
The Game Plan:  
Teaming Up to Fight 
Chronic Traumatic  
Encephalopathy



Fred shrugged off ‘getting his bell rung’ as just part of football. In a televised game, 
he was taken from the game after a hard hit and returned minutes later…but joined 
the huddle of the opposing team.

The early hints of something wrong evolved into serious mistakes, hostility, and 
confusion. He had trouble writing coherently, learning new computer software, 
and using his cell phone. He began having night terrors and would yell out in his 
sleep. In the last two years that he was employed, Fred was demoted from general 
manager to sales manager to salesman, and finally dismissed. 

CTE took Fred little by little, one ability after another. It was especially hard  
on him because he understood on some level and was often scared. At the end, he  
lost his ability to think, talk, and walk. CTE caused my Fred to change so subtly 
and so slowly, but so remarkably, over time that it’s hard to remember the Fred  
of our beginning.”
  

— Linda Smith, wife of Frederick Smith, former Virginia Military  
 Institute football player who died of CTE on August 16, 2011.  
 Linda donated Fred’s brain to the CSTE.

“

Chronic traumatic encephalopathy (CTE) is a progressive degenerative 
disease in which abnormal proteins build up in brain tissue, leading to 
physical and mental impairments, even death. 

Boston University’s Center for the Study of Traumatic Encephalopathy 
(CSTE) is an international leader in the emerging field of traumatic brain 
injury research. Since 2008, the center has investigated the relationship 
between brain trauma and CTE. 

The center’s pioneering work has already paid off in profound ways. 



Most scientific discovery proceeds slowly. By contrast, our 
understanding of CTE has progressed rapidly. At the same 
time, there has been a sea change in the public perception of 
CTE. People who had never heard of CTE now see it on the 
news and in films, and ask how they can help prevent it.   
And just as important, in the same five years, the professional 
sports community has moved from being openly skeptical 
about the existence of the disease to taking real steps to  
combat it. 

At the Center for the Study of Traumatic Encephalopathy, 
we study brains, we work with people who have experienced 
traumatic brain injury—and also talk to their loved ones—
and we spread the word about the progress we’re making.  

Our goal: To someday be able to say that we can diagnose CTE 
in living people, we can treat it, and we can prevent it from 
happening. In short, to be able to say: We beat this disease. 

The Center for the Study of Traumatic Encephalopathy came 
together because there was an urgent need for the kinds of 
research and outreach at which we excel. At that time, few 
people understood that need. Today, few can deny that our 
society faces a serious medical challenge—and that’s our 
first step toward finding a solution. 

IN THE U.S., 1 IN 4 BOYS AND 

1 IN 16 GIRLS PLAY CONTACT 

SPORTS—AND COULD  

EXPERIENCE TRAUMATIC 

BRAIN INJURY, ONE KNOWN 

CAUSE OF CTE. 



start of his life’s work. Determined to find out more 

about his condition—and shocked by the lack of 

awareness surrounding such injuries—Mr. Nowinski  

wrote the book Head Games: Football’s Concussion 

Crisis and went on to establish the Sports Legacy 

Institute with renowned neurosurgeon Dr. Robert 

Cantu. The book and the institute brought CTE to 

the national spotlight. In addition to co-directing 

the center, Mr. Nowinski is now a PhD candidate in 

behavioral neuroscience at Boston University School 

of Medicine. 

OUR LEADERS

The most rewarding part about this 
work is that there is hope for a treat-
ment within my lifetime, when five 
years ago nobody was even thinking 
about this. Everyone thought this 
would kill sports, but it hasn’t—it’s 
just making them all better. ” 
                  — Chris Nowinski

“

DR. ANN MCKEE

Co-director, Center for the Study of  
Traumatic Encephalopathy
Professor of Neurology & Pathology,  
Boston University School of Medicine
Director, Boston University Alzheimer’s  
Disease Center Neuropathology Core

When the center was first conceived, it was clear 

that it needed an expert neuropathologist and 

neurologist—someone who could analyze the brain 

tissue of deceased athletes who had experienced 

traumatic brain injuries and correlate those find-

ings with clinical symptoms experienced during 

athletes’ lives. Dr. Ann McKee has examined brains 

for BU’s Alzheimer’s Disease Center, Framingham 

Heart Study, and Centenarian Study since their 

beginnings—and is one of the best. Dr. McKee is 

a scientist, an artist, and an ardent sports fan who 

protects the games she loves—and their players—

through her work at the CSTE and Bedford VA Hos-

pital. When brains are donated to the center’s brain 

registry, Dr. McKee is the one who dissects, pho-

tographs, analyzes, catalogs, and preserves them. 

She has transformed the field of brain research 

with her unique ability to show the world pictures 

of trauma’s effect on the brain. In addition, she has 

been an advocate for awareness, testifying before 

Congress and joining the NFL Players Associa-

tion’s Brain Injury Committee. Dr. McKee’s current 

research focuses on establishing genetic risk factors 

for CTE, developing biomarkers to diagnose CTE 

during life, establishing the connection between 

CTE and motor neuron disease, and developing 

therapies for CTE using animal models of blast and 

concussive brain trauma.

CHRIS NOWINSKI

Co-director, Center for the Study of  
Traumatic Encephalopathy
Co-founder & Executive Director,  
Sports Legacy Institute

Of the center’s leaders, Chris Nowinski knows best 

the effects of traumatic brain injury: He was a star 

Harvard football player turned successful profes-

sional wrestler before a series of concussions and a 

diagnosis of post-concussion syndrome forced him 

to retire in 2003. But that retirement was just the 

DR. ROBERT CANTU

Co-director, Center for the Study of  
Traumatic Encephalopathy
Clinical Professor of Neurosurgery, Boston  
University School of Medicine
Co-founder, Sports Legacy Institute

When a high school athlete in the New England 

area suffers a serious concussion, many times his 

or her first stop after the emergency room is Dr. 

Robert Cantu’s office. A renowned neurosurgeon, Dr. 

Cantu is deeply involved in sports injury organiza-

tions, awareness efforts, policy, and research. He has 

served as a consultant to many scholastic and profes-

sional athletes on the return to collision sports after a 

head or spine injury. In addition, Dr. Cantu is medi-

cal director of the National Center for Catastrophic 

Sports Injury Research, which has been collecting and 

analyzing spine and head injury data since 1982, and 

has contributed to sports safety and accident reduc-

tion through football rule changes, the establishment 

of football helmet standards, improved on-the-field 

medical care, and coaching techniques. As an author 

of 31 books, most recently Concussion and Our Kids, 

and more than 370 scientific articles, Dr. Cantu is 

frequently invited to speak at symposiums and in the 

national media, addressing a wide range of sports 

medicine topics, including anabolic steroid use, eat-

ing disorders in female athletes, acute and chronic 

brain injury in boxing, and on-the-field evaluation, 

medical management, and return-to-play guidelines 

following head and spine sports injuries. Prior to the 

creation of the CSTE, Dr. Cantu worked closely with 

Chris Nowinski on issues of advocacy and awareness 

surrounding brain injury. An advocate for healthy liv-

ing and safe exercise, he practices what he preaches:  

He is a marathon runner and avid tennis player.



on his extensive interviews with the loved ones of 

deceased athletes who have donated their brains to 

the center, Dr. Stern developed the first clinical diag-

nostic criteria for CTE. He received funding from the 

National Institutes of Health to support his research 

in creating objective biological markers to diagnose 

CTE in living individuals (using such methods as 

advanced neuroimaging techniques, measures of 

proteins in spinal fluid, electrophysiological studies, 

and genetic analyses). Dr. Stern also oversees the 

clinical research program for the BU Alzheimer’s 

Disease Center and became involved in the CSTE 

at its formation, when Chris Nowinski approached 

him after hearing about his work on Alzheimer’s and 

its possible relationship to traumatic brain injury. 

Dr. Stern oversees both the LEGEND and DETECT 

studies and co-chaired this year’s inaugural national 

conference on CTE in Las Vegas. 

OUR LEADERS

DR. ROBERT STERN

Co-founder and now collaborator, Center 
for the Study of Traumatic Encephalopathy
Professor of Neurology and Neurosurgery, 
Boston University School of Medicine
Director, Boston University Alzheimer’s  
Disease Center Clinical Core

Dr. Robert Stern is an acclaimed neuropsychologist 

who initiated the center’s clinical research pro-

gram. His work at the center focuses on develop-

ing methods of diagnosing CTE during life. Based 

DR. RONALD CORLEY

Co-director, Center for the Study of  
Traumatic Encephalopathy
Associate Provost for Research,  
Boston University Medical Campus
Professor of Microbiology,  
Boston University School of Medicine

Supporting and promoting interdisciplinary research 

at Boston University’s Schools of Medicine, Public 

Health, and Dental Medicine for the past three 

years, Dr. Ronald Corley recently joined the Center 

for the Study of Traumatic Encephalopathy as co-

director—bringing to the table his extensive knowl-

edge of the research landscape at the University.  

He has an ambitious vision for the center that 

includes it becoming one of BU’s interdisciplin-

ary centers of excellence: an integrated research, 

educational diagnostics, and treatment program. 

This evolution will allow the center to attract many 

more faculty members and students, draw on their 

many different fields of expertise and academic 

viewpoints, and interest them in solving this serious, 

complex health problem. 

I think we’re going to realize, over 
time, that this is a much more  
significant problem than anybody 
currently believes.”         
         — Dr. Ronald Corley

“ If we had adequate support, we’d be 
able to truly figure out how to diag-
nose this disease in a couple years. 
I’m completely confident about that.”  
           — Dr. Robert Stern

“



MAKING HEADWAY

2007 2008 2009 2010 2011 2012–13

Journalist Alan Schwarz writes a front-page  

story about Mr. Nowinski, Dr. Cantu, and CTE in 

the New York Times—the first of more than 200 

articles he would write over the next five years  

on concussions and CTE.

Dr. Cantu and Mr. Nowinski found the Sports 

Legacy Institute and look to partner with a  

leading medical institution.

The Center for the Study of Traumatic  

Encephalopathy is established by the Sports 

Legacy Institute, Boston University School of 

Medicine, and the U.S. Department of Veterans 

Affairs—the first academic research center in  

the world to focus on CTE.

CSTE launches the Brain Donation Registry, with 

16 athletes pledging to donate their brains. Within 

a year, the registry would grow to include more 

than 200 athletes.

CSTE co-directors testify in two Congressional 

hearings on head injuries in the National Football 

League. The NFL publicly states for the first time 

that concussions can lead to impairments later 

in life.

Dr. McKee and BU colleagues publish their review 

of 48 cases of neuropathologically verified CTE 

and report the detailed findings of CTE in three 

professional athletes.

Dr. Cantu, Dr. McKee, and Mr. Nowinski are 

invited to join the NFL Players Association  

Mackey-White Traumatic Brain Injury Committee.

Dr. McKee and BU colleagues provide the first 

pathological evidence that repetitive head trauma 

might be associated with the development of 

a motor neuron disease. The paper provokes 

substantial controversy and is widely reported 

with the headline: “Lou Gehrig did not die of Lou 

Gehrig’s disease.”

The NFL pledges $1 million to support the center’s 

research.

Due in large part to SLI and CSTE awareness-

raising, Sports Illustrated and Time publish cover 

stories on concussions and CTE.

CSTE launches the LEGEND study—the first lon-

gitudinal study of CTE in the world. Today, more 

than 600 people are involved in the study.

Dr. Stern receives an NIH grant to pursue the 

DETECT study, designed to develop biomarkers 

to diagnose CTE during life—the first NIH grant 

focused on CTE research. 

The popular video game Madden Football starts 

treating concussions more realistically, thanks to 

the urging of SLI.

The NFL begins imposing harsher penalties on 

players for hits to the head and decreases the fre-

quency of practice involving contact. Pop Warner 

football leagues move from ten hours to three 

hours of contact practice; the Ivy League moves to 

only two days per week of contact practice. USA 

Hockey raises the age at which body checking is 

introduced to 13 from 11.

Popular television shows like Law & Order, Harry’s 

Law, House, CSI, and The Good Wife air episodes 

about CTE.

The Andlinger family gives a $160,000 gift to 

further the center’s scientific and clinical research 

goals, and expand awareness programs through 

the center and the SLI.

BUSM Professor Lee Goldstein and Dr. McKee 

publish a study in Science Translational Medicine 

that shows CTE in veterans of the conflicts in Iraq 

and Afghanistan—the first compelling scientific 

demonstration of blast injury leading to CTE.

The CSTE receives its 100th brain donation, and 

now houses more CTE brain samples than the 

rest of the world combined.

The number of states with concussion legislation 

increases to 40 from only 5 in 2009.

The journal Neurology publishes a study by the 

Centers for Disease Control reporting that profes-

sional football players are three times more likely 

to develop dementia and four times more likely to 

develop motor neuron disease.

BU’s Alzheimer’s Disease Center realigns its focus 

to include CTE and other related brain injuries.

SLI launches the Hit Count™ Initiative and holds 

the first Hit Count™ Symposium, promoting dis-

cussion among scientists, technology companies, 

and sports organizations to set limits to brain 

trauma exposure for children. 

SLI Community Educators launches at DePaul 

University in Chicago, joining chapters at Boston 

University, Harvard, University of Miami, Brown 

University, and University of Southern Califor-

nia—all of which train college students to educate 

children on concussions. 

The inaugural CTE conference (co-sponsored by 

Boston University and the Cleveland Clinic) takes 

place in Las Vegas.

The 4th International Consensus Conference on 

Concussion in Sport, held in Zurich Switzerland, 

includes discussion of CTE.

Dr. McKee and BU colleagues publish the  

largest-ever case series of CTE in the journal 

Brain, establishing the definitive neuropathologi-

cal diagnostic criteria for CTE and developing a  

four-tiered staging system for rating the severity 

of the disease. The report more than doubles the 

number of cases of CTE in former professional 

football players and includes five more athletes 

with CTE plus motor neuron disease.

The National Institutes of Health holds its first 

conference on the neuropathology of CTE.

The WWE (Chris Nowinski’s former employer) 

pledges $1.2 million to the CSTE to launch a  

pre-clinical treatment investigation program.



OUR VISION

We seek to attack this major health issue from  

every angle possible, using every scientific tool 

we can. But to achieve this ambitious end, the center 

must evolve into an interdisciplinary center of excel-

lence at Boston University. That means including 

researchers and students across BU’s two campuses 

in our work, and also creating an infrastructure that 

promotes a flow of information and ideas. Becoming 

a center of excellence also amplifies our ability to 

recruit new faculty (from within and outside of the 

University) into our work, and to expand into new 

areas of research that come to bear on CTE.

As the worldwide leader in this area of study, our 

goal is to become the international brain donation 

center and an internationally recognized reference 

center for CTE diagnostics. And we want to go still 

further. For example: we are striving to develop tools 

to diagnose the disease in living people within the 

next five years. We are identifying risk factors and 

specific ways to prevent the disease and exploring 

ways to treat it—all while preserving the integrity of 

the sports and activities affected by our research. 

There is increasing evidence that we’ll be able to 

use our CTE-related findings to help diagnose, treat, 

and prevent Alzheimer’s and other degenerative 

brain diseases. And because BU is home to one of 

29 federally funded Alzheimer’s disease centers  

nationwide, our center is perfectly positioned to 

have this translational impact.

In addition to diagnosis, prevention, and treatment, 

there’s education—a crucial step in the process 

of combating CTE. We want everyone to know as 

much as we can find out about this disease and its 

risks. The Sports Legacy Institute works in part-

nership with the center to immediately transform 

research findings into educational and awareness 

programs—initiatives that arm parents, coaches, 

military personnel, and athletes with the knowledge 

they need to protect themselves and their players, 

soldiers, and children from CTE. Even though CTE 

is a terrible disease, with devastating implications 

for its victims and their loved ones, we are proud 

to point to good news. Today, we know so much 

more than we did five years ago. In the coming 

months and year, we will learn more, and do more. 

Meanwhile, the world is now tuned in to this prob-

lem—which is another huge step toward someday 

preventing it. 

Our Vision

At its creation, the Center for the 

Study of Traumatic Encephalopathy 

embraced aggressive goals. We  

have made huge strides in under-

standing this disease, but we  

can do much more. 



A PRICELESS DONATION

Since 2008, 145 athletes and veterans have donated their brains to further the center’s  

research at the VA CSTE Brain Bank. (In addition, more than 600 people have pledged to 

donate their brains to this research after their death.) Dr. Ann McKee studies these pre-

cious specimens for evidence of CTE and clues to the kinds of injuries that cause it. In the 

future, this brain bank could serve to seed research around the world. Among its donors are:

John Mackey (1941–2011)  

professional football player

Derek Boogaard (1982–2011)  

professional hockey player

Ollie Matson (1930–2011) 

professional football player

Eric Pelly (1988–2006)  

high school athlete

Owen Thomas (1988–2010) 

college football player

Austin Trenum (1993–2010) 

high school football player

Dave Duerson (1960–2011) 

professional football player

Wally Hilgenberg (1942–2008)  

professional football player

Austin was a two-sport starting varsity 
athlete who received a concussion in 
the first quarter of a Friday night foot-
ball game. Less than 48 hours later, he 
took his life. Everything was going right 
for Austin. We don’t know what could  
have caused such an impulsive act,  
and none of his many friends or team-
mates did either. Why? Why did he do 
this? We must have said that seven  
million times.” 

— Gil and Michelle Trenum, whose   
 son Austin died in 2010. The   
 Trenums donated Austin’s   
 brain to the CSTE. 

“

EACH YEAR, 1.7 MILLION PEOPLE SUFFER TRAUMATIC 

BRAIN INJURIES IN THE U.S. AND 3.8 MILLION EXPERIENCE 

CONCUSSIONS—YET NIH FUNDING FOR TBI TOTALS JUST 

$81 MILLION ANNUALLY. 

IN COMPARISON, AIDS AFFECTS 1.1 MILLION PEOPLE IN 

THE U.S.—AND RESEARCH TO PREVENT AND TREAT IT 

WAS SUPPORTED BY $3 BILLION FROM THE NIH IN 2010.



THE PART YOU CAN PLAY

There are still far too many unanswered questions. 

For example: What exactly happens to the brain 

during an injury? When does the earliest sign of tau 

protein (the marker for CTE and other degenerative 

brain diseases) appear? Is tau the beginning of the 

disease, or does it have a precursor? Does the dis-

ease evolve differently if a patient is hit on the top 

of the head as opposed to the side? Do car crash 

victims ever develop CTE? 

At Boston University’s Center for the Study of  

Traumatic Encephalopathy, we have the expertise 

and the drive to answer these kinds of questions. 

But again, we need your help.

To keep moving forward, we need: 

n  funding for cutting-edge equipment

n  endowments for research funds, faculty  

 positions, scholarships, and postdoctoral  

 fellowships

n  flexible current-use funds that allow us to  

 follow new research avenues and grasp  

 other opportunities as they arise

With the right funding, we can ask the toughest 

questions surrounding CTE—and we’re confident 

we will be able to answer them. Today, there’s hope 

for prevention and treatment where there was none 

five years ago. Join us, and help turn that hope into  

a solution for CTE. For CTE’s victims and their  

families—and for the larger society—the solution 

can’t come soon enough.

How can we realize our vision, and achieve our ambitious goals? The short answer is that 

we need to partner with individuals and foundations who believe in our mission, and who 

understand the urgency of our work. We need people like you to support the center’s 

work—and make it possible for us to dig deeper and move faster on this critical issue. 

The Part You Can Play

We’ve come a long way in less than 
five years. All this rapid progress 
gives us hope that our knowledge 
will continue to grow at this same 
pace—and that in 5–10 years we will 
be able to diagnose CTE during life, 
we will know who is at greater risk 
for the development of CTE, and we 
will have therapies to stop the disease 
in its tracks or slow its progression.” 
              — Dr. Ann McKee

“

We support the Center for the Study of Traumatic Encephalopathy for several reasons.  

First, our older son committed suicide about a year and a half ago, a few months short 
of his 16th birthday. He had suffered his first concussion while wrestling—a really bad 
one, which knocked him out—and then a second one while playing lacrosse, and became 
depressed. He hadn’t struggled like this before, and nobody really understood what was 
happening to him.  

So we as a society need answers. We need the kind of research that can help people avoid, 
and recover from, head trauma.

We also support the CSTE because we want to bring the center’s message to our commu-
nity, and to other communities around the country. We want something positive to  
come out of this tragedy. We believe that supporting the center will help us get there.”

             — Jeanne Andlinger

“



For more information about the Center for the Study 

of Traumatic Encephalopathy, or to learn how you  

can help the center succeed, please contact:

Boston University School of Medicine 

Office of Development

617-638-4570 

busmdev@bu.edu    |    bu.edu/supportingbusm 



Boston University School of Medicine 

Office of Development 

617-638-4570 

busmdev@bu.edu

bu.edu/supportingbusm 


