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IMMEDIATE SIGNS

• THESE SIGNS ARE OFTEN ABSENT AT TIME OF INJURY:
o LOSS OF CONSCIOUSNESS
oPOSTURING
oHEADSHAKING
oCONFUSION

• REPORTING SYMPTOMS (SUCH AS HEADACHE)
oTHE MOST COMMON ENTRY PATHWAY TO CARE



Glascow 
Coma Scale





SCAT-6 Immediate Neuro Assessment







CRANIAL NERVE & QUICK NEURO SCREEN



• CERVICAL SPINE EVALUATION
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VISUAL MOTION 
SENSITIVITY



CONVERGENCE











POST EXERCISE 
BALANCE 
& COGNITIVE TESTING



SCOAT-6 ADDITIONS
* anxiety
* depression



Orthostatic Vitals



ANS 
DYSREGULATION



SLEEP



TREATMENT
• RELATIVE REST
• FREQUENT BREAKS
• EXERTIONAL PROTOCOL
• SUPPLEMENTS?

o (VIT B2, MAGNESIUM, OMEGA-3, DHA, CO-ENZYME Q10)
• MEDS

oNORTRYPTILINE, VERAPAMIL, DEPAKOTE, STIMULANTS, TRIPTANS, 
VOLTAREN GEL TOPICAL (OCCIPITAL TRIANGLE)

• PSYCH (SPORTS PSYCH)
• OCULAR
• PT (NECK, VESTIBULAR)



COGNITIVE REST 
IS VITAL ~48-96 
HOURS
AFTER BRAIN INJURY



Phase 4: Full Day Class Attendance with Accommodations
•- emphasis on returning to the classroom
•- classes notes should be provided
•- resumption of homework with frequent breaks
•- minimal (no more than 1 per day) in-class tests/quizzes with extra time
•- progress reports and or time lines for assignments coordinated with guidance 
counselor, a member of the child study team, or other designated school official 
should be engaged with academic progression and planning to complete missing 
work
•- if symptoms develop, stop and rest
•- breaks as needed during class (head down or in nurse's office)
•- no participation in extracurricular activities
•Speech to text/text to speech

•Phase 5: Full Day Class Attendance with Minimal Accommodations
•- student may resume assignments both in class and as homework
•- student may resume in class tests and quizzes
•- basic accommodations, such as breaks and extended time, may be warranted 
for specific subjects and should be coordinated with guidance counselor, a 
member of the child study team, or other designated school official
•- progress reports and or time-lines for assignments coordinated with guidance 
counselor, a member of the child study team, or other designated school official 
should be engaged with academic progression and planning to complete missing 
work
•Phase 6: Full Day Class Attendance without Accommodations
•- May progress and participate in academics; continue to monitor allowing for 
titration and self-regulation.
•- Return to learn.

Phase 1: No School - Complete Cognitive Rest

- should not be attending classes, including no computer use or playing of video 
games, minimal use of phone, and avoiding loud music

- no assigned work in or outside of the classroom

- physical (body) and cognitive (brain) at this time is important

- no participation in extracurricular activities

Phase 2: Light Cognitive Activity Permitted

- should not attend classes, but may engage in limited activities that do not cause symptoms

- begin with 5-15 minutes of activity/studying, and may increase should symptoms not 
be provoked

- if symptoms develop, stop and rest

- no participation in extracurricular activities

Phase 3: Partial Classroom Attendance with Accommodations

- student may attend class to passively learn if nothing else

- prioritize non-elective, diploma-required classes, with one content or skill item building 
on another (i.e. foreign language and math)

- student allowed to participate in class, but no graded work

- minimal assigned work outside of the classroom

- classes notes should be provided

- if symptoms develop, stop and rest

- breaks as needed during class (head down or in nurse's office)

- no participation in extracurricular activities







Using a symptom journal, 
progress stepwise.







AVOID COCOON

• DAILY SYMPTOM INVENTORY
• TITRATE AS TOLERATED
• COGNITIVE ACTIVITY CAN FOLLOW AND MIRROR EXERTION



SCAT-6 RTP





Psychological factors

• UNDERLYING NEUROLOGICAL & PSYCHIATRIC DIAGNOSES
• DEVELOPING SOCIAL ISOLATION IN PROLONGED SYNDROME
• ANXIETY/DEPRESSION
• ADD
• PSYCHOSOCIAL SUPPORT NEEDED IN PROLONGED AND 

MEDICAL RETIREMENT CASES



RTP
COMPLICATED DECISION TREE

o RISKS, BENEFITS, GOALS
o NOW VS LATER CONCERNS – FUTURE 

RISK WITH REPEATED EXPOSURE
o NOT THE SAME FOR CONTACT & 

NON-CONTACT
o BUT NO LESS COMPLICATED (I.E. 
BASEBALL, GYMNASTICS, SWIMMING)

GRADUATED EXERTIONAL 
PROGRAMMING

– SYMPTOMS INVENTORY.



Medical 
retirement







Current/future tech for objective diagnosis

o MRI
o SWAY, IMPACT, ETC
o DTI
o BIOMARKERS
o OCULAR MOTION ANALYSIS
o MOBILE EEG (BUILT INTO HELMETS – NOMO)



Don't say the "C" word!



ATHLETES CONTINUE TO 
UNDERREPORT



Over-reliance on "objective testing" may 
lead to missed diagnoses and unwanted 
outcomes of sport-related concussions. 



Case example #1
• 20 y/o Male Lacrosse Player, Long Stick Defender
• Date of Injury: 10/13/2023
• Date of Evaluation: 12/7/2023
• Head-to-head contact during practice after being checked in the 

back on a face off.
• Did not notice significant symptoms initially. Participated in 

a scrimmage the following day with worsening symptoms without 
trauma.
• No exertional protocol/academic modifications. Treating symptoms 

with Tylenol and rest.
• Did not improve over two months and was referred to see us.



Case 1 cont'd:
• No family history of headaches or migraines.
• No history of anxiety or depression
• History of stage IV Lyme Disease in 4th grade which was treated 

over two years. 
o (still concerned about sequelae of this disease)

• History of autonomic nervous system dysfunction including 
postural dizziness, exercise intolerance.
oPostural Orthostatic Tachycardia Syndrome (POTS) ruled out by 

Cardiologist
• One prior concussion in 2020, head-to-head contact with 

opposing player. No LOC or amnesia.
oCT scan at emergency room was negative



Case 1 cont'd: Physical Exam
• Paresthesia to the left 5th digit
• CN 2-12 intact
• Normal sensory and motor examination
• Symptomatic with VMS testing



Case 1 cont'd: Plan
• Initiate exertional protocol
• Academic modifications for school (allow for deferred final 

exams as he was about to start winter break)
• MRI of the Brain and cervical spine ordered due to history and 

persistent symptoms.
• Nortriptyline 25 mg prescribed
• Encouraged to monitor HRV (ANS)



Case 1 cont'd: follow up
• Asymptomatic as of 1/11/2024 with occasional neck pain 

(prolonged recovery.) *importance of timing of treatment
• Wanted to return to play without restriction as scrimmages were 

beginning
• MRI Brain structurally normal
• MRI of the cervical spine reviewed today reveals significant 

changes at C3-4 and C6-7.
oThe left-sided foraminal compromise at the C6-7 level is moderate 

without nerve root compression, and the C3-4 level has right-sided 
foraminal narrowing



Shared Decision-Making



Case Example 2:
• 21 y/o Defensive End
• Date of injury 11/11/2023
• Date of evaluation: 11/20/2023
• MOI: when making tackle on opposing running back, slammed 

his head on the field. Multiple contacts after this injury.
• NO LOC. Amnesia after last game of the season.
• Noticed symptoms immediately (headaches, paresthesia) 

but did not feel that they were severe enough to report at 
that time as he wanted to finish the season.



Case 2 cont'd:
• Symptoms worsening with academics and lifts with the team.
• Treating symptoms with Tylenol.
• History of headaches secondary to dehydration, which started at 

age 15
• One prior concussion at age 14, playing baseball, as he was 

sliding into home plate, catcher punched him in face. LOC for 
<30 seconds.
oCT scan negative at hospital
oReturned to sport after one month



Case 2 cont'd: physical exam
• Left sided SCM tenderness which reproduces headaches
• Cranio-cervical junction tenderness
• Cranial nerves 2-12 intact
• + symptoms with eye tracking
• +symptoms with convergence which is >10cm
• + symptoms with VMS



Case 2 cont'd: plan
• Initiate exertional protocol
• Ocular exercises at bedtime (convergence deficit)
• Melatonin 5-10mg to help with sleep. Consider Benadryl
• Academic restrictions as he is not able to focus, concentrate or 

study. Will work with student disability services for make-up 
finals, speech to text/text to speech, one on one tutoring, 
printed materials.
• MRI of Brain and C-spine ordered.



Case 2 cont’d: Follow up
• MR of Brain was normal.
• MR of cervical spine consistent with neck sprain of the posterior 

intervertebral ligament without disruption of disc. C5-c6 disc 
desiccation and reversal of normal curvature C4-C6.
• He continues to have persistent concussion symptoms which are 

cognitive dominant.
• Neuropsychological testing ordered
• Consider leave of absence from school for the semester to focus 

on rehabilitation.



Shared Decision-Making



Case example 3:
• 20 y/o male Defensive back Columbia University Football
• DOI: 11/17/2023
• Date of evaluation: 11/30/2023
• Made a tackle hitting his head on opposing player's knee in 

third quarter.
• No LOC.
• Retrograde Amnesia (does not remember events that occurred 

after the third play of the game leading up to injury).



Case 3 cont'd:
• Denies any prior concussions
• Not taking any medications
• Symptom provocation with academics
• Two day prior to this injury, he had his "bell rung" while making 

a tackle on a kickoff during practice. Headaches, dizziness, and 
neck pain which lasted about 10 minutes. He did not report at 
that time.



Case 3 cont'd: Physical Exam
• Positive Spurling's test
• Cranial nerves 2-12 intact
• + symptoms with Saccadic motion, Gaze stability, Visual motion 

sensitivity.
• Convergence deficiency



Case 3 cont'd: Plan
• Exertional protocol initiated
• MRI of Brain
• Small cortical focus of hyperintense T2/FLAIR signal at the right posterior 

temporal/occipital junction which may represent sequela of prior trauma. 
Suggestion of low SWI signal is seen in this region, which may represent 
minimal microhemorrhage or vessel on end. He returned for SWI 
sequence on 3 tesla magnet to evaluate for additional 
microhemorrhages 6 weeks later was normal. Previously noted punctate 
signal abnormalities are not appreciated on this evaluation.



Case 3 cont’d: Follow up
• Nortriptyline 25mg prescribed after 4 weeks of persistent headaches
• Was able to tolerate increased heart rate on stationary bike after 6 

weeks.
• Asymptomatic at 2 month follow up*



Shared Decision-Making



Case 4 Example:
• 22 y/o female club wrestling
• Date of injury: 1/28/2024
• Date of evaluation 2/20/2024
• MOI: taken down by opponent causing whip-lash type injury 

with her head on the mat. No LOC or Amnesia.
• She did not continue participation in the match. Was held out 

by ONSITE athletic trainer.
• Broken teeth but no jaw fracture.

oHad three crowns put in 3 days prior to evaluation



Case 4 cont'd:
• Taking Aleve and Tylenol to help with headaches.
• Having difficulty with academics, concentrating.

o Her therapist thinks this may be related to ADHD but no formal diagnosis.
• Feeling slightly more anxious than normal.
• One prior concussion in 2015, slipped on ice and hit the back of her 

head. Was symptomatic for 2 weeks.
• H/O migraines which started at age 12.

o Amitriptyline 25mg daily
o Recently started taking Buproprion
o Attends therapy monthly
oMother has history of migraines
o Has neurology consultation scheduled.



Case 4: Physical exam
• Normal cervical examination
• Cranial nerves 2-12 intact
• Normal motor and sensory examination.
• No symptoms with Ocular testing on examination.



Case 4: Plan
• Exertional protocol (starting with the stationary bike. When 

tolerating 170bpm, add in jogging/running)
• Academic modifications
• Caffeine/Tea for ADHD
• Box breathing
• SYMPTOMS ABATED AFTER ONE WEEK



DOCBOTTS@GMAIL.COM

@DOCBOTTSNY (IG; X (TWITTER)

THANK YOU.


