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	Introduction

	 

	The fact that we walk on two legs, unlike the majority of animals, is often taken for granted. What we don’t always appreciate, however, is the complexity of the processes that enable us to do this, and the fine alterations the body and brain are constantly making while maintaining our balance and posture. Very often, it’s only when things go wrong that we give much thought to the processes involved. This book examines how we keep our balance, how this apparently simple feat interlinks with other organs and systems in the body and the consequences when this delicate and intricate system fails. We look at the vexed question of dizziness, which affects so many people, and explain why a straightforward statement such as, ‘I feel dizzy’ may actually beg more questions than it answers. Balance disorders cause a great deal of distress and confusion: in the UK, 5 out of every 1,000 people consult their GP each year because of vertigo, while 30 per cent of people report dizziness at some point.

	People’s vocabulary can be vague and subjective when it comes to describing these symptoms, however. Neither dizziness nor vertigo is a disease as such – rather, both are symptoms. ‘Dizziness’ in particular tends to be used as a catch-all, general term of reference, which is useful as a starting point but needs to be developed a lot more before it can mean anything medically reliable. We will examine in detail what constitutes dizziness and its unpleasant twin, vertigo, the differences between them and the various conditions they might indicate. Hopefully this will give you a clearer idea of what to tell your doctor if you need to make an appointment. On this point, some people fear that their symptoms indicate a little-known neurological disease that conventional tests fail to pick up. Dizziness and vertigo can indeed be baffling. It’s important to realize, though, that they do often involve anxiety, which can affect a person’s perception of his or her condition and have an impact on that person’s quality of life in a more general way as well. So, this book also looks at psychological strategies to manage balance disorders. The main focus, however, is on physical diseases; we cover a wide range of balance disorders, including those that are little known and/or have only recently come under close investigation. This book also tells you what medical treatments you might expect for the various conditions, including lifestyle management, medication, implants and surgery. We also look at future research. Armed with all this information, you should, we hope, emerge with a much better understanding of balance disorders, although this book is not a substitute for your own doctor’s advice, which you should seek for proper diagnosis and treatment.

	Let’s start by looking at balance and posture, and the processes by which these remain stable. 

	 


 

	1

	Balance And Posture

	Simon Carr

	 

	‘Balance’ is your ability to maintain the centre of gravity of your body within its base of support, whereas ‘posture’ is defined as the alignment of your body and limbs. There are several types of posture: ‘static’ (standing, sitting and lying, for example) and ‘dynamic’ (such as walking, running and lifting). It is during movements that the balance system is under the most strain.

	By design, the human body is a rather unstable machine. Due to the fact that two-thirds of our mass is located in the top two-thirds of the body, furthest from the ground, we are in a constant state of instability and, therefore, reliant on a balance system that is constantly assessing information coming in and adjusting our positioning as a result. This is most apparent when an aspect of the balance system fails, making falls more likely. 

	Maintenance of your posture and balance relies on the inter- action of several different systems, including your eyes (ocular sys- tem), inner ears (vestibular system), and joints, especially of your legs (proprioceptive system), which interact to sense the environ- ment. The information from these systems then travels to the bal- ance centre of your brain with messages from your joints travelling via the spinal cord, where it is processed. When it reaches your brain, the information from the different systems is pieced together and an appropriate response of the eyes, muscles and joints is performed, all of which take place in a fraction of a second. 

	 

	Eyes (ocular system)

	The eyes play a major role and vision is arguably the most important sense for maintaining your balance. Your vision is constantly assessing the surrounding environment that you are either standing in or moving on and the nature of objects around you, the information being fed back to the balance centre in your brain. 

	 

	Inner ears (vestibular system)

	The role of your inner ears is to assess movements of your head relative to gravity and the horizon and enable you to keep looking at an object even when your head moves in different directions. 

	Your inner ears are made up of three semicircular canals and two otolithic (ear stones) organs. The three semicircular canals in each inner ear lie within three different planes: one lateral (horizontal), one posterior (backmost) and one superior (uppermost). They work in pairs: the lateral canals work together and the superior canal works with the opposite posterior canal. The canals are fluid-filled and have an enlarged (ampullated) end, which contains the sense organ (cupula), a jelly-like dome-shaped structure with hair cells protruding into it which are attached to the balance nerve. When you turn your head, the fluid in the canals shifts, which causes the cupula to move, thus moving the hair cells and triggering a signal that travels along the balance nerve. This in- formation is used by your balance centre to tell the brain where the head is positioned in relation to the environment – that is, if the head is tilted or turned to the left or right or looking up or down. This information is used to keep your eyes looking at a particular object when your head is turning and also to enable your eyes to remain stable when your head moves while you are walking or running. 

	The two otolithic organs are called the saccule and utricle. They are called otolithic organs as they contain small crystals of calcium carbonate. These are embedded into a jelly-like substance with hair cells protruding into it. The saccule detects gravity, whereas the utricle detects horizontal acceleration, such as when you are accelerating in a car. When your body is subjected to vertical acceleration (gravity) or horizontal acceleration (for example, in a car), the gel layer in the organ moves more quickly than the crystals sitting within it, causing the gel layer to distort. This distortion is detected by the hair cells, which triggers a signal that travels down the balance nerve to the brain. 

	Acting together, the inner ears provide information about the position and movements of your head in relation to what is around you. If you have problems with your inner ears you will be significantly more unsteady in low light conditions, such as when you get out of bed in the night, as your brain will not receive sufficient balance information from your eyes due to the darkness. The only information will come from your joints.

	 

	Joints (proprioceptive system)

	It is essential for the brain to be aware of the position of your arms and legs, particularly the lower limbs, at any moment in time. If your balance is to be maintained on a variety of terrains, then the brain must be able to interpret what actions are required in order to keep you upright. This information is derived from the signals your joints send to your brain via your spinal cord. 

	 

	Brain

	The information from all of these systems is processed by a particular region of your brain called the cerebellum, which is situated at the back of the brain. The cardiovascular system (heart and blood vessels) plays an important role in maintaining the blood supply to the brain. 

	 

	What happens when it goes wrong?

	Any insult to any part of your balance system will have an effect on your ability to maintain your balance. This can be due to visual problems, such as cataracts, and arthritis, which can affect the proprioceptive system, conditions affecting the vestibular system, such as vestibular neuritis (VN; see Chapter 3), or a problem with the balance centre in the brain, such as chronic alcohol abuse. These systems can also be affected by various medications, such as certain antibiotics (gentamicin, for example) and anti-epileptic medications (such as phenytoin). 

	If the blood supply to your brain is reduced, you will feel dizzy. The most common cause of this is orthostatic hypotension, which is when the blood pressure doesn’t rise quickly enough on sitting or standing up, resulting in momentary dizziness – a head rush. This can happen as part of the ageing process or can be part of certain conditions, such as diabetes.

	As the human body ages, the chance of one or several of these systems developing a problem increases. In the UK, falls are the most frequent and serious type of accident in people aged 65 or over, and are the main cause of disability and the leading cause of death from injury in those aged 75 or over. Every year more than 1 in 3 of the population (3.4 million) over 65 have a fall that can cause serious injury and even death. Fractures sustained as a result of falling are increasing and are even more than the number of people having a stroke or heart attack. 
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	The Impact Of Balance Disorders

	 

	The term ‘dizziness’ is used to describe all manner of balance disorders. The trouble is that balance problems are of various types, differing in onset, duration, severity and frequency. Hence, the impact of each condition will vary and will affect people differently. Remember, dizziness is a subjective symptom that only you can feel. Those around you (even those close to you) may have no idea when you are dizzy and how you might be feeling. It is therefore very useful to share your feelings and experiences with them so that they can appreciate the effect it is having on you. 

	It is irrefutable that loss of balance has a significant impact on your mobility, confidence and independence. This causes anxiety, stress, depression and may subsequently result in an inability to carry out simple activities of daily living.

	The wider impact of dizziness is huge: 30 per cent of the UK population is estimated to experience symptoms of dizziness or imbalance by the age of 65 years and it is the most common reason for visits to a doctor by those aged over 75; 1 in 3 adults in the community has significant dizziness at any given time and up to 14 per cent of people stop work because of imbalance. 

	Stress can sometimes be both the cause and the effect of dizziness. Stress reactions can be triggered by events in your environment or personal life. The body responds by increasing the release of stress-combating hormones. These are meant to switch on the ‘flight, fight or submit’ mode and can cause an increase in your heart rate and respiration rate, a heightened state of anxiety and arousal with muscle tension, pain and headaches. The hyperventilation itself can cause dizziness and the muscle tension can cause stiffness and reduced mobility exaggerating the dizzy symptoms. This feeds the cycle of anxiety, tiredness, low mood and depression, which then leads to altered behaviour aimed at avoiding activities that bring on the dizzy symptoms. This behaviour can affect your immediate social environment, work or personal relationships.

	The common features to look out for are:

	
		rapid heartbeat

		rapid breathing

		muscle tension

		tightness of the chest

		restlessness

		irritability

		sleep disturbance

		constant tiredness

		loss of interest

		loss of self-confidence

		social withdrawal.



	 

	You will already be aware that one of the biggest risks arising from balance disorders is of a fall. Falls in people over 65 years are a leading cause of confinement and death and are termed as one of the ‘giants of geriatrics’. 

	The social, occupational and economic costs of balance disorders to the individual, society and health services are profound, resulting in repeated medical attendances and costly investigations. 

	One of the most common features related to dizziness and falls is a ‘fear of falling’. This is a well-known consequence. It sets up a downward spiral of negative thought processes, compounding the problem further as the person curtails various daily activities, which leads to reduced mobility and physical fitness that, unfortunately, further increase the risk of falls and injuries. This also leads to reduced social interaction, depression, isolation resulting in loss of activity, earning and productivity. As we live longer, keeping active and preventing falls is a huge challenge to society. 

	People with neuro-disability (the impairments an individual can experience following a traumatic brain injury or stroke) also have significant posture, balance and stability issues. Your doctor will usually arrange for a rehabilitation plan through a falls service. This will usually include exploring the history of falls and an assessment of gait, balance, mobility, muscle weakness, osteoporosis risk and functional ability. 

	If you have a balance disorder, then you will be at a high risk of falling. The risk is hugely increased if you have comorbidities (two or more coexisting medical conditions that are additional to an initial diagnosis) and take lots of medications. 

	People aged 65 and older have the highest risk of falling, with 30 per cent of people older than 65 and 50 per cent of people older than 80 falling at least once per year. Older women with diabetes (especially those with neuropathy – damage to nerves causing numbness or weakness) have a higher risk of falls and hip fractures. 

	The human cost of falling to the individual includes distress, pain, injury, loss of confidence and independence, as well as the effects on relatives and carers. According to the National Patient Safety Agency, the healthcare cost for treating falls in England and Wales is estimated to be in excess of £15 million per year. This figure rises to an estimated £2.3 billion per year, however, when associated costs, such as fracture management and long-term care provision, are taken into consideration. Fragility fracture management alone (for any fall from a standing height or less that results in a fracture) is estimated to cost the NHS about £1.7 billion per year, and the major determinant of this cost is length of hospital stay. 

	 

	Dealing with the problem

	Given the implications of dizziness, it is important to have a clear understanding of the background problems and their causation. The next few chapters will help you explore some of these issues in a systematic fashion.

	The first step in self-help is relaxation and to adopt fall prevention strategies. Regular exercise to maintain your core strength, stability and mobility is proven to be very beneficial. Making sure your glasses are checked regularly and a healthy diet (especially vitamin D) will help. If you experience dizziness and instability, an uncluttered environment free of trip hazards will help to prevent injuries. Other areas to address are footwear and lighting. 

	Dizziness and its related problems set up automatic reactions that are linked to negative thoughts. As previously discussed, there is a combination of anxiety, depression, anger and guilt. 

	Other problems are rumination, avoidance and denial. Here you end up going round and round in circles thinking about the dizziness itself and the impact it has on you instead of focusing your energy on addressing measures that might help resolve the problem. This reduces your motivation to engage in solutions and keeps you perpetually in your current state. It also pushes you to avoid all movement and become less and less mobile. There is some evidence that mindfulness and cognitive behaviour therapy might help you to understand your condition better and motivate you to engage with the rehabilitation strategies. 

	It is important to remember that some balance disorders (as you will see shortly) may be chronic. While a quick-fix cure may not exist yet for the majority of conditions, a lot can be achieved by self-help strategies, motivation and long-term engagement with therapy to control the symptoms. 

	One useful strategy might be to take charge of your own health and well-being, address the problems as they arise, have realistic expectations and recognize your limits. In some cases, reasonable adjustments to your work, social and family environments may be necessary. Never assume that everyone understands all the problems the dizziness is causing you. Indeed, there may be many that are invisible to others . It always helps to explain clearly how you feel and how your condition might affect you and your performance, either regularly or sporadically. That gives you and the people around you the mutual understanding and respect, space and commitment to make adjustments to fit in with the condition and its effects. 

	You will see in the following pages that a lot of the management strategies are simple and intuitive. They are not obvious, however, to those who have never experienced balance problems or seen them in others. The importance of self-education and motivation cannot be overemphasized, to enable both you and the people around you to appreciate the problem and act in a supportive and constructive way to minimize its impact on the day-to-day quality of life.
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	Common Conditions

	Simon Carr And Jaydip Ray

	 

	The symptoms of balance disorders can occur in a number of different ways and the experience of them differs between individuals. It is, therefore, important for your clinician and you to confirm that you are both speaking about the same sensation. If you ask someone to describe his or her dizziness, you are likely to get one or more of the following responses: 
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