Jim Sanderson

Hello my name is Jim Sanderson; I am a stroke survivor for the last ten years. Um I had a stroke believe it or not while I was skiing in New Hampshire. We stopped together and I said Paul, you go left and I’ll go right and we’ll meet at the bottom and that’s when I started to go over the bumps and uh it wasn’t too bad but uh the uh last bump was all ice and I went up and came back down on my head. So uh it was all over then, I thought… but uh again it wasn’t. I tried hard enough and uh the last ten years was a really really something. Jowl Stein is the chief medical officer at Spalding Rehabilitation Hospital as well as interim chairman at the Harvard Development Physical Medicine and Rehabilitation. He is active in the rehabilitation care for stroke survivors, and recently published two books and the books uh were uh upheld by their fans. This… the title of the uh Dr. Steins talk is Robotic treatment. Dr. Stein. 

Joel. Stein

Thanks a lot. Thank you for that kind introduction and thank you all for coming today. I am kind of the outlier today because I am not talking about aphasia. So um bare with me hopefully you will still find this of interest. I know that there are some stroke survivors in the room um and others that may have had some brain injuries or other reasons that they may have had aphasia and weakness after stroke and the focus of my talk will be the treatments for weakness after stroke but it relates to any other form of brain injury as well that uh that might cause weakness. These are some famous people that have had strokes, I am sure that many of you recognize them. Uh Arnold Sherone who is still in the hospital with a very severe stroke. Kurt Douglas, the actor, Michael Douglas’ father for the younger folks in the room. Not everybody knows who he is huh? We’ve actually uh written a book about his stroke. These three people here you don’t really think of as stroke survivors, Winston Churchill, FDR and Justin Stalling all had strokes. Justin Stalling actually succumbed to his stroke, as did Roosevelt. Um and Um Teddy Brewskey a famous recent stroke survivor who is now thankfully back to work with the Patriots. (Amazing) yeah truly amazing. Stroke is a huge problem in the United States there are over 700,000 new strokes that occur each year. And uh we know certain risk factors that I have on the slide here, I won’t go through them all um but the point I want to focus on is this disappointing statistic here. That only 4% or so of strokes…of people that have an acute stroke that might benefit from having a blood clot dissolving treatment actually receive that treatment. A very small percentage. And we’re working with our EMS and our other folks around the country to try to resolve this issue. But it just speaks to the need that we still have very much to find treatments that are effective for people who have had a stroke. Um because at the moment we’re not doing a great job of stopping stroke. And I think it’ll come to no surprise to those of you in the room that stroke is one or two leading causes of acquired disability in the United States of adults. It really is a huge huge public health problem. 

Um I’m gonna use some terms that I’m gonna just define briefly, uh and uh I’m gonna talk about compensation a little bit and especially about recovery. And I wanna explain what I mean by those. Uh recovery is getting better. Everybody knows what that is, uh getting back the uh-original functions you had that uh you’ve lost. That’s what everybody wants who's had a stroke certainly. Um in… in the past in rehabilitation we focused more on what we call compensation. Compensation is learning to live with your limitations and it’s also a terribly important thing. It’s uh something that we continue to do and it’s uh something that we spend a lot of time on. An example of that would be teaching someone to walk with a cane or use a brace or teaching a person with aphasia to communicate despite the fact that they still have some residual aphasia. Um Rehabilitation at this point includes both an attempt to improve recovery as well as teaching compensation. And um that’s um a relatively recent change that we realize that we need to work on both of these rather than just on compensation. And exercise is a very important part of both of these approaches of both learning how to manage with limitations after stroke, also trying to recover as much function as possible. Sometimes we find it’s actually a bit of competition for resources. For example if someone has an hour session with a physical therapist, how can they work on both trying stimulate recovery of the leg as well as work on teaching how to use the brace is a challenge we face. 

Now, the question of recovery comes down to I guess probably at a pretty basic level what’s going on in the brain that can support the idea of recovery of function. And it’s become very clear in recent years that the brain is capable of change. It’s uh what we say it’s plastic. It’s able to change itself or mold itself and can actually adapt and rewire itself to some extent. Not as much as we’d like, but to some extent after a stroke. Uh and what we wanna do in this field is uh try to maximize the brain’s ability to do that. Exercise is a key element of that. There are other treatments that I’ll touch on as well um that may also have some value as a way of stimulating that recovery process. 

Now, it’s very hard to study some of these issues in people. Um you know it’s uh thankful that we have a very strong set of professional ethics in this field of work and we can’t let’s say withhold treatments from people that need it. So um the…we’re talking about weakness after a stroke. How do we know if exercise is helping them or not? In… in other areas we might say we’ll give half the people exercise and half the people not but in this case that would be unethical. We cant’ do that so what we’ve done instead with other restrictions, is study animals because with animals you can be a little more free about what treatments you give them. And it turns out that if you take animals and they you give them a stroke and then you give them exercise after that stroke, they recover more. Their brains show more recovery, they’re able to do more, as opposed to animals who are given a stroke who are not given the chance to exercise. You might say how do ya get a rat to exercise is the question. Um it’s hard to get people to exercise. But usually they give them food for a motivation. They have to reach for food for example with their paw that’s weak from the stroke and by reaching like that they’re getting exercise. 

So what is actually happening in the brain when recovery occurs? And I’ll show you this in a little cartoon here. Um imagine this blue area here this bluish purple area is a stroke. So the area for the brain where the cells have been damaged by the stroke and have died and those functions that those cells were performing now need to be managed in some other way. Let’s say that they were controlling the arm. One of the ways in which recovery can occur is that the brain tissue right next to it sometimes can take over some of it’s function and it’s function is similar enough that it can adjust itself and take on some of the other area of the brain was doing. And we’re quite clear from a variety of different research um paths from uh functional imaging from MMRI from trans (unintelligible) stimulation that this adjacent brain tissue taking over the function clearly is one of the important mechanisms at um that’s at play in recovery after stroke, There’s also some evidence that the brain on the other side does play a role as well. And this is a little bit less well worked out. Um many of you whom uh those of you in the room who’ve had a stroke, those of you that are professionals that deal with this I am sure have been told at some point that um the right side of the brain controls the left side of the body and vice versa. And to a large extent that’s true, but it actually turns out that there are connections in the brain on the right side to the right side of the body. Um and from the left side of the brain to the left side of the body. Not as many connections but there are connections there. So it's possible that part of what happens if you’re uh trying to control this side of the body then normally this part of the brain would do it then the other side of the brain can take on some of those lost functions. And again our goal is first of all to understand this process and to figure out what we can do to stimulate it in various ways. Uh with medications, with exercise, and perhaps with electrical stimulation. 

So here are some of the approaches that are either in use or are under study to try and uh enhance recovery. I mentioned exercise a few times; I’m going to spend most of my talk talking about exercise and uh brain stimulation. Some of you may have seen the uh booth out in the hallway. It's presented here by a company called North Star Neuroscience. They have a clinical study going on that I’ll be talking about looking at electrical stimulation to see if that can help the brain again repair itself to some extent. There has been some research done on the use of stimulation on the arm or the leg or whichever part of the body is affected with electricity or with acupuncture needles to see if that will stimulate recovery. Medications, which I won’t have, time to talk too much about today but these have been studied as a means of trying to help the brain um, rewire itself. And then in the long run again we’re not really there yet unfortunately very much the use of growth factors which are natural chemicals made by the body to stimulate uh brain cells to form new connections or stem cells to actually replace lost cells. Those are very much still in the early phases of research but we hope in the coming years these’ll take a large role in enhancing recovery in the future. 

So let's talk a little bit more about exercise. I mentioned that is a uh very important piece it's really a standard part of what we do for someone that has weakness after stroke. We spend a lot of time and energy doing this, um and yet there are a lot of questions I still have a tough time answering. For example does it work? And if it does work how much is the right amount, what type of exercise. Very basic questions that we should, I think, know the answers to; but for some variety of reasons we still are exploring the answers to these seemingly simple questions. 

Audience Member: In audible…. Of all the brain cells? 

Sure that’s a good question you know the brain is supplied by blood vessels that provide oxygen and nutrients to the brain and what most strokes are caused by is a blockage of one of those blood vessels and the brain isn’t getting what it needs. Uh there are other strokes that are caused by one of the blood vessels bursting, and causing bleeding in the brain, which is another type of stroke. 

AM: And the heart attack sometimes developed new blood cells and capillaries to increase the circulation in the heart.

JS: Sure those are good points, you know I don’t wanna get too much off on a tangent right now but maybe we can hold that thought and we’ll talk about it a little bit in the question and answer session cause I uh I do wanna cover some of this as well. 

This is a slide uh I come to but don’t worry there’s no quiz at the end. This is showing some of the older scientific research on exercise and the disappointing part of this is uh when I was in training this is what I was taught. And you look at this and you say ok these are different types of exercises for propreoceptive neuromuscular facilitation and this stands for neurodemental technique these are things that are in use and may be useful but the challenge is compare one to the other and see if they’re the same. So we’d say well what does that mean. Could it mean they both work that they work equally well? Which I think is probably actually true. Or it could be that neither one works so it was very hard to figure it out cause you couldn’t say ok we’re gonna give you folks this exercise and then you folks nothing cause it was unethical. Then in about oh I’d say ten years ago or so, people started looking a little bit more at people who weren’t in the early phase of recovery but later on and that really opened some interesting new opportunities to do research because then you can actually have people who weren’t actually getting any exercise or treatment therapy and were done with all of their rehab, and you could say ok were gonna take half of you and we’re gonna give you this new treatment and see if it helps you and then half of you go about your business as usual and we’ll see whether there’s any difference. And uh a lot of the more recent stroke um research for exercise and recovery has focused not on people early on but actually on folks who are much later after their strokes that have finished the usual rehab. Um and this is a study who was done by a fellow in Alabama at Recal looking at a technique called constraint-induced movement therapy and what he did here is he took the people with the stroke he took their good arm and he tied it up and from then on you can’t use it and were gonna push you really hard to use your weak arm and you’ll do that for 6 hours a day for 2 weeks. Very intensive. And he had a variety of reasons why he thought this might work and interestingly it did. And um this is um from his original pilot study it’s a very small study you can see this is a scale of motor of uh how much use someone has of the arm it's not a good scale but it’s the one he used in his study. And you can see he checked them twice before they started treatment and then they did their treatment and he checked them again and you can see that almost without fail they improved. And he checked them again at 6 weeks and then at 4 months later. They lost a little bit of ground but they still were better than they started at. And this is quiet striking. We’ve got a lot of people thinking about this area again and thinking what’s going on here? We thought it was too late, right? They had their stroke and it was 2 years ago and they had all that rehab and now you’re taking them and giving them exercises for two weeks and look what’s happening. And there’s still, I think, some interesting discussion about what’s going on here. One of the theories is that this is just motor recovery that it's just the brain repairing itself that it continues to have the ability and we’ve stimulated that ability long after the stroke occurred. And this mechanism about you know strengthening new connections um another possibility and, I think, this is something that I think makes a lot of sense to me is that some element to this is what we call motor learning. Um now I…. I ….I play tennis I play tennis very poorly, very poorly um but I am convinced that if I practice really really hard every day with the appropriate teacher I could get a little better. Um and that’s called motor learning. We are all capable of learning motor tasks. Um do I see a question back there or … ok sorry. Um there’s no reason to think that people who have had a stroke have lost that ability entirely. It makes sense to think that maybes it’s not as good as it once was. I mean I’ll never be a professional tennis star. I have limitations I was born with. I’m just never gonna get there but and people with a stroke have limitations as well perhaps in their ability to learn a motor task. But that doesn’t mean that they can’t learn it to some extent. And part of what we have seen here is just that very intensive practice is causing motor learning. And of course you have to ask the question well what is going on in the brain when someone is learning a motor task. And the answer is maybe not all that different than recovery. It is probably the brain forming new connections and strengthening old connections and the networks to try and have a better way of executing the task. Um there were other theories of why this might work. Um I’m not running out of time here. I’ll mention briefly this theory of learned disuse the idea that initially people couldn’t… the person with a stroke couldn’t use the uh arm so stopped using it and said the heck with this it's not working for me. Got used to using the good arm and then when the weak arm got a little better never kind of really started to reuse it. They never really learned to trust it. So he thought that maybe that we can break through that and that was perhaps the original theory. And that may play some role, I don’t think it’s really here and most people don’t think it’s the nature of why this might work um some people have trouble focusing their attention on their weak side and for at least some patients that um that may be part of this. The exercise helps you focus in on that weak side and think about using it more. And then we shouldn’t forget the possibility that were just strengthening the arm right if you haven’t been using the arm much you’ve had a stroke it’s just kind of hanging there. You use the other arm mostly and the muscles get weak, as any muscles will if you are not exercising them. By intensively exercising it for a few weeks the muscles are gonna get stronger and then you’ll be able to do more with it. And that may be what the mechanism that’s at play here.  Um uh while we’re on the topic of strength training, I talk uh mention briefly uh you can see the effects of strength training can be quite dramatic. Alright, uh just a few weeks later and uh, this is in fact my son. I have to say these pictures are a few years apart but you can see. I am not giving out his phone number because I am not allowed to. So um…tell your children or grandchildren or whatever. So I think the question that’s been raised here and that we are touching on for a moment is strengthening a bad thing after stroke? Um surprising to me I think for may years it was taught to physicians and actually to physical therapists as well that actually strength exercises were a bad idea after a stroke. And that their concern was that it might somehow increase abnormal muscle tone in um in the arm or leg. This is a quote from a book not all that old, this is from 1990, basically saying don’t do this it’s bad for ppl. Unfortunately the ppl that taught that never actually checked to see if it was true. So eventually in the 1990’s some ppl decided to see if this was really the case and did experiments where they in fact did strength exercises and after a stroke to see if anything increased, to see if their muscle tone went in the wrong direction, and they did not find any problems. Ppl tolerated it well, they did well, and there’s even some question that um that um it may actually be beneficial. Um particularly for walking. There was a research study that I was involved in at uh Boston University a few years ago, that suggested that strength training in the legs may actually help ppl walk better after stroke. So I think the the jury is out on how important strength training is but I think that everybody here should be aware that it really seems to be safe after stroke. There is no evidence that it is a bad thing. Um let’s get to the question of how much exercise is the right amount and um honestly we don’t have a lot of good data on this. I have one study here I’m showing you which didn’t really show a big difference between a medium exercise program and a hectic exercise program. I think honestly the jury is still out on this issue. Most ppl myself included are still at the belief that within a certain range at least the more exercise is better but how much more and what the best amount is we still don’t know. 

Gonna switch gears a little bit here and talk about technology. Um robots were mentioned in my introduction, I have a real interest in technology to aid in rehabilitation uh and recovery. It’s a very exciting area and there’s a lot of interesting research going on. Um this is a picture of a robot and not a robot that you’ll ever see giving rehabilitation this is a real robot that was built by Honda. Um and I think it looks like a robot is the major reason they built it. It walks around at uh conferences they run and it looks very robotic. But in fact this is sort of what a rehab robot looks like um this is not the robot this is uh uh um one of our uh patients who was a subject in this test. And this is the device here and it doesn't look like much of what we think of as a robot but in fact it is a programmable exercise machine is really what it is. And this particular device was developed at MIT for uh arm exercises and uh we’ve been studying this for stroke and other populations including kids with Cerebral Palsy. It’s an ongoing study. And what this device does is it helps ppl um with the uh reaching tasks. If there is weakness in the arm it can help them complete the movement, it can even push against them if they are strong enough so that they can strengthen the arm and because it helps ppl move, even ppl that are very weak can use this device and I think that’s a very important thing. Because some of our stroke survivors who wanted to exercise don’t have much movement to begin with. This is a way they can get involved even at an early stage. This is a brief video clip showing the device in use. And you can see that um the device allows movement this direction, it doesn’t have up and down, and it doesn't involve the hand yet. If you have really good eyes you can see that there’s a little dot going back and forth on that screen. Ok and that’s narrowing the movement that the uh robot is uh that’s helping the person with uh in format of him. So it’s kind of a visual display. And since this clip was made we have some more interesting displays, not just little dots on a screen. More like video game type displays um to make this more interesting and that’s a piece of why this is such a useful approach is because the ppl stay focused on their exercise. Oops, wrong button I’m sorry, just one second. This is some data from ppl from a study we did with some people with uh chronic brain stroke. These are ppl who have had weakness for a couple of years. This is the scale that is the most relevant here looking at the ability to move the arm. That‘s the scale um we used um to measure that. And you can see um its better. This is before and this is after and you can see its better. It’s not tremendously better but you can see it’s bettered. And from the perspective of the participants it was noticeable but it was no cure. This is the kind of what I would consider this is a proof of principle. We’ve shown yes this kind of exercise device can help; we’re kind of on the right track. It’s kind of surprising that people didn’t get more benefit because of the limitations of the robot. That doesn’t involve a terribly important part and doesn’t seem to involve moving up and down, rotation, but we need to do some work with the engineers to make this an even more useful device. And that is underway. Um this is another type of un um exercise that’s being used for walking. And this is not a robotic system, this is just a uh a two therapists helping someone walk on what is called treadmill assisted gait training. Uh it’s actually.. the person is actually suspended, I don’t know if you can see it. But he is suspended by a harness to partially um weight the legs. And those who are tentative this is probably not a stroke survivor. But I just wanted to show the technique. Recently robotic devices have been developed to provide similar training without um requiring as many staff and um I think a very important advantage because that can be very labor intensive. This is a device call the Laval Mat, and I can’t explain where the person went there, I’m sorry but he just comes and goes. I’ll show it to you the disappearing person um. But you can see the um device is perfectly capable of walking by itself but um and uh in fact helps ppl develop a more normal walking pattern than um this is still mostly being used for just research purposes. Some centers are just starting to use this for uh patient care. It's not well studied yet in stroke survivors um but I think it’s a very promising approach. Yet it’s an exercise machine but it’s a very sophisticated one. Um I’m gonna mention another type of exercise device and we call it a wearable robotic device. This is uh an elbow device and you can see this little power pack there in the back and the idea here is that this device picks up the uh electrical activity from the person’s muscle. Um and this is without the device. Sorry. And uh you can see this person with weakness of the elbow is trying to bend their arm but doesn’t have enough strength to lift it up in the air. Um this person actually had a spinal cord injury not a stroke, but it just gives you a since of the technology. And this is with this device and again what this device is doing is picking up the electrical activity in the muscle and essentially giving it a power assist. Helping the person bend their arm, and this is under their control, uh and it’s a very exciting approach I think. Who have run a very small study with a couple of stroke survivors and um they did well with it they were uh to complete the training it's a little to soon to say whether this is truly effective or not. But these are the sorts of ways that we can use technology to help ppl do exercises, which is really what they want to do. So that they can again the exercise itself causes change in the brain that can result in the end in better use of the uh of the limb. Um I’ll mention also a technique called virtual reality and some of you any have heard about this it’s sort of a video game type. And the thing here is that if you give someone a very interesting visual display, it can help them do exercises in a sense. And um and uh these systems are under development this is one system that we are using at Spalding Hospital and was developed actually at Rutger’s university in New Jersey. And the up the person uh their ankle is uh strapped into um this uh this harness here, and you have a flight simulator type thing that their playing on the screen and I’ll show you a little video clip there. Um and what they do is they have to um move their ankle up and down to move the plane so it doesn't bang into these little barriers. And move it side to side so that it can uh steer. And uh I apologize for the quality not being so great but uh you can see that they are uh trying to control the plane and trying to keep from smacking into those uh those little gates. And it gives you feedback. You know if you ran into it gives you a little jolt uh a little kind of shutter and makes noise to let you know you hit it. You get points if you miss the uh if you go right in the middle of the and that’s what uh we are trying to develop. And you can imagine that is a heck of a lot more interesting than sitting down with a physical therapist and just saying ok bring your ankle up, down, ok side side, it’s not gonna be as effective as something like this because if you were any patient you could do this for hours. And uh ppl do uh ppl video games at home get very engaged in these things and they spend a long time doing them. You might say that this is just bells and whistles uh what’s the point of moving you ankle up and down. And I think that that uh motivational piece is terribly important. To keep people doing the exercise longer. Um I will mention the the that the and we do have an ongoing study with that device out of Spalding. The ppl are interested in that certainly you can get in touch with me and I can hook you up depending on whether you meet the criteria but that is uh ongoing research. Um these are 2 devices that are um that clinically are in use. I just wanted to mention them so that ppl are aware of them or have questions about them or have used them or heard about them. This is um called the auto move and has been advertised in some stroke magazines and used by some therapists. And this is the um bioness it’s been very heavily promoted um and they’re both good systems they do slightly different things. They both focus on electrical stimulation in the arm. Or whichever body part but it's usually the arm. And try and stimulate the muscles. And there is some research suggesting that this is effective and um it again like most of what I have talked about today is partially effective. It’s not as fully effective as we would like um but these are all good systems. We are certainly using both of these at our institution. And this is an um a mechanical device called a saeboflex which up has become available relatively recently. This is um not electrical it is um a relatively simple thing but is is really kind of clever in that it gives a sort of spring loaded opening for the hand. So that if someone has the ability to close their hand but not open it which is very common after a stroke, they can do exercises with this. They squeeze it open and the device just helps them stretch is uh the closing device helps them close it again. I have a number of patients that are trying this. Uh there’s not much published research on this on just how effective it is. But it rather an interesting quite simple piece of technology. Um this is um I mentioned earlier the uh North Star Neuroscience project. This is uh the uh research study that is being done at 18 centers nation wide, um Spalding is one of those centers and we are actively seeking ppl who are interested in the study. So uh if you are interested or know someone who is interested please speak to a representative. Uh the um the key here is that we wanna do everything we can to kelate or facilitate this recovery in the brain. There's animal research showing that very low levels of electrical stimulation of the brain seems to actually improve the ability of the brain to form new connections. What’s particularly fascinating is that when they do the stimulation just by itself, it doesn’t really seem to do anything. But when they do the electrical stimulation and they give exercise while the stimulation is going on that's when it seems to help. So this research study combines the electrical stimulation with a very intensive exercise program.  

