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Definition of Concussion

 

Concussion

 
 

 

 

 
 

 

Pathophysiology
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Diagnosis 

 

 

Symptoms

 

 

Risk Factors

 

 

 

Signs/Behaviors Observed by Staff                                    Symptoms Reported by Athlete

Loss of consciousness                Feeling ‘‘foggy’’ or groggy

Forgets events prior to play(retrograde)                                        Change in sleep pattern (appears later)

Forgets events after hit (post-traumatic)              Feeling fatigued

Appears to be dazed or stunned Headache

Is confused about assignment Nausea 

Forgets plays                               Balance problems or dizziness

Is unsure of game, score, or opponent      Double or fuzzy/blurry vision

Moves clumsily                            Sensitivity to light or noise

Answers questions slowly           Feeling sluggish or slowed down

Shows behavior or personality change                  Concentration or memory problems

TA B L E 1
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Neuropsychological Assessment

database is the ImPACT®  

 
 

 

Therapies Used in Concussion Treatment 

 

 

 
 

Vestibular Rehabilitation Following Concussion 
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Common Ocular-Motor Tests

 
 

Vestibular-Ocular Tests

 

Balance Examination

The Role of Exertional Therapy

in Concussion Rehabilitation 
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The Role of Medical Therapy

in Concussion Rehabilitation

 

Stage Target Heart Rate Activities Recommendations

Stage One 30-40% of maximum exertion Very light aerobic conditioning, sub-max 

strength training, ROM/stretching, very low 

level balance activities

10 to 15 minutes of cardio only, low 

stimulus environment, no impact 

activities, limit head movement/

position change, limit concentration

Stage Two 40-60% of maximum exertion Moderate aerobic conditioning, light weight 

strength exercise, stretching (active stretching 

initiated), low level balance activities

20 to 30 minutes of cardio, exercise 

in gym areas, use various exercise 

equipment, allow some positional 

changes and head movements, low 

level concentration activities

Stage Three 60-80% of maximum exertion Moderately aggressive aerobic exercise, all 

forms of strength exercise (80% max), active 

stretching exercise, impact activities such as 

running, plyometrics (no contact), challenging 

proprio-balance activities

Any environment permitted for 

exercise (indoor or outdoor), 

integrate strength, conditioning, and 

balance/proprioceptive exercise; 

incorporate concentration challenges

Stage Four 80-90% of maximum exertion Non-contact physical training, aggressive 

strength exercise, impact activities/plometrics, 

sports-specific training

Avoid contact activity, resume 

aggressive training in all 

environments (indoor and outdoor)

Stage Five Full exertion Full training activities with contact, continue 

aggressive strength/conditioning exercise, 

sport-specific activities

Initiate contact activities as 

appropriate, full exertion for sport

TA B L E 2
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Neuropsychiatric Symptoms

®

®

®

Migraine and Somatic Symptoms

Cognitive Slowing

Sleep Dysregulation/Disturbance 

 

Ambien,® ®
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The Role of Ocular Therapy

in Concussion Rehabilitation 

Return to Play 

 

 

 

Research 

 

 
UPMCPhysicianResources.com/UPMCConcussionResearch
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Case Studies 

15-year-old softball player

Overview: 

 

 
 

 

Treatment: 

Outcome: 

 
(see ImPACT® Clinical Report A below)

28-year-old nurse

Overview: 

ImPACT® Clinical Report A: 15-year-old softball player

Exam Type Post-Injury 1 Post-Injury 2 Post-Injury 3 Post-Injury 4 Post-Injury 1

Date Tested 8/22/12 9/12/12 10/30/12 11/21/12 1/9/13

Last Concussion 7/30/12    

Composite Scores Percentile scores if available are listed in red type

Memory composite (verbal) 76 17% 76 17% 75 15% 73 11% 93 71%

Memory composite (visual) 57 10% 70 43% 71 47% 76  58% 86  88%

Visual motor speed composite 29.23 10% 33.2 22% 29.98 1 1% 34.5 28% 41.88 62%

Reaction time composite 0.67 16% 0.65 22% 0.73 7% 0.61 38% 0.56 51%

Impulse control composite 4 2 3 4 4

Total Symptom Score 13 20 8 0 0

Post-Injury 2

9/12/12

Post-Injury 4

11/21/12

76 17%

70 43%

33.2 22%

0.65 22%

2

20

73 11%

76 58%

34.5 28%

0.61 38%

4

0
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Treatment: 

 
 

Outcome: 

(see ImPACT® Clinical 
Report B below)

16-year-old football player

Overview: 

 

 

 

Treatment:  
 
 

ImPACT® Clinical Report B: 28-year-old nurse*
Exam Type Post-Injury 1 Post-Injury 2 Post-Injury 3 Post-Injury 1 Post-Injury 3

Date Tested 2/23/12 4/16/12 5/21/12 7/26/12 10/22/12

Last Concussion 12/5/11    

Composite Scores Percentile scores if available are listed in red type

Memory composite (verbal) 55 <1% 75 15% 83 43% 90  73% 93 82%

Memory composite (visual) 60 22% 49 6% 73 47% 81 80% 75 55%

Visual motor speed composite 33.28 17% 37.63 39% 44.08 74% 44.63 75% 51.65 99%

Reaction time composite 0.83 <1% 0.65 23% 0.56 65% 0.52 85% 0.49 94%

Impulse control composite 3 4 6 4 8

Total Symptom Score 68 47 33 21 1

*Represents  a sampling of this patient’s clinical reports.

Post-Injury 2

4/16/12

Post-Injury 1

7/26/12

75 15%

49 6%

37.63 39%

0.65 23%

4

47

90 73%

81 80%

44.63 75%

0.52 85%

4

21
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Outcome: 

 

 

attending school 

(see 
ImPACT® Clinical Report C above)

13-year-old football player

Overview: 

 

ImPACT® Clinical Report C: 16-year-old football player
Exam Type Post-Injury 4 Post-Injury 3 Post-Injury 2 

Date Tested 11/13/12 12/4/12 1/8/13

Last Concussion 10/2/12   

Composite Scores Percentile scores if available are listed in red type

Memory composite (verbal) 54 <1% 71 10% 73 13% 

Memory composite (visual) 54 6% 68 26% 71  35%

Visual motor speed composite 15.93  <1% 22.78 <1% 30.73 9%

Reaction time composite 1.49 <1% 1.04 <1% 0.72 8%

Impulse control composite 11 9 8 

Total Symptom Score 73 28 41 

*Patient rehabilitation continues; he has not be released at the time this publication was printed.

Post-Injury 3

12/4/12

71 10%

68 26%

22.78 <1%

1.04 <1%

9
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The Science of Concussion: Advancements in Assessment, 
Management, and Rehabilitation includes expert videos and 
follows the case of a 16-year-old football player. It also includes 
chapters related to:

•  Advances in the pathophysiology of concussion

•   Diagnosis, including symptoms, risk factors, and 
neuropsychological assessment

•  Interdisciplinary treatment and rehabilitation

•  Best practices for return-to-play decisions

•  Current and future research

Download this free iBook today. From your iPad®, select iBooks 
and search “The Science of Concussion.”

THE SCIENCE OF CONCUSSION: Now Available in iBooks
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Treatment: 
 

 

 

 

Outcome:  

 

 

(see ImPACT® Clinical Report D below)

ImPACT® Clinical Report D: 13-year-old football player

Exam Type Baseline Post-Injury 4 Post-Injury 3 Post-Injury 4 Post-Injury 1

Date Tested 7/21/10 11/8/12 12/11/12 1/8/13 1/24/13

Last Concussion   10/3/12  

Composite Scores Percentile scores if available are listed in red type

Memory composite (verbal) 83 50% 79 36% 91 80% 100 100% 91 80%

Memory composite (visual) 80 72% 54 7% 82 72% 88 86% 83 75%

Visual motor speed composite 21.55 <1% 21.75 <1% 31 21% 31.92 25% 30.92 19%

Reaction time composite 0.62 77% 0.76 6% 0.72 10% 0.65 28% 0.59 56%

Impulse control composite 8 9 10 10 9

Total Symptom Score 0 17 19 2 0

Scores in green type exceed the Reliable Change Index (RCI) when compared to the baseline score. However, scores that do not exceed the RCI index
may still be clinically significant.

Post-Injury 4

11/8/12

Post-Injury 4

1/8/13

79 36%

54 7%

21.75 <1%

0.76 6%
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100 100%

88 86%

31.92 25%

0.65 28%
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