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Dr. rer. nat. Meike Weidemann is a neurobiologist and therapist with her own practice in Stuttgart, Germany. She has been working with neurofeedback for nearly 30 years and is actively engaged in advancing ILF, in particular, through research projects and training.


Kirsten Segler is also a biologist. However, after gaining her degree she turned to journalism. She writes for magazines such as Men’s Health and Brigitte and is also the author of books on the subjects of health, diet and nature.










WHAT IS NEUROFEEDBACK?


When I caught the neurofeedback bug I was about to become a laboratory assistant in the pharmaceutical industry. I was just completing my degree in neurobiology and was looking through the most recent studies on migraine in preparation for my diploma thesis. I was particularly interested in the question as to how the brain manages to regulate and control its excitability and the extent to which excitation develops and spreads. One of the greatest challenges of the nervous system is to fine-tune stimulating and inhibiting impulses – we might think of this as stepping on the gas or putting on the brakes – so that we are able to do what we have to do in the best possible way. If this doesn’t go well, a number of very different of symptoms can result, migraine being just one example among many.


With all my neurobiological knowledge about the structure of the brain and the important role of neurotransmitters, my initial impulse was to look for the solution in chemical substances – i.e. active pharmacological ingredients that might be able to help the brain to better manage its excitation levels. However, in the course of my searches I came across the idea of neurofeedback and I was immediately electrified. It was claimed that patients could use devices to train themselves to better regulate their brains, and that by so doing they could learn to create a healthy balance in the excitability of their nervous system and thus prevent attacks of migraine or epilepsy. If that is possible, I thought, what else might the brain be able to learn to do with if it was supported by the right feedback signals? I couldn’t wait to find out more about this! From then on I was infected by enthusiasm for neurofeedback, and, as it turned out, it was quite a serious infection. Today I am still in the thrall of this kind of therapy – in fact my fascination grows from day to day.


That all happened a good 20 years ago, and the world was quite different then. Those were the early days of the internet, for example, and nobody could envisage how radically that was going to change our lives. In those days, the genome was viewed as an immutable template for all our bodily functions, whereas today we know that genes are not simply something that we possess, but that they can be switched on and off depending on the environmental conditions the organism has to contend with. Moreover, the fact that the brain has the capacity to develop was not so widely known. The dogma at that time was that adults cannot form new nerve cells and it was therefore thought that after a certain age it is impossible to make any decisive changes to the way the brain is organized. I’m sure you know the saying “You can’t teach an old dog new tricks.” Nothing could be further from the truth.


In fact the brain can be modified well into old age. This capacity is known as neuroplasticity. We can see how pronounced it is if we look at stroke patients. The more they exercise the more likely it is that the tasks previously performed by the damaged areas of the brain will be taken over by other areas. Some experiments conducted by the American neurophysiologist Paul Bach-Y-Rita, a pioneer in research into neuroplasticity, are also most impressive. He managed to render sensory impressions experienceable in new ways. For example, he created apparatuses that transform pictures taken by a camera into electrical impulses and transfer them to a metal plate so that they can be perceived by blind people by means of their tongues. The harder blind people practice, the better they can “see” again. Their brain learns to turn the signals they have felt into pictures.


Today we know that in the same way that muscles get stronger if we use them a lot and place demands on them, the brain can also expand its capacities through exercising. It always adjusts to what the situation demands. But it is also lazy and tries to do what it has to do with the minimum of effort. In other words, it loves routine and likes best to follow well-worn paths – even if these are rather rocky. However, if it has to do something differently from before it has to be coaxed out of its complacency. One of the most powerful ways to do this is to evoke curiosity, enthusiasm and fun – i.e. states in which we are relaxed, but at the same time cheerful and outward-looking. If we had a kind of rev counter for the brain on our heads it would show that it is in these states that it is at an optimal level of excitation, with the revs being neither too low nor too high.


On a bell-shaped curve that I like to draw for my clients, this state is represented by the plateau at the top of the arc. This is where people are particularly productive because this is the arousal level that provides them with the most possible ways to act and react and will even make them capable of trying out completely new strategies. Thus it becomes more likely that the brain will find a way to reach a desired goal. And “goal” here can also mean quite ordinary things like making friendly contact with someone, concentrating on a task and enjoying performing it or simply sitting in the sunshine enjoying having an ice-cream and taking real pleasure in it.


However, with many disorders of brain function the problem is precisely that people who are affected by them do not, or no longer, achieve this optimal level of activation, or only far too rarely. And this is where neurofeedback comes in. The training helps the brain to learn how it can more easily get out of states in which the revs are too high or too low and access the relaxed and open state at the top of the curve in the graph. This is a necessary requirement if the nervous system is to be able to structure itself differently, continue to develop and perhaps even continue to mature. However, this process takes place not so much during the practical therapy sessions as in the clients’ normal daily lives. Being able to maintain an optimal level of neural arousal more frequently and for longer periods of time broadens the perception of clients’ perception and also how they feel. They can try out new behaviors which will lead them to experience things differently from the way they did before. A child with ADHD, whose lack of impulse control used to get them into trouble everywhere, may experience for the very first time how they can join in with a group of children playing and feel accepted by the others on this happy afternoon. Pleasant experiences like this consolidate the new strategies, and nothing else is required. The brain structures itself anew through what it experiences.


I continue to be delighted by the fact that all of this can be achieved by a form of treatment that is so easy and effortless for the clients – they simply watch films or play on the computer. I am particularly pleased about how easy it is because many of them (and their families as well!) have had to struggle so much in the past.


I must also thank my doctoral supervisor Professor Wolfgang Hanke of the University of Hohenheim for enabling me to work with this wonderful method. At a time when feedback was still regarded as somewhat suspect, he was open-minded about my new passion and allowed me to pursue my own path in this direction. I am also particularly grateful to Sue and Siegfried Othmer in the USA, who developed the ILF neurofeedback that I work with. In my view, in the majority of cases it is this very modern branch of the neurofeedback method that gets the best results.


Many people are skeptical when they see the long list of indications for which neurofeedback claims to be effective (see Appendix). In fact you might easily get the impression that this method should be advertised as a cure-all. However, it is easy to explain why it can have such a positive effect on so many conditions. They all have one important thing in common – arousal in the nervous system is not regulated as well as it should be. Sometimes that is the underlying cause of the problem – as is almost always the case with migraine – and sometimes it is just part of the problem. With chronic back pain, for example, neurofeedback can help if the pain is triggered or exacerbated by excessive tension. However, if the root of the problem is structural damage, such as a fractured vertebra, brain training will usually be unsuccessful. It is also important to be aware that neurofeedback is often just one part of more comprehensive treatment and that it needs to be supplemented with coaching, psychotherapy, family counseling, massage or movement training.


And actually it is not neurofeedback that I am so passionate about anyway, but the brain – this infinitely fascinating organ that can deal with paradoxical demands simultaneously and allow us humans not only to experience the world passively but also even to create something completely new. The Othmers’ way of viewing the brain has left its mark on me most. For them there is never anything wrong with it or anything that needs repair, nothing needs to be stimulated or blocked by medication. They are convinced that most dysfunctions are merely a sign that the nervous system lacks practice in this one particular area and that targeted training exercises can help it to acquire the capacities that it is missing. And that is how I see it too – and my clients would support me in this view again and again. It is always immensely satisfying to see how someone can liberate themselves from the restrictions of their illness by their own efforts and can begin to lead a more fulfilled life.


I hope this book will give many people with such conditions some useful suggestions and ideas to help them achieve this goal.


Dr Meike Wiedemann


I first came across neurofeedback when I was researching ADHD in adults, and I immediately succumbed to the fascination of this form of therapy. I have always been attracted to methods which train both the body and the mind and which promote a good response rather than intervening in the system by prescribing pills or doing surgery – even if this may initially appear easier.


If you agree with this view and are looking for a new way of treating a mental illness, a neurological disorder or other chronic problems, then neurofeedback could be the right thing for you. This book will give you an idea of whether you might like to try out this form of therapy for yourself or for your child or whether you might like to recommend it to someone in your family.


The first part of this book is devoted to the brain – it describes how this mysterious organ works and enables us to experience the world. In the second part you will be introduced to the three different forms of neurofeedback. And finally, the third part deals with the main disturbances of brain function for which neurofeedback therapy offers good prospects of improvement (see Appendix for further symptoms and conditions). In Part Three we will give numerous examples from real cases to give you an idea of what the treatment is like and how the clients respond to it in practice. Naturally we have changed names and personal details so that they remain anonymous.


It would be wonderful if you might also have an encouraging story to tell as well.


Kirsten Segler










PART 1


The Brain and Nervous System


You don’t in fact need to know anything about the brain in order to be able to benefit from neurofeedback. But perhaps you are one of those people who would like to have at least a rough idea of how the nervous system works so that you can more easily imagine how this treatment that seems so mysterious produces its effects. This part of the book gives you a brief description of how the brain operates – how it enables us to experience the present and how it evokes memories and shapes our dreams of the future.


The brain is not exactly pretty. You wouldn’t, for instance, want to put it on a car sticker, like a heart, or use it as an icon in funny text messages, even as an abstract graphic image. Its gray and white surface is too pale and its convoluted folds and furrows too unruly. The brain of an adult human being weighs about 3.3 lbs and consists mainly of fat. Nature has gone to considerable lengths to protect it: not only does it pack the brain in a hard shell made of bone, it also provides us with a “blood-brain barrier” which acts as a strictly controlled boundary within the body’s metabolic system. The “gray cells” between the ears are so precious that toxic substances must on no account reach them.


But how do these cells produce consciousness, thoughts, feelings and memories? You will learn more about this in the next few chapters, although in fact no-one has yet been able to completely solve this mystery. But one thing is certain: it is wrong to compare the brain to a computer, because not even the most advanced technical devices have the ability to create something genuinely new. If we need a comparison, then bread dough is perhaps somewhat less elegant, but a better analogy. In order to start rising, dough needs warmth and the right nourishment, it always yields to the hands that knead it, but it also develops on its own and adapts to its environment.


The brain in fact consists of just such interactions between external and internal forces. They continue to shape it into old age, always in such a way that it achieves the best possible fit with the given circumstances. If it receives only a few stimuli it simply develops the same nerve connections into wider and wider avenues. But if it is kept busy and challenged in a large number of inspiring ways, new pathways are constantly produced. It is not merely a question of what the outside world offers the brain objectively, but also of how it subjectively perceives these actualities. Is the glass half empty or half full? Is it better to cling to what we have and are familiar with, or to risk venturing into the unknown? Inner attitudes like this can be changed. Sometimes all we need to do in order to change is to come to a decision, but often we have to keep practicing hard, and sometimes we may even need the support of a coach or therapist.


It is worth expanding our comfort zone further and further because it is the many cross-connections that make the brain lively, creative and flexible. These connections are especially important when an area of the brain is damaged and other parts have to take over its tasks. It takes a lot of laborious effort to learn to walk again following a brain injury, but it often leads to success in the end. This is probably one of the most impressive examples of neuroplasticity, i.e. the malleability of the nervous system. Another is that since text messages sent from our phones have conquered the world, the region of the brain that is responsible for the movement of the thumbs has become appreciably larger, particularly in teenagers – because their thumbs have to be much more dexterous than they were in the previous generation.


Similarly, how you have treated the “dough” between your ears to date is reflected in how your brain performs. If you are not so happy with the result, what you need to do is change the conditions, experiment to find out what does you good – and “knead” your brain into the “shape” you want.










1. THE CEREBRUM


WELCOME TO THE EXECUTIVE SUITE!


Typically, a tour through the anatomy of the brain starts right at the top – in the cerebral cortex, which has multiple folds and is divided into two halves. This is because it is this part of the brain that most clearly distinguishes us human beings from other living organisms. It enables our species to make plans and to share them with other human beings, to invent stories and create things that are completely new.


The thinking center is behind the forehead


As shown in the next figure, each of the two halves of the cerebral cortex has four regions which are separated by deep grooves. Each of these regions is responsible for specific tasks. For example, the occipital lobes, which are mainly responsible for vision, lie at the back of the skull, while the temporal lobes, which are located at the side round the ears, take care of hearing and language comprehension (however, the latter function is usually located on the left side only). They are also involved in the regulation of the emotions and their effects on the body. The parietal lobes are situated at the back, under the crown, and are concerned with perception of the body, its orientation in space and intentionally executed movements. The brain functions that we refer to as “higher” functions, such as conscious thought processes and abstract ideas, arise in the frontal lobes, which are behind the forehead – in the very place we instinctively associate with these capacities.


The locations of the different regions of the brain


[image: ]


The two sides of the brain are connected by the corpus callosum, below


which are most modules of the limbic system (which are only roughly


sketched in this illustration).


One area of the brain, which is called the “prefrontal cortex”, is decisive if we are to lead successful lives. It is the region most closely linked to ego consciousness, since it is where we consciously experience feelings and assess question, “What does this have to do with me?” It is here that events take on their own specific meanings. The prefrontal cortex also controls our ability to concentrate and our willpower. It ensures that we are not completely at the mercy of our impulses, but can postpone our responses in the service of a more important goal. For example, if we want to lose weight, we need a well-developed prefrontal cortex to enable us to refrain from eating too many cookies during a boring meeting. However, brain and behavior researchers now know that disciplined decisions use up a lot of energy, so we can make life easier for ourselves if we don’t overtax our busy frontal lobe unnecessarily, and put the goodies out of sight.


Of all the brain regions, the prefrontal cortex takes the longest to fully develop in childhood. It doesn’t “go online” at all until the age of about 18 to 24 months and doesn’t become fully mature until long after puberty. This long developmental period makes it especially susceptible to disturbances. Many mental problems have to do with the fact that the prefrontal cortex is too weak, to put it simply. Fortunately in many cases it can still be trained and strengthened, even in adults. You will learn more about this later on in the book, since this is precisely where neurofeedback can help.


What can happen when a person has to do without this “impulse control center” is illustrated by the case of Phineas Gage. This man worked on the railroad in the 19th century and was injured in a gruesome accident in 1848. An explosion drove an iron bar through his cheek into his brain and destroyed his left prefrontal lobe. Amazingly he survived this injury, but he was never the same again. Whereas he had previously been a resolute and hard-working man, he now became a dissolute drunkard and was constantly after women. He was also no longer able to carry out his plans. But what happened to him provided science with some invaluable insights into how a person’s personality is shaped by the body.


Nonidentical twins


Much of what we know about how the various tasks of the brain are distributed across the two halves (hemispheres) of the cortex has also been gained from observation of people suffering from severe illnesses. Many of these were patients with epilepsy in whom it became necessary to sever the connection between the two halves of the brain. This operation prevents seizures from spreading to the whole of the brain and they remain restricted to one half. However, it also prevents the active exchange of information across the corpus callosum, a thick bundle of “data cables” that consists of millions of nerve fibers. Normally the two halves of the brain work well together as a result of this constant communication, so that so long as we are healthy we hardly ever notice what is really going on “up there”. Each hemisphere constructs a worldview of its own. The left side of the brain thinks in words (as mentioned above, this is where the capacity for language is located), sees things in an abstract and analytical way, is especially concerned with detail and has a sense of past and future. In contrast, the right half lives completely in the here-and-now, is more feeling-oriented, develops more imaginative ideas which, however, remain relatively vague, and processes impressions in a more global way. Its strength is its capacity to recognize patterns.


Put simply, the right side of the brain sees the woods, while the left side sees each individual tree. This teamwork between the two hemispheres makes it possible for the brain to avoid having to make compromises. Instead it can develop two completely opposing modes of perception and sets of capacities in parallel, and that to a very high degree. It can then combine these two extremes – the comprehensive, but relatively rough global view of the right hemisphere, which is influenced by emotions, and at the same time the more matter-of-fact, precise and detailed tunnel vision of the left hemisphere, which always focuses only on smaller segments.


In some people – especially in those who are left-handed –


the brain can also be organized somewhat differently from


the way described above.


Even in healthy brains the two hemispheres do not function completely on an equal footing; usually the left hemisphere is more dominant. The neuroscientist Jill Bolte-Taylor gives an impressive description of what happens when the right hemisphere’s way of viewing things suddenly pushes to the fore. One morning her left brain hemisphere became increasingly incapacitated, due to a burst blood vessel. She described this experience in a TED talk entitled “My Stroke of Insight” that has been viewed millions of times (you can watch it yourself at www.ted.com). For example, she perceived herself less and less as a clearly defined being and more as “enormous and expansive and at one with all the energy”. She describes this part of her experience as “beautiful” and expresses the wish that her listeners will more often make the conscious choice to take a more “right-brain” perspective that is “at one with all that is”.


The brain on auto-pilot


Underneath the cortex there are several areas that are clearly distinct from it, such as the cerebellum, which is located at the back of the head. One of the functions of the cerebellum is to control automatized movement sequences that we hardly need to be consciously aware of. Anybody who can remember what it was like when they first began to learn to drive is familiar with this. In the first few lessons it seemed to require superhuman capacities to keep your eyes on the traffic and turn the steering wheel while at the same time using the pedals and clutch, and possibly even putting the indicators on. If you haven’t driven much since you passed your test, you may still break out in a sweat if you have to sit behind the wheel again. But at some point most of us have got the hang of all these procedures and now we could do them all in our sleep. If you ever feel the desire to remind yourself of what the cerebellum is capable of, go to a country where they drive on the opposite side of the road, and rent a car there!


The part of the brain that is oldest in evolutionary terms is located in front of the cere bellum. It is the brainstem, which connects with the spinal cord. The brainstem determines the basic tonus of the arousal of the brain and thus how alert it is. It also maintains the most fundamental bodily functions – respiration, the heart beat and blood pressure – without which we could not survive. Respiration plays a special role because we can consciously change how we breathe. For example, it has been shown to have a calming effect if we deliberately breathe in deeply and then breathe out again slowly.










2. MESSAGES FROM THE DEEP


THE SUBCONSCIOUS


Right in the center of the brain lies a structure which is also very old in evolutionary terms: the limbic system. It consists of many modules and ventricles. While each of them fulfills a specific task, they all work closely together. It is usually this region that is meant when we speak of “the subconscious”. It is the center of the autonomic nervous system and thus regulates all our basic bodily functions which don’t need any conscious intervention, including body temperature, the need for sleep, digestion, appetite and feeling satiated. This is the source of our instincts and drives, fears and desires – in other words the roots of all feelings, however complex they may be. Because it is precisely this unconscious part of our brain functions that is influenced by neurofeedback it is worth taking a closer look at it.


The autonomic nervous system consists of a stimulating part


and a relaxing part. The “gas pedal” is called the sympathetic


nervous system and the “brake” the parasympathetic nervous


system. When people are suffering from stress the system


gets out of true because the sympathetic nervous system is


overly stimulated.
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