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LEARNING OBJECTIVES	
1.  Review the rationale and stages for return-to-

play guidelines.

2.  Identify and discuss common stressors that 
should be considered in acute concussion 
management and return-to-activity 
progressions.

3.  Discuss the rationale and possible strategies 
for exercise as an intervention for those with 
persistent symptoms.



 
Type of Traumatic Brain Injury 

 
Clinical Syndrome – Event + Signs and/or 

Symptoms 
 

Caused by Direct or Indirect contact 
 

Standard Medical Imaging = Normal  
 

Each Concussion is Different – May Involve 
One or Many Patho-Anatomic Elements       



Concussion is	



Sport Concussion 

Assessment Tool (SCAT)	
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•  Concussed athletes – Increase (worse) from baseline to post-injury for the SCAT-2 
total score, symptom severity score, total symptoms, and more errors on BESS. 

•  No significant change was noted for concussed athletes on the SAC.



Baseline	Scores	
	
	
Sideline	Scores	
	
	
1st	MD	Visit	
	
	
3-5	Days	from	Injury	

1.  Orienta>on	Score	=	No	sig.	change	
2.  Immediate	Memory	=	No	sig.	change	
3.  Digits	Backward	=	No	sig.	change	
4.  Concentra>on	=	No	sig.	change	
5.  Delayed	Recall	=	No	sig.	change	

SCAT3 – Cognitive Scores	



WHAT IS “NORMAL” 
RECOVERY TIME?
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CURRENTLY ACCEPTED MANAGEMENT 
PRINCIPLES FOR CONCUSSION ARE:

REST	 EDUCATION	 RE-INTEGRATION	



Initial Rest 
•  Complete whole-person rest 

–  physical
–  cognitive
–  sensory
–  social

•  How long?

–  Historically until symptoms abate, usually 1 to 2 (?) weeks

–  Recent trend to shorten this; many prospective studies of early 
exercise or other active Rx underway– awaiting results; 



ANIMAL MODEL RESEARCH
“metabolic crisis”

CLINICAL RESEARCH
increase in number and severity of symptoms

longer recovery times

COMMON SENSE
reduces the likelihood of another injury



•  Within 1 yr after 
concussion, the group 
with concussion was 1.97 
(95% confidence interval 
(CI), 1.19–3.28; P = 0.01) 
times more likely to have 
experienced an acute 
lower extremity 
musculoskeletal injury 
after concussion than 
before concussion

LYNALL,	R.	C.,	T.	C.	MAUNTEL,	D.	A.	PADUA,	and	J.	P.	MIHALIK.	Acute	Lower	Extremity	Injury	Rates	Increase	aUer	Concussion	in	
College	Athletes.	Med.	Sci.	Sports	Exerc.,	Vol.	47,	No.	12,	pp.	2487–2492,	2015.	



When Rest is Over...  

What’s Next?	



ZURICH GUIDELINES (2012) 

ATHLETE

REHABILITATION STAGE  FUNCTIONAL EXERCISES OBJECTIVE

1. No activity Complete physical and 
cognitive rest Recovery

2. Light aerobic exercise < 70% max HR Increase HR

3. Sport specific exercise Drills with no head impact Add movement

4. Non contact drills Progression to more 
complex drills

Exercise, cognitive load, 
coordination

5. Full contact practice Normal training Restore confidence and 
functional skills

6. Return to play Normal game play
RETURN TO PLAY



Return-to-Activity Progressions 

•  Increasing attention to other aspects of life:

–  school, work, social activity, technology, etc.

•  Return-to-Activity (RTA) principle:

–  concussed individuals should be exposed to as much “stress”  
(next slides) as can be tolerated without exacerbation or  
relapse of manifestations of disorder 

–  fundamental belief that provocation of symptoms and signs is a “setback”; 
i.e. – it will delay or prevent complete recovery; 
lack of evidence of this, but prudence until proven otherwise



UT MacIntosh Clinic RTA Progressions 

•  We now consider RTA as a 4 x 3 x 6 matrix:

•  4 domains of life

–  school, sport/PA, work, social

•  3 categories of stressor in each domain

–  physical, cognitive, sensory

•  6 stages of progression of each category:

–  rest, re-introduce, progress x 2, submaximal, normal



SPORT 

PLAY 



1	 52 3 4 6

1	 52 3 4 6

1	 52 3 4 6

PHYSICAL	

COGNITIVE	

SENSORY	

No	sports	
Isometric	neck	
rehab	

Sta>onary	bike	
No	head	accel.	

Sport	specific	
exercises	

Con>nue	with	sport	
specific	training	
Add	BW	exercises	
	

Simulate	all	aspects	of	
norm		
Add	resistance	training	
(Valsalva)	
	

Full	
Par>cipa>on	
S>ll	monitor	

No	team	materials	 Limited	exposure	to	
cogni>ve	tasks	

⬆	exposure	to	
cogni>ve	tasks	

Add	cogni>ve	burden	to	
sport	specific	drills	
	

Near	normal	cogni>ve	
burden	

Full	par>cipa>on	

Very	lidle	
communica>on	with	
team	

Avoid	noisy	venues	&	
team	mee>ngs	

⬆	exposure	to	team	
mee>ngs	

⬆	sensory	and	social	
interac>on	

Near	normal	screen	
and	social	>me	

Full	par>cipa>on	



SCHOOL 



1	 52 3 4 6

1	 52 3 4 6

1	 52 3 4 6

PHYSICAL	

COGNITIVE	

SENSORY	

No	school	adendance	 No	field	trips	
No	PE	(Stage	2	of	PA	if	
available)	
No	field	trips/labs	

No	ac>vity	
No	PE	(Stage	3	of	PA	if	
available)	
No	field	trips/labs	

No	ac>vity	
No	PE	(Stage	4	of	PA	if	
available)	
Short	field	trips	

⬆par>cipa>on	
Stage	5	of	PA		
	
	

Full	
par>cipa>on	

No	assignments	
studying,	tests,	
etc.	

Trial	class	
adendance	

Some	classes	
Assisted	notes	
No	studying,	tests,	
etc.	

Adendance	at	most	classes	
⬆	par>cipa>on,	note	
taking,	assign	
	

Full	class		
Adendance	
⬆	studying	
ILP	created	

Full	par>cipa>on	
ILP	monitored	and	
revised	

No/very	lidle	screen	
>me	
	

Min.	screen	
No	tech/	
media/music	

Min.	screen	
No	tech/	
media/music	

⬆	Screen	>me	
⬆	Group	work	
⬆	Par>cipa>on	in	tech/
media/music	

Near	normal		
screen	>me	
⬆	Par>cipa>on	in	groups	/	
classes	

Normal	screen	
Normal	group	work/
tech/media/music	



DAYS TO MEDICAL CLEARANCE BY YEAR
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Workshop Activity 
•  Develop a sport-specific exercise progression for Stages 3 and 4 

(based on UT schema):
•  Stage 3

–  sport specific whole body and head movement
–  introduce planes of movement sequentially
–  gradual ramp of intensity (acceleration) and volume

•  Stage 4
–  sport-specific drills requiring attentional burden 

(esp. visual and cognitive attention) 
–  gradual ramp of intensity and volume



Persistent Symptoms  
What about the 15-20%? 

Historically considered “not recovered” = rest

What is the evidence for rest?

Largely assumed rather evidence based (animal 
and limited clinical research)


There are several possible problems with rest
Other health conditions can be 

1.  improved by exercise 
2.  not addressed
2.  worsened by inactivity





Persistent Symptoms 

Vestibular 

Cervicogenic 

Oculomotor 

Headache Disorder

Mood / Affect

Physiological 



Role of Structured Exercise 

•  Portion of patients may still be recovering 
–  alterations in cell membrane permeability, ion cellular  metabolism  

and  cerebral  blood flow. 
–  ANS dysfunction? > Sympathetic output 

•  Exercise increase parasympathetic activity, decrease 
sympathetic activity

•  Neurotrophic factors - BDNF 



What does it “look” like? 
•  Graded aerobic treadmill tests have emerged as a safe, reliable and 

effective tool.
–  John Leddy, Barry Willer and colleagues (UofB)
–  Patients prescribed aerobic exercise for the same  duration  they  

achieved  during  treadmill  testing  but  at 80%  of  the  
maximum  heart  rate  achieved,  once  daily,  5–6 days a week, 
with use of a digital heart rate monitor.

•  University of Toronto / MacIntosh Clinic 
–  Insert them at Stage 2 of PA progressions – Stationary Bike
–  Goal aerobic > intensity & length > intervals

	





Persistent Symptoms 

Vestibular 

Cervicogenic 

Oculomotor 

Headache Disorder

Mood / Affect

Physiological 



Neck Rehab (and prehab) 
•  Prevention:  isometric and dynamic stabilization

•  Immediate: 

–  isometric neutral posture stabilization

–  avoid (excessive) movements / manipulations

•  Later:

–  movements, manual therapies, stabilization  
(level 2 – e.g. Schneider et al CJSM 2012 22:295)



Vestibular Rehab 
•  Small number (1-3%?) of concussions involve traumatic paroxysmal 

positional vertigo (PPV)

•  Well treated by “vestibular rehab”

–  canalith re-positioning manoeuvres

–  related balance control, 

gaze stabilization exercises



Balance Control Rehab 
•  Sometimes included under the umbrella of “vestibular” rehab 
•  Multi-modal programs address all aspects  

(sensory inputs, controller, motor outputs) of the  
balance control system
–  visual tracking / convergence exercises
–  gradual progression of head movements
–  standing balance exercises (eyes open, closed)
–  neck rehab – stabilization, manual, movement

•  Emerging evidence for overall approach (components not sep’d)
–  Schneider et al CJSM 2012
–  Hugentobler et al IJSPT 2015



LEARNING OBJECTIVES	
1.  Review the rationale and stages for return-to-

play guidelines.

2.  Identify and discuss common stressors that 
should be considered in acute concussion 
management and return-to-activity 
progressions.

3.  Discuss the rationale and possible strategies 
for exercise as an intervention for those with 
persistent symptoms.



THANK  

YOU 


