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Foreword

There is currently no cure for tinnitus, and naturally this is something people living with tinnitus desperately want. The good news is that there is a scientific community dedicated to understanding tinnitus and delivering that future.

Whilst we wait, what we do have is practical evidence-based advice to help manage tinnitus and hyperacusis, to support regaining quality of life. That advice and guidance is delivered here through the three parts of this book in a format that is engaging, reassuring and filled with information to help on the journey to effective management of tinnitus and hyperacusis.

Living with Tinnitus and Hyperacusis presents the experience, knowledge and dedication of three leading clinicians and researchers who have each played a huge role in progressing our knowledge of tinnitus and hyperacusis throughout their careers. Each brings their unique input from a different perspective, each of them always seeking what is going to be of most benefit to people with tinnitus and hyperacusis. A consistent theme throughout the book is the compassion and empathy of the authors. The understanding they demonstrate of the lived experience of the thousands of patients they have seen, always wanting to help on that journey to a better, effective self-management, shines through.

In the time since the first publication, over 30 more years of experience and insight has collectively been gained by the authors and that additional knowledge has informed this edition. You can see this emerge in new sections, such as the one on mindfulness, but also that additional learning is woven into all sections, demonstrating how our understanding of tinnitus and hyperacusis is always growing, demonstrably building on existing knowledge.

I use the information and guidance in this book to shape how I support people living with tinnitus. The model of tinnitus generation (Figure 2.2 onwards) is a clear and innovative way of illustrating the various theories of tinnitus generation and pulls all the concepts together in an engaging way. Part 2 pulls together many of the tried and tested routes to effective tinnitus management, treating each with the consideration they deserve.

This book is important as there are so few sources of help and information out there for people living with tinnitus and hyperacusis that offer evidence-based information and solutions. Living with Tinnitus and Hyperacusis seeks to fill that gap and offers real hope that there are answers available to many of the questions that tinnitus and hyperacusis pose.

Whether you are using Living with Tinnitus and Hyperacusis to complement ongoing treatment or as a standalone resource, I hope this book helps you on your journey to effective tinnitus or hyperacusis management.

[image: image]

David Stockdale

Chief Executive

British Tinnitus Association




Preface

There is no doubt that tinnitus and hyperacusis can be bothersome afflictions, not only for the affected individual but also for family and friends. The prospects for recovery, however, have never been better, thanks to new scientific understanding and approaches to therapy. There is much research going on to identify better methods of managing, or preferably eradicating, tinnitus and hyperacusis.

There are numerous specialist centres around the world working to help people to deal with these conditions. Unfortunately, not everyone can access these centres and many people are left to fend for themselves.

In this book, we seek to lay out the strategies and tactics for dealing with troublesome tinnitus and hyperacusis that we have found to be effective. We hope that they will allow those who are not able to access effective professional services to improve their situation and quality of life.

In Part 1 we discuss the scientific knowledge regarding tinnitus and hyperacusis, while in Part 2 we supply detailed and practical information regarding how to get to grips with these conditions. In Part 3 we examine some other subjects, including current research topics and how to help other people who have tinnitus or hyperacusis.




Note to the reader

This is not a medical book and is not intended to replace advice from your doctor. Consult your doctor if you believe you have any of the symptoms described and if you think you might need medical help.




Part 1

DEFINING THE PROBLEM
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Introduction and definitions

Tinnitus is one of the most common physical symptoms affecting humanity. Most people have heard of tinnitus, and it has a reputation as a very challenging experience to have. Despite this fact, it is only in recent years that our understanding of tinnitus has really progressed and this probably explains why very few of us have any real understanding of this common symptom. The confusion extends to both the spelling and pronunciation of tinnitus. In the UK, the word is correctly pronounced as tin-it-us, though the American pronunciation ti-night-us is also acceptable.

Tinnitus can be defined as the conscious awareness of a sound sensation that is not due to an external sound source. As we shall see later, however, even producing a definition is not straightforward and there are various different definitions and subgroups. Although many people think of tinnitus as ringing in the ears, a huge variety of sounds can be perceived. These range from single tones to complex, even musical, sounds.

One of the truly curious things about tinnitus is that only a small proportion of people who experience the symptom are significantly upset by it. It is, therefore, important to make a distinction between simple awareness of tinnitus and the distress that this awareness sometimes produces.

For those who do have distressing tinnitus, the experience can be life-altering. Individuals and families may struggle with sleep, concentration, and deeply felt irritability and agitation. In some cases, it seems as if a person has undergone a personality change, becoming fearful and isolated. Such changes, however, are not inevitable and, when they do happen, they need not be permanent. There are well-established paths towards recovery. This may not be an easy journey and some may find that their recovery is not complete, but the central proposition of this book is that recovery from distressing tinnitus is possible and the essential building blocks are straightforward – namely information, sound therapy and relaxation therapy. One framework that interweaves these, with other therapeutic elements, is cognitive behavioural therapy (CBT), and this technique forms the backbone of this book.

‘Why’, you may ask, ‘is there no cure? Why does there need to be a book such as this rather than a course of medication or, perhaps, laser treatment?’ The reasons are both complex and interesting. Tinnitus has a huge variety of causes and impacts, so it is unlikely that there is a single solution for all these variations. Furthermore, the reaction of the individual is strongly influenced by personality, family and work context, so the notion of a one-size-fits-all solution is probably not realistic. Major research programmes are under way around the world seeking to identify a treatment for tinnitus that will abolish it completely, but even the most optimistic researchers accept that this is some way in the future.

Although people with distressing tinnitus perceive a sound, the condition often behaves more like a pain, especially in terms of the variety of reactions. In some people, the extent of the distress can lead to anxiety or depression and severe turbulence, including problems at home and at work. In others, however, it is simply a background sensation that is neither problematic nor intrusive and the distress they feel is minimal.


Definitions

There are many definitions of tinnitus in the scientific literature. Some run to several pages, and some are written with large amounts of scientific jargon. There are also, however, some relatively simple and user-friendly descriptions.

In 1982, Dennis McFadden, the Chairman of a US working group tasked with producing a report on the state of knowledge about tinnitus, considered tinnitus to be ‘the conscious experience of a sound that originates in the head of its owner’. This definition has been widely adopted. It is quite helpful and clear, though some people have tinnitus that appears to be localized outside the head or even elsewhere in the body.

Another simple, accessible definition is offered by Canadian researchers Jos Eggermont and Larry Roberts, who said that tinnitus is ‘an auditory phantom sensation (ringing of the ears) experienced when no external sound is present’.

American researcher Carol Bauer described tinnitus as ‘an auditory sensation without an external stimulus’, which is very similar to the description used in a US Clinical Practice Guideline, published in 2014: ‘Tinnitus is the perception of sound without an external source.’

A European multidisciplinary group published guidelines in 2018 stating that ‘tinnitus involves the percept of a sound or sounds in the ear or head without an external source’.

The National Institute for Health and Care Excellence (NICE) in the UK published a Tinnitus Guideline in 2020 and gave a layperson’s definition of tinnitus as ‘when you can hear noises that seem to come from inside your head’.

You can see that, although these definitions all vary in their wording, the overall meaning is essentially the same.



Different types of tinnitus and hyperacusis

We still do not have a completely satisfactory classification system for tinnitus. One distinction is between subjective and objective tinnitus. In the subjective category, only the individual affected can hear a sound. With objective tinnitus, the sound can also be heard by someone else – usually with the help of a stethoscope or other amplifying device. In such cases, the sound is being generated physically within the body. These commonly include clicking and awareness of the pulse and are now often referred to as somatosounds, because the body physically creates them. Another way of subdividing tinnitus is into pulsatile and non-pulsatile. Pulsatile tinnitus is a rhythmical form of tinnitus in time with the heartbeat. Pulsatile tinnitus can be due to real sounds generated within blood vessels, in which case it is a form of objective tinnitus. Confusingly, though, most pulsatile tinnitus cannot be heard by others. It is, therefore, possible to have objective pulsatile tinnitus or subjective pulsatile tinnitus. There is another form of rhythmical tinnitus which has a rhythm independent of the heartbeat. This type of tinnitus is usually generated by contractions of muscles in the ears or throat and it too can be objective. For most people, however, tinnitus is neither pulsatile nor objective. This, the most common type of tinnitus, is called subjective tinnitus.

A symptom often associated with tinnitus is hyperacusis, which is a hypersensitivity of hearing. This does not mean the ability to hear extraordinarily quiet sounds like Superman! Rather, the excessive sensitivity of hyperacusis makes it difficult to tolerate ordinary day-to-day sounds that most people would regard as quiet or not intrusive. People with this condition feel irritated by sound or notice that sounds interfere with their ability to concentrate. A few may experience more significant distress, even pain, in response to exposure to sounds. The word ‘hyperacusis’ is used as a term for all forms of hearing sensitivity but can also be used to denote a specific form of hearing sensitivity. It is perhaps better to use the expression ‘reduced sound tolerance’ or ‘decreased sound tolerance’. Within this family of decreased sound tolerances there are four subgroups: hyperacusis, misophonia, phonophobia and recruitment.


•   Hyperacusis is dislike of all sounds above a certain intensity.

•   Misophonia is dislike or hatred of particular sounds irrespective of the intensity of those sounds. Initially, misophonia referred to any disliked sound. More recently, it has come to mean a dislike of specific sounds generated by other people, including chewing sounds, lip smacking, sniffing and whistling. It is especially common among teenagers and young adults.

•   Phonophobia is a fear of specific sounds. It is similar to misophonia except people feel scared by the noise rather than irritated or angry.

•   Recruitment is a condition in which people go from not being able to hear a sound to feeling that the sound is unpleasantly loud, with only a modest increase of the volume of the sound. In other words, the dynamic range of their hearing has been compressed. Recruitment is seen only in people who have a hearing loss.



We are sure you will agree with us that this classification of decreased sound tolerance is complicated and difficult to understand. A research audiologist working in the USA, called Rich Tyler, has tried to rationalize the classification and has proposed that we describe forms of decreased sound tolerance using self-explanatory titles: loudness hyperacusis, annoyance hyperacusis, fear hyperacusis and pain hyperacusis. Although there is some merit to this suggestion, this classification has not yet been widely adopted. The two classifications overlap to some extent but are not completely interchangeable.

The various different types of tinnitus and hyperacusis are not mutually exclusive. It is quite possible for one person to have subjective tinnitus, pulsatile tinnitus, recruitment and phonophobia.

In those cases where tinnitus and hyperacusis exist together, the combination can undoubtedly be troublesome. For some, hyperacusis is the more pressing concern but, for others, the tinnitus is the greater problem. Most hyperacusis is irksome rather than life-changing, though for those with severe hyperacusis, everyday activities can become difficult – the sounds of family life, the washing machine or traffic may be intense and troubling, interfering with their ability to live life to the full. Fortunately, similar strategies can be applied to hyperacusis as are used for tinnitus. That is to say, information, sound therapy, relaxation therapy and CBT can be used to good effect for both.



Historical background to medical knowledge and treatments

It may seem that tinnitus is a problem associated with our noisy modern world. In fact, references to tinnitus have been found right back to antiquity. A series of ancient Babylonian medical texts, inscribed on clay tablets, were contained within the library of King Ashurbanipal (668–626 bce) in Nineveh. Translation of these scripts revealed 22 references to tinnitus, described variously as the ears ‘singing’, ‘speaking’ or ‘whispering’. Treatments are described, including whispered incantations, the instillation of various substances into the external ear canal and the application of charms, such as the tooth of a female ibex.

Tinnitus has six mentions in the Corpus Hippocraticum, a second-century ad compilation of the works of Hippocrates of Kos (460–377 bce). Other authors writing in Greek and Roman times mentioning tinnitus include Celsus (25 bce – 50 ce), who described treatments with diet and abstinence from wine, and Pliny the Elder (23–79 ce), who advocated the use of wild cumin and almond oil in cases of tinnitus.

Little progress was made regarding tinnitus until the early nineteenth century, when French medical scientist Jean Marc Itard (1774–1838) wrote a textbook on ear disease. Itard noted that troublesome tinnitus can lead to poor sleep and to ‘an extremely irksome discomfort which leads to a profound sadness in affected individuals’. He considered the use of sound in managing tinnitus, advising people to live by running water or build up the fire in their grate so that it hissed and popped.

The nineteenth century also saw the rise of otology (the diagnosis and treatment of ear disease) as a distinct medical specialty. Two early otologists spent a great amount of time considering tinnitus. The first of these, Joseph Toynbee (1815–66), worked at St Mary’s Hospital in London, collecting a large number of medical samples for teaching. Toynbee experienced distressing tinnitus himself and, sadly, died during an experiment in which he attempted to determine ‘the effect of inhalation of chloroform upon tinnitus’.

The other early otologist of note was the Irishman Sir William Wilde (1815–76), father of Oscar Wilde, who wrote extensively on ear disease and described ear conditions that were associated with tinnitus. It was not until 1891, however, that the first book on tinnitus alone, by another Irishman, Henry Macnaughton-Jones (1844–1918), was published.

A major series of advances were made in the 1940s and 1950s in the USA by otologist E. P. Fowler. He worked extensively on tinnitus, at first alone and then with his son, E. P. Fowler Jr, also an otologist, establishing the common sense groundwork for describing and treating the condition. By this time, electronic advances enabled accurate measurements of hearing, as well as ways of estimating the pitch and intensity of tinnitus.

The work of two pioneers should be acknowledged at this point. Dr Jack Vernon, working at the University of Oregon, pioneered the use of sound therapy and masking devices for tinnitus following discussions with an academic colleague who was so bothered by his tinnitus that he could only concentrate when sitting by a flowing fountain.

Dr Ross Coles, working as an audiological physician in Southampton and Nottingham, in the UK, investigated medical treatments for tinnitus and worked unceasingly to identify effective therapies. He taught generations of medics and scientists about tinnitus (including us!).

Until relatively recently, this is where the story would have ended. In the last ten years interest in tinnitus among the scientific community has grown. Rather than a few isolated groups of clinical specialists and scientists working on tinnitus, there is now a large international community, committed to collaboration and progress on tinnitus and hyperacusis. Insights and discoveries from neuroscience, psychology and medicine have led to a far deeper understanding of these symptoms.





2

The causes of tinnitus and hyperacusis

‘What exactly is causing my tinnitus?’ is one of the most common questions asked by people with the symptom. In this chapter, we attempt to answer that question by describing our model of tinnitus and hyperacusis, which is built on many ideas put forward by people working in this field. We draw, in particular, on the work of Richard Hallam, Jos Eggermont, Pawel Jastreboff and Jonathan Hazell.

Many theories have attempted to explain tinnitus and hyperacusis. Most focus on defects within the ear, especially the inner ear. Such theories, however, do not explain tinnitus and hyperacusis very effectively. If tinnitus were due simply to damage to the inner ear, how could we explain the fact that many people with tinnitus have normal hearing? Conversely, there are many people with hearing loss who do not have any tinnitus whatsoever.

Hyperacusis is even more difficult to explain in terms of inner ear damage. If the ear is damaged and less information is passing to the brain, how can sounds seem too loud? Common sense would suggest that we would be less bothered by sound if our ears were not working properly rather than more so.

Clearly, there must be an explanation and this explanation is, in fact, quite straightforward. The key to the explanation is the fact that the ears are only part of the auditory system. To understand tinnitus and hyperacusis, we must consider more of the auditory system and incorporate an understanding of the hearing pathways within the brain – the so-called central auditory system. It sounds a very odd thing to say, but you do not need an ear to have tinnitus – you do need a brain!


Ear anatomy

If you were to look at a diagram of the auditory system in a biology textbook or an encyclopaedia, you would most likely see a diagrammatic representation of the ear rather like that shown in Figure 2.1.


Figure 2.1 The outer, middle and inner parts of the ear
Reproduced by kind permission of the Ear Institute, University College London

The fleshy outer part of the ear is known as the pinna. This connects, via the ear canal, or external auditory meatus, to the eardrum. The eardrum is also known as the tympanic membrane. The pinna, ear canal and eardrum together constitute the external ear.

The eardrum is attached to a tiny bone, called the hammer, or malleus. The malleus is attached to another bone, the anvil or incus, which in turn is attached to a third bone, the stirrup or stapes. These three bones are collectively known as the ossicles and conduct sound vibrations from the eardrum to the inner ear. The ossicles are sited in a small air-filled chamber that obtains its air via a tube, called the Eustachian tube, that opens at the back of the nose.

Two of the ossicles, the malleus and stapes, are attached to tiny muscles, the tensor tympani and stapedius respectively. These muscles are occasionally associated with specific forms of tinnitus and may also give rise to a sensation of fullness or blockage in the ears (see Chapter 4).

The air-filled space, the three ossicles and the two small muscles constitute the middle ear.

The smallest of the ossicles, the stapes, conducts sound into the inner ear. This part of the ear is subdivided into the cochlea, which deals with hearing, and the vestibular apparatus, which deals with balance. Sound energy entering the cochlea causes a tiny membrane to vibrate and different parts of this membrane vibrate according to the frequency of the incoming sound. Rows of cells, called hair cells, sit on this membrane. These cells have small rods of muscle protein projecting from their surfaces, which look like hairs under high-powered microscopes and so give the cells their name.

There are two groups of hair cells: inner hair cells and outer hair cells, named after their positions relative to the central pillar of the cochlea. The vibration of the membrane moves the protein rods of the inner hair cells and this mechanical energy is changed to electrical impulses by the cells. Small nerve fibres underneath the hair cells collect these electrical impulses and convey them to the brain.



Central auditory anatomy

The central auditory system is composed of several structures, some of which have imposing titles such as the inferior colliculus and the medial geniculate body. The names and anatomical descriptions of these structures are not very important in the context of this book. What it is much more important are the functions that the central auditory system performs, which are shown in the form of a flow diagram in Figure 2.2.


Figure 2.2 The various functional elements of the auditory system and how they work together

Once the brain receives the flow of information from the ear, the first process is one of recognizing the different components of that information. The brain then decides which sounds must be attended to and which ones can be safely ignored. You could consider the auditory brain as having a series of filters, with the purpose of identifying important information and prioritizing it and downgrading unimportant sounds. This is something we all do in everyday life. For example, you can be standing in a busy party with lots of people talking around you, yet if one person mentions your name you will instantly focus in on their conversation. Conversely, you may be so busy doing a task that your friends or family say you are ignoring them or are in a little world of your own.

This ability to either concentrate on sound or block it out is crucial to an understanding of tinnitus. Sound information that is allowed through the filter network is passed to part of the brain called the auditory cortex, which is where we become consciously aware of that sound.

The filtering network can also pass this information to other parts of the brain, particularly the limbic system, which deals with emotions. That is why, if you hear a sudden, unexpected sound, such as a creaking floorboard in the house at night, you may become anxious. The emotional pathways in the brain can, in turn, activate other systems, particularly the sympathetic section of the autonomic nervous system. This is the body’s ‘fight or flight’ response mechanism, otherwise known as ‘the adrenaline centre’ (see Chapter 8). Thus, not only do you feel anxious, but you also become more alert and your pulse starts to quicken, your blood pressure goes up and you breathe slightly faster. If the cause of the creaking floorboard is an intruder, these responses are helpful and may save your life.

This example demonstrates the fact that one of the major functions of your auditory system is to alert you to danger. Of course, it is not just for that – it also enables sophisticated communication via speech and produces many enjoyable sensations. Figure 2.3 shows the process that takes place in the auditory system that enables us to enjoy listening to a favourite piece of music.


Figure 2.3 How the central auditory system processes sound, enabling us to enjoy music



What the anatomy tells us about how tinnitus develops

To understand how tinnitus develops, we now need to consider research done in the early 1950s by two American researchers, Morris Heller and Moe Bergman.

They placed 80 people who did not have tinnitus, one at a time, in a soundproofed room and told them to listen carefully. Approximately 94 per cent of these people experienced a sound sensation such as hissing, ringing or buzzing when listening hard in silence.

This research was conducted well by the standards of the time but did attract some subsequent criticism. Interestingly, recent repeats of the experiment (which have used much more rigorous methods) obtained similar results.

Whatever their views on the methodology of the Heller and Bergman experiment, the research caused scientists to consider the idea that tinnitus-like sensations are present just below the level of awareness in almost everyone. This is probably due to the healthy, random firing of the individual nerve fibres within the auditory system that occurs even when there is no outside sound – in scientific terms, each nerve fibre has a ‘spontaneous firing rate’.

So why do people who do not have tinnitus not normally hear this spontaneous neural activity? Because the filtering network regards these signals as unimportant and blocks them in a process known as habituation. Figure 2.4 shows this random electrical activity being filtered out.


Figure 2.4 The filtering mechanism of the central auditory system working correctly and preventing awareness of random electrical activity

Sometimes this filtering process goes awry, and we become briefly aware of a sound sensation. Most people probably experience this for a few seconds at a time. Every now and then, the filtering process can allow the ‘spontaneous’ neuronal activity through for longer periods. This results in a conscious awareness of sound that can also stimulate the emotional pathways in the brain, which, in turn, can produce an autonomic, fight or flight response (see Figure 2.5).


Figure 2.5 The filtering mechanism of the central auditory system can fail and allow random electrical activity to reach other parts of the central auditory system.

This increased autonomic activity makes our senses, including our hearing, more acute. Consequently, we notice the spontaneous neuronal activity more. The more we notice the activity, the greater the emotional response to it, resulting in a vicious circle within the central auditory system. Actually, there are so many interconnections between the various components of the auditory system that the process probably results in the setting up of several vicious circles. If these continue, we become persistently aware of the neuronal activity and ‘tinnitus has arrived’ (see Figure 2.6).


Figure 2.6 The various parts of the central auditory system stimulate other areas, producing positive feedback loops, or vicious circles, that become synergistic. For example, increased anxiety about tinnitus sounds causes increased awareness of them and vice versa. The curved arrows show the vicious circles of tinnitus.

Once the vicious circles have been set up in the central auditory system, the role of the ear becomes less important. Activation of the emotional pathways in the brain produces the changes in the mood, arousal, and thought and behavioural processes that are discussed in Chapter 6.



What causes the filtering mechanism to malfunction?

One possible factor is a hearing loss. If the ear is impaired, less sound information is sent to the brain. The brain compensates for this by increasing the sensitivity (also called the gain) of its central auditory pathways. In effect, the brain is opening the filters to let more sound information through. Unfortunately, this sometimes allows the spontaneous, random, electrical activity through as well as the important sound information.

Another factor is some kind of emotional shock – people whose ears have remained unchanged but have experienced an emotional shock can experience tinnitus as a result. This is because the emotional shock causes increased activity in the emotional brain and this opens the filters. Many people with tinnitus link the onset of their problem to a life event such as an illness, a bereavement, work or family issues, a car crash or similar.

Finally, there are people who do not seem to have had a hearing change or an emotional upset. It seems that there can be a normal temporary glitch in the filtering mechanism, but, rather than returning to normal, it persists.


The way that humans think

So far we have largely considered automatic pathways in the auditory system, but the way that we think and react to problems as individuals affects our reaction to tinnitus. How our thought processes influence our perception of tinnitus is explored in later chapters in this book.



Discovering the full picture

It is possible, of course, to experience more than one of these causes – someone with an existing hearing problem may experience an emotional upset, for example, and these two factors together can cause the onset of tinnitus.

One helpful tool for understanding the cause of tinnitus is to make a distinction between the ignition site of tinnitus, which may be in the inner ear, auditory nerve, emotional brain or other area of the nervous system, and the processes that promote the tinnitus into the awareness of the person and keep it
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