MIKE RICHMAN: I'm Mike Richman.  And welcome to our podcast series, Voices of VA Research.  The issue has hit a nerve in the sports world, a long term impact of collisions that rattle the brain.  One of the effects is Chronic Traumatic Encephalopathy or CTE.  The degenerative brain disease has been found in people with the history of repetitive brain trauma.  It can only be diagnosed posthumously.  Dr. Anne McKee is one of the top CTE experts in the country.  At the VA Boston Healthcare System, she directs the largest CTE research center in the world.  She's found traces of CTE in the brains of nearly 250 ex-athletes, mostly football players, and about 65 veterans.  Both groups are susceptible to head trauma and concussions.  We turn to Dr. McKee to find out more about CTE and its relation to veterans and service members.  Dr. McKee, welcome to Voices of VA Research.  Glad to have you on.
DR. ANN MCKEE: Well, thank you.  I'm excited to be here.

RICHMAN: Chronic Traumatic Encephalopathy seems to be one of those obscured diseases.  What is CTE and how does it affect the brain?
DR. MCKEE: CTE or Chronic Traumatic Encephalopathy is a neurodegenerative brain disease that is strongly associated with a history of repetitive trauma, usually mild trauma to the brain.  And what happens in CTE is there's a buildup of tau protein, and over time, it causes some of the memory loss and behavioral changes.
RICHMAN: The disease can only be diagnosed posthumously.  Are there signs when someone is alive they may have CTE?  What are the symptoms?

DR. MCKEE: Well, the symptoms, in most cases, if an individual is symptomatic in their 50s or 60s, the most common symptoms are a loss of memory, difficulty with executive function, that means planning an organization problem, and sometimes loss of attention.  If an individual becomes symptomatic earlier in life, like in their 20s, 30s, it can become manifest as a behavioral change.  The individuals get more impulsive, they tend to get more violent, more aggressive.  They have a short fuse, meaning little things can make them really go off.  And they have a sense that they're not in total control of what they're doing.  There--there's this very discomforting sensation that individuals can't really control how they're thinking and acting.  So, there's sense of a loss of control.  So the symptoms of--in elderly folks can be fuzzy, that is there can be many different things can cause similar symptoms, so it's not always CTE but those first changes are just changes to their personality and behavior and sometimes, their ability.
RICHMAN: Sounds like from the symptoms you're describing, it could be possibly be along the lines of something like a TBI or PTSD, or dementia.  Could those reconditions for example signal that someone is at risk for CTE in the future?
DR. MCKEE: You know, the main thing is just you see a change, you know.  If you were, you know, in your--in your normal state, a certain way and then you see a change, and you can't account for that change by anything that has happened to you, like, you didn't have a stroke, or you didn't have an accident, or--then you need to be concerned that something may be happening to your brain.  And you need to go see a physician or a medical expert to be able to evaluate those symptoms that you're experiencing and make sure that it's not something that we can reverse.  I mean, it could be just a reaction to a medication, or it could be just a temporary condition, may be a nutritional problem.  So, you want to go see a physician if you're at all concerned about the symptoms, and that individual should test you, and then follow you over time to see if it's really staying stable, or if it's getting worse.  If it's getting worse, and they can't account for by anything that you're doing, or being expose to, that's when you have to start thinking about CTE, not before.  There can be a lot of things that cause those initial symptoms that are not CTE.  So, you really need to go to someone who's an expert in memory and behavioral changes to be able to sift it all out.
RICHMAN: Service members can suffer concussions due to blast exposure and even head collisions with the ground.  Do repeated blows to the head in football and other sports versus shockwaves from a blast make any difference in the onset of CTE?
DR. MCKEE: We have seen in some rare cases instances of CTE in military and veterans who were exposed to blast, so we think it's potentially possible that individuals exposed to blast could develop CTE, although we've seen other cases where we haven't found CTE in the brain of individuals who've been exposed to blast.  So, it's certainly not a certain outcome.  That is--it's not a hundred percent guarantee that you're going to get CTE.  But we have seen it in a few individuals and it's something to be concerned with.  And, again, if you're experiencing symptoms after exposure to blast or other mild head injuries, and you're worried about it, you need to check with a medical professional, and--because there could be many things that look like CTE and it may not be CTE.  Being worried about CTE in and of itself can cause symptoms.  So, you want to make sure that you're not just a well person who's worried about it.
RICHMAN: I understand that athletes and service members share a similarity with signs of brain trauma, an abnormal buildup of tau.  What is tau and how does it impact the brain?
DR. MCKEE: So tau is a normal component of the brain.  It's part of these--your neurons, your nerve cells that actually helps promote the structure of the nerve cells, and it helps promote transport of nutrients into different parts of the nerve cell.  So tau is a very important normal protein that we find in our brain.  But after trauma, just the stress and strain of trauma to the brain, you have to remember the brain is relatively gelatinous substance, if--when you get these whiplash injuries, or these rapid rotational injuries, you get stressed and strained in your brain, which is inside your skull.  And that stress can actually cause the tau protein that's normally in the nerve cell to become abnormal.  It becomes--it takes on an abnormal shape, and it takes on some abnormal phosphate groups and that abnormal tau can clump up in the side of the nerve cell.  And over time, if it's not cleared, if the body doesn't reverse it, it can cause the nerve cell to deteriorate and eventually die off.  So the tau protein, in its abnormal state, which is sometimes promoted by trauma, can cause progressive loss of your nerve cell.
RICHMAN: Regarding those abnormalities, are you seeing the same abnormal brain patterns in everyone diagnosed with CTE mainly athletes and veterans?
DR. MCKEE: Yeah, it's very difficult for me to distinguish the difference between a football injury and some military injuries.  The brain only has a few ways to respond to injuries at whether it's a military-related trauma, whether it's, you know, something experienced on a football field, or in boxing, or even if it's repetitive very mild fall, the brain tends to really just react in similar ways.  So, all of us are at risk for CTE.  And the best thing we can do to prevent it is to try to limit our exposure to repetitive head injury impact, limit our exposure to head trauma in military service, but also when you're playing contact sports.
RICHMAN: I have a three phone question to close.  What is the future hold for understanding CTE and its connection to sports and military?  Are any efforts underway to diagnose CTE in living people?  And will there someday be a cure or is this something we really need to try and prevent in the first place?
DR. MCKEE: Well, first of all, this is--CTE is a preventable disease.  So, I think the more we find out about what triggers it, the higher chances we have of preventing it in the future and eliminating it from being a problem.  I think where this is particularly important is in our military who are, you know, in harm's way a lot and they have exposures to these traumas, so we want to learn as much as we can about which exposures promote CTE so we can try to keep them, at least their head safe as possible.  We definitely need a way to detect this disease during life, and right now, we can only diagnose it after death.  We are--there are many institutions, many groups of sciences that are working on methods to identify CTE during life, some of them at the VA, but also other medical centers all around the country.  And if we can identify CTE in its early stages, we have a very good chance that we could come up with a treatment that would reverse it.  So, one of our first hurdles is just being able to identify it in living people.  And then once we have an--a way to identify it, and follow it in living people, we can start to think about different treatments or rehabilitation strategies that might make it better.  But right now since, we can't identify it, we can't even tell its potential treatment or rehab strategy would work because we can't follow the progress.  I really think it's very likely that we will have a cure for this disease if we'll certainly have a much more information about how to prevent it.  But because this is something that we can time, we know that in many cases, it starts with a traumatic exposure, and then we could follow it with time, we can actually identify some of those early changes that occur.  And once we become able to identify the sequence of changes that occurs in the brain, we'll be able to target those specific changes that occur early that lead to this devastation later on.  But I think there's a lot of hope and a lot of optimism with this disease that it'll give us windows into how--what--how things go wrong in the brain, and how those things escalate with time.  This is a disease that we will be able to do something about in the future if we do the research now, so that's another aspect.  We really have to promote research in this--in this field so that we will come up with these treatments for the future veterans.
RICHMAN: Dr. McKee, thank you for all of your very important work related to CTE.  And thanks for joining me on Voices of VA Research.  Hope to have you on again.
DR. MCKEE: Okay.  Thank you very much, Michael.

RICHMAN: This is fascinating research by Dr. McKee.  It will be interesting to learn about our medical advancements related to CTE.  You've been listening Voices of VA Research.  Hope you enjoyed it and please tune in again.  I'm Mike Richman.  To learn more about VA research, go to research.va.gov.  That's research.va.gov.  You can also follow us on Facebook and Twitter.
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