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1. Introduction














Back pain is a universal human experience, being an ailment that affects most people in one form or another at some stage in life. The historical record, in addition to literature from different parts of the world, contains many references to back pain and while archaeological evidence is much harder to come by, there are certain tantalizing indicators that suggest the affliction would not have been unknown to our earliest human ancestors. Indeed, some experts suggest that the experience of back pain is linked to the fact that in evolutionary terms, the human body has had too short a time to adapt to being upright and bipedal, having originally descended from an ancestor that walked on all-fours! Whatever the truth of this, there is no doubt that the vertical state subjects the human body to a unique set of functional and ‘engineering’ challenges. The brunt of these forces are borne by the ‘rod’ that maintains the body’s upright stance, in other words, the whole complex of structures that make up the human back. When there is some form of dysfunction in one or more components of this complex, the conditions are ripe for back pain to strike.

The aim of this book is to provide straightforward, useful information about the workings of the human back and the things that may go wrong to cause pain. Also, to explore the complete experience of back pain from many different angles, some of which may, at first sight, seem surprising. An example is the usefulness of analysing one’s own personal attitudes, beliefs and possible misconceptions with regard to this condition. Finally, it is hoped that the book will provide guidance on the alleviation and management of back pain, from self-help measures to medical approaches and from complementary therapies to lifestyle factors. A broadbrush approach is particularly appropriate in relation to back pain as it is a problem that has many ramifications, not only for the individual sufferer but also for friends and family, the work place, economy and society as a whole.


However, this guide should not be used as a substitute for obtaining sound medical advice, especially in the event of severe and prolonged pain or if other symptoms are also present. As with all conditions and illnesses, if you are worried about your back pain you should always seek advice and reassurance, either from your own general practitioner (GP) or from a reputable substitute such as the NHS.





Call 111 in England and in Scotland for the NHS free-to-call single non-emergency medical helpline.





NHS Direct Wales continues to operate via 0845 4647 but it is intended that the 111 service will be offered at some point in 2015.












 


 


2. Back Pain Statistics














As already stated, back pain can be regarded as an almost universal human experience. It has been estimated that 8 out of 10 people will suffer from it at some point in their lifetime and, perhaps surprisingly, back pain is as common among adolescent children as it is in adults. In Western countries, in any given year, between 15 and 49% of adults will experience at least one episode of back pain. A survey of results for the UK in the year 2003, revealed that 49% of adults reported suffering from back pain that had persisted for at least 24 hours. The peak age range at which back pain is most prevalent spans the middle years of adult life, between 35 to 55 years of age.

In over 90% of all cases, the episode is one of acute simple back pain and the person recovers completely within 4–6 weeks. However, even a single event increases the risk of recurrence. In up to 7% of people, the problem persists to become chronic. A diagnosis of chronic back pain is applicable when the pain has been constantly present for 3 months or longer.


In the UK, 40% of people with back pain seek help from their GP and 10% choose to consult a specialist in complementary medicine, particularly an osteopath, chiropractor or acupuncturist. The cost to the National Health Service of the treatment and management of back pain is in excess of one billion pounds each year. Of this total, more than £500 million is spent on hospital-based care, £140 million on GP consultations and £150 million on physiotherapy treatments delivered by the NHS. Additionally, approximately £565 million of private health care costs are devoted to back pain on an annual basis. A considerable proportion of these costs (approximately 80%), relate to the treatment of those with chronic back pain in whom the overall impact is high. These people frequently experience a reduction in their quality of life since chronic back pain often has adverse effects upon employment and leisure activities and on family and social relationships.


The economic impact of back pain is considerable. In the year 2003–4, 1% of the working population was absent from the work place on any one day due to back pain, equivalent to the loss of 5 million working days. Back pain is the most common reason for prolonged sickness leave among manual workers and the second most prevalent among those in other occupations. All in all, it has been estimated that these losses account for 1–2% of GDP in Western countries. Not surprisingly, these factors ensure that back pain features quite highly on the agendas of most national governments.












 


 


3. The Nature of Pain














Before beginning to look at back pain itself, it is useful to first explore the nature of pain in a more general way. The International Association for the Study of Pain (IASP), defines pain as follows: ‘An unpleasant sensory and emotional experience associated with actual or potential tissue damage or described in terms of such damage.’ The complicated nature of pain is neatly encompassed within this definition. It reveals that pain is not just a matter of an automatic response to a hurt but involves the mind and emotions – all those psychological factors that are mediated by the brain and are unique to each individual. These factors often have a considerable part to play in the manner in which back pain is experienced.

The type of pain that is most easily understood is termed sudden onset or, more commonly, acute. Acute pain is something that everyone experiences from time to time, whether the cause is relatively minor – perhaps a cut, bump, fall, sting or bite – or something more serious such as a fractured bone. The pain in this case may vary in intensity but it instantly alerts the individual to the fact that something untoward has occurred, usually involving some degree of tissue damage. It serves as a warning to stop and take action, both to nurture the hurt and to avoid the risk of incurring further harm. Acute pain serves a useful purpose, both for the person concerned in the incident and in a wider, evolutionary sense. It hopefully ensures that the individual survives the experience and is able to appreciate its value. Acute pain may have evolved, and persists, as a survival tactic for our species and it works at its best when it acts as a warning to prevent damage from being sustained in our day-to-day encounters with potentially harmful elements in the environment. Examples might include withdrawal of a hand that has strayed too close to a fire or stepping back, when barefoot, if something sharp has been trodden on.


Of course, in many instances of acute pain, tissue damage is sustained as a result of some accidental event. In this case, the sensory receptors in the affected part are stimulated and electrical impulses are sent to the brain where they are evaluated and interpreted as pain and damage. The term nociceptive pain is sometimes used to describe pain associated with tissue injury. In all these situations, the pain usually subsides and eventually disappears as healing takes place and this generally happens over a fairly limited time period.


A more complicated type of pain to consider is termed persistent or, more usually, chronic. A person is said to be suffering from chronic pain when the pain has been present for 12 weeks (3 months) or longer. The most significant difference between these two types is that chronic pain does not act as any form of warning signal. In some cases, especially if a known, ongoing problem is present, such as a condition affecting an organ or a degenerative disorder of the musculo-skeletal system, a cause can be diagnosed and action can be taken to relieve the situation. Chronic pain can have its origin in discernible nerve damage or abnormal nerve function in which case, the cause is termed to be neuropathic. Examples include foot problems in diabetes and ‘phantom limb’ pain, where an amputee continues to feel persistent, painful sensations coming from a limb that has been surgically removed. However, in other cases of chronic pain it is recognized that the cause does not lie with any actual nerve or tissue damage. One theory is that, for reasons remaining not fully understood, the central nervous system becomes sensitized and enters ‘overdrive’ mode so that signals that should be felt as harmless are experienced as pain. This type of chronic pain syndrome is quite often at work in cases of persistent back pain.


In medical and scientific circles, pain is acknowledged to be a highly complex response, the understanding of which remains the subject of considerable research and debate. Pain studies in human subjects continue to reveal that pain is even more complicated than was previously suspected and unravelling it lies at the heart of understanding the workings of the brain itself.


It has long been known that our perception and interpretation of pain is mediated within several areas of the brain, with the cerebral cortex being of critical importance. In the classical view of pain represented by the convergent model, pain is held to be closely related to the sense of touch, with neurons (nerve fibres) located in the deep dorsal horn of the spinal cord (a distinct part, also known as the posterior column where sensory signals are relayed) being particularly involved. These dorsal horn neurons are activated by sensory signals of pressure, temperature, touch and damage from all areas of the body and relay onward signals to the brain. It is believed that the signals converge and messages are sent to a specialized part of the cortex that deals with touch – the somato-sensory cortex. This is believed to form the heart of a widely distributed neuromatrix that is able to distinguish pain from other sensations. The convergent model is able to explain certain types of pain, such as referred pain (pain that has its origin in a deep structure but is felt to be coming from another distant area), allodynia (in which a person feels pain in response to a non-painful stimulus such as a light touch), and hyperalgesia (a greatly increased sensitivity to pain which may be felt in discrete areas or more widely from all over the body), in terms of sensitization and ‘crossed wires’. It is thought that in these cases not only are inappropriate signals being sent but also there is misinterpretation in those areas of the brain responsible for processing them. The convergent model appears to provide answers but also has its shortcomings, one of the most apparent being the inability to adequately explain why human beings experience different pain sensations – pricking, stabbing, burning, gnawing, aching and so on.


Some recent research has provided evidence that painful stimuli may in fact travel along their own special pathways to the brain. The neurons believed to be involved are called lamina 1 neurons and they occur in the superficial layer of the dorsal horn of the spinal cord. It is thought that particular, specialized groups of lamina 1 neurons may be able to distinguish the different types of pain and are activated in response to specific stimuli. Additional scientific evidence may point to the existence of pain centres in the brain, with a region called the parieto-insular cortex or interoceptive cortex being crucially important. The interoceptive cortex has only been found to occur in primates and is especially highly developed in human beings. Another area lying within the frontal cortex, called the anterior cingulate, is activated when pain is being experienced along with other regions that include the cerebellum, amygdala and striatum. Some researchers believe that the anterior cingulate is critically involved in the emotional aspects of pain. Hence, in this alternative homeostatic model of pain, it is proposed that there is a physical component centred on the parieto-insular cortex and an emotional element centred on the anterior cingulate. In this model, it is believed that the perception of pain evolved in primates as an extension of the mechanisms that alert the brain to the internal, physiological state of the body (homeostasis).


Both models offer insights into the workings of the brain in relation to pain but there are many questions that remain. One of the most important is the influence of the mind on the actual experience of pain – that whole complex of interaction between intangible beliefs and emotions and the physical entity that is pain. The umbrella term psychosocial factors deals with the influence of the mind and emotions upon our individual experience of pain and it is wide-ranging, including as it does anxiety, stress, depression, familial and social isolation and the many aspects of life that have a bearing upon these. Psychosocial factors have a considerable bearing on pain and are particularly influential with regard to chronic pain, both in its development and as a barrier to recovery.


One final factor to be considered is the concept of the pain threshold, defined as the degree or extent of stimulation that needs to be applied before pain is felt. A discovery made within the last few years may help to explain the variation seen among people in their ability to withstand pain. The answer may partly lie with a gene that exists in two forms or variants known as val and met. Both are involved in the manufacture of an enzyme called catechol-O-methyltransferase (COMT) that is responsible for breaking down neurotransmitters (chemicals that allow messages to be sent) such as dopamine. However, there are slight differences in the efficacy of the COMT produced, with the val gene generating a more potent version of the enzyme. It is believed that an accumulation of biochemicals, such as dopamine, restricts the brain’s ability to produce its own natural painkillers, the endorphins (endogenous opiods). Individuals inherit one copy of the gene from each parent so some possess two val, others two met and the remainder, one of each. Some studies have suggested that those with two val genes possess a greater ability to remove dopamine and experience less pain than those with two met genes. Critically, those who are ‘two met’ also reported fewer negative emotions connected with pain. People with one copy of each gene showed varying responses lying somewhere between the two extremes. While this may seem to be a matter mainly of scientific interest, it should perhaps have a broader application in challenging attitudes. This is because, all too often, someone complaining of a pain that is not considered by others to be significant or bad enough to merit sympathy is treated with a dismissive or negative response. Such attitudes are sometimes encountered by those suffering from back pain and usually have a negative effect upon the person’s morale and are certainly not helpful.












 


 


4. What is Back Pain and What is Its Cause?














The answers to these questions are perhaps not as obvious as they may first seem. When asked about back pain, most people think of the lower and possibly the middle areas of their back and will probably point to these regions when questioned. But they do not automatically include the legs or the neck and shoulders, or realize that a dysfunction in one part of the spine can result in pain in an area somewhat remote from the origin of the problem.

Also, on first consideration, the majority of people think of back pain as being the primary entity in itself whereas, in fact, it is always a symptom of an underlying problem. So a broad answer might be that back pain can be defined as pain that owes its origin in some way to disorder, dysfunction or damage to one or more of the complex of structures that make up the spine (vertebral column). But the nature of the pain and the way it operates and is perceived is often far more complex than this answer implies.


 


Back structures comprise:


 






	•

	 

	
Vertebrae (bones)






	•

	 

	
Intervertebral discs (cushioning pads located between vertebrae)






	•

	 

	
Ligaments (strong, fibrous bands of connective tissue that join bones together)






	•

	 

	
Spinal cord (the vitally important nerve bundle that carries electrical signals to and from the brain to the rest of the body)






	•

	 

	
Spinal nerves (paired segmental nerves that lead off from the spinal cord on either side at the level of each vertebra)






	•

	 

	
Muscles (large and small that connect to the spine and allow movements to occur)






	•

	 

	
Tendons (tough, inelastic ‘ropes’, varying in length and thickness, that join muscles to bones).







 


Of all of these, it is the vertebrae that comprise the basic building blocks of the back, consisting of 34 bones or segments. The lowest 10 of these are mostly fused together so that often, the spine is described as comprising 24 vertebrae, each stacked one on top of the other from the ‘tail bone’ to the neck. The back can be thought of as structural complex that is a miracle of engineering, expected to perform a multitude of tasks, some of them conflicting, day-in-day-out over the course of a lifetime! It is perhaps hardly surprising that things may go wrong and that when this happens, pain may result.

 


As to what goes wrong, back pain arises for four main reasons:


 






	•

	 

	
Injury to one or more structures of the back






	•

	 

	
Degeneration, usually age-related changes to back structures. Degenerative changes affecting the structure of the spine occur almost universally and inevitably as a result of aging and these are often collectively referred to as ‘wear and tear’.






	•

	 

	
Congenital abnormalities affecting back structures, present at birth but not necessarily causing immediate problems






	•

	 

	
Illnesses or conditions arising during the course of a lifetime but that are not congenital.







 


Quite often, it is a combination of these that is ultimately responsible for back pain but there may be other factors at work contributing to the way the pain is experienced.

From looking at the above list of reasons, it could appear at first sight that back pain should be a relatively straightforward condition to understand – a simple matter of cause and effect. It might seem that once the cause has been identified, it should then be possible to correct or eliminate it and that the effect of this would be for the pain to disappear. Unfortunately, the situation in many cases is rather more complicated. Hence, in modern medicine, a somewhat different approach is taken to classify back pain – one in which ‘cause’ is perhaps given a lower degree of importance.


During the early 1990s, the UK government, concerned at the prevalence of back pain among the population and its human and economic consequences, appointed an advisory committee to examine the issues and devise strategies on how best to tackle the problem. One of the recommendations was to suggest the adoption of a triage approach to the classification of patients presenting with back pain – a concept that is more usually associated with large-scale emergencies and hospital casualty departments. Back pain triage assigns sufferers to one of three initial categories at the stage of a first consultation with the GP or health-care provider and this system is the one that is now in general use. These categories are simple back pain, nerve root pain or radicular pain and other pathology as described below.


Back pain triage


Simple back pain


It may be surprising to discover that about 94% of sufferers fall into this category and that for around 70% of their number, no concrete and definitive cause for their symptoms is ever found. Most people in this group experience the pain in their lower back (lumbar region) and, if nerves are irritated, it may also be felt (usually one-sidedly) in the buttocks and thighs. In the vast majority of cases (9 out of every 10 people who have an acute attack), the symptoms greatly improve within 2 weeks and subside and disappear completely after 4–6 weeks. However, there may be a recurrence at some future time.

Some people, especially if their symptoms are severe, may feel that a diagnosis of simple back pain implies some sort of slur, as though they are not being taken seriously when reporting a high degree of pain. But it must be remembered that the term is not intended to reflect upon the severity of the pain in any way. It is well recognized that pain in this instance can vary from extremely severe and disabling, especially at the onset of an attack, to moderate or relatively mild. However, if the pain is intense at first, it generally subsides to a more bearable level within 2 days and it also tends to vary in its intensity depending upon movement and activity. If anything, the term ‘simple back pain’ reflects the prevalence of the problem and also, that it usually arises from an interaction of disorders and dysfunctions in several components of the back that are too complex to unravel. Further, that even if it were possible to work out exactly what is happening, the pain in most cases, will have subsided or disappeared completely before any investigation had been completed.


It is arguable as to whether a different label reflecting this complexity might have been more useful, if only because some people may find it hard to accept that they are suffering from simple back pain. This is important since failure to accept and fully grasp the implications of the diagnosis, particularly any reluctance to believe that the symptoms will subside and improve, may be a barrier to recovery and increase the risk of development of chronic back pain. Again, for anyone receiving this diagnosis, it is important to realize that tests and scans are considered inappropriate because these will not reveal anything useful about the condition. The advice that you will almost certainly be given is that even if you must rest to begin with, you should start to move about as early as you can and resume normal activities as soon as possible. You will probably be advised to take over-the-counter analgesic preparations in the first instance and only if the pain is extremely severe are you likely to be prescribed any other form of medication.


 


Nerve root pain or radicular pain


Nerve root pain is relatively uncommon, affecting about 5% of those with back pain. The direct cause is pressure, pinching or irritation of one of the segmental spinal nerves leading off from the spinal cord, sometimes alternatively described as a trapped nerve. The area most usually affected is the lower back but it can also occur in the neck, in which case pain is often additionally felt in the shoulder and arm. Pain is experienced along the length of the nerve and, in the case of the lower back, may extend to the buttock and down through the thigh and calf as far as the foot on the affected side. The best-known and commonest example involves the sciatic nerve, which is relatively susceptible to pressure and results in the condition known as sciatica.

Nerve root pain varies in severity but at its worst is intense and highly demoralizing. In addition to pain, there may be numbness, tingling, muscular weakness in the leg and ‘pins-and-needles’ sensations. The pain is often relieved by lying still, especially at the start of the attack and is made worse by any movements using the back and by sneezing or coughing. The cause of the compression in most cases is a prolapsed disc, although in elderly persons, it is more likely to be spinal stenosis. When pain is intense, it is not always possible for the sufferer to obtain relief, whatever the position adopted, and the person is likely to lose sleep and may be unable to eat properly. This soon leads to feelings of depression and debility and in these instances it is necessary to ask for medical advice, as should also be the case if numbness and muscular weakness are experienced. There are a number of preparations available on prescription that work in various ways to ease pain, relieve muscle tension and act directly upon nerves. The patient may also benefit from onward referral to specialist orthopaedic or musculo-skeletal services or to a pain clinic.


In those less severely affected, the advice given is likely to be essentially similar to that for simple back pain. It is best try and avoid complete bed-rest but, if this is necessary, it should be for no more than 2 days. Gentle activity is recommended and sitting in one position for any length of time should be avoided. When sitting, a firm chair offering good back support should be used rather than a soft armchair. Normal activities should be resumed as soon as possible but need to be undertaken in a measured way, so that tasks are broken up into short phases of work interspersed with rest. If symptoms do not respond to these measures or if they start to get worse, or if sleep is continually being interrupted by pain, medical advice should be sought and prescription medication is likely to be needed.


 


Other pathology


Less than 1% of people with back pain have a serious, underlying disease or condition that is causing their symptoms. Within this group it is more likely, although by no means exclusively so, for the pain to start gradually and grow steadily worse over time. Also, there is often a far weaker relationship between the amount of activity undertaken and the severity of the pain. Patients in this category will almost certainly seek medical help at some point and in the first instance the doctor may, or may not have reason to suspect that an underlying condition is present. However, if there are any grounds for suspicion, further investigations will begin immediately and these may include a physical examination, blood tests, x-rays, a computerized topography (CT) scan and a magnetic resonance imaging (MRI) scan.

Rare causes include malignancy, possibly of the spine, bones, bladder, pancreas or kidney, viral infections, such as shingles and meningitis and prostatitis (in men), fibromyalgia and kidney disorders. Also, there are various congenital disorders of the spine and other unusual causes that may include back pain among a spectrum of symptoms such as Crohn’s disease and ulcerative colitis. But a far more likely cause of back pain in this category is one of the various forms of arthritis – not only spinal arthritis but also other types that may affect the spine as well as other bones and joints. Osteoporosis poses a particular risk of damage to spinal structures, particularly in older women.
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