatment 

Acute 
Diagnosis

Treatment  
Modalities

Concussion

• Initial Rest
• External Stimulus 

Reduction
• Sub symptom 

Threshold Exercise
• Gradual return to 

daily 
life/school/sport

• Pharmacotherapy

• Vision/Ocular 
Therapy

• Vestibular Therapy
• Physical Therapy
• Behavioral Therapy
• School 

Accommodations

• Education
• Risk Modification
• Training

SCAT5
VOMS
KD
Video Replay

“If you’ve seen one concussion, you’ve seen one concussion”

 Variable/Evolving Presentation of Symptoms

 Individualized Treatment Based on Multiple Factors 

 Modifiers
 Age/Gender
 Medical History
 ADHD/Learning Disability 

 Anxiety/Depression/Mood Disorder

 Social/Family Support

 Athletes Psychological/Emotional Response to Injury 
 Unknown length of time for recovery
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 Cross-sectional, observational study of 31,958 high school student athletes with no 
history of concussion in the prior six months. 
 All athletes completed preseason baseline testing.
 Results
 Symptom reporting was more common in girls than boys, with 28% of girls reporting a symptom burden 

that resembles the ICD-10 diagnosis of post-concussion syndrome (PCS) compared to 19% of boys.
 60-82% of boys and 73-97% of girls with pre-existing conditions reported one or more symptoms, and 

those with preexisting conditions were more likely to endorse a symptom that resembled PCS (21%-47% 
boys; 33%-72% girls).

 In boys, the strongest predictor for symptom reporting
 1. Prior treatment of a psychiatric condition
 2. History Of Migraines 

 In girls, strongest predictors 
 1. Prior treatment of a psychiatric condition
 2. Substance Abuse
 3. ADHD 

 The weakest independent predictor of symptom reporting in either sex was a history of prior 
concussions.

 Iverson GL, et al. Factors associated with concussion-like symptom reporting in high 
school athletes JAMA Pediatrics 2015; 169 (12): 1132-1140

When a blow or a jolt to the head causes problems such as 
headaches, dizziness, being dazed or confused, difficulty 
remembering or concentrating, vomiting, blurred vision, or being 
knocked out

 CDC- Youth Risk Behavior Survey

AMSSM Position Statement: 
Concussion is a traumatically induced transient disturbance of brain 

function and involves a complex pathophysiological process.  Concussion 
is a subset of mild traumatic brain injury which is generally self-limited 
and at the less severe end of the brain injury spectrum

 Hartman KG, Drezner, JA et al. AMSSM Position Statement: Concussion in Sports 2013
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 2016- 5th International Conference on Concussion in Sports-Berlin
 Sport related concussion is a traumatic brain injury induced by biomechanical forces. Several 

common features that may be utilized in clinically defining the nature of a concussive head 
injury include:
 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).

Giza CC, Hovda DA. The new neurometabolic cascade of 
concussion. Neurosurgery. 2014 Oct; 75: S24-S33

 History of concussion is associated with higher risk of sustaining another

 In sports with similar rules, incidence of concussion is higher in female athletes 
than in male athletes

 Age
 Youth athletes may have a more prolonged recovery 
 More susceptible to catastrophic injury associated with concussion

 Pre-injury history of mental health problems or migraine headaches appear to be 
at risk for pronged symptoms (>1 month)
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 Wide variation in how the injury is sustained and timing of symptom presentation

 Often classic symptoms can overlap with other MSK, psychological and neurologic 
diagnoses 

 A current lack of definitive diagnostic markers

 Athletes desire to remain in the game

 Coaches/Athlete/Parents/Organizational desire for continued participation…i.e the 
notion that winning supercedes health

 Challenges in sports that do not allow subs (i.e. Soccer) so an adequate assessment can 
take place

 Chaotic Onfield Environment: Athletes are bigger, stronger and faster which can make 
visualizing impact more diffcult 
 Use of Video Technology in some sports is helping 
 AFL, NFL, NHL, NRL and rugby union use video to identify possible concussion events
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 “Amrabat, who spent one night in hospital after Friday’s game, revealed he had defied 
doctor’s orders by playing yesterday. “I am my own doctor,” he declared before 
admitting he hoped he had not done himself any “long-term” damage. He also 
disclosed he was suffering from memory loss in what was an alarming echo of 
comments made by Christoph Kramer after the Germany midfielder collapsed during 
the last World Cup final. Amrabat said: “From the first minute, ’til I wake up in the 
hospital. I think five, six hours, gone. Totally gone. When you think about it, it is a 
little bit scary.”

 “Manager Herve Renard defended his decision to pick the player, saying: “He’s a 
warrior; he wanted to play. It’s because his spirit is amazing and I was lucky to 
have a player like this.”

 Ben Rumsby- The Telegraph

 Recognize Injury

 Assess Symptoms

 Exam

 Serial Assessments 
 Don’t leave athlete alone

 Detailed Concussion History 
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 In suspected cases of concussion, the athlete should be immediately removed 
from play and assessed by a healthcare professional 
 For optimal diagnosis you should remove the athlete from game action and perform the 

assessment in a quiet/well controlled environment 

 Evaluation should include: symptom assessment, neurologic examination that 
addresses cognition, cranial nerve function, and balance.
 Make sure to always rule out cervical spine/intracranial process first and initiate EAP if 

necessary

 Concussion is an evolving diagnosis in the acute phase and symptoms can fluctuate 
thereby necessitating serial assessments 

 Sensitivity and Specificity variable amongst diagnostic modalities 

 “When in doubt, sit them out”

 Players manifesting clear on-field signs of SRC (eg, loss of consciousness, tonic 
posturing, balance disturbance) should immediately be removed from sporting 
participation.

 Worsening Headache

 Weakness or tingling/burning in arms or legs 

 Double vision 

 Seizure or convulsions 

 Deteriorating mental status/Very drowsy/Can’t recognize people or places

 Severe or increasing HA 

 Vomiting 

 Increasingly restless, agitated or combative 
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Symptom Percent

1 Headache 75%

2 Difficulty Concentrating 57%

3 Fatigue 52%

4 Drowsiness 51%

5 Dizziness 49%

6 Foggy 47&

7 Feeling Slowed Down 46%

8 Photosensitivity 45%

9 Balance Problems 39%

10 Difficulty with Memory 38%

Kontos,Elbin,Collins.AJSM, 2012

Most Common Symptoms in High School and Collegiate Athletes

N=1428
1-7 days following concussion

 Lau BC, Kontos AP, Collins MW, Mucha A, Lovell MD.  Which on-field 
signs/symptoms predict protracted recovery from sport-related concussion 
among high school football players? AJSM. 2011 Nov; 39 (11): 2311-18.
 Cohort study (prognosis); Level of evidence- 2.
 107 male high school football athletes who completed computerized neurocognitive testing 

within an average 2.4 days after injury, and who were followed until returned to play as 
determined by neuropsychologists using international clinical concussion management 
guidelines.

 Athletes were then grouped into rapid (≤7 days, n = 62) or protracted (≥21 days, n = 36) 
recovery time groups.

 The presence of on-field signs and symptoms was determined at the time of injury by trained 
sports medicine professionals (i.e., ATC [certified athletic trainer], team physician)

 Dizziness at the time of injury was associated with a 6.34 odds ratio (95% confidence interval 
= 1.34-29.91, χ(2) = 5.44, P = .02) of a protracted recovery from concussion. 

 The remaining on-field signs and symptoms were not associated with an increased risk of 
protracted recovery
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 Obtain/Identify clinical 
history/MOI
 Removed from play? LOC?
 Amnesia?
 Previous Concussion (duration of 

recovery)
 Scholastic Aptitude 
 PMHx
 Migraine/HA/Sleep Disturbance
 Mood Disorder/Anxiety/Depression
 ADHD/LD

 Obtain Parental/Coach/Teammate 
Input regarding discrepancies in 
baseline behavior

 Sport Concussion Assessment 
Tool 5 (SCAT5)
 Graded Symptom Scale

 Vestibular Ocular Screening
 King Devick Test
 Balance Error Scoring System 

(BESS)
 Neuropsych Testing
 Paper/Pencil
 Computerized

 An evidence based recommendation for any single screening test or protocol is not 
possible 

 Recognition of suspected concussion best approached using multimodal testing. The 
SCAT currently represents the most well-established and rigorously developed 
instrument 

 K-D requires adequately powered diagnostic accuracy studies 
 Current evidence does not support the use of sensor systems for real time 

concussion screening 

Conclusion In the absence of definitive evidence confirming the diagnostic accuracy 
of sideline screening tests, consensus-derived multimodal assessment tools, such as 
the Sports Concussion Assessment Tool, are recommended. Sideline video review 
may improve recognition and removal from play of athletes who have sustained 
significant head impact events. Current evidence does not support the use of impact 
sensor systems for real-time concussion identification.

 Patricios et al, What are the critical elements of sideline screening that can be 
used to establish the diagnosis of concussion? A systematic review. BJSM 2017
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 Smooth Pursuit: 
 Tests the ability to follow a slowly moving target
 Instruct the patient to follow your finger without moving their 

head 
 Make an H or +pattern with your finger
 Looking for any ocular deficits or reproduction of symptoms

 Horizontal/Vertical Saccades 
 Tests the eyes ability to rapidly re-fixate from one object to 

another
 Hold fingers 3ft apart either horizontally or vertically
 Have patient move from one finger to the other as fast as 

they can without moving their head 
 Looking for reproduction of symptoms

 Coordination
 Finger to Nose 
 5 repetitions in <4 seconds

 Near Point Convergence 
 Measures the ability to view a near target without double 

vision 
 Patient focuses on a small target arm length apart and slowly 

brings it to their nose 
 Instruct the patient to stop moving the target when they see 

two distinct images or when you observe an outward 
deviation of the eye

 Measure the distance the target is from the nose 
 Normal <6 cm; Abnormal  6 cm+

 Vestibular Ocular Reflex (Horizontal/Vertical)
 Assesses the ability to stabilize vision as the head moves 
 Patient asked to rotate their head either horizontally or 

vertically while maintaining focus on a target 
 Look for reproduction of concussion type symptoms ]

 Visual Motion Sensitivity 
 Measures visual motion sensitivity and the ability to inhibit 

vestibular-induced eye movements using vision. 
 The patient stands with feet shoulder width apart
 Patient holds arm outstretched and focuses on their thumb. 

Maintaining focus on their thumb, the patient rotates, 
together as a unit, their head, eyes and trunk at an 
amplitude of 80 degrees to the right and 80 degrees to the 
left. 

 Speed of rotation should be 50 beats/min (one beat in 
each direction). 

 Cutoff scores of ≥2 total symptoms after any VOMS item or an NPC distance of ≥5 
cm resulted in high rates (96% and 84%, respectively) of identifying concussions.

 Combination of VOR, VMS, and NPC distance scores (controlling for age) resulted 
in a positive prediction rate of 0.89.

 Mucha A, Collins MW, et al. A Brief Vestibular/Ocular Motor Screening (VOMS) 
Assessment to Evaluate Concussions. AJSM. 2014 Oct;42 (10):2479-2486



7/23/2018

14

 Anzalone AJ, et al. A Positive Vestibular/Ocular Motor Screening 
(VOMS) Is Associated With Increased Recovery Time After Sports-
Related Concussion in Youth and Adolescent Athletes. AJSM. 2017. Feb; 
45 (2): 474-479
 Cohort study; Level of evidence 2
 167 patients (69 girls, 98 boys; mean ± SD age, 15 ± 2 years [range, 11-19 

years]) presenting with SRC in 2014. 
 VOMS performed during initial visit 
 Found that positive symptom provocation in all VOMS subset except near 

point convergence was associated with delayed recovery 
 VOMS not only may augment current diagnostic tools but also could 

serve as a predictor of recovery time in patients with SRC.

 Rapid vision-based performance measure of 
number naming

 Needs to have a baseline (repeated annually)

 No normative data

 Usually takes 60 seconds to complete and can 
perform immediately after injury

 Positive test if:
 Time is worse than baseline
 Any uncorrected errors

 Fuller GW, Cross MJ, Stokes KA, et al. King-Devick concussion test performs 
poorly as a screening tool in elite rugby union players: a prospective cohort study 
of two screening tests versus a clinical reference standard. Br J Sports Med: 21 
March 2018. doi: 10.1136/bjsports-2017-098560
 Prospective cohort study of elite English rugby athletes from 9/2016-5/2017

 145 head injury events were identified and the KD test was administered off field and results were 
compared to their baseline

 The KD test demonstrated a sensitivity of 60% (95% CI 49.0 to 70) and a specificity of 39% (95% 
CI 26 to 54) in identifying players subsequently diagnosed with concussion. 

 The KD test demonstrated limited accuracy as a stand-alone remove-from-play sideline screening 
test for concussion
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1. Hands lifted off iliac crest 
2. Opening eyes 
3. Step, stumble, or fall 
4. Moving hip into > 30 degrees 
abduction 
5. Lifting forefoot or heel 
6. Remaining out of test position > 5 
sec

*Max errors for any single 
position=10
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 Shouldn't be used alone to make diagnosis 
or “clear” athlete to play 
 “One Tool in the Toolbox”
 Used as an adjunct to clinical assessment and 

judgment 

 More sensitive for subtle cognitive 
impairment than clinical exam 

 Paper and pencil NP tests tend to be more 
comprehensive however also more 
expensive and more time to administer

 NP testing has shown cognitive deficits can 
last longer than athletes are symptomatic 
 Baseline (when to repeat)
 Interval for Repeating Post Concussion

 IMPACT 
 FDA approval in August 2016
 Developed by clinicians at UPMC
 8 neurocognitive measures that comprise four 

clinical composite scores
 Visual Memory
 Verbal Memory
 Processing Speed
 Reaction Time
 Built in validity measures to identify 

“sandbagging”
 Contains normative data even if no baseline 

obtained 
 Based on athletes scholastic aptitude 

 Concussed symptomatic athletes
 162 athletes

 81 concussed athletes (diagnosed by 
ATC/Physician) 

 81 carefully matched controls (non-concussed) 
matched on specific basis of gender, sport, 
concussion history, absence of LD/ADD

 Discriminate Function Analysis on subscale 
scores; no clinician input Testing completed 
within 3 days post injury 

 Sensitivity (91.4%) 
 Probability that a concussion is present when 

test is positive) 

 Specificity (70.1%) 
 Probability that a concussion is not present 

when test is negative)

 Asymptomatic concussed athletes
 74 Athletes 

 37 athletes diagnosed with on-field concussion 
by ATC/physician, seen within 3 days of injury, 
and symptom score of 0 

 37 carefully matched controls (non-concussed) 
matched on specific basis of gender, sport, 
concussion history, absence of LD/ADD 

 Discriminate Function Analysis on Subscale 
scores; no clinician input Testing completed 
within 3 days post injury Sensitivity/Specificity 
of Computerized Neurocognitive Testing 
determined

 Sensitivity (94.6%)

 Specificity (97.3%)

Schatz P, Sandel N. Sensitivity and Specificity of the online version of ImPACT in high 
school and collegiate athletes. American Journal of Sports Medicine, 2013

 Neuroimaging (CT, MRI)
 Currently does not contribute to concussion diagnosis  
 Use when suspicion of intra-cerebral or structural lesion exists:

 focal neurologic deficit
 worsening symptoms
 prolonged disturbance of conscious state

 Other modalities such as fMRI correlate with symptom severity and recovery and although not 
routinely could provide additional insight. 
 fMRI demonstrates neuronal dysfunction by measuring regional changes in blood oxygenation patterns 

measures in response to a specific task that the individual performs while in the scanner 
 Diffusion Tensor Imaging (DTI)
 High Definition Fiber Tracking (HDFT)

 Alternative imaging technologies are still at early stage of development in concussion and not 
recommended other than in the research setting
 PET and single-photon emission CT (SPECT) which measure cerebral glucose uptake and regional cerebral 

blood flow 
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 Emerging field however much more research required prior to application

 Ideally would help with identification/diagnosis 
 Potential to determine severity of injury 

 Group of biomarkers pertaining to SRC 
 Most studied candidates 
 S100B 
 UCH-L1 
 GFAP 

 NFL 

 •Most research on these biomarkers done in relation to TBI (not in sports setting) 
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 DEVELOP AN INDIVIDUALIZED PLAN
 Concussion is a complex neurological injury and a uniform “cookbook” approach to 

management and treatment is not effective

 Prevent cumulative effects of injury/development of Post Concussive Syndrome

 Timely and safe return to daily activities, return to school and return to play

 EFFECTIVE COMMUNICATION 
 Athlete
 Parents/Coaches/Athletic Trainer/Teaches/Counselors 
 Need to be working in unison to ensure safe and optimal recovery

 Utilize Multidisciplinary Approach
 Early referral for specialized modalities if necessary 
 Vestibular/Physical Therapy
 Ocular Therapy 
 Speech Therapy 
 Behavioral/Clinical Psych

 Concussion Healthcare Provider (Neurologist/PMR/Primary Care, etc.)

 ATC

 Clinical Neuropsychologist 

 Physical/Vestibular Therapist

 Optometrist/Ophthalmologist 

 Speech and Language Pathologist 

 Occupational Therapist

 Clinical or sports psychologist 

Establishing recovery after SRC is a difficult 
task 

 Limited by subjective symptom scores and 
imperfect clinical & NP testing. 

 “Clinicians have to determine if these are 
premorbid maladies, downstream effects of 
SRC, or unrelated while being mindful of the 
potential for repeat injuries when returning 
patients to sports too early” 

 Recent data suggests physiological time of 
recovery may outlast time for clinical recovery. 
The consequence of this unknown, but 
possibility is that athletes may be exposed to 
additional risk by RTP while ongoing brain 
dysfunction. 
 Possible hazards include repeat injury, 

prolonged symptoms, increased risk of 
musculoskeletal injury, more severe 
physiological dysfunction or conceivably 
increasing risk for neurodegenerative 
disease 

 Concussion magnifies pre existing 
issues 
 Vestibular:

 Personal or Family History of Motion Sensitivity 
(Sufrinko et al, CJSM 2016)

 Ocular: 
 Personal or Family History of Strabismus, Nystagmus

or Lazy Eye (Amblyopia) Pearce et al, AJSM, 2015)

 Cognitive/ Fatigue: 
 History of Learning Disability (Collins et al, JAMA 

1999)

 Post Traumatic Migraine: 
 Personal or Family History of Migraine (Kontos et al, 

AJSM 2014)

 Anxiety/ Mood: 
 Personal or Family History of Anxiety or Mood-Related 

Symptoms (Kontos et al, AJSM 2012)
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 Prospective Study

 95 athletes (aged 12–19 years) seeking care for an SRC at a concussion specialty clinic 
between September 1, 2014, and December 1, 2014

 They compared neurocognitive performance, symptoms, and recovery time between 35 
athletes (mean ± SD age, 15.61 ± 1.65 years) immediately removed after an SRC 
compared with 34 athletes (mean ± SD age, 15.35 ± 1.73 years) who continued to play 
with SRC. Neurocognitive and symptom data were obtained at baseline and at 1 to 7 
days and 8 to 30 days after an SRC.

 High school athletes who continued to play with a concussion took two times longer to 
recover than those who were removed or removed themselves from play (44 days vs 22 
days)

 Athletes were 9x more like to have a longer recovery if they stayed in the game or 
practice-even if only for a few minutes

 Elbin RJ, et al. Removal from play after concussion and recovery time. Pediatrics 2016 
Sep; 138 (3

 Remove from play for appropriate assessment 
 Ideally, this is in a quiet environment removed from external stimulus
 No same day return to play

 Serial exams throughout the remainder of the event 
 Have them record daily symptom score log to track progress until follow up

 Ensure safe and adequate return home with appropriate monitoring 
 DO NOT wake up repeatedly throughout the night

 Ensure adequate follow up and athlete/family are aware of signs/symptoms of when to go the ED
 Headaches that worsen
 Severe neck pain
 Looks very drowsy
 Can't recognize people or places
 Deteriorating consciousness
 Increasing confusion and irritability
 Repeated vomiting
 Slurred speech
 Focal neurological signs
 Unusual behavior change
 Seizures: 

 Initial period of rest (24-48 hrs) until acute symptoms resolve
 Prolonged “strict brain rest” is not beneficial as this may lead to social isolation, anxiety, and problems with 

self-esteem
 Be mindful of athletes emotional well being as potential loss of academic standing, exacerbation of symptoms, 

physical deconditioning amongst other things can complicate treatment course
 Need to find balance

 Physical Rest 
 No training, playing, weights

 Cognitive Rest 
 Limit television, extensive reading, video games, computer, phone, public venues 

(restaurants/concerts/sporting events, etc)
 Berlin CISG 2016

 Optimize sleep and nutrition
 Caution Daytime 
 Omega 3 FA, Tumeric, Vitamin C-D-E are being used however evidence is lacking
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Insufficient evidence that prescribing complete rest until symptom free is 
necessary 
 After initial 24- 48 hours of rest after injury, patients encouraged to become 

gradually & progressively more active while staying below their cognitive & physical 
symptom exacerbation thresholds (i.e. activity level should not bring on or worsen 
sxs). 

 McCrory BJSM 2017

 Activity that is controlled (below symptom threshold) has been shown to be safe and 
may facilitate recovery
 Buffalo Concussion Treadmill Test

 Identify symptom exacerbation threshold

 Exercise at 80% symptom exacerbation threshold HR without symptom exacerbation

 Safe with a reduction in symptoms

 Leddy JJ, et al. CJSM 2010

Prevention

Future

• Biomarkers
• Neuroimaging

• Rule Changes?
• Behavioral 

Modification
• Cervical 

Strengthening 
• Vision Training
• New materials 

and helmet

Acute 
Treatment 

Acute 
Diagnosis

Treatment  
Modalities

Concussion

• Initial Rest
• External Stimulus 

Reduction
• Sub symptom 

Threshold Exercise
• Gradual return to 

daily 
life/school/sport

• Pharmacotherapy

• Vision/Ocular 
Therapy

• Vestibular Therapy
• Physical Therapy
• Behavioral Therapy
• School 

Accommodations

• Education
• Risk Modification
• Training

SCAT5
VOMS
KD
Video Replay
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 For the vast majority of patient this is unnecessary 

 Limited evidence that any particular medication is effective in treating the acute 
symptoms of concussion 

 Can consider use in pts with: 
 Prolonged symptoms (sleep disturbance, anxiety, cognitive deficits) are exceeding 

the typical recovery period
 Symptoms are negatively affecting the patients life

 Again, Tylenol for headache and AVOID aspirin/nonsteroidal anti-inflammatories due 
to increased bleeding risk

 Upon starting return to play progression patient should not be on medication that could 
mask symptoms
 Antidepressants
 Melatonin, Elavil, Amantadine
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• No standardized guidelines for returning patients to school or how long to hold them out for
• Every patient should be evaluated on an individual basis and the combination of their exam, history 

and neuropsych testing should determine if and for how long they are held out of school
• Certain patients being out of school can lead to increased anxiety with falling behind and dropping 

grades
• Remain in close communication with school and provide documentation stating restrictions
• Schools/teachers are usually very accommodating as long as an open line of communication 

remains
• School SRC policy should include education on prevention & management, should offer 

academic accommodations/support (CDC developed educational materials for educators 
and school administrators that are available on their website) 

• Do not start Return to Play Progression until they have returned to their “academic baseline”

 Athlete should be back to baseline both physically and cognitively 

 Progressed in a step wise manner

Herring et al, TPCC 2012
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 11 R’s of concussion management 
 Recognize
 Remove
 Re-evaluate 
 Rest
 Rehabilitation 
 Refer
 Recover
 Return to Sport
 Reconsider
 Residual Effects and Sequelae 
 Risk Reduction 
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 Michigan was the 39th U.S. state to enact a law that regulates sports concussions and 
return to athletic activity.

 Went into full effect on June 30th, 2013, and was amended in October of 2017.

 The sports concussion legislation requires all coaches, employees, volunteers, and 
other adults involved with a youth athletic activity to complete a concussion awareness 
on-line training program, which must be re-taken every three years, or more 
frequently as determined by DHHS.

 The organizing entity must provide educational materials on the signs/symptoms 
and consequences of concussions to each youth athlete and their 
parents/guardians and obtain a signed statement acknowledging receipt of the 
information for the organizing entity to keep on record.

 The law also requires immediate removal of an athlete from physical participation 
in an athletic activity who is suspected of sustaining a concussion. The student athlete 
must then receive written clearance from an appropriate health professional before he 
or she can return to physical activity.

 Michigan Department of Health and Human Services


