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Objectives
consensus highlights/topic updates 

office evaluation 

treatment options 

how to refer to sports medicine 

non-sports concussions 

Epic phrases and GW forms 

Practice skills

Concussion Questions…
How many Gs?

How many is too many?

Is too much rest a bad thing?

Can they go back in the game?

Will I get CTE?

How long will my symptoms last?

Risk for other injuries?

How important is neuropsych testing?



Epidemiology
2005-2009 2 million outpatient visits, 3 million ED visits 
(CDC 2018) - improved recognition/reporting 

Prognosis: adults 10-14 days, children 4 weeks 
(McCrory 2017) 

30% experience post-concussive symptoms > 4wks 
(Babcock 2013, McCrea 2013)

Nelson L, La Roche A, Prospective, Head-to-Head Study of Three Computerized Neurocognitive Assessment Tools (CNTs): Reliability and Validity for the 
Assessment of Sport-Related Concussion.Journal of the International Neuropsychological Society (2016), 22, 24–37 

Concussion Cascade



Lumbra-Brown A., Yeates K. et al. Centers for disease control and prevention guideline on the diagnosis and management 
of mild traumatic brain injury among children. JAMA Pediatr, September 4, 2018

Computerized 
Neuropsychological Testing

ANAM, Axon Sports/Cogstate Sport, and ImPACT  

High school and collegiate athletes completed two CNTs each at 
baseline.  

Concussed (n = 165) and matched non-injured control (n = 166) subjects 
repeated testing within 24 hr and at 8, 15, and 45 days post-injury  

Test–retest reliability was similar among these three CNTs and below 
optimal standards for clinical use on many subtests  

Group differences in performance were mostly moderate to large at 24 hr 
and small by day 8 



Clinical vs Physiologic Recovery

Concussion Trajectories



Equipment

Mouthguards do not protect against concussion 

Skull sensors still unreliable 

Q Collar still under testing and not available

CTE
Degenerative brain disorder 

characteristic tau deposition 

symptoms develop years after insults 

? co-morbidities 

addiction, depression 

diagnose postmortem 

Increased safety of current game 

youth changes



Acute Concussion Evaluation
Epic smartphrase .ACUTECONCUSSION 

Post-Concussion Symptom Scale 

Standardized Assessment of Concussion (SAC) 

Cervical Screen 

Balance Screen 

Vestibular-Ocular Screen 

Youtube - Duke Neurology: Clinical Evaluation of the Athlete with 
Concussion

Common Symptoms

Sprouse, Harris, et al. JFP August, 2016



Red Flags to Consider ED 

Sprouse, Harris, et al. JFP August, 2016

PECARN



Differential Diagnosis
Intracranial injury 

skull fracture 

hypoglycemia 

heat illness 

cervical injury 

seizure

syncope 

migraine 

psychiatric illness 

malingering 

dehydration 



Clinical Examination
Cognitive 
Cranial Nerves 
Cervical 
Balance 

Timed Tandem Gait 
Sway app 
BESS 

VOMS 
King-Devick 
Smooth Pursuit 
Saccades 
Convergence 
VOR 
Visual Motion 
Sensitivity

Cognitive - SAC
Orientation 

Immediate recall 

Concentration (Digits backwards) 

Months backwards 

Delayed Recall 

WORLD backwards 

Serial 7s



Cervical
pain, weakness, paresthesia  

Palpation midline and for 
referred pain and headaches 
possible from trigger points in 
upper trap, SCM, etc 

Check ROM and isometric 
strength 

Upper extremity neuro exam 

R/O cervical instability

Balance
Timed Tandem Gait 

quick screen 

Sway balance app 

uses iPhone accelerometer 

has reaction time component 

Balance Error Scoring System 

rater experience may affect score



Timed Tandem Gait

3m line, hands on hips, <14 seconds, no errors

Vestibular-Oculomotor 
Screen (VOMS)

Smooth Pursuit 
Saccades 
Convergence 
VOR 
Visual Motion Sensitivity



Smooth Pursuit

Horizontal Saccades



Vertical Saccades

Near Point of Convergence
Patient focuses on target as you bring object closer to 
nose. Report when double vision 

Greater than 6cm = abnormal 

May have difficulty with focusing on targets and 
reading



Horizontal/Vertical VOR and 
Visual Motion Sensitivity

Post-Concussion Care 
Recommendations

Early Home Care Instructions 

Return to Learn Recommendations 

Return to Work Recommendations 

Referrals for Sports Related Concussions 

Referrals for Non-Sports Related Concussions



Early Home Care Instructions

Symptom Management

Sprouse, Harris, et al. JFP August, 2016



             Questions?

corina.martinez@duke.edu   sportsconcussionclinic@duke.edu 

NC State Laws/Requirements

Gfeller-Waller Concussion Awareness Act 

Department of Public Instruction (DPI) - Concussion 
Monitoring and Management in Public Schools 

NCHSAA - Forms and guidance for implementation of 
state laws



Gfeller-Waller Concussion 
Awareness Act

Signed into law June 16, 2011, effective 2011-2012 
school year 

1. Education 

2. Emergency action and post-concussion protocol 
implementation 

3. Clearance/RTP or practice following concussion

Gfeller-Waller Paperwork



Concussion Monitoring and 
Management in Public Schools

October 2015, NC State Board of Education approved 
policy HRS-E-001, titled Return-to-Learn After 
Concussion 

Wider reaching - all students not just student-athletes 

Focused on academic supports following concussion 

Became effective in 2016-2017 academic year

Concussion Monitoring (cont.)
Each Local Education Agency (LEA) and charter school must develop a plan 
addressing needs for students suffering concussions (pre-school to 12th) 

Guidelines for removal from activity (physical or mental) 

Notification procedure to education staff regarding removal 

Expectations regarding updates to medical care plan/school 
accommodations 

Delineation of requirements for safe RTL/RTP 

Annual staff training on concussion and brain injuries 

Include question related to head injury/concussion on student health history 
and emergency medical information



Recommendations
Recommendations/Supports  —> Accommodations 

—> Modifications
Accommodations level the playing field. 

Modifications change the field you are playing on.

Recommendations (cont.)





Duke Sports Concussion Clinic

Established 2014  

Initial clinic evaluation performed by PCSM physician 

Mission Statement: To extend world class care of SRC 
through innovative research, education, baseline testing, 
rapid access, evidence-based evaluations, and multi-
disciplinary treatment. 

Collaborations with outreach schools in DPS, OCS, WCS 
as well as local sports clubs/organizations

Assessments
Post-Concussion Symptom Scale 

Cervical Screen 

Standardized Assessment of Concussion (SAC) 

King-Devick  

Vestibular-Ocular Motor Screen (VOMS) 

Sway Balance assessment (with reaction time) 

Senaptec Visual screening 

Neurocognitive Testing (if indicated) 

Cardiovascular (if indicated)



Multi-Disciplinary Team - 
Medical

Physical Therapy 

Vision Clinic/Rehabilitation 

Neuropsychology 

Neurology 

Occupational Therapy 

Speech-Language Pathology 

Audiology

Return to Learn Difficulties
Neuropsychology: Behavioural changes, depression, 
anxiety - formalized testing to identify neurocognitive 
deficits 

Occupational Therapy: Difficulty with environmental 
factors - lights, noises, busy environments, schedule 
management, planning/organizing  

Speech-Language Pathology: Learning and processing 
difficulty, cognitive fatigue - Attention, memory, 
comprehension



Vision Correlates

Abnormal vision findings may contribute to: 

headaches with persistent reading/focusing 

attention difficulties 

difficulty with comprehension 

Consider referral to Eye Center for vision evaluation

Support Team - Academic
Athletic Trainers 

Guidance Counselors 

Athletic Directors 

Coaches 

First Responders 

Parents/Family



Referrals for Sports-Related Concussions

Contact Duke Sports Injury and Concussion Hotline 
@919-660-4117 

if voicemail, be sure to leave message 

Required information: Patient Name, DOB, contact phone 
number 

If available, include MRN 

If Medicaid, need contact info for patient’s PCP/pediatrician 
to get authorization for appointment

Non-Sports Related Concussion Referrals

For acute pediatric cases (up to 18yo): referral to pediatrician for follow-up 
management 

For pediatric cases (up to 18yo) with symptoms greater than 2 weeks: 
referral to Pediatric Neurology 

For adult cases: referral to either patient’s PCP or General Neurology scheduling 
center (919)668-7600 *oftentimes next available appt is 2-3 months 

For patients with symptoms of neck pain, headaches, dizziness, imbalance, 
exercise intolerance: Referral to Outpatient PT for concussion evaluation (usually 
can be seen within 2-3 weeks) 

For patients with cognitive processing, memory, communication deficits, referral 
to Speech Language Pathology for speech therapy



Speech Referrals

Speech Referrals



Epic Smartphrases
.NCHSAACONCUSSIONEVALUATION —> Gfeller Waller 
Required Concussion Evaluation Form 

.NCHSAARTLFORM —> NCHSAA RTL Recommendations 

.CONCUSSIONINFO —> informational handout “What is a 
concussion?” 

.CONCUSSIONFAQ —> FAQ about concussion (Duke form) 

.CONCUSSIONRTL —> RTL info/guidelines (Duke form)

Thank you - Questions?

corina.martinez@duke.edu   sportsconcussionclinic@duke.edu 


