Acute Concussion EvaLuation (ACE) Patient Name-
PHysician/CLiniciaN OFFICE VERSION DOB: Age:
Gerard Gioia, PhD' & Micky Collins, PhD? .
"Children’s National MediZaI Center Date: ID/MR#
2University of Pittsburgh Medical Center

A. Injury Characteristics Date/Time of Injury Reporter: _ Patient _ Parent __Spouse __Other
1. Injury Description
1a. Is there evidence of a forcible blow to the head (direct or indirect)? __Yes __ No __Unknown
1b. Is there evidence of intracranial injury or skull fracture? __Yes __No __Unknown
1c. Location of Impact: __Frontal __ Lft Temporal __ Rt Temporal __Lft Parietal __ Rt Parietal __ Occipital _ Neck __Indirect Force
2. Cause: __MVC __Pedestrian-MVC __Fall __Assault __Sports (specify) Other
3. Amnesia Before (Retrograde) Are there any events just BEFORE the injury that you/ person has no memory of (even brief)? __ Yes _ No Duration
4. Amnesia After (Anterograde) Are there any events just AFTER the injury that you/ person has no memory of (even brief)? ~ __ Yes _ No Duration
5. Loss of Consciousness: Did you/ person lose consciousness? __Yes __No Duration

6. EARLY SIGNS: __ Appears dazed or stunned __Is confused about events __Answers questions slowly __ Repeats Questions __Forgetful (recent info)
7. Seizures: Were seizures observed? No__ Yes____ Detail

B. Symptom Check List* Since the injury, has the person experienced any of these symptoms any more than usual today or in the past day?

Indicate presence of each symptom (0=No, 1=Yes). *Lovell & Collins, 1998 JHTR
PHYSICAL (10) COGNITIVE (4) SLEEP (4)
Headache 0 1 Feeling mentally foggy o 1 Drowsiness 0o 1
Nausea 0 1 Feeling slowed down 0 1 Sleeping less than usual 0 1 NA
Vomiting 0 1 Difficulty concentrating 0 1 Sleeping more than usual 0 1 NA
Balance problems 0o 1 Difficulty remembering 0o 1 Trouble falling asleep 0 1 N/A
Dizziness o 1 COGNITIVE Total (0-4) SLEEP Total (0-4)
Visual problems 0o 1 EMOTIONAL (4)
ot ] — ] Exertion: Do these symptoms worsen with:
atigue 0 rritability 0 Physical Activity _ Yes _ No _ N/A
Sensitivity to light 0 1 Sadness 0 1 Cognitive Activity __Yes _ No _N/A
Sensitivity to noise 0 1 More emotional 0 1 ) . .
— Overall Rating: How different is the person acting
Numbness/Tingling 0 1 Nervousness 0 1 compared to his/her usual self? (circle)
PHYSICAL Total (0-10) EMOTIONAL Total (0-4) Normal 0 1 2 3 4 5 6 Very Different
(Add Physical, Cognitive, Emotion, Sleep totals)
Total Symptom Score (0-22)
C. Risk Factors for Protracted Recovery (check all that apply)
Concussion History? Y N___ \ | Headache History? Y ___ N___ \ | Developmental History \ | Psychiatric History
Previous# 1 2 3 4 5 6+ Prior treatment for headache Learning disabilities Anxiety
Longest symptom duration History of migraine headache Attention-Deficit/ Depression
Days__ Weeks__ Months__ Years__ _ lli’aerrsﬁ;al Hyperactivity Disorder Sleep disorder
If multiple concussions, less force Other developmental Other psychiatric disorder
caused reinjury? Yes__ No__ disorder

List other comorbid medical disorders or medication usage (e.g., hypothyroid, seizures)

D. RED FLAGS for acute emergency management: Refer to the emergency department with sudden onset of any of the following:

* Headaches that worsen * Looks very drowsy/ can’t be awakened * Can’t recognize people or places * Neck pain
* Seizures * Repeated vomiting * Increasing confusion or irritability * Unusual behavioral change
* Focal neurologic signs * Slurred speech * Weakness or numbness in arms/legs * Change in state of consciousness
E. Diagnosis (ICD): __Concussion w/o LOC 850.0 __Concussion w/ LOC 850.1 __Concussion (Unspecified) 850.9 __ Other (854)
__No diagnosis

F. Follow-Up Action Plan Complete ACE Care Plan and provide copy to patient/family.
___No Follow-Up Needed
___Physician/Clinician Office Monitoring: Date of next follow-up
___ Referral:
____Neuropsychological Testing
___ Physician: Neurosurgery Neurology___ Sports Medicine_____ Physiatrist Psychiatrist_____ Other
__ Emergency Department

ACE Completed by: © Copyright G. Gioia & M. Collins, 2006

This form is part of the “Heads Up: Brain Injury in Your Practice” tool kit developed by the Centers for Disease Control and Prevention (CDC).




A concussion (or mild traumatic brain injury (MTBI)) is a complex pathophysiologic process affecting the brain, induced by traumatic biomechanical
forces secondary to direct or indirect forces to the head. Disturbance of brain function is related to neurometabolic dysfunction, rather than structural injury,
and is typically associated with normal structural neuroimaging findings (i.e., CT scan, MRI). Concussion may or may not involve a loss of consciousness
(LOC). Concussion results in a constellation of physical, cognitive, emotional, and sleep-related symptoms. Symptoms may last from several minutes to
days, weeks, months or even longer in some cases.

ACE Instructions
The ACE is intended to provide an evidence-based clinical protocol to conduct an initial evaluation and diagnosis of patients (both children and adults)
with known or suspected MTBI. The research evidence documenting the importance of these components in the evaluation of an MTBI is provided in the
reference list.

A. Injury Characteristics:

1. Obtain description of the injury — how injury occurred, type of force, location on the head or body (if force transmitted to head). Different
biomechanics of injury may result in differential symptom patterns (e.g., occipital blow may result in visual changes, balance difficulties).

2. Indicate the cause of injury. Greater forces associated with the trauma are likely to result in more severe presentation of symptoms.

3/4. Amnesia: Amnesia is defined as the failure to form new memories. Determine whether amnesia has occurred and attempt to determine length
of time of memory dysfunction — before (retrograde) and after (anterograde) injury. Even seconds to minutes of memory loss can be predictive
of outcome. Recent research has indicated that amnesia may be up to 4-10 times more predictive of symptoms and cognitive deficits following
concussion than is LOC (less than 1 minute).’

5. Loss of consciousness (LOC) — If occurs, determine length of LOC.

6. Early signs. If present, ask the individuals who know the patient (parent, spouse, friend, etc) about specific signs of the concussion that may have
been observed. These signs are typically observed early after the injury.

7. Inquire whether seizures were observed or not.
B. Symptom Checklist: 2

1. Ask patient (and/or parent, if child) to report presence of the four categories of symptoms since injury. It is important to assess all listed symptoms as
different parts of the brain control different functions. One or all symptoms may be present depending upon mechanisms of injury.®> Record “1” for Yes
or “0” for No for their presence or absence, respectively.

2. For all symptoms, indicate presence of symptoms as experienced within the past 24 hours. Since symptoms can be present premorbidly/at baseline
(e.g., inattention, headaches, sleep, sadness), it is important to assess change from their usual presentation.

3. Scoring: Sum total number of symptoms present per area, and sum all four areas into Total Symptom Score (score range 0-22). (Note: most sleep
symptoms are only applicable after a night has passed since the injury. Drowsiness may be present on the day of injury.) If symptoms are new and
present, there is no lower limit symptom score. Any score > 0 indicates positive symptom history.

4. Exertion: Inquire whether any symptoms worsen with physical (e.g., running, climbing stairs, bike riding) and/or cognitive (e.g., academic studies,
multi-tasking at work, reading or other tasks requiring focused concentration) exertion. Clinicians should be aware that symptoms will typically worsen
or re-emerge with exertion, indicating incomplete recovery. Over-exertion may protract recovery.

5. Overall Rating: Determine how different the person is acting from their usual self. Circle “0” (Normal) to “6” (Very Different).

C. Risk Factors for Protracted Recovery: Assess the following risk factors as possible complicating factors in the recovery process.

1._Concussion history: Assess the number and date(s) of prior concussions, the duration of symptoms for each injury, and whether less biomechanical
force resulted in re-injury. Research indicates that cognitive and symptom effects of concussion may be cumulative, especially if there is minimal duration
of time between injuries and less biomechanical force results in subsequent concussion (which may indicate incomplete recovery from initial trauma).*®

2. Headache history: Assess personal and/or family history of diagnosis/treatment for headaches. Research indicates headache (migraine in particular)
can result in protracted recovery from concussion.®

3._Developmental history: Assess history of learning disabilities, Attention-Deficit/Hyperactivity Disorder or other developmental disorders. Research
indicates that there is the possibility of a longer period of recovery with these conditions.'?

4. Psychiatric history: Assess for history of depression/mood disorder, anxiety, and/or sleep disorder.'¢

D. Red Flags: The patient should be carefully observed over the first 24-48 hours for these serious signs. Red flags are to be assessed as possible signs of
deteriorating neurological functioning. Any positive report should prompt strong consideration of referral for emergency medical evaluation (e.g. CT Scan
to rule out intracranial bleed or other structural pathology)."”

E. Diagnosis: The following ICD diagnostic codes may be applicable.

850.0 (Concussion, with no loss of consciousness) — Positive injury description with evidence of forcible direct/ indirect blow to the head (A1a); plus
evidence of active symptoms (B) of any type and number related to the trauma (Total Symptom Score >0); no evidence of LOC (A5), skull fracture or
intracranial injury (A1b).

850.1 (Concussion, with brief loss of consciousness < 1 hour) — Positive injury description with evidence of forcible direct/ indirect blow to the head
(A1a); plus evidence of active symptoms (B) of any type and number related to the trauma (Total Symptom Score >0); positive evidence of LOC (A5),
skull fracture or intracranial injury (A1b).

850.9 (Concussion, unspecified) — Positive injury description with evidence of forcible direct/ indirect blow to the head (A1a); plus evidence of active
symptoms (B) of any type and number related to the trauma (Total Symptom Score >0); unclear/unknown injury details; unclear evidence of LOC (A5), no
skull fracture or intracranial injury.

Other Diagnoses — If the patient presents with a positive injury description and associated symptoms, but additional evidence of intracranial injury (A 1b)
such as from neuroimaging, a moderate TBI and the diagnostic category of 854 (Intracranial injury) should be considered.

F. Follow-Up Action Plan: Develop a follow-up plan of action for symptomatic patients. The physician/clinician may decide to (1) monitor the patient in the
office or (2) refer them to a specialist. Serial evaluation of the concussion is critical as symptoms may resolve, worsen, or ebb and flow depending upon
many factors (e.g., cognitive/physical exertion, comorbidities). Referral to a specialist can be particularly valuable to help manage certain aspects of the
patient’s condition. (Physician/Clinician should also complete the ACE Care Plan included in this tool kit.)

1. Physician/Clinician serial monitoring — Particularly appropriate if number and severity of symptoms are steadily decreasing over time and/or fully
resolve within 3-5 days. If steady reduction is not evident, referral to a specialist is warranted.

2. Referral to a specialist — Appropriate if symptom reduction is not evident in 3-5 days, or sooner if symptom profile is concerning in type/severity.
¢ Neuropsychological Testing can provide valuable information to help assess a patient’s brain function and impairment and assist with treatment
planning, such as return to play decisions.
e Physician Evaluation is particularly relevant for medical evaluation and management of concussion. It is also critical for evaluating and managing
focal neurologic, sensory, vestibular, and motor concerns. It may be useful for medication management (e.g., headaches, sleep disturbance,
depression) if post-concussive problems persist.




— SCHOOL VERSION —

Acute ConcussioN EvaLuaTtion (ACE) Patient Name:

CARE PLAN DOB- Age:
Gerard Gioia, PhD' & Micky Collins, PhD? .
Children’s National Medizal Center Date- ID/M R#

2University of Pittsburgh Medical Center Date Of lnjury_

You have been diagnosed with a concussion (also known as a mild traumatic brain injury). This personal plan is based on
your symptoms and is designed to help speed your recovery. Your careful attention to it can also prevent further injury.

Rest is the key. You should not participate in any high risk activities (e.g., sports, physical education (PE), riding a bike,
etc.) if you still have any of the symptoms below. It is important to limit activities that require a lot of thinking or concentra-
tion (homework, job-related activities), as this can also make your symptoms worse. If you no longer have any symptoms
and believe that your concentration and thinking are back to normal, you can slowly and carefully return to your daily
activities. Children and teenagers will need help from their parents, teachers, coaches, or athletic trainers to help monitor
their recovery and return to activities.

Today the following symptoms are present (circle or check). __ No reported symptoms
Physical Thinking Emotional Sleep
Headaches Sensitivity to light Feeling mentally foggy Irritability Drowsiness
Nausea Sensitivity to noise | Problems concentrating Sadness Sleeping more than usual
Fatigue Numbness/Tingling | Problems remembering Feeling more emotional Sleeping less than usual
Visual problems Vomiting Feeling more slowed down | Nervousness Trouble falling asleep
Balance Problems | Dizziness

RED FLAGS: Call your doctor or go to your emergency department if you suddenly experience any of the following

Headaches that worsen Look very drowsy, can’t be awakened Can’t recognize people or places Unusual behavior change
Seizures Repeated vomiting Increasing confusion Increasing irritability
Neck pain Slurred speech Weakness or numbness in arms or legs Loss of consciousness

Returning to Daily Activities

1. Get lots of rest. Be sure to get enough sleep at night- no late nights. Keep the same bedtime weekdays and weekends.
2. Take daytime naps or rest breaks when you feel tired or fatigued.

3. Limit physical activity as well as activities that require a lot of thinking or concentration. These activities can
make symptoms worse.

e Physical activity includes PE, sports practices, weight-training, running, exercising, heavy lifting, etc.
e Thinking and concentration activities (e.g., homework, classwork load, job-related activity).

4. Drink lots of fluids and eat carbohydrates or protein to main appropriate blood sugar levels.

5. As symptoms decrease, you may begin to gradually return to your daily activities. If symptoms worsen or
return, lessen your activities, then try again to increase your activities gradually.

6. During recovery, it is normal to feel frustrated and sad when you do not feel right and you can’t be as active as usual.
7. Repeated evaluation of your symptoms is recommended to help guide recovery.

Returning to School

1. If you (or your child) are still having symptoms of concussion you may need extra help to perform school-related activities.
As your (or your child’s) symptoms decrease during recovery, the extra help or supports can be removed gradually.

2. Inform the teacher(s), school nurse, school psychologist or counselor, and administrator(s) about your (or your
child’s) injury and symptoms. School personnel should be instructed to watch for:

¢ Increased problems paying attention or concentrating

Increased problems remembering or learning new information

Longer time needed to complete tasks or assignments

Greater irritability, less able to cope with stress

Symptoms worsen (e.g., headache, tiredness) when doing schoolwork

~Continued on back page~

This form is part of the “Heads Up: Brain Injury in Your Practice” tool kit developed by the Centers for Disease Control and Prevention (CDC).



Returning to School (Continued)

Until you (or your child) have fully recovered, the following supports are recommended: (check all that apply)
__No return to school. Return on (date)

__Return to school with following supports. Review on (date)

__Shortened day. Recommend ____ hours per day until (date)

__Shortened classes (i.e., rest breaks during classes). Maximum class length: __ minutes.
__Allow extra time to complete coursework/assignments and tests.

__Lessen homework load by %. Maximum length of nightly homework: minutes.

__No significant classroom or standardized testing at this time.

__Check for the return of symptoms (use symptom table on front page of this form) when doing activities that require a
lot of attention or concentration.

__Take rest breaks during the day as needed.
__Request meeting of 504 or School Management Team to discuss this plan and needed supports.

Returning to Sports

1. You should NEVER return to play if you still have ANY symptoms — (Be sure that you do not have any symptoms
at rest and while doing any physical activity and/or activities that require a lot of thinking or concentration.)

2. Be sure that the PE teacher, coach, and/or athletic trainer are aware of your injury and symptoms.

3. Itis normal to feel frustrated, sad and even angry because you cannot return to sports right away. With any injury, a full
recovery will reduce the chances of getting hurt again. It is better to miss one or two games than the whole season.

The following are recommended at the present time:
__ Do not return to PE class at this time

____Return to PE class

____Do not return to sports practices/games at this time

____Gradual return to sports practices under the supervision of an appropriate health care provider (e.g., athletic trainer,
coach, or physical education teacher).

¢ Return to play should occur in gradual steps beginning with aerobic exercise only to increase your heart rate
(e.g., stationary cycle); moving to increasing your heart rate with movement (e.g., running); then adding controlled
contact if appropriate; and finally return to sports competition.

* Pay careful attention to your symptoms and your thinking and concentration skills at each stage of activity. Move
to the next level of activity only if you do not experience any symptoms at the each level. If your symptoms return,
let your health care provider know, return to the first level, and restart the program gradually.

Gradual Return to Play Plan

1. No physical activity

2. Low levels of physical activity (i.e., symptoms do not come back during or after the activity). This includes walking, light
jogging, light stationary biking, light weightlifting (lower weight, higher reps, no bench, no squat).

3. Moderate levels of physical activity with body/head movement. This includes moderate jogging, brief running, moderate-
intensity stationary biking, moderate-intensity weightlifting (reduced time and/or reduced weight from your typical routine).

4. Heavy non-contact physical activity. This includes sprinting/running, high-intensity stationary biking, regular weightlift-
ing routine, non-contact sport-specific drills (in 3 planes of movement).

5. Full contact in controlled practice.
6. Full contact in game play.

*Neuropsychological testing can provide valuable information to assist physicians with treatment planning, such as return to play decisions.

This referral plan is based on today’s evaluation:
___ Return to this office. Date/Time

____Refer to: Neurosurgery Neurology Sports Medicine Physiatrist Psychiatrist Other
____Refer for neuropsychological testing

___ Other

ACE Care Plan Completed by:
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