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Future Directions:   
Bringing it all Together 

Understanding the True Natural History of Acute Injury & Recovery 



: Test Validity 
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Nelson, LaRoche, Pfaller, Lerner, Hammeke, Randolph, Barr, Guskiewicz, & 
McCrea (2016) J Int Neuropsychol Soc, 22, 24-37. 



http://rpsychologist.com/d3/cohend/ 



http://rpsychologist.com/d3/cohend/ 



http://rpsychologist.com/d3/cohend/ 



Symptom Tracking Assessment for Concussion (STAC) 
Mobile App 



What about Youth Athletes? 



Future Directions in TBI Research:   
Acute Effects, Recovery, & Outcome 

TRUE NATURAL HISTORY OF INJURY 

How Long is Long Enough? 

Clinical Recovery:   
How long does it take for signs & 

symptoms to recover? 

Physiological Recovery:   
How long does it take for the  

brain to recover? 

+ 
Giza & Hovda, 2010 



New Frontiers in Brain Injury Science 
MRI (3-T) / Functional MRI  

Positron Emission Tomography with  
Computed Tomography (PET/CT) 

Magneto Encephalography (MEG) 
Scanner 

Trans-Cranial Doppler 
Ultrasound 

How Long Does it Take for the Brain to Recover? 



GE-NFL HEAD HEALTH CHALLENGE I 
  

A Prospective Study of Advanced MRI 
Biomarkers to Determine 

Acute Physiological Effects and 
Longitudinal Recovery After Sport-

Related Concussion 
  

Investigative Team: 
Michael McCrea, PhD (PI)  

Andrew Nencka, PhD; Kevin Koch, PhD; L. Tugan Muftuler, 
PhD;  Yang Wang, MD; Shi-Jiang Li, PhD; Melissa Lancaster, 

PhD; Lindsay Nelson, PhD 

  
 

How long does it take for 
the brain to recover? 



PROJECT HEAD TO HEAD II 
 
Comprehensive Study of Acute Effects and 
Recovery After Concussion:  
 
An Integrated Investigation of Head Impact Sensor 
Technology, Blood Biomarkers, Advanced 
Neuroimaging, Genetic Testing, and Clinical 
Outcome Measures 
 
Funded by U.S. Dept. of Defense Combat Casualty 
Care Research Program 
 
$6M, 4 years 



Future Directions 
Sponsored by United 
States Department of 

Defense (DoD) 
& National Collegiate 
Athletic Association 

(NCAA) 
 

3 Years, $23M 



Current Questions in SRC:   
Acute Effects & Recovery 

Clinical Recovery:   
Why do individuals vary 

in recovery? 

Physiological Recovery:   
How long does it 

take for the brain to 
recover? 

+ 
Giza & Hovda, 2010 

Individual Variability: 
Who is at risk for prolonged clinical and 

physiological recovery? 



Thank You 

Lindsay Nelson, PhD 
Assistant Professor of Neurosurgery 

and Neurology 
Brain Injury Research Program 
Medical College of Wisconsin 

 


	Slide Number 1
	Future Directions:  �Bringing it all Together
	: Test Validity
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Symptom Tracking Assessment for Concussion (STAC) Mobile App
	What about Youth Athletes?
	Future Directions in TBI Research:  �Acute Effects, Recovery, & Outcome
	New Frontiers in Brain Injury Science
	GE-NFL HEAD HEALTH CHALLENGE I� �A Prospective Study of Advanced MRI Biomarkers to Determine�Acute Physiological Effects and Longitudinal Recovery After Sport-Related Concussion� �Investigative Team:�Michael McCrea, PhD (PI) �Andrew Nencka, PhD; Kevin Koch, PhD; L. Tugan Muftuler, PhD;  Yang Wang, MD; Shi-Jiang Li, PhD; Melissa Lancaster, PhD; Lindsay Nelson, PhD� �
	PROJECT HEAD TO HEAD II��Comprehensive Study of Acute Effects and Recovery After Concussion: ��An Integrated Investigation of Head Impact Sensor Technology, Blood Biomarkers, Advanced Neuroimaging, Genetic Testing, and Clinical Outcome Measures��Funded by U.S. Dept. of Defense Combat Casualty Care Research Program��$6M, 4 years
	Future Directions
	Current Questions in SRC:  �Acute Effects & Recovery
	Thank You

