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Christine Craggs-Hinton, mother of three, followed a career in the civil service until, in 1991, she developed fibromyalgia, a chronic pain condition. Christine took up writing for therapeutic reasons, and has in the past few years produced more than a dozen books for Sheldon Press, including Living with Fibromyalgia, The Chronic Fatigue Healing Diet, Coping Successfully with Psoriasis and How to Lower Your Blood Pressure. Since moving to the Canary Islands, where she is the resident agony aunt for a local paper, she has also taken up fiction writing.
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‘No one saves us but ourselves. No one can and no one may.


We ourselves must walk the path’


(Buddha)














Author’s note to the reader


This book is intended as a guide to help lower your pain levels and improve your mobility and strength. It also aims to help you cope better emotionally and, all in all, lead a more fulfilling life. It is not a medical textbook and is not intended to replace medical advice. If you think you have arthritis and have not yet consulted your doctor, please do so.
















Introduction


Although the main emphasis of this book is natural treatments for osteoarthritis and rheumatoid arthritis, I also discuss juvenile arthritis, fibromyalgia and gout. Note, though, that there are altogether over 200 forms of arthritis, all with several symptoms in common. This book, therefore, should be of use to anyone with any type of arthritis. For the sake of brevity, I refer to all forms of arthritic conditions under the umbrella term of ‘arthritis’.


For some, the symptoms of arthritis can range from periodic stiffness and a dull aching, to a near-constant burning pain and disability for others. However, with appropriate management, the person can lead a healthy and independent life. Drug therapy – prescribed by a doctor, pain consultant or rheumatologist – can be invaluable in a flare-up of symptoms, but perhaps the most important treatment of all is self-management. This takes a variety of forms, all of which are discussed in this book.


Morning stiffness is common in arthritis, lasting for at least an hour before it returns to its best state. With a few exceptions, arthritis is inflammatory in nature, causing pain, heat and swelling in one or more joints. If little or nothing is done to halt the progression of the condition, the eventual outcome can be deformity in the affected joints. The condition usually comes on slowly and steadily, but some people experience a sudden acute onset.


The best treatment of arthritis is complex and involves a multi-disciplinary team approach. Physiotherapy is an important component of this as it aims to reduce pain and any inflammation, retain joint mobility, and increase muscle strength. Occupational therapists are also of value as they teach the principles of joint protection, suggest aids to daily living, and advise on adaptations to the home.


Where joint inflammation is accompanied by pain, a doctor will initially prescribe analgesics and anti-inflammatory medication, then move on to drugs called DMARDs that attempt to modify the progression of the condition. I believe there is a place for prescription drugs in the treatment of arthritis for they allow a direct attack on the condition, disrupting its progression and reducing the chances of joint damage and loss of functional ability. Medications are discussed in more detail at the end of Chapter 1.


There is now a firm trend for using natural remedies – usually in combination with prescription medications – and I look at the most common ones in Chapter 2. Certain remedies can be rather expensive, and often there is no scientific evidence to back up the claims of their success. However, some remedies do have scientific endorsement and appear to be effective. Chapter 2 can enlighten you as to which ones are most likely to be helpful.


Perhaps the most useful chapters in this book are those offering self-help in both emotional and physical respects – that is, Chapters 3 and 4. Chapter 5 deals with environmental toxins and how they are now known to cause and prolong ill health in those with a genetic predisposition to developing chronic health problems. For instance, did you know that one of the most common chemical sensitivities is to organophosphates, which are now widely used in farming practices throughout the Western world? Organophosphates are highly toxic chemicals used for pest control in crop production and animal husbandry. They are also used in home pesticides such as fly sprays, etc. However, organophosphates were originally developed to attack the central nervous system in order to kill for the purposes of warfare. It is easy to see, then, that they can adversely affect every bodily system. Indeed, they are believed to be implicated in the onset of arthritis and other prolonged conditions.


This leads me nicely into the importance of a low-toxin diet for treating arthritis. Organic foodstuffs, grown without the addition of chemical pesticides and so on, may not always look too appealing, but their taste is superior to non-organic foods. More importantly, rather than being a risk to health, they offer a distinct benefit. Chapter 6, which deals with diet, explains how a healthy balanced diet low in fat and sugar, and high in certain vitamins and minerals, can help to reduce inflammatory flare-ups and therefore assist in normalizing the condition. Non-inflammatory types of arthritis are also likely to respond well to this diet.


Chapter 7 explains how exercise uses up calories that would otherwise be stored as fat, exerting a lot of strain on the joints. Exercise also increases strength and suppleness and is great for good cardiovascular function. I explain how to choose the exercises that are best for you, and each one is accompanied by a diagram and clear instructions. There is also advice on how to build exercise into your daily routine. The last chapter, Chapter 8, discusses posture, explaining how incorrect posture can provoke and prolong pain.


Using self-help techniques (such as mentioned in this book) can make a great difference to your condition – and the more you can help yourself, the better are your chances of improvement. Don’t worry if you can only manage to follow a limited amount of my recommendations, for it will be better than nothing – and every little helps. In time, if you try to stay positive and keep my advice in mind, you should be able to help yourself on a much larger scale.
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What is arthritis?


The word ‘arthritis’ comes from the Greek arthro meaning ‘joint’ and itis meaning ‘inflammation’. It describes a group of painful conditions of the joints and/or soft tissues. The word is actually misleading, though, as not all types of arthritis have an inflammatory component. In the same way, although most forms of arthritis are degenerative in nature, this doesn’t apply across the board.


As mentioned in the Introduction, there are over 200 types of arthritis, but the most common is osteoarthritis, as discussed in this chapter. The other more prevalent types include rheumatoid arthritis, juvenile arthritis, fibromyalgia and gout.


For many, the pain caused by arthritis is a daily feature, and for some it is almost constant. This is clearly very limiting physically, difficult to cope with on a psychological level, and can severely affect quality of life. Most forms of arthritis swing between times when the pain is aggressively apparent and relatively calmer spells. When the latter is in progress, there may be no pain at all and full mobility restored. For others, however, the calmer times simply mean that the pain reduces to a dull nagging ache. Also, previous severe flare-ups may leave a degree of disability that is always apparent.


Individuals with arthritis would be well advised to learn all they can about it and be involved in their own care. Understanding arthritis is vital in coming to terms with it and helps people to handle the stress and upset it can cause. Moreover, participating in decision-making with healthcare professionals gives back a sense of control and boosts self-esteem. It is also important to be as active as possible, especially when the condition is less aggressive. Indeed, physical exercise is essential if you wish to slow down or halt the progression of arthritis. Exercise options and a number of self-management techniques are described in later chapters.


The history of arthritis


Arthritis has been around for millions of years – even dinosaur bones show evidence of it. Human remains as far back as 4500 BC have shown arthritis to be present; and it was even found in an Italian mummy dating back to 3000 BC, and in Egyptian mummies dating from 2590 BC.


A common condition


An estimated 10–15 million people in the UK are affected by arthritic conditions. This number is expected to rise every year because people in the UK (and elsewhere in the Western world) are living longer, and arthritis – particularly osteoarthritis – is primarily a condition related to ageing. However, people of all ages can develop arthritis, even very young children – although the number of children who have it has not been accurately calculated. Up to the age of 55, men and women are affected equally, but after that, the incidence is higher in women, probably because they are no longer protected by female hormones.


Arthritis is one of the most prevalent long-term health problems in the West, accounting for around 30 per cent of all visits to GPs. Together with heart disease, it is the leading cause of long-term absence from work and the need to claim disability benefits.


Please note that arthritis is not a selective condition. Indeed, it affects all races, ethnic groups and cultures.


A disabling condition


In the UK, a massive 72 per cent of those with arthritis meet the government’s ‘disability’ criteria. This means that several million people with arthritis have difficulties with everyday activities such as bathing, dressing and walking.


Types of arthritis


Although osteoarthritis is by far the main form of arthritis, it can be present in a multitude of other guises, all with pain as the dominant feature. Here are the more common forms:





•  RA (rheumatoid arthritis) (see pages 20–3)


•  fibromyalgia (see pages 26–30)


•  gout (see pages 30–3)


•  juvenile arthritis (see pages 23–6)


•  lupus


•  scleroderma


•  bursitis


•  psoriatic arthritis


•  infectious arthritis


•  ankylosing spondylitis (this is inflammation of the spine)


•  polymyalgia rheumatica


•  Sjögren’s syndrome


•  tendinitis


•  ‘nerve trap’ conditions – for example, sciatica and carpal tunnel syndrome.




Osteoarthritis


This affects approximately eight million people in the UK. It is more common in women, who tend to be more severely affected, especially in their knees and hands. The condition is characterized by progressive ‘wear and tear’, causing the gradual deterioration of cartilage – the flexible connective tissue that protects the ends of the joints. Healthy cartilage is very smooth, strong and flexible, but there is a limit to how much wear and tear it can take before it begins to deteriorate, becoming pitted, brittle and thin. As more and more damage to the cartilage occurs, the bones of the joint start to rub together (as discussed on page 7), the result of which is inflammation and pain. This process is also what triggers the development of bony deposits called nodes (or osteophytes), as is evident in the knobbly outgrowths on some people’s knuckles.


Over time, the bone beneath what is left of the cartilage thickens and becomes broader. This results in the bone capsule being larger in breadth than before, meaning it can hold more synovial fluid – the viscous lubricating substance held in a thick flexible membrane or sac, its function being to lubricate the joint. Any excess of synovial fluid in the joint will then make it swell, causing feelings of stiffness and pain.


The main areas affected by osteoarthritis are the weight-bearing joints, as indicated by arrows in the cartoon on the next page.
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People don’t usually get osteoarthritis in all these places at once. One person may have it in their hips and knees, whereas another may have it in their knuckles and toes.


Osteoarthritis is more likely to appear with advancing age, but it usually starts between the ages of 40 and 60. By the age of 70 it is thought that almost everyone has it – even if it only manifests itself as morning stiffness. In some cases, it develops gradually, over many years, and the changes can be so subtle they are hardly noticeable. For others, the condition has a fairly rapid onset and the individual is very aware of increasing pain and restricted movement.


As the course of the condition is impossible to predict, its medical treatment requires a great deal of experience. If, despite medication, permanent joint deformity occurs with accompanying severe pain and reduced mobility, surgery may be the best option. Each year around 60,000 hip replacements and a similar number of knee replacements are carried out in the UK as a result of osteoarthritis. Of course, osteoarthritis can occur in areas of the body that, despite future advances in medical procedures, may always be impossible to ‘replace’ – such as the spine. Quite often it is feasible, though, to control symptoms by natural means, as discussed in this book. The earlier in arthritis you start helping yourself, the more likely you are to make positive changes. However, it is never too late to help yourself.


As has been previously mentioned, osteoarthritis is the main manifestation of arthritis, with a far higher prevalence than any of the other types. Therefore, osteoarthritis is simply referred to as ‘arthritis’ much of the time. The other forms of arthritis are generally known by their full names. As this chapter discusses other types of arthritis, I have chosen to give osteoarthritis its full name throughout for the sake of clarity.


Symptoms


As stated, osteoarthritis is a condition that develops over time. It is often so mild at the outset it is easy to miss and may not be noticed until it progresses to distinct aching and stiffness in one or more joints – commonly in the finger joints, knees or hips. This can be confused with the symptoms of injury to the joint, and most people begin by ‘treating’ themselves, using heat pads and ice packs, rubbing on creams, and taking over-the-counter painkillers. Should such symptoms last for more than two weeks, however, you would be best advised to consult your doctor. A joint injury would almost certainly have improved in that time.


When the condition really starts to take hold, the symptoms develop into what has been described as ‘a deep aching pain’, and is more evident after engaging in hard work or weight-bearing exercise. Using the affected joint at the end of the day will also make the pain worse, but this is usually relieved by rest. The onset in certain people is so rapid that the pain even interrupts their sleep. Morning stiffness is also common, but this usually eases as the joints loosen with rest, or with gentle use. As the day goes on, pain levels are likely to increase when the affected joints become tired. Limited movement of these joints is also a common problem – even early on in the development of osteoarthritis.


Unless the progression of the condition is interrupted – usually by a combination of medical intervention and self-help measures – symptoms are likely to fluctuate and you are liable to experience flare-ups followed by remissions. The number of flare-ups you have may depend on your weight and posture, as well as how active you are and how much stress is exerted on the affected joints. Gentle activity is nearly always beneficial, but vigorous exercise or repeated weight-bearing activity is usually too much for the joint and likely to provoke a flare-up.
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In some people, deforming nodes (osteophytes) appear at the margins of affected joints in the hands (knuckles), and they are often red, hot, swollen and very tender. As a result, there is numbness and loss of dexterity – a significant problem as we use our hands in almost everything we do.
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Osteoarthritis in other areas of the body can make it difficult or impossible to walk, bend down, stretch and so on. Some people even need a carer to help them.
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Figure 1 A normal joint versus a joint with advanced arthritis




With the passage of time, there may be a grating or catching sensation in the joint during movement – the knees and hips are commonly affected in this way if osteoarthritis continues unhindered. This occurs because a part of the damaged cartilage has broken away from the bone, leaving the ends of the bone exposed. Consequently, the bone ends scrape and abrade against one another, straining and weakening the ligaments in the area, causing a lot of pain and even changing the appearance of the joint. When the joints reach the knobbly stage, however, there is the bonus that they are usually less painful or even pain-free.


Unfortunately, osteoarthritis is a degenerative condition, meaning that it will gradually worsen unless either of the following occurs:





•  You take steps to interrupt the progression of the condition.




or:





•  The osteoarthritis eventually burns itself out, leaving you either pain-free or with far less pain. However, any deformity to your joints will remain.




As early diagnosis can help to prevent unnecessary damage, it is important that you see your doctor and do not ignore symptoms. Also, the sooner you start to use self-help techniques in combination with drug therapy, the easier it is to slow down or stop the progression of the condition. Figure 1 on the previous page shows a normal joint alongside advanced arthritis in the same joint.


The inflammation of osteoarthritis


As mentioned, most types of arthritis involve a degree of inflammation. Where osteoarthritis is concerned, the inflammation occurs in the cartilage and other soft tissues in the locality of the affected joint. Believing it is being invaded by a foreign substance, the body’s immune system triggers the production of masses of protective antibodies called immunoglobulin E (‘IgE’ for short) to mount an attack on the ‘invaders’. We all have a number of IgE defenders whose aim it is to fight off these ‘invaders’, but people who are allergic to certain substances produce too many for their own good when this response is provoked. The result of this sudden overabundance is termed a systemic inflammatory response, which means that one of the body’s systems – in this case the joints in osteoarthritis – becomes swollen, reddened, hot and often painful.


The pain of osteoarthritis


When nerves in an area affected by inflammation release chemical signals into the brain, they are recognized as pain. Pain is the body’s alarm system that tells you that something is
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wrong and that you need to act. For instance, if you accidentally trapped your finger in a drawer, pain signals would travel up to your brain and you would respond by quickly opening the drawer and releasing your finger. Ongoing pain would then send you heading to your freezer to look for ice to put on the finger.





The most difficult part of having osteoarthritis (or another form of arthritis) is dealing with the persistent pain. However, you can manage the pain better by seeing it as a signal to take positive action. Of course, it’s not always possible to get rid of pain, but there are plenty of things you can do to keep it at bay. These things are discussed at length in the following chapters.


Depression and osteoarthritis


Osteoarthritis (and other forms of the condition) can lead to depression, as demonstrated by Martin and his colleagues in research presented in an abstract to the American College of Rheumatology Annual Scientific Meeting in 2008.¹ During the course of this research, some 2,000 members of the public were questioned about any illnesses they had and asked to assess their pain intensity and physical limitations. Those with arthritis had greater pain and impaired mobility, poorer mental health, less satisfaction with life and more symptoms of depression than most of the others. The conclusion was that persistent pain and mobility problems can cause depression and that pain-management strategies are important in maintaining good mental health.


Risk factors in osteoarthritis


Until recently, osteoarthritis was thought to be an inevitable part of ageing. Indeed, for many years it was described simply as a ‘wear and tear’ problem. Opinions are changing, however, and doctors now realize that several factors, often in combination, can result in osteoarthritis.


Previous injury


Doctors have known for a long time that major injury can lead to osteoarthritis. The reason for this is that damage to a joint creates irregularities on its previously smooth surface. For example, a fracture of the tibia (one of the two long bones in the lower leg) is likely to mean that a broken area of bone pierces the cartilage protecting the knee joint. This, in turn, triggers further cartilage destruction. The end of the bone is left inadequately protected by cartilage, allowing the bones of the joint to scrape together. The result is the inflammation and pain of osteoarthritis.


In the same way, surgery on a joint can, in later life, lead to osteoarthritis at this site.


Genetics


Evidence indicates that genetic factors play a major role in osteoarthritis – in other words, the condition often runs in the family. Doctors have known for a long time that nodal osteoarthritis (where knobbly growths form on the hands) is genetically linked in some families. In a recent study of identical twins with osteoarthritis, it was found that up to 65 per cent of cases were genetic in nature.


There are rare forms of osteoarthritis that occur in families and start at a young age – and they have been linked to a gene that acts on collagen (the main structural protein found in the connective tissues of joints). Whether the same genetic defect is present in older people with the common form of osteoarthritis is not yet known. Further research is required in this area.


Age


Although advancing age was mentioned earlier as a risk factor, I should add that cartilage becomes more brittle and less capable of repairing itself as the years go by. Therefore, osteoarthritis is more likely to arise the older you become. When osteoarthritis develops in younger people, the reason is usually inherited faulty genes or previous injury.


Being overweight/obese


Damage to a joint is partly dependent upon how much weight it has to support – with the hips, spine and knees of heavier people being particularly at risk. Unless weight is lost and the body mass index (BMI) (see page 100 for a BMI chart) falls to within normal levels, an overweight/obese person stands more chance of getting osteoarthritis, and of the condition worsening once it has developed. It is therefore important to lose excess weight and then keep your weight as close as you can to that recommended for your height.


Eating a balanced diet helps to nourish the muscles, cartilage and bone, reducing the risk of osteoarthritis or slowing down the progression of osteoarthritis once it has started. Note that for every one pound of weight you lose, the load exerted on the knee joints during activity is reduced by four pounds. In some people, the risk of developing osteoarthritis in the knee is cut by half when they lose as few as 11 pounds. If an overweight individual with osteoarthritis loses only 15 pounds, their knee pain should effectively be cut by half.


(See Chapter 6 for more information on nutrition to help with arthritis, and the Useful addresses section for details of a weight loss company.)


Physically demanding jobs


People who work in heavy construction or do arduous repetitive work where a particular joint (or set of joints) is involved stand a greater chance of developing osteoarthritis than people who have ‘lighter’ jobs.


Illness and infection


Osteoarthritis can also occur as a result of the following:





•  a septic infection in a joint


•  repeated episodes of gout


•  rheumatoid arthritis in one or more of the joints.




In addition, there are several other medical conditions that can inflame the joints and lead to osteoarthritis.


Participating in sport


Normal activities such as walking and swimming, together with participating in many sports, are generally very good for the joints. It is only when the activity or sport is very ‘aggressive’ to the body (for example, rugby), causing undue physical stress or a risk of injury to a joint, that osteoarthritis can result over time. The risk is greater if exercise is resumed too soon after injury, before the joint has had time to fully repair itself. If you experience an injury, you should ask your doctor or physiotherapist when it is safe to recommence a sport or activity.


Please note that the benefits of being generally active are thought to outweigh the risk of injury. However, if you partake in an aggressive sport such as rugby and frequently get injured, it would obviously be safer for you in the long term to take up a less vigorous activity.


Chemical sensitivities


Some allergy specialists believe there is a link between osteoarthritis and environmental toxins, which can be highly allergenic. It was actually Dr Theron Randolph of Chicago who first noticed great improvements in many people who made an effort to remove pollutants from their environment and certain foods from their diet (foods to which they had already displayed an intolerance reaction). See Chapter 5 for information on decreasing the amount of indoor and outdoor air contaminants you are exposed to, and Chapter 6 for removing chemicals from your diet.


Weather conditions


Although certain weather conditions seem to temporarily affect the symptoms of osteoarthritis, they can not cause the condition or add to its progression. People with osteoarthritis (and other types of arthritis) often say that their joints ache more than normal when the atmospheric pressure is falling and the air is more humid – that is, just before a storm or heavy rainfall. There is little scientific evidence to support these claims – but, having said this, people are often very accurate in their predictions with regard to this.


Interestingly, there are no fewer cases of osteoarthritis in warmer regions of the world than in colder ones. People who live in a warmer climate are more likely to take regular exercise, though, which can halt the progress of arthritis.


Getting a diagnosis


As experts believe that joint destruction begins within the first two years of developing arthritis, getting an early diagnosis can help to prevent unnecessary damage. It’s important, therefore, that you see your doctor as soon as you think there is a problem. From your answers to his or her questions and a physical examination, the doctor will be able to decide whether or not your symptoms are a result of osteoarthritis, a sports injury or another condition entirely.


The following are questions the doctor is likely to ask you:





•  What are your symptoms?


•  When and how did they start?


•  How have they changed over time?


•  How do they interfere with your work and daily life?


•  Do you have any other health problems?


•  Do you take any medications?




If you tend to get a little flustered in the doctor’s surgery, it might be best to write down the answers to these questions and have them to hand on a piece of paper when you go in. Remember to give your doctor a clear description of your pain, stiffness, swelling and any mobility problems.
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Your doctor will examine the areas of your body affected, feeling for bony swellings, restricted movement, joint tenderness, creaking joints, thinning muscle, excess fluid and instability in the joints.


X-rays


Although there is as yet no blood test to diagnose osteoarthritis, your doctor may order such tests to rule out other conditions. Perhaps the most useful test for diagnosing osteoarthritis and checking the amount of joint damage is the humble X-ray, which uses electromagnetic waves of high energy and very short wavelength. These waves are able to pass through the many constituents of the body and create a photographic image of the skeletal structure. An X-ray will also show the degree of cartilage loss, bone damage and nodule growth. They are not able to reveal the future course of the condition, of course – in other words, how much of a problem it is likely to be in the future. Very early osteoarthritis damage will not show up on X-rays either.


MRI scanners


Although researchers believe that X-rays give sufficient information for the diagnosis of osteoarthritis, some doctors send their patients to a hospital for magnetic resonance imaging (MRI) scans. Since X-rays are far cheaper than an MRI scan,
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deciding which to use has become a bone of contention in the medical world.


MRI machines use radio waves and a strong magnetic field to look inside the human body. The individual lies on a retractable platform which takes him or her inside a large scanning machine. Several magnetic coils emitting a radio frequency pulse are aimed at the painful area, disturbing hydrogen atoms within the body. It is as the atoms relax that the computer attached to the scanner receives messages that make up a picture.


X-rays and MRI scans are both painless procedures.


Joint aspiration 1


If there is swelling, pain and stiffness in one or more of the joints, a doctor may decide to draw off some of the fluid – a process called joint aspiration (see page 17). The fluid is then sent to a laboratory for examination.


This procedure not only makes a painful area more comfortable, it also aids diagnosis.


You and your doctor


To ensure you are offered the most effective treatment possible, it is important that you develop a good relationship with your doctor. This can only happen if you are able to:





•  tell your doctor exactly how you are feeling;


•  explain how osteoarthritis is affecting your life;


•  ask any questions that pop into your head, no matter how silly they may seem to you – it’s better to feel silly than to be in doubt about something.




Medical consultations are invariably more advantageous if you don’t allow yourself to feel rushed. You could perhaps book a double appointment (that is, one that is twice as long as the usual ones) so you have more time to relax. As already mentioned, writing things down can help you to give your doctor the whole picture and is a safety measure in case your mind goes blank. You may even wish to take someone with you to the appointment – someone who knows how the condition impinges on your life and can prompt you if you forget to mention something important.


The aim of medical treatment


The treatment offered to a person with osteoarthritis will depend largely upon the severity of their symptoms. It focuses on decreasing pain levels, easing stiffness, and improving joint mobility.


Hospital referrals


At some stage, your doctor will probably refer you to a rheumatologist for specialist advice regarding the medical management of your condition. You may also be referred to a pain specialist or offered a place, along with others who have pain, on a pain-management programme where cognitive behavioural therapy (CBT) is high on the agenda; this type of therapy will help you to acquire techniques for coping with pain. It is also common for a pain specialist to see you in order to instruct you on how best to use your medications.


Surgery


When the pain of osteoarthritis is severe and/or there is a risk of function loss, a surgical procedure known as arthroplasty can be your best option. This approach focuses on reconstructing or replacing an affected joint, and is usually successful in restoring mobility. Indeed, most of us know someone who has undergone hip or knee replacement surgery and is now pain-free (or virtually pain-free) and can walk normally once more. Another option is arthrodesis – this is a less common procedure where two damaged joints are fused together. A third option is osteotomy where the affected joint is surgically realigned. This procedure is usually offered in an area of the body where it is not feasible to replace or fuse joints.
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