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Concussion in Sport: 
Current Options for 
Assessment and 
Treatment



▪ Define concussion

▪ Define current available tools for evaluation

▪ Describe evidence and non-evidence based treatment options

▪ Case studies

▪ Discuss other concerns/Questions

Objectives:



▪ Class action lawsuit between 
the NFL and retired NFL 
players, their representatives 
and family members. The 
retired NFL players sued, 
accusing the NFL of not 
warning players and hiding the 
damages of brain inj

▪ The league estimates that 
6,000 former players, or nearly 
three in 10, could develop 
Alzheimer’s disease or 
moderate dementia. 

What the public knows…



▪ Players would receive an 
average of $190,000, although 
the awards could reach several 
million dollars in the most 
serious cases.

▪ Appeals are still being 
addressed.  Effective date has 
not yet been set.

▪ Senior U.S. District Judge Anita 
B. Brody steered the parties to 
mediation and approved the 
settlement in April, after 
persuading the NFL to remove 
a $765-million cap so the fund 
doesn't run out. April 18, 2016, 
the Third Circuit affirmed the 
District Court’s order in full.  

▪ The settlement also sets aside 
money for baseline testing, 
education and research.

NFL class action lawsuit (continued)…



What we know…



▪ Estimates range from 300,000 to 3.8 
million sport related brain injuries every 
year in the U.S.

▪ Sports are second only to motor vehicle 
crashes as the leading cause of traumatic 
brain injury among people aged 15 to 24 
years.

Concussion: Incidence



▪ J. pediatrics Sept 2013
– 468 male football players ages 8-

12 in PA

– 45% of concussions 
from head –to-head 
contact

– Incidence
▪ Practice 0.24/1000 exposures

▪ Games 6.16/100 
exposures

▪ Gessel et al 2007

▪ 8.9% of all head injuries were 
concussion

▪ More concussion in games than 
practice

▪ Incidence rate:
– Football > women’s soccer > men’s 

soccer

Concussions increase during games



“a condition in which there is a traumatically induced alteration 

in mental status, with or without an associated loss of 

consciousness”

What is a sports concussion?



Common Features of Concussion



▪ Chronic Traumatic 
Encephalopathy (CTE)

▪ Significant similarities to Alzheimers
▪ Motor symptoms
▪ Cognitive symptoms
▪ Psychiatric symptoms

Second Impact Syndrome
▪ Second injury occurs before 

brain has healed from first 
injury

▪ More likely in kids/teens
▪ Mortality 50-100%
▪ Morbidity is severe – severe 

deficits

▪ Post Concussive syndrome
– Symptoms beyond 3 months 

should not be assumed to be a 
slowly resolving concussion

Second impact and CTE



▪ HISTORY
– what happened? 
– where was the impact? 
– Any prior head injury? Had it 

completely resolved before this 
injury?

– Prior neurologic conditions?
– Was there LOC? 
– Was there retrograde amnesia?
– Fogginess and/or migraine like 

symptoms?

How do you make the diagnosis?



▪ 1) Trauma? MUST CLEAR NECK!!!

▪ 2) Neurovestibular system:
– Smooth pursuit (H test): follow 

examiners finger in H – see if it elicits 
symptoms

– Saccades –horizontal/vertical: examiner 
holds 2 fingers out in horizontal or 
vertical plane and patient moves head 
back and forth or up and down to view 
fingers

– Vestibulo-occular (VOR) –
horizontal/vertical : patient holds thumb 
out in front of them and moves head side 
to side or up and down while keeping 
gaze on thumb.

– Balance

Physical Examination:



▪ 3) Ophtho:
– Optokinetic stimulation: patient 

holds thumb out to one side and 
twists body from left to right while 
staring at thumb

– Convergence: dot on stick and 
bring from far to near – when 
patient has an eye that moves 
laterally or when they see 2, 
measure the distance (>5 cm is 
abnormal)

– Accomodation: visual acuity test

More examination…



▪ Labs: biomarkers may play a role in the future, no current concensus
on use.

▪ Imaging: 
– CT scan
– MRI – rarely useful, rarely necessary
– Functional MRI (research only)

What about labs and imaging???



▪ ImPACT – Immediate Post-Concussion Assessment and Cognitive 
Testing
– University of Pittsburgh, web-based, valid and reliable (if baseline is available) 

▪ ANAM- Automated Neuropsychological Assessment Metrics
– US Army developed, web-based, valid and reliable, 22 tests, sited in over 300 

research articles

▪ HeadMinder – US Army developed (replaced by ANAM)

▪ CogState/AXON- CCAT (Computerized Cognitive Assessment Test)

Other tests: Neurocognitive evaluation

http://www.impacttest.com/
http://www.vistalifesciences.com/node/10
http://www.headminder.com/site/home.html
http://www.cogstate.com/go/sport


▪ Pro’s:
– Web-based
– Cheap
– Easy to administer and easy to 

follow with serial tests
– Reliably tests memory, attention, 

brain processing speed, reaction 
time, and post-concussion 
symptoms

▪ Con’s:
- Needs to be administered and 

interpreted
- Not valid for athletes < age 10 or 

without a baseline test
- Expense

ImPACT: Immediate Post-Concussion 
Assessment and Cognitive Testing



▪ Physical and cognitive rest?

▪ Exercise?

▪ Educate?

▪ Hydrate?

▪ Medicines?

▪ Physical therapy?

▪ Secondary injury (i.e. whiplash, 
etc.)

Treatment: is there anything to do?



▪ Majority (80-90%) resolve in short (7-10 day) period, 15% 
will go on to develop post-concussive syndrome

▪ May take longer in children, girls and adolescents

▪ Will take longer with prior injuries and/or if prior 
concussion symptoms had not already resolved (i.e. second 
impact syndrome)

▪ Prolonged symptoms may also occur in athletes with 
underlying sleep disturbance, neurologic condition or 
learning disability

Recovery



• CORNERSTONE = initial period of rest

 Physical Rest
 No playing, exercise, weight lifting
 Beware of exertion with activities of daily living

 Cognitive Rest
 No television, extensive reading, video games, cell phones/ 

texting, etc.

Current consensus on treatment



1) Daily movement – walk everyday, 
vestibular therapy if needed

2) Eat a healthy diet and drink plenty 
of water, avoid caffeine/etOH

3) Do NOT nap, follow regular sleep 
schedules

4) Avoid aggravating symptoms (i.e. 
texting, tv, computer use, etc.)

5) Medications may be needed and 
should be considered when 
symptoms are prolonged. 

What about other treatments?



▪ Ami and Nortriptyline:
– “off label use” for headache 

prevention.  A retrospective chart 
review at a regional concussion 
center found 17% were treated 
with amitriptyline and 82% of 
them had improvement of 
symptoms.  Unfortunately 23% 
noted over sedation, irritability, 
heart palpitations and vivid 
dreams.  No controlled studies.

▪ Headache:
Acetaminophen and NSAIDs: 
– NO studies that evaluate the use 

of either for symptomatic relief.
– NO studies that document any 

harmful effect of NSAID use such 
as increased risk of subdural 
hematomas.

– Good evidence to support NOT 
using chronic NSAIDs as they can 
cause headaches

Medications



- Driving?

- School – middle school? high school? 
- WCSD requires 90% attendance to matriculate to next grade.  

Concussion is a medical excuse and IF WORK IS MADE UP for days 
missed they are NOT counted toward days missed.

- 504 plan covers students who are not eligible for an individualized 
education plan but who require academic modification because of a 
documented medical condition (WCSD) OR who will NOT be able to 
make up their work

- Individualized education plan (IEP) is protected under the individuals with 
Disabilities Education Act (consider for post concussive syndrome)

Return to Learn…



▪ Expect gradual resolution within 7-10 days

▪ Gradual return to school and social activities that does not 
result in significant exacerbation of symptoms

▪ Proceed through step-wise return to sport / play (RTP) 
strategy and Return to learn protocols AFTER obtaining 
medical clearance by a trained physician, nurse or physician 
assistant

Management



• 24 hours per step (therefore about 1 week for full protocol)
• If recurrence of symptoms at any stage, return to previous asymptomatic 

level and resume after further 24 hr period of rest

Rehabilitation stage Functional exercise at each stage of 
rehabilitation

Objective of each stage

1. No activity Symptom limited physical and cognitive rest. Recovery

2.Light aerobic exercise Walking, swimming or stationary cycling keeping 
intensity < 70% MPHR 
No resistance training.

Increase HR

3.Sport-specific exercise Skating drills in ice hockey, running drills in soccer. 
No head impact activities.

Add movement

4.Non-contact training drills Progression to more complex training drills e.g. 
passing drills in football and ice hockey. 
May start progressive resistance training 

Exercise, coordination, and 
cognitive load

5.Full contact practice Following medical clearance participate in normal 
training activities

Restore confidence and assess 
functional skills by coaching staff

6.Return to play Normal game play

Graduated Return to Play
CDC – “Heads UP program” or Zurich protocol



Stage Activity

1. Complete cognitive rest NO reading, TV, texting, schoolwork, video games or loud noises

2.         Introduction of cognitive tasks (to begin when headache free for 24 hours) Add 30 minutes at a time of the above tasks, no more than 2 hours total/day

3.         Progress cognitive tasks Total of 4 hours/day of above tasks

4.         Half day school NO homework
NO more than 1 hour cognitive activity at home

5.          Full day school Same as 4.

Resume normal cognitive activity Include homework and normal school activities

Graduated return to academics



▪ Acknowledge potential for long-term problems in all 
athletes

▪ CTE unknown incidence in athletic populations

Chronic traumatic encephalopathy (CTE)



▪ Dr. Leddy at University of Buffalo 2015 ongoing research to 
investigate the use of an exercise program after concussion for 
shortening the duration and intensity of symptoms – final paper 
pending.

▪ Protective equipment: no helmet, mouthguard or headband to date 
has been shown to reduce the incidence of concussion

▪ There are many new helmet companies on the horizon…none with 
data to back their use yet.

▪ Force detectors have been imbedded in many helmets  - to date we 
do not know what to do with the data.

What’s on the horizon?



▪ 9 year old male football player 
collided with another player 
and felt immediately “foggy”

▪ Coach pulled him out of play 
and told him to “get cleared” 
before returning to practice.

Case 2: SYFL player



▪ Impression: ???

▪ Can you clear him?

▪ What advise do you give the 
athlete and his family about 
academics? About athletics?

▪ When do you want to see him 
back?

▪ Any other tests you want to 
do?

▪ 1 week later he is in your office 
with his parents.

▪ Current symptoms:
– Mild headache after school day but 

really nauseated during recess
– Sleeping more than usual
– Seems more irritable to father

▪ Physical Exam:
– C-spine: normal exam
– Neuro: no deficits, vision test is 

abnormal and causes nausea with 
testing, convergence at 11 cm

Case 2



▪ Impression: ???

▪ Can you clear him?

▪ What advise do you give the 
athlete and his family about 
academics? About athletics?

▪ When do you want to see him 
back?

▪ Any other tests you want to 
do?

▪ History:

▪ Symptoms are much improved 
but still very tired at the end of 
the day.  

▪ Mother noted that he failed his 
spelling test (never less than 
100% prior to tbi).

Case 2: 2 weeks from time of injury



▪ Impression: ???

▪ Can you clear him?

▪ What advise do you give the 
athlete and his family about 
athletics?

▪ When do you want to see him 
back?

▪ History: 

▪ Symptoms are completely 
gone, athlete is back to himself 
(Self and parent report)

▪ No activities other than 
walking

▪ Has been able to go to school 
and feels good – back to 100% 
on spelling tests.

Case 2: 3 weeks from injury





▪ 4th International Conference on Concussion in Sport held in Zurich, 
November 2012

▪ ACSM 2011 Updates

▪ NIAA Rules: www.niaa.com/sports/niaa

▪ imPACTtest.com

▪ www.cdc.gov/headsup

▪ Barlow KM et al.  A double-blind, placebo-controlled intervention trial of 3 and 10 
mg sublingual melatonin for post-concussion syndrome in youths.  Trials. 2014; 
15:271

▪ Fisher B, et al. Hypertonic saline lowers raised intracranial pressure in children 
after head trauma.  J Neurosurg Anesthesiol. 1992;4: 4-10

▪ Heyer GL, Idris SA. Does analgesic overuse contribute to chronic post-traumatic 
headache in adolescent concussion patients? Pediatr Neurol. 2014;50: 458-461

▪ Naomi Albertson, M.D. : phone: 307-200-1690 (cell), albertson@renoortho.com

http://www.cdc.gov/headsup
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